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Al Byopeeuu, H.B. bozomonosa
PVII « Uncmumym 3awumel pacmenuiiy, ae. Hpunyku, Munckuii p-n

IOPEKTUBHOCTDb 'EPBULIMJA KJIOPUT, BP
MMPOTHUB OCOTA KEJTOI'O B IIOCEBAX AAPOBOI'O
PAIICA

Peyensenm: kano. c.-x. nayk Cmawxesuy A.B.

AHHOTaNMs. B MoJIeBhIX OMBITaX YCTAHOBICHO, uTO repoutm Kinoput, BP moka-
3aJ1 JOCTaTOYHO BBICOKYFO 3(p(HEKTHBHOCTH MPOTHB 0COTa KEITOT0, KOTOpasi B HOpME
pacxona 0,3 n/ra cocraBmia o yuciaenHoctu 82,2-83,1%, B Hopme 0,4 n/ra — 90,1-
90,5 %, no macce — 84,8-85,5% u 82,6-93,2 %, coorBercTBeHHO. [Ipenapar npossuin
TaKOKe BHICOKYIO TepONINAHYI0 akTHBHOCTS (Ha ypoBHe 90-100 %) npoTuB pomariku
Heraxyuel 1 ropiia BbIOHKOBOTO.

KarwueBble ci1oBa: spoBoOii parc, OCOT KEThIH, FepOUIH/IBI, OHOIOTHYECKas U
X03stiCTBeHHAst 2 (PEKTUBHOCTD.

Benenne. OnnnMy U3 Hanbolee BPeJOHOCHBIX U TPYJHOMCKOPEHHMBIX
COPHSIKOB B ITOCEBaX CEIILCKOXO3SIMCTBEHHBIX KYJIBTYP SIBIISIFOTCSI BUBI OCO-
TOB: OCOT enThiii (Sonchus arvensis L.) u ocot po3ossiit (Cirsium arvense
L.), koTopsie (hOpMUPYIOT OYEHB BBICOKYIO HaJ3EMHYIO M TIOJI3EMHYIO Maccy
1 OKa3bIBAIOT CHIIbHEHIITYIO KOHKYPEHIIHIO KYJIBTYPHBIM PACTEHHSIM 3a CBET,
BJIary M IIUTATEIbHBIC BEIIECCTRA.

Tak, 0coT *xenThiii 00pasyer Ha 1 M? 10 1 KT BO3IYLIHO-CYXHX KOPHEN C
obmrelt mHON okosto 76 M u ¢ 1600 moukamu [1]. Ocot po3oBsiii Ha dhop-
MupoBaHME | KT cyXxoro BemiecTsa ucnoib3yeT A0 1100 1 Bofsl, Torga kak
nmieHuna — ayTh 6osiee 300 11 [2]. Eciu sipoBast miieHUIIa mpu ypoxkae 3epHa
16 n/ra u conomsl 24 1/ra morpebisier 45 kr azora, 21,6 pocdopa u 28,2 kr
KaJIMsi, TO OCOT PO30BBIM, PN CyXOH Ha/l3eMHOI Macce 36 11/ra 1 MoA3eMHON
21 w/ra, — 138,2, 31 u 107 xr, coorBercTBerHo [3]. [Ipu Hamuunu Ha 1 M?
14 credneit ocora xenroro B maxoTHoM ciioe 0-20 cM MOXET HaXOAUTHCS
10 104 KOpHEOTIPBICKOB, KOTOPHIE MOMIOMIAOT ¢ | ra mamHu noutu 238 kr
asora, 35 ¢ocdopa u Oonee 160 kr xanus [4].
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Jnst OoppOBI € OCcOTaMM B MOCEBaX MHOTHX CEIbCKOXO3SHCTBEHHBIX
KyJIBTYp MMEETCSI LIENBIN PsiJi TepOUIMIOB, COAEPIKAIINX B CBOEM COCTa-
BE JICHCTBYyIOIIEEe BEUIECTBO KIOMMPAIH[, KOTOpbIe 3((EKTUBHBI TaKXKe
IIPOTUB POMAIIKH Hellaxy4dei, BUIOB roplia, OlyBaHUMKaA JIEKAPCTBEHHOTO,
TIOZIOPOKHUKA OOJIBIIOTO M HEKOTOPBIX JPYT'HX COPHSKOB.

B namux uccnenoBanusax B reuenue 2015-2016 rr. mpoBoauiIach OleHKa
OMOIOTHYECKON 1 X03sIMCTBEeHHOH A ekTnBHOCTH npenapaTta Kimoput, BP
(xmormpanua, 300 1/11) B ToceBax ApOBOTO parica.

MecTo u MeTOAUKA TPOBeAeHUs uccaenoBanuii. [lonesrie onbiTeI B2015
roay npoBOIMIKCH Ha onbITHOM nosie PYII «MHCTUTYT 3a1IMThl pacTeHUI»
Mumnckoro paiioHa, B 2016 rony — B OAO «Hogas [pyTe» benbiHuuckoro
paiiona MoruIeBCcKoi 001acTH B COOTBETCTBHHU C «METOIMUECKIMH yKa3a-
HUSAMU...» [5].

[louBa OMBITHBIX YYacTKOB AEPHOBO-TION30JINCTASI CPEIHECYIIMHHUCTAS.
ArpoxuMH4ecKre oKa3aTeIl ONBbITHBIX Y4acTKOB: rymyc - 2,15 %, pH - 7,0,
PO, - 189 mr/kr, K,O — 261 mr/kr noussl (none PYIT «MHcTATYT 3ammThl
pactenuii»); rymyc — 1,8 %, pH — 5,9, P,O, -159 mr/kr, K,O - 168 mr/kr no-
yBsI (10716 OO0 «HoBas IpyTs»). Copt sipoBoro parca SHTapb.

[Tomans onbITHOM AeasHKE — 15 M%, ydaetHO#i — 0,5 M%, TOBTOPHOCTH —
4-kparnast. O6paboTka MPOBOIMIIACH PAHIIEBEIM ONphICKHUBaTeneM «Osatu-5»
B a3y 3-4 HaCTOSIINX JHCTHEB SIPOBOTO parica ¢ HOPMOH pacxona padoueit
xunkocty 200 s/ra.

Jlo BHeceHHs TepOHMIIUIOB MTPOBOIMIIN KOJMYECTBEHHBIH Y4ET 3aCOpPEH-
HOCTH. DPPEKTUBHOCTD M3yUaeMbIX ITPenaparoB oleHuBanu yepe3 30 qHei
rocse 00pabOTKH KOJTMYIECTBEHHO-BECOBBIM METOJIOM.

Pesyabrarsl ucciaenoBanuii. Ha onsitHom none PYII «MuctutyT 3a-
IIATHl PACTEHHUI» JOMUHHUPYIOIIMM BHIOM B ITIOCEBAX SPOBOTO parica ObLI
OCOT JKEJTHIH, YUCICHHOCTh KOTOPOTO B KOHTPOJILHOM BapHaHTE COCTABIIS-
na 180 mr/m?, macca — 1034 r/m2. HaGmronanach Taxke JOBOJIBHO BEICOKAS
YHUCICHHOCTh Mapu Oemoit (32 1mt/m?), pomainku Hemaxydei (27 mt/m?),
ropiia BeIOHKOBOTO (18 mit/m?), mactyibeit cymMkH (8 mt/m?).

Buonornaeckas s dexruBHOCTS repounnoB Jlontpen 300, BP (atanon)
u Kitoput, BP B HOpMax pacxoma 0,3 u 0,4 71/Ta IpOTHB 0COTa KEIATOTO OBLIA
IIPAKTUYECKH HAa OTHOM ypoBHe U cocTaBuia §2,2-90,5 % no uncneHHocTH U
82,6-85,5% - mo macce. Mccnenyemble mpenaparbl MPOsSIBUIN BBICOKYIO I'ep-
OMIMIHYIO aKTUBHOCTH IMIPOTHB POMAIIIKH HEMaxy4el U roplia BbIOHKOBOTO
(3t dextuBHOCTS Ha yposHE 90-100 %).

B 10 e BpeMs1, BO BCEX BapHaHTax HAOIIOIATIOCH BO3PACTAHNE YNCIICH-
HOCTH M MaccChl Mapu Oeioif U B OOJBIIMHCTBE BApPUAHTOB — IACTYIIbEH
CYMKH, YTO OKa3aJl0 3HAYMTEJILHOE BIMSHNE HA MOKa3aresn oduei apdek-
TUBHOCTH IIPOTHB BCEX BHUIIOB COPHBIX pacTeHui (Tabmuma 1).
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Tab6auna 1 — buosornyeckas 3¢pdexrTuBnocTs reponnuga Kiaopur, BP B moceBax
sipoBoro pamnca (nmosieBoii onbIT, PYII « MHCTHTYT 3a1IUTHI pacTeHuii», 2015 r.)

CHIKeHHe YMCIEHHOCTH U MACChI ABYI0JIbHBIX COPHBIX PaCTeHHid,
% K KOHTPOJII0
Bapuant ocora pomai- | ropua na-
wearo- | AP | oy wena- | Belon- | crymseii | P | peex
OeJtoii " Ty YHX
ro Xy4ell | KOBOro | CyMKH

be3 06paboTku 180 32 27 18 8 10 285
repbunuaamu™ 1034 184 89 47 14 41 1409
Jlourpen 300, BP 844 | £15.7** | 963 88.9 4.1 60,5 | 684
—0,3 n/ra (atanon) | 83,2 +13,4 94,8 93,1 +2,5 64,8 70,3
Jloutpen 300, BP—| 86.7 +12.8 100 94.4 +3.2 55.6 | 70.7
0,4 n/ra (3Tanon) 84,7 +17,3 100 96,8 +4,3 67,4 71,4
Knopur, BP — 822 +10.5 100 88.9 +1.9 579 | 67.6
0,3 n/ra 85,5 +11,4 100 90,3 +1,6 69,0 72,6
Knopwut, BP — 90.5 +14.2 100 100 +2.5 54.4 733
0,4 1/ra 82,6 +20,2 100 100 3,1 70,8 69,7

*B KOHTpOJIE: B YHCJIATEE — YHCTEHHOCTH COPHBIX PACTEHHid, IIT/M?, B 3HAMEHATe e — HX Macca, r/m?;
*¥ 4 - yBeJIHUeHHe YHCJIEHHOCTH (MacChl) COPHBIX PAcTeHHI

CoxpaHEHHBII ypoykail B 3TaJOHHBIX BapuaHTax cocTaBmi 2,5-2,8 1y/ra,
B ONBITHBIX — 2,2-3,4 11/Ta, 4yTo npesbimaio nokasarenas HCP (1,8 w/ra).

Tabauua 2 — Xo3siicTBeHHnast 3¢ppekTuBHOCTbL repounuaa Kinopur, BP B noceBax
sipoBoro pamnca (nosesoii onbIT, PYII « MHCTUTYT 3a1UTHI pacTeHuii», 2015 r.)

YpoxkaiiHocTsb, CoxpaHeHHbII ypoxai
Bapuant wra wra %
Be3 06paboTku repbunniaMu 10,8 - -
JlonTpen 300, BP — 0,3 n/ra 133 25 232
(3Tanon)
JlonTpen 300, BP— 0,4 n/ra 13.6 28 25.9
(3Tanon)
Kioput, BP — 0,3 n/ra 13,0 2,2 20,4
Knoput, BP— 0,4 n/ra 14,2 3,4 31,5
HCP,, 1.8

Ha none OAO «HoBas [IpyTb» U3 9yBCTBUTEIBHBIX K HCCIIEAYEMBIM rep-
OuIMIaM BUJIOB COPHBIX PACTEHUIT B IIOCEBAX SIPOBOIO parica JOMUHUPOBAI
0COT KEJThIH, YUCICHHOCTh KOTOPOTO B KOHTPOJBHOM BapUaHTE COCTABIISI-
nma 71 crebens/m?. Habmromanach Takxke JTOBOIBHO BBICOKAsl YHCICHHOCTh
ropia BboHKOBOTO (16 mrt/M?) u pomariku Hemaxyuei (10 mr/m?). Kpome
TOTO0, B IOCEBAX, B HE3HAYUTEILHOM KOJIMYECTBE ITPUCYTCTBOBAJIN: Maph Oe-
J1ast, TMKYJIbHUK OOBIKHOBEHHBIH, TTOIOPOKHUK OOJIBIION.

buonornueckas addexrnBrocts repounmion Jlontpen 300, BP (stanon) u
Kiopur, BP B HopMe pacxona 0,3 j1/ra mpOTHB 0COTA KEITOr0 ObLIa MPAKTH-
YECKH Ha OJIHOM ypoBHE 1 coctaBuiia 85,9 % u 83,1 %, B Hopme 0,4 n/ra—91,5
u 90,1 %, coorBeTcTBeHHO. Mccmeayemple mpenaparbl MPOSIBIIN BBICOKYIO
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aKTHBHOCTh MPOTUB poMaiiku Henaxyded (3ddexrusnocts 100%) u ropua
BbIOHKOBOTO (3(pexrnBHOCTS 81,2-93,8 %) (Tabmuua 3).

T'epOuruap! OKa3am O4eHb c1aboe JeHCTBUE Ha OCTAIbHBIC COPHBIC pac-
TEHHsI, & YUCICHHOCTh IHKYJIbHHKA OOBIKHOBEHHOTO 110 BCEM BapHaHTaM
OIIbITa JaXX€ HECKOJIBKO BO3pPOCIIa.

Tabauna 3 — buonornyeckas 3¢ pexruBnocts repouuuga Kiopur, BP B moceBax

sipoBoro pamnca (nosesoii onsIT, OAO «HoBast [IpyTh», Beabinuuckuii paiion,
MoruJjieBckasi 00J1acTh, 2016 r.)

CHUKEeHHe YHCIEHHOCTH ABY10JIbHBIX COP-
HBIX PACTEHHIH, Yo K KOHTPOJIIO Cunxenne
MAacehl
Bapuanr ocora | ropua po- COPHBIX
wenro- | Bpion- | MAMKH NPOYMX | BCero pacre-
ro koBoro | €M Huii, %
xyueii
be3 06paboTku repourm- 7 16 10 6 103 780
JaMu
Jlontpen 300, BP — 0,3 n/ra 85.9 812 100 83 86.2 87.1
(3TanoH)
Jlowtpen 300, BP 04 wra | g; 5 | g75 | 100 | 250 | 927 96,5
(3Tanon)
Kioput, BP — 0,3 n/ra 83,1 81,2 100 16,7 84,5 84,8
Knopwut, BP — 0,4 n/ra 90,1 93,8 100 16,7 90,6 93,2

B 2016 1. coxpaHeHHBIH ypoxail ObUT HECKOJIBKO HIKe, 4eM B 2015 . n
cocTaBWJI B BapuaHTax, oOpadoranubix repounuaamu Jlonrpen 300, BP n
Kioput, BP B Hopmax pacxona 0,3 u 0,4 1i/ra, coorBeTcTBeHHO, 1,5-1,7 1
2,0-2,3 1/ra (tabnumna 4).

Tabdauua 4 — Xo3siictBennas 3pdpekTuBHOCTb repounuaa Kinopur, BP B noceBax

sipoBoro panca (nojaesoii onbit, OAO «HoBasi IpyTh», Beabinnuckuii paiion,
MoruJeBckasi 06;1acTh, 2016 rom)

Bapuant Ypoma/i'mocn,, CoxpaHeHHbIIi ypoxkaii
wra wra %
be3 06paboTku repourm- 1.8 R R
JlaMu ’
Jlontpen 300, BP — 0,3 n/ra 135 1.7 14.4
(aTanon)
Jlontpen 300, BP — 0,4 n/ra 14.1 23 19.5
(3TaNIOH)
Kioput, BP — 0,3 i/ra 13,3 1,5 12,7
Knopwut, BP — 0,4 /ra 13,8 2,0 17,0
HCP,, 1,7

BoiBoabl. Takum o0pa3om, B pesynbrare HCCIEJOBaHUM, MPOBEICH-
HeIx B 2015-2016 rr. ycraHoBieHo, uto repourmn Kioput, BP mokasan
JIOCTaTOYHO BBICOKYIO 3(p(hEKTUBHOCTH MPOTHUB OCOTA JKEJITOTO, KOTOpasi B
HopMe pacxoxaa 0,3 n/ra coctaBmia o uucieHHoctu 82,2-83,1%, B HOpMe
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0,4 n/ra — 90,1-90,5 %, o macce - 84,8-85,5% u 82,6-93,2 %, coorBeT-
CTBEHHO, 4YTO OBUIO Ha YpPOBHE IOKa3arelieil BapHAHTOB C MPUMEHEHHEM
npemnapara Jloarpen 300, BP B Tex jke Hopmax pacxona. Mccnemgyemsle mpe-
raparbl MPOSIBUJIN BBICOKYIO TepOHIUAHYI0 aKTHBHOCTD IIPOTHB POMAIIKA
Heraxy4eil ¥ ropiia BbloHKOBOTo (3¢ dexruBHoCcTh Ha ypoBHE 90-100 %).

B wmenom, mpoTMB BCEX BHIOB COpPHSIKOB Ouosoruueckas 3(QexTus-
HOCTh B JTQJOHHBIX BapUaHTaX IO IOKA3aTeNll0 YHCICHHOCTH COCTaBMIIA
68,4-92,7%, B onbITHBIX — 67,6-90,6 %, maccer — 70,3-96,5 u 69,7-93,2 %,
COOTBETCTBEHHO.

Cnucok JuTepaTypsbl

1. CopHble pacTeHusi, UX BPEJOHOCHOCTh U OMOJIOTMYECKHE IPYMIIbI [ DIEKTPOHHBIA pe-
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2. Ocot po30oBblii (605K moNeBoit) [ DnekTpoHHbIi pecypc]. — Pexum nocryna: agroinfo.kz/
osot-rozovyj-bodyak-polevoj/.

3. Apxanrensckuid, M.I1. Copuble pactenus u mepbl 60ps0bl ¢ HuMu / MLII. Apxanrens-
ckuit. — Kpacnonap, 1953. - 105 c.

4. BpenoHOCHOCTh COpPHAKOB [DnekTpoHHbIH pecypc]. — Pexxum nocryna: http://studfiles.
net/preview/5848848/page:12/.

5. Meroanueckue ykasaHus [0 IPOBEACHUIO PErUCTPALMOHHBIX HCHBITAHUH TepOUIIHIOB B
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A.P. Budrevich, 1.V. Bogomolova
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

EFFICIENCY OF THE HERBICIDE CLORITE, AS
AGAINST SONCHUS ARVENSIS IN SPRING RAPE
CROPS

Annotation. By field experiments it is determined that the herbicide Clorite,
AS has shown rather high efficiency against Sonchus arvensis which at the rate of
application 0,3 1/ha has made 82,2-83,1 % and at the rate of application 0,4 I/ha -90,1-
90,5% by number and 84,8-85,5% and 82,6-93,2% by weight, accordingly. The
preparation also has shown high herbicidal activity (at the level of 90-100 %) against
Matricaria inodora and Polygonum convolvulus.

Key words: spring rape, Sonchus arvensis, herbicides, biological and economic
efficiency.

15



VIIK 633.15:632[954+51]:631.559

AT T'e03006, JI.A. bBynasun, C.A. Ileinmuxos, B./l. Kpanyesuu,
M.A. Benanoeckas, B.A. Xaukesuu, B.Il. Cunuykuii

PVII «Hayuno-npaxmuueckuii yenmp HAH benapycu no 3emneoenuioy,
2. ’Koouno, Munckas oon.

BJIUAHUE CPOKOB BHECEHUSA I'EPBULINIOB HA
3ACOPEHHOCTH IIOCEBOB U YPOXKAMHOCTH
KYKYPY3bl

Peyensenm: kano. c.-x. nayk Copoxa JI.U.

AHHoOTanus. B crarbe npeacTaBieHbl Pe3yNbTaThl HCCICIOBAHUIL 10 U3YUYCHHUIO
s dekTHBHOCTH IPUMEHEHHUS TepOHIIMA0B IPH BO3/ICIIBIBAHUU KyKypy3bl. YCTaHOB-
JICHO, YTO B CJIOXKUBILMXCS B [IEPHO UCCIICIOBAHUH ITOTOHBIX YCIOBUSIX HAUOOIBIINH
s dekT B 3a1uTe IOCEBOB KYKYPY3bl OT COPHSIKOB ObLIT IOJIY4CH HPH UCIIOIb30BAaHUN
B daze 3 nucra KynasTypbl repoutna MaticTep [Taysp, M/ (1,3 n/ra). ['uGens cop-
HSIKOB IIPH 3TOM COCTaBHJIA B cpeHeM 97,2 %, CHIDKeHUE UX ChIpoi Macchl — 99,6 %,
npubaBka ypoxkaiiHocTH 3e1eHoi maccer 90,4 %, a 3epra — 95,6 %.

KutoueBble ¢ji0Ba: KyKypy3a, COPHbIC pacTeHHs, TepOHLu, SHEKTHBHOCTS.

Brenenue. B Hacrositiee Bpems B benapycu 00J1b110¢ BHUIMAHUE YICTSIETCS
BO3JIENTBIBAHUIO KyKYPY3bl, IIOCEBHAS IUTOMIA s KoTopoii B 2017 . cocTaBmia B
pecmyomuxke 978,1 Thic. Ta, T.e. 19,8 % nammau. I3 ykazaHHOI! BbIIIe TOCEBHOM
IJIOIIAIN BO3/IETIBIBAIOCH Ha cuitoc 821,7, a Ha 3epHO — 156,4 ThIC. Ta.

YpoBeHB MPOAYKTUBHOCTH KyKYPY3bl B 3HAUUTEIHHOM CTETICHH 3aBHCUT OT
3aCOPEHHOCTH €€ TIOCEBOB, UTO CBA3aHO C HU3KOH KOHKYPEHTOCIOCOOHOCTHIO
9TOW KyJIBTYpBI HAa PAHHUX JTarax pa3BUTHS 110 OTHOIICHHUIO K COPHSKaM [2].
DKOHOMHUYECKHI TOPOT BPEIOHOCHOCTH ABYAOIBHBIX BHIOB MAJIOJIETHHX CO-
PHBIX pacTeHHi JUIsi KyKypy3bl cocraBisier juiib 3-10 mrr/m? [3]. [Tostomy
npu Haauauu B e€ mocesax 50, 100, 200 mt/M> COPHAKOB YPOIKAMHOCT 3€-
JIEHOW MacChl CHI)KAIaCh COOTBETCTBEHHO Ha 27,4; 52,7; 74,0 % [4]. B atoit
CBSI3H, IPUMEHEHHE Y(PPEKTUBHBIX TePOUIINIOB IMEET BAKHOE 3HAUCHHE IS
(OpMHUPOBaHUS BEICOKOH YPOXKAHHOCTH KYKYpY3bl.

JLJ1s OBBIIEHUS YPOJKaHHOCTH KYKYpPy3bI BOYKHOE 3HAYCHNE UMEET OIITH-
MH3aIs CPOKOB MIPOBEICHISI XHUMUYIECKOH MPOTOIKH ITOCEBOB. [I[pUMEHATH
repOMIMABI PU BO3/IENBIBAHUN KYKYPY3bl HEOOXOIMMO Ha CaMbIX PaHHUX
aTamax pocTa W Pa3BUTHS PACTCHUU He TO3Ke, ueM depe3 10 mHel mocie
MTOSIBJICHUST BCXOZIOB KYJIBTYPHI. YCTAaHOBJICHO, YTO YHUYTOKCHUE COPHSIKOB
yepes 20, 30, 40, 50 nHel mocne BCXOA0B KyKYpy3bl IPUBOAUT K CHHIKEHUIO
ypokaitHocTH cooTBeTcTBeHHO Ha 11, 20, 41, 62 % maxe mpu UCTIOIB30Ba-
HUU BBICOKOA()(EKTHBHBIX TepOUIHI0B [2].
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ITo maHHBIM MapHIpyTHBIX OOCIEIOBaHWI B MOCIeAHWE Toibl B berma-
pycH 3aCOpEHHOCTH IIOCEBOB KyKypy3bl IOCIE IPOBEICHMS 3allUTHBIX
MeporpuaTHil Koebnercss B mpenenax 34-36 mr/m? [1]. Tlostomy st
MOBBIICHUS (P(YEKTHBHOCTU 3aLIUTHl ITOCEBOB KYKYPY3bl OT COPHSKOB
aKTyaJbHBIM BOIIPOCOM SIBJISIETCSI HE TOJIBKO COBEPIIEHCTBOBAHHUE ACCOPTH-
MEHTa MPUMEHSIEMBIX FepOUIH/I0B, HO ¥ ONTHMH3AIIUS CPOKOB UX BHECCHHMS
MIPUMEHUTEIBHO K KOHKPETHBIM YCIIOBUSIM ITPOU3PACTAHMS.

VenoBust m MeToaMka mnposeneHust uccaenoBanuid. B 2016-2017 rr
n3yvanu dpdekruBHOCTh TepourmaoB ¢pupmel baiiep KponCaitencAl, I'ep-
MaHUsl, Ha 1I0ceBax KyKypys3sl. MccnenoBanust npoBoauiin B CMOIEBUUCKOM
paiioHe MuHCKOI 00IacTH Ha IEPHOBO-ITOJ30JIMCTON CYyIIeCUaHOH ITOYBE
(rymyc — 2,45-2,67%, P,O, — 303-314 mr/kr, K,O — 289-301 mr/kr noussl,
pH . 5,9-6,3). IlpemmecTBeHHNK KyKypy3bl — o3uMas muennna. Ilocre
ee yOOpPKHM Ha ONBITHOM y4YacTKE MPOBOIWIN JIyIICHHE CTEPHHU, BHOCHIIN
(pocdopro-kamuitneie ynoodpenus (P, K, ) ¢ mocnenyromeit 3amenkoit uc-
KOBBIMH OpyausiMu. BecHoii mociie BHeceHus: HaBo3a (60 T/ra) npoBoauiu
BCraniky Ha mryOuHy 18-20 cM, BHOCHIM a30THBIE ynoOpenus (N, ), mpo-
BOJMJIM KYJIBTHBAIMIO W TIPEANIOCEBHYIO TOJTOTOBKY ITOYBBI. TexHOMIOrHs
BO3JCIBIBAHUS KyKypy3bl 3a MCKJIIOUCHHEM H3y4aeMoro (axkropa Ipo-
BOJMJIACh B COOTBETCTBHM C OTpacieBbIM pertameHToM [2]. I'epOmiuisi
TIPUMEHSUT B COOTBETCTBUH CO CXEMOH ombITa B (ha3y 3 U 5 JIHCThEB KyKy-
py3bl. Hopma pacxona pabouero pactopa - 200 s/ra. Y4ér 3acopéHHOCTH
TIOCEBOB ITPOBOJMIIN KOJIMYECTBEHHO-BECOBBIM MeTos1oM uepe3 30 aHei mo-
clie BHECEHUSI TepOUIH/IOB.

Merteoponorudeckre yciaoBHs B IIEPUOA MPOBEACHUS UCCIEAOBAHUN Cy-
IIECTBEHHO OTIIMYAJINCHh OT CPEJAHEMHOTOJICTHUX KakK IO TeMIEepaTypHOMY
pEeXHUMY, TaK U MO KOJMYECTBY BBHIMABIINX ocaakoB. B 2016 r. 3a Berera-
LUOHHBIA TMEPUOA KyKypy3bl CyMMa aKTHUBHBIX TEMIIEpaTyp IPEBbICHIA
HopMy Ha 10,1 %, a KomruecTBO aTMOC(EpHBIX 0CAIKOB OBUTO HIKE HOPMBI
Ha 1,4%. B 2017 1. cymMMa akTHBHBIX TEMIIEpaTyp Oblla HM)KE HOPMBI Ha
1,7 %, a xonmm4yecTBO aTMOC(HEPHBIX 0CAIKOB IPEBBIIANO CPEIHEMHOTOJICT-
Hui yposeHb Ha 9,0 %. ['mnporepmuueckuit koadpunment (I'TK) cocraBun
B2016r 1,38,aB82017 . — 1,74 mpu Hopme 1,57.

Pe3yibTaThl M 00cy:KAeHHe. YCTaHOBJICHO, YTO B IIEPUOJT MICCIICIOBAHI B
MoceBax KyKypy3bl Ha OTTBITHOM yJaCTKE peobiaaan Maph Oerast (45 mr/m?),
npoco KypuHoe (28 1mT/M?), ropell BEIOHKOBBIH (16 111T/M?), KOTOpBIE COCTaB-
nsma 81,7 % YUCIEHHOCTH COPHOTO IIeHO03a. B koHTpoe 6i10ka ombITa 1, rae
repOnIMABl He BHOCHIIM, YMCICHHOCTh COPHSKOB uepe3 30 jHell mocie Xu-
MHYECKOIl MPOMOJIKK cocTaBiiIa B cpenHeM 3a 2016-2017 rr. 109 mr/™?, a
ux ceipas macca — 1487,6 r/M?. B BapuaHTax ¢ NpUMEHEHHEM TepOHIIUIOB B
¢azy 3 smcra KyKypy3bl yKa3aHHBIC BBIIIC MTOKa3aTeNN CHIKAJIMCH COOTBET-
crBeHHO Ha 90,2-97,2 u 97,6-99,6 %. HaubospIas rudeib COPHSIKOB B 3TOM
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OJI0Ke OIbITa OTMEUaIach B BapuaHte, rae npumMensuin MaiicTep [aysp, M/]
(1,3 m/ra). [Ipu ucronp3oBanmu MaiicTep, BAT (0,125 kr/ra) + buollayap (1,0
J1/Ta) THOEIB COPHSKOB cocTaBmiia 95,7 %, a CHkeHue cbipoii Macchl — 99,1 %.
B BapuanTax, rae npumensum Dmomuc, ML (1,5 n/ra), {yomnon Tonn, BJI
(0,07 xr/ra) + ITAB (0,2 n/ra) rubens COPHIKOB YMEHBIIIIIACH COOTBETCTBCH-
HO Ha 95,5; 90,2 % nipu CHIKEHUH ChIpod Macchl — 99,5; 97,6 % (Tabnuma 1).

Tadauua 1 — Bausinue repdouumua0B Npu UX BHeceHUH B a3y 3 JimcTa KyKypy3bl Ha

3aCOpPEeHHOCTH noceBoB yepe3 30 qHeil moc/ie XUMHYECKOI MPOMOJIKH (cpeaHee 3a
2016-2017 rr.)

Jyo6son Maiicrep,
Maiictep Amiomuc, | Foax, BAT - | BAI -0,125

Kourpoas (Ges MHaysp, MA | MA-1,5 0,07 kr/ra + | kr/ra + buo-

Buna copusika | TIPONOJIKH)

-1,3 a/ra Ja/ra ITIAB Ansio, | ITaysp - 1,0
K -0,2 a/ra Ja/ra
wr/m? | r/m? % % % % % % % %
Beero 109 | 1487,6 97,2 | 99,6 | 95,5 | 99,5 | 90,2 | 97,6 | 95,7 | 99,1
COPHSIKOB
Tpoco 280 | 197,7 | 93,9 | 99,6 | 86,8 | 97,7 | 86,8 | 97,8 | 91,8 | 99,1
KypuHOE

Maps Genast 45,0 | 133,7 | 98,5 99,7 | 99,3 [ 99,9 | 76,7 | 90,1 | 97,8 | 98,7
Topent
BBIOHKOBBIH

16,0 | 1824 | 89,8 | 97,6 | 91,7 [ 98,3 | 98,1 | 100 | 83,4 | 99,4

IukyneHUK
OOBIKHOBEH- 2,5 88,5 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

HBII

Mactyurss 3,5 | 20,3 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
CyMKa

Powaria 2,0 | 50,5 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Hemaxy4das

Hoawapeit- |y 51 315 | 100 | 100 | 625 | 96,3 | 87.5 | 97.7 | 100 | 100
HUK LCITKHUN

Tpoune 80 | 541 | 100 | 100 | 100 | 100 | 97.8 | 99.9 | 100 | 100

IIpuMeuanne: B KOHTPOJILHOM BAPHAHTE MPEICTABIEHA YHCJIEHHOCTh COPHSIKOB (IIT/M?) M ChIpast
Macca COPHSIKOB (I/M?), B IPYIHX BADHAHTAX — CHUKEHHe YKA3aHHbIX BbINIe MoKa3aTeeil (%) K KOH-
TPOJII0 (€3 MPONoJIKH

[Nox BnustHMEM TEpOUITMIOB OTMEYAIaCh TTOJTHAsI THOEIb B TOCEBAX KyKy-
PY3bI TAaKHX COPHSIKOB, KaK NMUKYJIFHUK OOBIKHOBEHHBIN, MMACTYIIbsI CyMKa,
pomamka Hemaxydas. [lpu mcmonb3oBaHMM B 3Ty (hasy repomnnaoB Maii-
cTep IMaysp, MJ] (1,3 n/ra) u MaiicTep, BAI" (0,125 kr/ra) + Buollaysp
(1,0 n/ra) Hapsity ¢ yKa3aHHBIMH BBIIIE BHAMU COPHSIKOB MTOJIHOCTBIO YHUY-
TOXaJCs TOIMApPEHHUK IEeNnkuil. B BapuaHTax ¢ nmpuMeHeHHeM DJIIOMHC,
MJI (1,5 n/ra) u Qy6nou Tonn, BAT (0,07 kr/ra) + [TAB Anpro, XK (0,2 n1/ra)
YHUCJIEHHOCTH 3TOTO COPHSIKA CHMXKAIach COOTBETCTBEHHO Ha 62,5 u 87,5 %,
a ceIpas mMacca — Ha 96,3 u 97,7%. I'epounmaer MaiicTep Iaysp, M/]
(1,3 ni/ra) m MaiicTep, BT (0,125 xr/ra) + buollaysp (1,0 1/ra) obecrieunnn
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rubens mpoco KypuHoro B mpeaenax 91,8-93,9% mpu cHKeHUH CHIpOH
Maccel 99,1-99,6 %. B BapuanTax ¢ BHECeHUEM repOUIUIoB Dimomuc, M/]
(1,5 n/ra) u dAyomnon Iona, BAT (0,07 kr/ra) + [IAB Angto, XK (0,2 n1/ra) ati
rokasaresn coctaBuin 86,8 % u 97,7-97,8 %.

Haunmenbmas rudens Mapu 06e1oii oTMeuaiach B BApHaHTE C UCIIOIb30Ba-
nueM Jly6mon Fom, BAT (0,07 xr/ra) + ITAB Ansro, XK (0,2 1/ra), KoTOphIid
YMEHBIIN YHUCIEHHOCTb 3TOr0 COpHska Ha 76,7%, a Chlpylo Maccy Ha
90,1 %. B apyrux BapuaHTaX yKa3aHHbIE BBIIIE MOKA3aTeIN CHIKAINChH HA
97,8-99,3 u 98,7-99,9 %. Ilon Bnmstarem repOomunuaa yomon [omn, BAT
(0,07 xr/ra) + [TAB Anpto, XK (0,2 n/ra) rudenp ropia BBEOHKOBOTO COCTa-
Buna 98,1 %, a cHmkeHne ceIpoit Maccel — 99,9 %, B TO BpeMst Kak B IpyTUX
BapuanTax 83,4-91,7 u 97,6-99,4 % cootBeTcTBeHHO (Tabmuma 1).

B 6s10Ke ombiTa ¢ BHECEHHEM repOUIHI0B B (pazy S5 JMCTbEB KYKYpy3bl
YKCJIEHHOCTh COPHSIKOB B KOHTPOJIE 0€3 MPOTOJKHU cocTaBmiaa 128 mrr/m?,
chipass Macca — 2248,6 r/m* (Tabnuiia 2). B BapwaHTax ¢ MpUMEHEHHEM
U3y4aeMbIX repOMINI0B YKa3aHHbIC BBIIIE MOKa3aTelnn ObUIM HHUXKE COOT-
BETCTBEHHO Ha 96,3-97,5 u 98,3-99,3 % B 3aBUCUMOCTU OT HCIOJIB3YEMOTO
npenapara. MakcuMaibHOE YHHUTOKEHHE COPHIKOB OTMEYaIach B BapuaH-
te, re npumensian MaiicTep [Taysp, M (1,5 n/ra).

Tabauua 2 — Bansinne repOnnuaoB Npu UX BHeCeHHH B a3y 5 IMCTheB KYKYpPY3bl

HA 32COPEHHOCTH MoceBoOB Yepe3 30 aHeil mocjie XMMHUYECKOH NPONOJIKH (cpeiHee 3a
2016-2017 rr.)

Kounrtposn Maiicrep Iaysp, M/ - Dmiomuc, M/ -
Bux copusika (6e3 nmponoku 1,5 a/ra 1,5 a/ra

wr/m? r/m? % %o % %
Bcero copHsikoB 128 2248,6 97,5 99,3 96,3 98,3
TIpoco kypuHoe 33,5 265,4 90,0 99,7 84,1 98,4
Mapsb Genas 44,0 978,6 96,3 98,7 100 100
Toperr BbIOHKOBBII 21,5 395,0 98,3 99,9 87,7 91,5
3pesaarka 2,5 1342 100 100 100 100
CpeHsIs
TIxynbHHK OGBIK- 6,0 179,6 100 100 100 100
HOBCHHBIN
IMacrymbs cymxa 2,0 8,0 100 100 100 100
Powamka nera- 1,5 63,0 100 100 100 100
Xy4ast
Tonmapenmnk 7,5 9,1 100 100 100 100
HECNKHUU
[poune 9,5 133,7 100 100 100 100

IpuMeuanue: B KOHTPOJILHOM BapHAHTE MPEICTABIEHA YMCJIEHHOCTb COPHSIKOB (IIT/M?) M chipast
Macca COPHSIKOB (I/M?), B IPYIHX BapHAHTAX — CHH/KEHHE YKA3aHHbIX BhbILIe MoKa3aTeeil (%) K KOH-
TPOJTI0 0e3 NPONoJIKH

IIpu rcnonb30BaHUM TEPOUIIUIOB B 3TOM OJIOKE OIBITAa OTMedaiach IMoJ-
Hast THOEJb TaKMX COPHSIKOB, KaK 3Be3/[4aTka CPEIHssI, pOMallKa Heraxydast,
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MacTyIIb CyMKa, MAKYJIFHUK OOBIKHOBEHHBIH, MOJMAapEeHHHUK menkuid. [Tpu
BHECEHMH B 3Ty (ha3y repoburmaa Dmomuc, M1 (1,5 n/ra) Hapsiy ¢ ykazaH-
HBIMH BBILIE COPHAKAMH IIOJHOCTBIO YHUUTOXKAJIAaCh Mapb Oenas. B Bapuante,
rae npumensiin MaiicTep ITaysp, M/ (1,5 n/ra) ee rudens cocrasuia 96,3 %,
a CHIDKEHHE CHIPOi Macchl — Ha 98,7 %.B BapuanTe ¢ BHeCeHHEeM repOnmia
MaiicTep ITayap, M1 (1,5 n/ra) ruGens npoca KyprHOTO ¥ TopLia BEIOHKOBO-
ro cocraBuia coorBeTcTBeHHO 90,0 1 98,3 % mpu CHMKEHHH CHIPOH MAacCHI
— 99,7 1 99,9%. Ilpu ucnonp3oBanun repounuaa dmomuc, M/ (1,5 n/ra)
CHW)KEHNE YMCIICHHOCTH O CPAaBHEHMIO C YKAa3aHHBIM BBIIIE T€POULMIOM Y
IIPOCO KYpPHHOTO OBUIO HIKE Ha 5,9 %, Topiia BEIOHKOBOTO - Ha 10,6 %, a chI-
poit maccel Ha — 1,3 1 8,4 % cooTBeTcTBeHHO (Tabnmma 2).

VYpoxaliHOCTb 3€JICHOI Macchl KyKypy3bl, BKIIIOUaromasi creOu, JIMCThs
U TIOYaTKH, COCTaBHUJIa B KOHTPOJIBHOM BapHaHTe OJI0Ka ombITa 1 B cpeHeM
3a 2016-2017 rr. 339,3 wra. [Ipu BHecenun repOunuaoB B ¢aszy 3 smcra
KyJIBTYPbI HAUOOJIBIINM 3TOT MOKa3aTeNb ObLI B BAPUAHTE C UCIIONb30BaHHU-
em MaiicTep [aysp, M/ (1,3 n/ra) — 646,0 1/ra, 4TO BBIIIE 10 CPABHEHUIO
¢ koHTposieM Ha 90,4 %. Heckonbko Hinke (639,7 1/ra) ypoxaidHOCTh Oblia
B BapHaHTe C IpuMeHeHneM repounmaa dmomuc, M1 (1,5 n/ra). [Ipudaska
B 9TOM citydae coctaBmia 88,5 %. B Bapmanrax, rae nmpumensn MaiicTep,
BATI (0,125 xr/ra) + buonayap (1,0 n/ra), [Lyoaon Tong, BAI (0,07 n/ra) +
I[TAB Anpto, XK (0,2 1/ra), ypokaitHOCTb 3€JI€HON MacChl COCTaBUIIA COOT-
BETCTBEHHO 626,7 u 615,1 1/ra, a mpudaska — 84,7 u 81,3 % (tadmuia 3).

Tabauna 3 — Bausinue npuMeHeHusi repoMINI0B HA YPOXKAHHOCTD 3e/J1eH0i Macchl
KYKYPY3bl

YpoxaiiHocThb, I/Ta Coxp aHen b
Bapuant ypouxkaii
2016t | 20175 | cpennee | wra %
Buecenue 6 ¢pazy 3 nucma xyxypysot

Kontpous (6e3 npornosiku) 297,7 380,9 339,3 — —
MaiicTep ITaysp, ML - 1,3 n/ra 648,7 643,2 646,0 306,7 90,4
Dmomuc, ML - 1,5 n/ra 638,6 640,8 639,7 300,4 88,5
fﬁg‘gﬂl{;ﬁi’%{kg’gzzr/ M 5973 | 6328 | 6151 | 2758 | 813
g:;ﬁ;{;;g;)l?}]l};;%zs wrat 16185 | 6348 | 6267 | 2874 84,7

Bruecenue 6 ¢pasy 5 nucmoes Kykypysol

KonTtposs (6e3 mpornosku) 306,4 390,4 3484 - -
MaiicTep ITaysp, ML - 1,5 n/ra 609,5 604,1 606,8 258.4 74,2
Dnromuc, M/JT - 1,5 n/ra 599,3 598,0 598,7 250,3 71,9

Boiiee HU3Kas ypoxKalHOCTb 3€JI€HOM Macchl KyKypy3bl Oblia MoJyde-
Ha MPH BHECCHHH M3y4YacMbIX TepOHUIIUI0B B a3y 5 JHUCTHEB KYJIBTYPHI.
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HaunOonpimum B 3TOM Cilydae yKa3aHHbIH BBILIC IIOKA3aTelIb ObUI TAKKE B
BapuaHre ¢ ucnonszoBanueM MaiicTep [ayap, MJI (1,5 n/ra). B cpennem
3a 2 roma oH coctaBmwi 606,8 1/ra, 4TO BBINIC IO CPABHCHHUIO C KOHTPO-
neMm Ha 74,2 %. CienoBatelbHO, IPUMEHEHHE 3TOTO repounmua B dasy 3
JUCTa KyKypy3bl 00eCIIeunyio ypoxkaifHOCTh 3eJeHON Macchl Ha 39,2 m/ra
(6,1%) BbImIE IO CPAaBHEHMIO C €r0 MCIIOIb30BaHUEM B (pasy 5 JHMCTHEB.
Hawnmensmras ypoxaitHocts (598,7 1/ra) 3emenoil maccsl Obliia morydeHa
IpY BHECEHUU B ATy a3y repounnaa Imromuc, M1 (1,5 n/ra). Coxpanen-
HBIA ypoxkail ipu 9ToM OblT pasen 71,9 %.

YpoxkaiiHOCTh 3epHa KyKypy3bl B KOHTPOJBHOM BapHaHTe OJIOKa C BHe-
ceHHeM repOouimaoB B (azy 3 nmcra KyJabTyphl COCTaBWIIa B CpPETHEM
64,0 1/ra. MakcumanbHOI OHa ObITa IPH BHECEHHH B 3TY (hasy KyJIbTyphI Tep-
ourmaa MaiicTep [Tayap, M/ (1,3 i/ra) u cocraBuna 125,2 1/ra, 4To BbILIE 110
CpaBHEHHIO C KOHTponeM Ha 95,6 %. B BapuanTe, rie MpUMeHsIIH repOuIu
Omomuc, M/] (1,5 1/ra) ypoxaiitHocTh 3epHa 1 pubaBKa K KOHTPOJIIO ObUIH
Heckobko Hike — 124,1 /ra u 93,9 %. Ilpu ucnons3oBanuu B 3Ty (asy rep-
oumno MaticTep, BAI (0,125 kr/ra) + buollayap (1,0 iw/ra), dy6mon Lo,
BAT (0,07 n/ra) + ITAB Angsto, K (0,2 n/ra) yka3aHHBIC BEIIIE MTOKA3aTEIN
HaXomwmIuch B penenax 117,1-119,2 n/ra u 83,0-86,3 %. (Tabnmma 4).

Taonuua 4 — BansiHne npuMeHeHHs: repOMIIII0B HA YPOKAHHOCTD 3ePHA KYKYPY3bl

v . CoxpaHeHHbIIi
poxaiiHOCTD, /T "
Bapuant ypoxKaii

2016r. | 2017r. | cpenmee | wra | %

Buecenue 6 ghazy 3 nucma Kykypy3ol

Konrpons (6e3 nporoixn) 51,5 76,5 64,0 - -
MaiicTep ITaysp, M/] - 1,3 n/ra 137,8 112,6 125,2 61,2 95,6
Dmomuc, M/JI - 1,5 n/ra 135,7 112,4 124,1 60,1 93,9
6siou Tosyt, BAT - 0,07 kr/ra + ITAB
fﬁm’ K02 nﬂa 1240 | 110,1 17,1 | 53,1 | 83,0
x;"fﬁg’h i'gr - 0125 kr/ra+ buolla- |y 5 | 1103 1192 | 552 | 863
Bruecenue 6 pazy 5 nucmoes kykypysol
KonTtposns (6e3 npornosikn) 53,5 77,3 65,4 - -
MaiicTep IMaysp, M/ - 1,5 n/ra 130,9 104,2 117,6 52,2 79,8
Omomuc, M1 - 1,5 n/ra 129,3 103,7 116,5 51,1 78,1

[Ipn BHecennu repOUIKAOB B a3y 5 JUCTBEB KyKypy3bl OTMEYajoCh
CHIDKEHHE yPOXKaHHOCTH 3€pHA 110 CPAaBHEHMIO C 00Jiee paHHUM UX IpHMe-
HeHueM. B aTom citydae repounua MaiicTep [aysap, M/I (1,5 n/ra) Takxke
6611 Hanbosee >(PeKTUBHBIM U obecneuns ypoxaiHocTts 117,6 1/ra, a co-
XpaHEHHBIH ypoXkail M0 OTHOLICHHIO K KOHTpPOIt0 0e3 mpomnonku - 79,8 %.
VYpoxaiftHOCTh 3epHa Oblla HIKE 10 CPABHEHHIO C BHECCHHEM yKa3aHHOTO
BhIIIe repOunuaa B a3y 3 aucTa KyabTypsl B cpeaHeM Ha 7,6 m/ra (6,1 %).
[Tpu no3aHeMm cpoke BHeceHus repouiaa dmomuc, MJ] (1,5 n/ra) ypoxaii-
HOCTB coctaBmia 116,5 1/ra, a mpudaska — 78,1 %.
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BruiBoabl. B crioxuBHIMXCS B TIEPHOJ, HCCIIETOBAHUN MTOTOJHBIX YCIOBH-
SIX HAaNOOIBIINH APPEKT B 3aIIUTE TOCEBOB KYKYPY3bl OT COPHSIKOB MOTYUICH
IIpH UCTIONB30BaHNH B (hasy 3 nmcTa KynsTypsl repourmaa MaiicTep ITayap,
M/ (1,3 n/ra). B aTOM ciiydae 4HCIEHHOCTh COPHSIKOB CHM)KAIach B CPe-
HeM Ha 97,2 %, ux ceipas Macca — Ha 99,6 %, 4To oOecreunio npudaBKy
ypoxaitHocTu 3enenoi macesl 90,4 %, a 3epHa — 95,6 %.

Tlepounmn MaiicTep [ayap, M1 (1,5 n/ra) Obu1 Hanbomee ¢ heKTHBHBIM
U TIpY BHECEHHH B (ha3y 5 IMCTHEB KyKypy3bl. B aTOM ciydae pasnuyns 1o
ru0eI COPHSIKOB M CHIKEHHUIO CBIPOI MacChl B CPABHEHUH C €TO IPHUMEHE-
HueM B (azy 3 nucra kynsrypsl He npesbimanu 0,3 %. OnHako, u3-3a 6osee
TIO3/THEr0 MpEpPhIBaHHs HETaTHBHOTO BIIMSHUSI COPHSKOB Ha KYJIBTYPY ypO-
JKaHOCTB 3€JICHOM Macchl M 3epHa IPH BHECEHMH 3TOT0 repouima B dazy
5 NMCTBEB KyJbTYpbI ObLIa HIDKE B cpetHeM Ha 6,1 %.
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EFFECT OF HERBICIDES AND TERMS OF THEIR
APPLICATION ON CROP WEEDINESS AND YIELD
OF MAIZE

Annotation. The research results of the study on the efficiency of herbicides use in
maize cultivation are presented in the article. It is determined that under the weather
conditions during the researches, the use of herbicide MaisTer power OD (1.3 l/ha) at
3 maize leaves stage has provided with the highest effect for the protection of maize
crops against weeds. For this, weeds kill has made, on the average, 97,2 %, their fresh
weight decrease — 99.6 %, green mass yield increase - 90,4 %, grain — 95,6 %.

Key words: maize, weeds, herbicide, efficiency.
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3ACOPEHHOCTD U 3AINUTA ITOCEBOB
KYKYPY3bl I1PU BO3JEJIBIBAHUU B
MOHOKWIBTYPE U CEBOOBOPOTE

Peyensenm. kano. c.-x. nayx byopesuu A.11.

AHHoTanusi: B crarbe mpeicTaBiIeHbl Pe3yJbTaThl M3Yy4YCHHs 3aCOPEHHOCTH
[IOCEBOB KyKypy3bl, 3(Q(MEKTHBHOCTH NPUMEHECHUS TepOUIMIOB M HX OaKOBBIX
cMecell IIpU BO3/ICNIBIBAHUM €€ B MOHOKYJBTYpe U ceBoobopore. Ha ocHOBaHMH
[IPOBE/ICHHBIX HCCIICJOBAHUN YCTAHOBJICHO, YTO TIPH BBIPAIMBAHUU KyKYypY3bl B
MOHOKYJIbTYpe 00J1ee BBICOKAsl YUCICHHOCTD B [IOCEBAX MPOCa KyPHHOI'O U MacjieHa
YEepHOro, B CEBOOOOPOTE - MbIpest MOJ3yUYero, BHAOB ropla ¥ 3BE3JYaTKH Cpel-
Heil. buonorudeckast 3G(GEKTHBHOCTh JTOBCXOIOBOIO HMPUMEHEHMsI TepOHIIUI0B
MTOYBEHHOTO ACHCTBUS IPOTUB OJHOJICTHUX COPHBIX pacTeHui coctaBmia §0-99 %.
BakoBble cMeCH IIPH BHECEHHH B (ase 2-3 IHCTbEB KYJIbTYpHI IOAABISUIA OJHO-
JICTHUE W MHOTOJICTHHE 3JIaKOBBIC M [IBYIOJBHBIC COPHSIKH, 3(Q(EKTHBHOCTh HX
npruMeHeHus O0bl1a Ha yposHE 90-99 %.

KiiroueBbie cJ10Ba: KyKypy3a, COpPHbIE PACTCHHsI, MOHOKYJIBTYpa, C€BOOOODOT,
repounu, 3pPEeKTUBHOCTD.

Bgenenmne. [ToceBHbIe MII0IAAM KYKYPY3bl BO BCEM MUPE C KasKIBIM T'OZOM
pactmpsitotes. IIpu 3ToM OBICTpee pacTeT A0 KyKypy3bl, BBIPAIINBAEMOM
Ha 3€pPHO, €€ MOCEBBl YBEINUNBAIOTCSA HE TOJIBKO B TPAIUIHMOHHBIX PETHO-
Hax BO3ZENBIBAHMS, HO M TaM, TZ€ KyKypy3y MPExk/Ie BbIpAIHBaIN JIUIIb HA
cunoc. OJIMH K3 IIaBHBIX JUMUTUPYIOMINX (aKTOPOB MpH BHIPAIMBAHUH K-
KypY3bI - 3aCOPEHHOCTh TIOCEBOB. BPeIOHOCHOCTh COPHAKOB 3aKITI0YAETCS B
OCTpPO¥ KOHKYPEHIIUH C KYJIBTYPOii 32 OCHOBHBIE ()aKTOPBI POCTA: CBET, BIIATY,
9JIEMEHTBI MUHEPAJIbHOTO TUTaHus. B pesynbrare Habmogaercs obiee yrae-
TEHUE POCTa KyKypy3bl, 3aJIEp>KKa B Pa3BUTHH, CTEPHIBHOCT 3HAYUTEIILHON
YaCTH PacTeHUH, yXy/IIICHHE Ka9eCTBA 3€JIEHOH MacChl KaK HCXOTHOTO ChIPbS
JUISL CWJIOCOBAHMS, CHIDKCHHE PEHTA0EIbHOCTH MPOU3BO/CTBA. [1o maHHBIM
@DAO o0mmit ymepd oT COPHIKOB B MHPOBOM TIPOU3BOJICTBE KYKYPY3bl IPH
BBIPAIMBaHNY Ha 3epHO M critoc npesbimaet 40 % [8].

Kykypy3a — KyabTypa, TpeOoBarenbHas K YCIOBHSM ITUTAHUS, JydIIHe
TIPE/IIECTBEHHNKH [UTsl HEE — MPOIIAIHbIE, 36PHOO000BbIE, OHOIETHHUE 1 MHO-
rojieTHHEe O0OOBBIE TPABBI, a TAKKe YIOOPEHHBIE HABO30M 3epHOBBIC. OUH U3
JIYYIIUX MPEIIeCTBeHHNKOB KYKypy3bl — caMa KyKypy3a, OHa JIaeT BBICOKHE
ypOXKau Ipu TIOBTOPHOM BO3ZIEINIbIBAaHKH. Takue 1moceBbl B TeueHue 2-3 Jiet Ha
OJIHOM Y4acTKe MO3BOJISIIOT YIPOCTUTH CHCTEMY 0OpabOTKH MOYBbI U OOpBOY
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C COPHOM PacTUTENBHOCTHIO, 3 (eKTHBHEE HCIOIb30BATH OPrAHUMIECKUE YI0-
OpeHst, TepOUIHIBI U TIOJTyYaTh 00JICe BBICOKYIO YPOKAMHOCTD [S].

Junst pa3paboTku dPQPeKTHBHBIX Mep OOpbOBI C COPHSKAMH B TOCEBaX
CeITbCKOXO3SIMCTBEHHBIX KYJBTYp B IIEPBYIO OYepellb HEOOXOAMMO 3HATh BH-
JIOBOM COCTaB, OOMJIME M PaclpOCTPaHEHHWE COPHBIX PACTEHHH, CTaOMIBHO
IIPOMU3pacTalOIUX B KOHKPETHOM perroHe. BumoBoil komriekc cCopHOM pac-
TUTEJILHOCTH Ha ONPE/ICIICHHON TEPPUTOPUH (POPMHUPYETCS B TEUEHHE MHOTHX
JIET O/l BO3AEHCTBUEM OKPYKAIOIIEH CPE/Ibl U YEIOBEUECKON JIESATENBHOCTH.
OnHako B CBSI3M C M3MEHEHHEM IIOTOAHO-KIMMAaTHYECKUX YCIOBHH U TPH-
MEHEHHEM Pa3JIMYHBIX TepOUNNI0B BO3HUKAECT HEOOXOIUMOCTD IPOBEACHHUS
CHCTEMaTHIECKUX HAOIIONEHNH 32 IMHAMHKOI BHJJOBOTO COCTaBa COPHSIKOB 1
YPOBHEM 3aCOPEHHOCTH TIOCEBOB CEIbCKOXO3AHCTBEHHBIX KYIBTYD.

Lenbto uccnenoBanuii ObLIO U3yYEHUE 3aCOPEHHOCTH OCEBOB U AP dek-
TUBHOCTH TepOUIM/IOB M MX OaKOBBIX CMECEH MPH BO3/ACIBIBAHUH KYKYPY3bl
B MOHOKYJIBTYpE U CEBOOOOPOTE Ha CYIECYaHBIX U CYIIMHUCTBIX MOYBaX.

Marepuajibl 1 MeTOAbI HccIeq0oBaHMil. MapiipyTHble 00CIeJ0BaHUs
MIOCEBOB KyKYpPY3bl IPOBOIMIINCH A0 MPOBEICHUS 3aLUTHBIX MEPONPHUITUIN
B 2016-2017 rr. B ocHOBe uccienoBaHui Jiexana METOANKA, MPeI0KEeHHAs
JIM. [lepxaBunbiM [3]. MapmpyT HaMeyasucst ¢ TaKUM PacyeToM, YTOOBI
MaKCUMaJIbHO OXBaTUTh ITOYBEHHBIC Pa3HOCTH pecmyoOnuku. Mcropus mo-
Jeld, UX arpoTeXHWYECKHE XapaKTePHCTHKH, MEepedeHb MEpOIPUSTHH 0
YXOJy 3a II0CEBaMH yCTaHABINBAINCH HCXOAS U3 NMEIOLIECHCS B XO3IHCTBAX
JIOKyMeHTaluu. BuoBo# cocTaB COpHON pacTUTENBHOCTH OIPENEISIICS 1O
A. B. ®ucronosy (1984), H.U. Ilporacosy, K.I1. [Tagenosy, I1.M. [llepcueBy
[7, 9]. Ilpu mpoBeaeHNH aHATH3a CTPYKTYPhI 3aCOPEHHOCTH HCIOIB30BAIICA
OTpacicBON K1acCU(UKATOP COPHBIX pacTeHHit [6].

HccnenoBanus o n3ydeHu0 3P GEeKTHBHOCTH FepOULINIO0B IPOBOIMIUCH
B COOTBETCTBUU € «MeTOMUECKUMH YKa3aHUsAMU...» [4]. B MenkoneasiHou-
HBIX ONBITaX TePOMILIUIBI TPUMEHSIN METOJIOM CILIOIIHOTO OIPBICKUBAHMUS
PYYHBIM ONpBICKMBaTeneM «Jacto» ¢ HOpMoOW pacxona pabodeil >KUIKOCTH
200 n/ra. B neprnoa npuMeHeHus: 6akoBBIX cMecel repOumaoB (aza pa3su-
THSI MQJIOJICTHUX JIBYJIOJIHBIX COPHSIKOB 2-4 HAaCTOSIINX JICTA, OTHOJIETHUX
3JIaKOBBIX — KYIIEHHE, BbICOTa IbIpest noazyuero - 10-15 cm. Konuuecrsen-
HO-BECOBBIE yUY€Thl 3acOpeHHOCTH npoBoAwin yepe3 30 u 60 nHel mocie
BHECEHHUS] TepOMIMIOB. 32 POCTOM M Pa3BUTHEM DPACTCHUH MPOBOIHINCH
(eHonornyeckne HaOmoneHus. JaHHbIe 00pabaTHIBATNCh METOAOM JHC-
MIEPCHOHHOTO aHAN3a.

Pe3yabTaThl HccieoBaHnii U ux o0cy:kaeHue. [1pu BeIpanBaHuy Ky-
Kypy3bl B MOHOKYJIBTYPE Ha CyHEeCYaHbIX MOYBaX 3aCOPEHHOCTD ITOCEBOB 10
MPOBE/ICHHS 3aIUTHBIX MEPONPUATHIA cocTaBunia 284,6 mT/M?, B TO Bpems
KaK 4HMCIEHHOCTh COPHSIKOB NP BO3JEIBIBAHUU KYKYpY3bl Ha CyNeCUaHbIX
mouBax B ceBoobOopoTe Oblia Beiie — 334,4 mr/m>. OTMEUEHBI pasiHyus B
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BHJIOBOM M KOJIMYECTBEHHOM COCTaBE COPHBIX pacTeHHWH. B MOHOKymbType
JOMHUHHMPOBAJIH POCO KypuHOoe (95,6 mt/M?) 1 Maph Oenast (58,2 mir/m?), B
MEHBIIIEM KOJIMYECTBE MPHCYTCTBOBAIM BHIBI ropia (20,5 mr/m?), guanka
nonesast (21,1 trr/m?) u meipeit monzy4nit (15,5 crebneii/mM?), Ipu BeIpaluBa-
HUH B CEBOOOOPOTE TAKKe MPeodIaaaiy mpoco KypuHoe (72,5 mt/m*) u Mapb
Genas (56,1 mt/M?), KOIMYECTBO TBIpesi mosisydero (46,6 crebneii/m?), dhu-
aJIKu TosieBoit (44,6 1wt/M?), 3Be3quarku cpeaueit (7,7 mr/m?), BUAOB ropua
(26,6 wt/m?) u pomaniku (9,3 wT/M?) GBUTO 3HAYUTEIBHO BBIIIE, YEM B MO-
HOKyIBTYpe. B MOHOKyITBTYpe Habromanace 0oee BBICOKAs YHCICHHOCTD Y
poca KypHUHOTO U TIacJIeHa YePHOTO.

3acOpeHHOCTh MTOCEBOB KYKYpPY3bI B MOHOKYJIETYpPE M CEBOOOOpOTE Ha
CYIIMHUCTBIX MoYBax coctaBmwia 3254 u 291,3 mt/mM%, COOTBETCTBEHHO.
B MoHOKynmeType oTMedeHa B JiBa pa3a 0ojee BBICOKAs YHCIEHHOCTH J0-
MHUHHUPYIOIIET0 COpPHSIKa — MPOca KypHHOTO M HHU3Kas - MbIPes MOJI3yYero,
3BE3IYATKU CpPEeNHEeH, BUJIOB Toplia U 0coTa. Kak 1 Ha cymecuaHbIxX MOYBax,
Ha CYIJIMHKaX B MOHOKYJIBTYpEe OBLIO BBIIIE KOJHUYECTBO PACTEHHH MacieHa
YEpPHOTO, MO3TOMY TIPH BEICOKOW YMCIICHHOCTH B [T0CEBaX IacjieHa YepHOro
11esIecoo0pa3Ho BBIPAIIMBATEH KyKypy3y B ceBoobopore (Tabmumna 1).
Tadauna 1 — 3acopeHHOCTh MOCEBOB KYKYpY3bl B Besapycu (1o faHHbIM

MapUIPYTHBIX 00c/1e10BAHUIT epe/ MPoBeieHUeM 3alIUTHBIX MePONPUSITHIA,
2016-2017 rr.)

YHcIeHHOCTh COPHBIX PACTEHHIl 110 THIIAM I10YB, IIT/M?
Copuble
cynecyaHble CYINIMHUCTbIE
pacrenust
MOHOKYJIBTYpa €eB0O0OOPOT | MOHOKYJIbTYpa ceB00OOpOT

IIpoco kypunoe 95,6 72,5 80,1 39,0
Mapsb Genas 58,2 56,1 77,3 64,2
IIbipeit non3yunii 15,5 46,6 22,7 34,7
Buzsi ropua 20,5 26,6 11,2 23,0
Duanka nonesast 21,1 44,6 29,2 28,1
Bunst ocora 6,5 49 4.8 7,7
IMacnen yepHsblii 19,2 3,5 44,9 3,1
Buzsl pomanku 3,2 9,3 10,0 7,3
3sesuaria 27 7.7 10,9 15,0
CpeHss
Jpema Oenast 2,5 1,8 1,4 2,0
Bcero 284,6 3344 3254 291,3

Takum 00pa3zoM, 710 MPOBEIEHNUS 3alIMTHBIX MEPOIPHATHH Ha cyrnecya-
HBIX ¥ CYDIIMHUCTBIX MTOYBAX B MOHOKYJIBTYPE BBIIIE KOJTHYECTBO PACTCHUI
Ipoca KypHHOTO U TIacJieHa YEepPHOTO, B CEBOOOOPOTE - TBIPEs MOI3YUero,
BH/JIOB TOpLa U 3BE31YATKU CPEIHE.

Jl1s noziaBlIeHKs TAKOTO BUAOBOTO COCTABA COPHSIKOB, BKJIFOUAFOIIETO KaK
37IaKOBBIC, TaK M JBYJOJIbHBIE COPHBIE PACTEHUS, HAPSIAY C MPUMEHEHHEM
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MOYBEHHBIX T'ePOHMLMIOB TPOTHB OIHOJETHUX COPHBIX PACTeHHUl (IIPOCO
KypHHOE, Maphb Oenas, BHIbI roplia U Jp.) Leleco00pa3sHO MpUMEHEHHE
repOMIKA0B CyTb(HOHWIMOYEBUHHOW TPYIIIBI IIPOTUB TIBIPESI MOJI3YYEro u
[penaparoB Ha OCHOBE KIIOMHUpaIIU/a Jisi 00phObI C OCOTOM TOJIEBBIM.

IIpu OTCYTCTBUHM B COPHOM KOMITOHEHTE arpo(UTOIEHO3a MHOTOJIETHUX
COPHSIKOB M HAJIMYUH OOJIBIIOTO KOJIMYECTBA OJTHOJIETHHUX 3JIaKOBBIX M JIBY-
JIONIBHBIX I1eJIeCO00Pa3HO JTOBCXOMI0BOE U PaHHENOCIeBCX010Boe (B dasze 2-3
JIUCTHEB KYJIBTYPbI) BHECEHHE OTHOTO U3 TepOUIIN/I0B TIOYBEHHOTO JCHCTBHUS:
Anenro, KC (tuenkap6azon-metni, 90 /11 + nzokcadumorosn, 225 r/n + nurmpo-
cynbamuz (autunor), 150 r/m), [pumakerpa rona TZ, CK (C-mertonaxiiop,
312,5 r/n + TepOyrunasun, 187,5 1/m), Oxcrpakopn, CO (C-meronaxiop,
312,5 r/n + tepOytunasun, 187,5 r/m), Kamenor, C3 (C-meronaxiop, 312,5
r/n + TepOytunasuy, 187,5 1/), Jlromake, CO (C-metonaxiop, 375 r/n + epOy-
Tnasu, 125 v/ + mezotpuos, 37,5 r/m), lepoucan, C3 (C-metomaxiop, 375
r/n + tepOyTtmnasuH, 125 /1 + me3orpuoHn, 37,5 /1), Cynkorpek, KC (cy-
KOTPHOH, 173 1/11 + TepOytinasut, 327 r/n). [Ipr UCHOIb30BAHUHU MTOUYBEHHBIX
MPENaparoB YYUTHIBACTCSI TIIATEIBHOCTh MOATOTOBKU TOYBHI (pa3aeika Oe3
KOMKOBAaTOCTH), arpOXUMHYECKHE XapaKTEPUCTHKK MOYB (ComepKaHHe Ty-
Myca, MeXaHuueckuil cocras, pH), X yBIaKHEHHOCTb, [TOTOIHBIC YCIOBHS
(Temmeparypa, ocamaku). s momydeHnss HamOosee BBICOKOTO A(PQeKra OT
MIPUMCHCHHS TIOYBCHHBIX TCPOUITUIOB BaXKHO, YTOOBI pabOuMii pacTBOP ObLT
PaBHOMEPHO PACIIPE/ICNieH MO BCEH IMOBEPXHOCTH IOYBBI, 00pasysi CBOETo
po/ia 3alUTHBIN 9KpaH. Ha movBax JIerkoro MeXxaHu4eCcKoro cocTaBa ¢ HU3KUM
coziepy)kaHreM rymyca u Onmm3kod K HeirpanbHOi pH nocraroduHo BHeceHHe
MUHUMAaJILHBIX HOPM repounaos [ 1, 2].

B 2016 r. 6uonorndeckast 3h(heKTHBHOCTH JOBCXOIOBOTO BHECCHHS Tep-
ounmnos Anenro, KC (0,4 yi/ra), Jlromake, C3 (4,0 i/ra), [Ipumakcrpa ron
TZ, CK (4,0 in/ra), Dxcrpakop, C3 (4,0 n/ra), Cynkorpek, KC (2,0 i/ra) npu
BO3/IENIBIBAHUN KYKYpPY3bl Ha CYINECYAHBIX TOYBaX B CEBOOOOPOTE MPOTUB
OJIHOJIETHUX COPHSIKOB cocTamisiia 68,4-89,9%, B MoHOKynbType — 74,3-
95,0%, momy4yeHa ypoxalHOCTb 3epHa KyKypy3sl — 78,0-89,2 mwra u
76,2-94,2 1i/ra, coorBeTcTBeHHO. Ha CyrIMHKaxX BereTaTUBHAsI Macca OIHO-
JIETHUX COPHBIX PacTeHUI yMeHbIIIack Ha 83,4-97,4 % B ceBooOOpoOTE U Ha
88,4-90,7 % B MOHOKYIBTYpE, COXpAaHEHHBIN ypoxkail 3epHa cocTaBmi 50,2-
75,3 u 43,9-60,7 w/ra. I'epounuapt 3(h(GEKTHBHO MOTABISLIH Maph OCIyIO
(rudenb 97-100 %), nmpoco kypunoe (rudenb 73-100 %), ropell BEEOHKOBBII
(75-100 %), puanky nonesyto (75-100 %), MOIMHOCTHIO MOTHOANN B TIOCEBAX
pOMaIIIKa Heraxy4asi ¥ IMacTyIbsi CyMKa.

B 2017 r. mocie JOBCXOIOBOTO MPUMEHEHHS JAHHBIX TepOUIIMIIOB B TEX
K€ HOpMax BHECCHHs BEreTaTHBHAs Macca OJHOJIETHUX COPHBIX pacTeHH
cHu3miack Ha 96,3-97,6 % mpu BeIpalliBaHUM KYKypy3bl Ha CyNeCUYaHBIX
moyBax B ceBoobopore u Ha 77,9-98,3% - B MOHOKYIbTypE, MOJyYCHA
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YPOXKaHHOCTD 3epHa KYKYpy3bl 53,2-59,2 u 61,4-69,5 11/ra, COOTBETCTBEHHO.
Ha cymuHkax BereTaruBHasi Macca OJHOJETHUX COPHBIX PACTEHUN YMEHb-
uriack Ha 92,7-96,9 % B ceBoobopote u Ha 95,9-99,7 % - B MOHOKYIIBTYpE,
COXpaHEeHHBIN ypoxail 3epHa coctaBui 64,2-67,8 u 58,7-73,9 w/ra. I'epou-
el 3¢dexTrBHO MomaBmsun Maps Oemyto (95,5-100 %), mpoco KypuHoe
(85,8-99,0%), roper; BbIOHKOBBIH (45,2-100%), MOAMAapCHHUK LCIKUI
(61,7-100%), momHOCTBHIO TIOTHOAIN B TIOCEBAX 3BE3/A4aTKa CPEAHSS U Ta-
JIMHCOTa MEJIKOIIBETHAsI (Tadmuia 2).

Tab6auua 2 — Ip¢eKTUBHOCTH JOBCX0A0BOI0 NPUMeHEeHHsI TepOMIHI0B B IOCEBaX
KyKypy3bl (10J1eBoii onbIT, PYII « AHCTHTYT 3a1MThI pacTenuii», 2017 r.)
CHUKeHUe MacChl COPHBIX pacTeHmii, % K

Ypo-

KOHTPOJIIO M Coxpa-
KAl b
Bapuanr npoca Mapn ropua noagMa- BCeX HOCTh ypouKaii,
KYpH- | o oii | BPTOHKO- | PEHHUKA | 0/HO- 3epHa, w/ra
HOro BOr0 | IemKoro | jeTHux | W/ra
Bosoenviganiue KyKypy3vl 6 ce60000pome Ha cyeuHUCMOoll noise
Kourpoms Ges mpo- 1 g1 | 5810 | 62,0 470 |22370| 1.7 -
HOJIKH (T/M?)
Thromake, €3 - 90,5 | 96,7 | 80,6 100 | 947 | 674 | 657
4,0 n/ra

Ipumskcrpa romnj
TZ, CK - 4,0 n/ra

OkcrpakopH, CO —

88,5 95,5 85,5 61,7 92,7 67,6 65,9

89,5 96,4 71,4 87,2 93,0 67,5 65,8

4,0 n/ra

Cynkorpek, KC — 85.8 100 93,5 100 94,1 65,9 64,2
2,0 n/ra

Anenro, KC — 98,0 100 452 85,1 96,9 69,5 67,8
0,4 n/ra

HCP 82

05

Bosoenvisanue Kykypy3vl 6 MOHOKYIbIYPE HA CY2IUHUCON NOYGe

Kontpons 6es npo- 616,0 |889,0| 1180 440 | 21890 | 1.3 .

nosKku (r/m?)

Jlromake, CD — 99,0 100 100 100 99,7 67,2 65,9
4,0 n/ra

IMpumakcTpa roj

TZ, CK - 4,0 #/ra 914 | 100 | 88,1 100 | 965 | 746 | 733
Oxcrpakops, CO — 88.3 100 97,5 100 96,6 74,9 73,6
4,0 n/ra

Cyaxorpek, KC — 86,4 100 94,9 100 95,9 60,0 58,7
2,0 n/ra

Anenro, KC — 95.9 100 84,7 100 98,0 75,2 73,9
0,4 n/ra

HCP,, 8,0
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[Ipuemom, moBsImaromM 3(PPEKTUBHOCTD 3aIIUTHl KyKypy3bl OT CO-
PHBIX pacTeHWH, SIBISCTCS BHECEHHE 0aKOBBIX cMmecell repourmmoB. [Ipu
3aCyIIIMBBIX MOTOJAHBIX YCIOBHSX CHMXKAETCs d(PPEKTUBHOCTD MMOYBEHHBIX
repOUIINI0B MPOTUB TOMUHHUPYIOIIETO COPHSKA B TIOCEBAX KyKypy3bl —IIpoca
KypuHoro. [epOunnap Ha OCHOBE JACHUCTBYIOMUX BEIIECTB PUMCYIB(YPOH
(Tutyc, 25% c.t.c.; Kaccuyc, BPIT; Mauc, CTC; Maiityc, B.1.; Catup, BJT;
I'pumce, BAT'; Dckyno, BAL; banaucup, M) u Huxocynbdypon (Camcon 4,
CK; Camcon skerpa, M/I; dy6non, CK; Carypr, Ml; Hukoran, M/I; 1H-
nogeiit, KC; Ukanoc, M/I; Huxoctap 40 KC; Munano, KC; IIpeccunr, CK)
3¢ GEKTUBHO YHUUTOXKAIOT 371aKOBBIE COPHSIKH, OHAKO HE ICHCTBYIOT Ha TIe-
pepociryro (4-6 HACTOSIINX JINCTHEB) Maphb OCIYTO.

B 2016 1. B pe3ynbrare npuMEHEHHs Ha CylniecyaHol mouse B (aze 2-3
JUCTHEB KYJIBTYpHl OaKOBBIX CMECEW TepOHIUA0B B CEBOOOOPOTE UUCICH-
HOCTb COpPHBIX pacTeHMi yMmeHbImnack Ha 73,5-93,4%, ux macca — Ha
94,5-99,0%. KonuuecTBo cTeOneil mbIpesi MON3y4ero CHU3WIOCH Ha 79,8-
86,5 %, macca — Ha 84,8-91,4%. bakoBbie cmecu repOounuI0B 3G(HEeKTHBHO
YHUUTOKAJIH OJHOJICTHHE IBYIOJIBHBIC U 3JIAKOBBIC COPHSAKH: Maph OCIyro,
IIPOCO KypUHOE, Topel] BHIOHKOBBIN, POMAIIKy Hemaxyuyro (rubemas 66,7-
100 %). [Tonyuen coxpaHeHHbIN yporxaii 3epHa 61,5-72,2 n/ra.

B moceBax KyKypy3bl, BO3IEIBEIBAEMON B MOHOKYIIETYpPE, THOCTH COPHBIX
pactenuit coctaBuia 96,6-100% npu yMeHbIIEHUH BETETAaTUBHON MacChl
Ha 94,0-100 %. bakoBsIie cMecH repOUIINIO0B ITOKA3aJIH BEICOKYIO AP PEKTHB-
HOCTPH TIPOTUB OIHOJCTHUX JBYHOJEHBIX U 3JIAKOBBIX COPHBIX pacTeHUi. B
pe3yabrare CHIDKEHHUS 3aCOPEHHOCTH YPOXKAIHOCTh 3epHa KyKypy3bl cocTa-
Buia 79,3-90,2 w/ra (Tabnura 3).

B 2017 r. bmonorudeckas 3¢ppekTHBHOCTH MpUMEHEHHS B (ase 2-3 mu-
CTBhEB KYJBTYPbl OAKOBBIX CMeCeil Ha CYINIMHUCTOW MOYBe Oblila Ha YpPOBHE
95-98 %, HE3aBHCHUMO OT TEXHOJIOTMU BO3/ENbIBaHMs. bakoBbie cmecu 3¢-
(heKTHBHO TOMABISUIA ONHOJCTHHE W MHOTONICTHHE COpHSKA. CHIDKEHHE
Macchl npoca KypuHoro coctasmia 94-98 %, meipes monsydero - 60-93 %,
Mapu 6emoit — 100 %, ropua BeloHKOBOTO — 87-98 %, OcoTa moneBoro —
91-99%. bonee BbIcOKas ypoxKaWHOCTb 3€pHA KyKypy3bl MOIy4YeHa IPH
BO3JICIBIBAHUN KyKYPY3bl B MOHOKYIIETYpe — 74,6-89,1 11/Ta, B ceBooOOpoOTE
oHa cocTaBuia 68,8-74,8 /ra.

Ha cymecuanoii mouBe 3()(eKTHBHOCTh BHECEHISI OAKOBBIX cMecel rep-
OouuaoB cocraBmia 96-99%. bakoBele cMmecu repOMIMIOB YPPEKTHBHO
YHUUTOXKaJH OJHOJICTHHE JIBYIOJIBHBIC U 3JIAKOBBIC COPHAKH: Maph OenyIo,
MPOCO KypWHOE, TOpell BHIOHKOBEIM, 3BE3MYaTKy CpeiHIon (Tubenb 85-
100 %). KomuuaecTBo crebieii mpipest moi3ydero cHusmwiock Ha 80,0-100 %,
Macca —Ha 82,6-100%. B ceBoobopoTe Ha CynecuaHbIX TIOYBaX P MPHMe-
HEHUH 0AKOBBIX CMECEH COXpaHEHHBIA YpOyKail 3epHa KYKypY3bl COCTABILUI
53,0-56,9 /ra, B MOHOKYIBTYpE - 61,4-72.4 11/Ta.
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Tabéauna 3 — IpdexTUBHOCTH 6AKOBBIX cMeceil repONLMI0B, BHECEHHBIX MO

BereTanuu (2-3 JucTa) B M0CEBaX KyKypPy3bl

CHMZKeHHEe MACCHI COPHBIX pacTe- Vpo- | Coxpa-
HUii, %o K KOHTPOJIIO JKaii- | HeH-
Bapuant ropita | npoca NbI- HOCTB | HBIil
Mapu pest 3ep- | ypo-
eutoii | BPIOH- | KYPH- | s | BCEX | qa, | okaid,
KOBOI'0 | HOIoO yaero u/ra u/ra
Bosoenvieanue KyKypysvl 6 ce60060pome Ha Cynecuanoll nouge
(CIIK «/[3eporcunck AI'POy, 2016 2.)
KonTposs 6e3 npornonku (r/m?) 97,0 | 82,0 |1195,0|210,0|1750,0| 18,9 -
Dranon 100 100 91,0 | 32,3 | 83,0 | 73,7 | 548
Jlromake, CD + tutyc, 25% c.T.c.
3.0 wra + 40 tra 100 100 100 | 84,8 | 958 | 91,1 72,2
Tpumskerpa rong TZ, CK+
camcoH 3kctpa, MJ[ — 3,0 + 100 100 100 | 91,4 | 99,0 | 80,4 | 61,5
0,75 n/ra
Oxerpakopi, €3+ carypi, ML 11450 | 199 | 950 | 914 | 95,1 | 860 | 67.1
-3,0+1,0n/ra
Cynxorpek, KC + okrasa, MJ[ —
1.5 w/ra + 0,75 wra 100 100 100 | 852 | 94,5 | 82,2 | 63,3
Anenro, KC + ackyno, BAI' —
0.4 a/ra + 20 r/ra 100 100 100 | 88,6 | 953 | 87,8 | 689
HCP,, 13,1
Boszoenvisanue Kykypy3vl 6 MOHOKYIbMYPE HA CYNECUAHOT NOYGE
(CIIK «Aepogpupma Jlyunuxuy, 2016 2.)
o- Ypo- |Coxpa-
p npo- JKaii- | HeH-
mapn | TOPUA | ML= o, HOCTH | MBI
Bapuant Getoji | BPIOH- | KH BCex
koBoro | mema- | <YPH" 3¢p- | ypo-
weii | HOTO Ha, | JKaii,
d n/ra n/ra
Konrpouns 6e3 mpomonku (r/m?) | 967,0 | 117,0 | 90,0 | 80,0 |[1338,0| 5,1 -
Oranon 100 | 97,2 100 | 76,3 | 98,3 | 64,6 | 59,5
JIromake, C3 + turyc, 25% c.t.c.
3.0 w/ra + 40 v/ra 100 | 97,2 100 100 | 98,8 | 89,5 | 84,4
Ipumskerpa rong TZ, CK+ cam-
con setpa, MIL— 3,0 + 0,75 w/ra 100 100 81,7 100 | 98,2 | 90,2 | 85,1
Ixerpaiopi, €3+ carypi, M= 160 | 190 | 100 | 100 | 100 | 83,9 | 788
3,0+ 1,0 w/ra
Cynkorpek, KC + okrasa, M/] —
1.5 wra + 0,75 n/ra 97,8 | 59,0 100 100 | 94,0 | 86,4 | 81,3
Anenro, KC + »sckyno, BAI' —
0.4 n/ra +20 r/ra 100 | 838 100 100 | 942 | 793 | 74,2
HCP,, 12,8
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BoiBoasl. [Ipu Bo3esibIBaHNN KYKypY3bl B MOHOKYJIBTYpeE 00Jiee BEICOKast
YHCIIEHHOCTD B [IOCEBaxX IIpoca KypHHOTO U ITAaciIeHa YepHOTO, B CEBOOOOPO-
T€ - TIBIpest OJI3yYero, BUAOB roplia U 3Be319aTKH CPETHEH.

Ha cymmMHHCTBIX M cynecuaHbIX MOYBaX IPH JOMHHHPOBAHUH B ITOCE-
BaX KyKypy3bl OJHOJICTHUX COPHBIX PACTEHUH M JOCTATOYHOH BIAXHOCTH
TIOYBEI IIETIECO00Pa3HO JOBCXOI0BOE IMPHUMEHEHHE TePOHIINI0B TOYBEHHOTO
nerctBus Jlromake, CO, [Ipumakcrpa rona TZ, CK, DkcrpakopH, C3, Anen-
ro, KC, Cynxkotpek, KC.

B ¢aze 2-3 nucTbeB KynbTypsl IPH 3aCyNUTMBBIX HOTOAHBIX YCIIOBHSX,
a TaKke TPH HAJIWYMN B IIOCEBAX MHOTOJETHHX COPHSIKOB HEOOXOIMMO K
JTAaHHBIM TepOnIHIaM I00aBIATh CY/Ib(OHMIMOUYCBHHHBIC TepOUIMIBI Ha
OCHOBE pUMCyIb(ypoHa M HUKOCYIb(ypoHa.

B nensix oxpaHbl OKpY>KaloIei cpesibl 1 0310pOBICHUS (PUTOCAHUTAPHON
CHUTYaIlM HOPMBI pacxojia repOuInIoB B 0akoBOM cMmecHu ciemyeT audde-
PEHIIMPOBATh B 3aBUCHMOCTH OT BHJOBOTO COCTaBa PacIpOCTPAHEHHBIX B
KOHKPETHOM TOCEBE COPHSKOB. [Ipy TOMHHUpPOBAaHWN OJHOJETHUX COPHS-
KOB HOPMBI TepOUIMIOB B 0aKOBOM CMECH MOTYT ObITh MUHUMAJIBHBIMU U3
Pa3pemIeHHBIX PEECTPOM, €CIIH TI0JISI 3aCOPEHBI MHOTOJIETHIMHU COPHSKAMH
HEoOXO0AMMO HCIIOIb30BaTh MAaKCHMaJIbHBIE HOPMBI pacxosia cyiab(hoHnmmMo-
YEBUHHBIX TIPEIIapaToB.
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S.A.Kolesnik, A.V. Stashkevich, L.1.Soroka, N.S.Stashkevich
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

WEED INFESTATION AND CORN CROPS
PROTECTION BY CULTIVATION IN
MONOCULTURE AND ROTATION

Annotation: In the article the results of studying corn crops weed infestation,
the efficiency of herbicides and their tank mixtures application by corn cultivation
in monoculture and crop rotation are presented. Based on the results of researches
it is determined that by corn growing in monoculture much higher barnyard grass
(Echinochloa crus-galli L.) and deady nightshade (Solanum nigrum L.) number is
observed, in crop rotation - couch grass (Elytrigia repens L.), knotweed (Polygo-
num spp.) and chickweed (Stellaria media (L) Vill.). The biological efficiency of
pre-emergent soil- action herbicides against annual weed plants has made 80-99 %.
The tank mixtures application at 2-3 crop leaves stage have suppressed the annual
and perennial grass and dicotyledonous weeds, the efficiency of their application has
been at the level of 90-99 %.

Key words: corn, weed plants, monoculture, crop rotation, herbicide, efficiency.
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HU.H. Ilawkosa
000 «Dpanoecay, e. Munck

BAKOBBIE CMECHU I'EPBUIINIOB B IOCEBAX
KAITYCTBI BEJIOKOYAHHOM, BO3JIEJIBIBAEMOM
O BE3PACCAJTHOM TEXHOJIOT U

Peyenzenm: xano. c.-x. nayx Ilonos @.A.

AuHoTaums. B nocesax kamycTbl 6eJI0OKOYaHHOI, BO3/IeIbIBAEMOil 110 Ge3pacca-
HO# TEXHOJIOTHH, BCTPEYAETCsl KOMIJIGKC COPHBIX PACTCHMIA, KaK OTHOMOJIBHBIX, TaK
U JIBYZOJNBHBIX BUJIOB. C IIENBIO PEryIHpPOBAHUS MX YUCICHHOCTH OCYIIECTBICHBI
HCCIICIOBAHUS 110 UCTIBITAHNUIO OAKOBBIX CMeceil TepOMIMI0B B IOCEBAX KYJIBTYPBL.
YcraHoBIIEHO, uTO OHoIornUeckas 3GHeKTHBHOCTh OAKOBOW CMeCH TepONIUIOB Ta-
nepa 334, BP (0,3 n/ra) + ¢ro3unan dopre, KO (1,5 n/ra) cocrasmna 89,0-91,0%
o yncnenHoctu u 93,0 % 1o BereratuBHO# Macce. B BapnanTe ¢ 6akoBoil cMeckio
ranepa 334, BP (0,3 n/ra) + taprer cynep, KD (1,0 n/ra) 3acopeHHOCTh TTOCEBOB
KaIrycThl OeokouanHo# cHI3mMIachk Ha 83,0-85,0 %, ceipast Macca COPHSIKOB yMEHb-
mmnack Ha 90,0-92,0%. CoxpaHeHHBIN ypoXkali CTaHIapTHON IPOLYKIHH MOITydYeH
BO BceX BapmaHTax ombiTa 62-83 m/ra. [Ipu 3ToM He OBUIO OTMEYEHO (HUTOTOKCH-
YECKOT'0 JICHCTBHS HCIIBITHIBACMBIX OAKOBBIX CMeCeil Ha BO3/IEIBIBACMYIO KYJIBTYDY.

KutoueBsble cJioBa: Karycra OeJI0KO4YaHHAs!, COPHSKH, OaKoBasi CMECh, TepOHILII,
6uonornyeckast d3QGEKTUBHOCTD, COXPAHEHHBIN yporkail, PUTOTOKCHYHOCTS.

BBenenne. [lo pesynapraramM MapHIpyTHBIX OOCIENOBaHWH TONEH Ka-
IyCTHl OEJIOKOYaHHOW YCTAQHOBJIEHA BBICOKAasl CTENEHb WX 3aCOPEHHOCTH
copHsikam. [IpeoOnasaromumMy BUJaMn MaJIOJIETHUX COPHSKOB B MTOCEBaX
KyJIBTYPBI BBISIBICHBI: TaJIMHCOTA MEJIKOI[BETKOBAsI, Mapb OeJiasi, Ipoco Ky-
pPHHOE, OZIMApEHHUK IETIKNI; U3 MHOTOJIETHUX BUJIOB — IIBIPEH MOI3Y4Nii,
6ok 1oneBoil. OOImIas 3aCOPEHHOCTh TTOCEBOB KAIYCTHI IBYAOJIBHBIMUA U
371aKOBBIMHU BHJJAMU COPHBIX PACTEHHH B IIEPUOJ TIPOBEICHHS MAPIIPYTHBIX
obcenoBanuii cocrasisia 79,8-160,2 mrr/m2.

Taxast BbICOKasi YMCICHHOCTb COPHSKOB B MOCEBaX KaIyCThl 00ycIo-
BHJIa HEOOXOAMMOCTh TOHcKa Oonee 3(()EKTUBHBIX IPHUEMOB 3aITUTHI
KyJabTypbl. OJJHUM U3 HUX SIBJISIETCS IPUMEHEHHE OaKOBBIX cMeceil repou-
uunoB. JJaHHBI croco0 mo3BossieT 3(h(HEKTHBHO YHHUTOXHUTH Hambolee
TPYIHOUCKOPEHEMBIE BU/IbI COPHSKOB, PACIINPSIET CIIEKTP JeHCTBUS TIpe-
11apaToB, YBEJIMYMBAET TOKCHYECKOE JeHCTBHE Ha copHble pacteHus. C
9KOHOMHUYECKOH TOYKH 3PEHHsI TPUMEHEHNE 0AKOBBIX cMecei repOnInIoB
MIO3BOJISIET YMEHBIINTh KOJIMYECTBO 00pabOTOK, YTO BEAET K CHHUIKECHHUIO
3aTpaT Ha 3aIIUTY PACTCHUH.
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OTIUYHBIA pe3yibTaT MoKa3aiu repOUnuIbl B OaKOBBIX CMECSX TMPO-
THB CMEMNIAHHOTO THIIa 3aCOPCHHS MOCEBOB KyJbTYphI: Tajepa 334, BP
(knonmpanua, 267 r/mtnukinopam, 67 t/m) + Taprer cynep, KO (xu-
sasodon-IT-atun, 51,6 r/n) u ramepa 334, BP + drosunan dopre, KD
(pnyazudon-I1-6yTun, 150 /).

Martepuaasl U MeTOAMKA NPOBeAeHHs MccjeaoBaHMil. VcnpiTanus
npenapatoB npoBoawan B 2009-2010 rr. 8 MOVII «JlokropoBuum» Ko-
MIBITBCKOTO paiioHa MUHCKON 00IaCTH COTTACHO METOINYECKIM yKa3aHUAM
110 TIPOBEACHUIO PETHCTPAIMOHHBIX UCIIBITaHWH repOuumos [1]. Bo Bcex
BapUaHTaX OMbITa ¢ OAKOBEIMHU CMECSIMH HOPMBI pacxoja repOrIiI0B ObLTH
CHIDKCHBI 10 MUHIMAJIbHBIX.

ATrpoTexHHKa BO3JENBIBAHUSA KyIBTYPHI oOmenpunsaTas s Llentpains-
HOHM arpokiaumarndeckord 30HbI. CeB MPOBOAMIN B TEPBOM JeKaje Mas;
copt — Mapa (2009 1.), Amarep 611 (2010 r.). Hopma BreiceBa cemsa — 0,6
kr/ra. [lepen BbiceBOM ceMeHa npoTpasiuBaiu npectmxem, KC u3 pacuera
100 mut Ha 1 KT cemsH.

IToBTOPHOCTH MENKOACISIHOYHBIX OMBITOB - 4-KpaTHas, IUIOMAAb Y4eT-
HOU geistHkd - 20 M2, pacloJIOKEHHE - PEHIOMHU3HPOBaHHOE. [ epOnIm B!
BHOCHJIM METOJIOM CIUTOITHOTO ONPBICKWBAHUS PYYHBIM OIIPBICKUBATEIEM
«Jacto», comTacHO cxeMe OIbITa ¢ pacxoaoM padouero pacteopa 300 si/ra:
KOHTpOJIb (06e3 00paboTku); rajepa 334, BP (0,3 n/ra) + taprer cynep, KO
(1,0 n/ra); ranepa 334, BP (0,3 ni/ra) + dro3unan popre, KO (1,5 ni/ra). Hop-
MBI pacxoja repOUINA0B ObUTH CHUKEHBI O MUHUMAIIbHBIX.

Jlis olleHKM TepOMIMAHON aKTHBHOCTH OaKOBBIX CMeceil ydeTsl 3aco-
PEHHOCTH ITPOBOAMIIH B JIBA CPOKA: MEPBEIA — 10 OMPBICKUBAHUS (MCXOAHAS
3aCOPEHHOCTD — KOJIMIECTBEHHBIN ), BTOpoii — uepe3 30 mHel (KoTn4eCcTBeH-
HO-BECOBOH).

B Teuyenue BereTanuu KyJlibTypbl BEJIHCh (PEHOJOIMYECKUE HAOMIONCHHUS
32 POCTOM M Pa3BUTHEM KaIyCThl OCTOKOYAHHOW MO OOMICTIPHHATHIM Me-
TOAMKAaM. YOOPKY KammyCThl (KO4aHOB) TPOBOAMIN MOJCIISTHOYHO, BPYUYHYIO.
JlaHHBIE OTBITOB 00pabaThIBaIl METOAOM IHCIIEPCHOHHOTO M KOPPETISIH-
OHHOTO aHaJIM30B [2].

Pe3yabTaThl M uX 00cy:xaenne. OOpabOTKy OCEBOB KaIyCThI OEIOKO-
4yaHHOU copta Mapa B 2009 1. ocy1iecTBisid B paze 7-8 HaCTOSIINX JIUCTHEB
KYJIBTYPHI, IPA 3TOM OIHOJICTHHE 3JIAKOBBIE COPHSKH HAaXOIMINCH B (haze
3-7 MUCThEB, OJJHOJICTHUE JIBY/I0JIbHBIE BUJIBI — B (Da3e BCXO/(bI —3-5 JIMCTHEB.
J1o 06paboTku 6aKOBBIMH CMECSIMH TIOCEBOB KYJIBTYPHI 00IIIast YHCIEHHOCTh
OJIHOJIETHMMH BHIaMu copHsKoB B 2009 r. cocrasmsuia 162,5 mr/m?, B 2010
T. 3ACOPEHHOCTH ITOCEBOB ABYAOIBHBIMHU U 37TAKOBBIMH BUAaMH (B TOM YHCIIC
MBIpEEM MoJ3y4urM) ObiTa Ha ypoBHE 186,5 /M2,
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[To pe3ynbTaraM MpoBEIEHHBIX HCCICAOBAHUN YCTAHOBIICHO, 9TO OaKoBast
cMech repounmoB rajepa 334, BP + dro3mian opre, KO criocobcTBoBaa
CHIDKCHHUIO OOIIEH 3aCOPEHHOCTH MOCEBOB KyIbTyphl Ha 89,0 %, mpu 3TOM
BEreTaTHBHAs Macca COPHSKOB yMeHbImiach Ha 93,0 %. [epOouuuabt 3 dek-
THUBHO TIONABILLIIN poMariky Hemaxydyio (91,0%), mpoco kypunoe (90,0),
Mmapb Oenyto (89,0%), ramuacory MenkoiBeTkoByto (83,0), BereraruBHas
Macca JaHHBIX BHJIOB COPHSAKOB yMeHbIIMIach Ha 92,0-95,0 % (Tabnwma 1).

B Bapmante ¢ 6axoBoii cmechio ranepa 334, BP + taprer cynep, KO 06-
asi YUCJICHHOCTh COPHSAKOB CHHM3mMIach Ha §85,0%, uX chIpasg mMacca — Ha
92,0%. Ilpu 3TOM, YHCIIEHHOCTh POMAIIKH HEMaxy4yeld yMEHBIIMIACh Ha
89,0 %, mapu Genoii — Ha 88,0, mpoca Kypunoro — Ha 86,0 %.

OT™MeTHM, 9TO MPOTHB TPOca KypuHOTO Oojee a3 dexTnBHa 00padoTKa mo-
CEBOB KYJBTYpPbl CMECBIO, IJIe OJJHUM M3 KOMIIOHEHTOB CMeCH ObL (pro3uiia
¢dopre, K3: Ononornueckast 3p(HeKTUBHOCTh 110 CHHKEHHIO YHCICHHOCTH
mpoca KypuHoro coctaBmia 90,0%, 1Mo CHM)KEHHIO BETeTaTHBHOM MacChl —
93,0%; mpu mprMeHEeHUH OAKOBOW CMECH ¢ repourmaom tapret cymep, KO
rubens copHsika coctaBmia 86,0 %, macca cuusmnack Ha 92,0 % (Tabmmma 1).
Tabauna 1 — buosornyeckasi 3¢ppekTHBHOCTH 6aKOBOI cMecH repOMIUI0B

B I10CEBAX KANYCThI 0eJI0KOYaHHOH (MeIKodeJssHOuUHbII onbiT, MOYII
«JlokTopoBuumn» Konblibckoro paiiona Munckoii od1actu, copt Mapa, 2009 r.)

CHUKeHHe YHCTEHHOCTH H MaCChl COPHBIX PACTEHHUI,
% K KOHTPOJIIO

BT. 4.
Bapuant raJuHCo
- po- 3Be3]I-
Beex | mapu npo;z-l T'H MEJIKO- | MALIKH | YaTKHU
oemoii | *YP BeTKO- | Hema- | cpea-
HOI0 o . -
BOit xXyuei Heit
162.0 | 57.0 40.5 23.0 23.5 18.0
" 162.0 | 57.0 40.5 23.0 235 18.0
Konpone™ (Ges oBpaboti) | 4505 | 7195 | 2448 | 2098 | 2368 | 2393
Tanepa 334, BP (0,3 i/ra) + 85.0 88.0 86.0 85.0 89.0 69.0
Taprer cynep, KD (1,0 n/ra) 92,0 94,0 92,0 89,0 95,0 83,0
Tanepa 334, BP (0,3 ni/ra) + 89.0 89.0 90.0 83.0 91,0 75,0
Oro3mnan popre, KO (1,5 n/ra) | 93,0 95,0 93,0 92,0 95,0 87,0

*B KOHTpOJIe: B YHCJIHTe/Ie — YHCJIEHHOCTb COPHSIKOB, IIT/M?; B 3HAMEHATEJIe — Macca COPHIKOB, /M2,

B 2010 . mponomkmim n3ydeHne 0akoBbIX cMeceit repourmaoB B MOYII
«JloxTopoBrum» Kompuisckoro paiiona MuHckol obmactu. Karmrycra Gemoxo-
YaHHas Ha MOMEHT IIPOBENICHHUS 00padOTKN HAXOIMIIAch B (ha3e 5-6 HaCTOSIINX
JIMCTBEB, (ha3a OHOJICTHNX JIBY/IOJILHBIX COPHBIX PACTEHUI — BCXOAIBI-0 JTNCTHEB,
mpoca KypuHOTO — 3-4 JTicTa, BBICOTA TIBIpest TO3y4ero cocrasmia 13-15 cum.
HcxonHast YMCcIIeHHOCTh COPHSAKOB B MIOCEBAX KYJIBTYPBI TI0 CPABHEHHMIO C IIpe-
JIBITYIIIAM TOJIOM HMCCIIEIOBaHM# ObLTa HIKE M cocTaBiia 121,5 mrr/m>.
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ITocne 0OpabOTKKM MOCEBOB KalycThl OCJIOKOUYAHHOW OAaKOBOW CMECHIO
repbunnoB ranepa 334, BP + Taprer cynep, K3 3acopeHHOCTS TuTaHTanmit
KynsTypsl cHU3MIachk Ha 83,0 %, BererarnBHas macca — Ha 90,0 %. B Bapu-
aHTe ¢ repounuaamu ranepa 334, BP + dro3unan popre, KD Ononornueckas
a¢dexruBHocTh coctauiia 91,0 % 1o CHUKEHUIO YUCICHHOCTH, BEreTaTHB-
Has Macca COpHSAKOB yMeHbImiIach Ha 93,0 % (Tabmuma 2).

Tabnauua 2 — buosiornyeckast 3¢ppeKTHBHOCTH 0aKOBOI cMecH repOMLHIOB B IIOCEBAX

KaIycThbl 0e10k04aHHOi (MeakoaeasiHouHbIi onbIT, MOYII «/lokTOpoBHYm»
Konblibckoro paiiona Munckoii odsiactu, copt Amarep 611, 2010 r.)

CHMIKeHHe YNCJIEHHOCTH H MacChl COPHBIX pacTeHwuii,
% K KOHTPOJII0

B T. 4.
Bapuant

Bcex | mpoca | mpipest | o | FAIMHCONM | MOAMA-

KypH- | HOJI3y- 6e.11}:)p“| MEJIKO- | peHHHUKa

HOTr0 qero HBeTKOBOﬁ HEenKoro
1865 | 41.0 | 280 | 585 4.5 16.5
. 1865 | 41.0 | 280 | 585 425 16,5
Kourpo* (Ges obpaborkn) | 1ye0y | 20z g | 1848 | 4780 | 1813 133,5
Tanepa 334, BP (0,3 n/ra) + 83.0 | 84.0 79.0 83.0 87.0 82.0
Tapret cynep, K (1,0 1/ra) 90,0 | 89,0 | 88,0 | 92,0 85,0 90,0
Tanepa 334, BP (0,3 si/ra) + 91.0 | 94.0 91.0 88.0 89.0 94,0
®rosunan popre, KD (1,51/ra) | 93,0 | 96,0 | 94,0 | 94,0 90,0 95,0

* B KOHTpOJIe: B YHC/IHTe/e — YHCTEHHOCTH COPHSIKOB, IT/M?; B 3HAMEHATe/le — Macca COPHSIKOB, I/M?.

OTMeTHM, 4TO B BapuaHTe ¢ npemnaparom taprer cynep, KO addexrus-
HOCTh JIaHHOW CMecH NPOTHB IbIpes momsydero Obuta Hmke (79,0% mo
CHIDKCHHIO YUCIICHHOCTH U 88,0 % M0 CHMIKEHUIO MACChI), UeM B BapHAHTE,
I7ie B cocTaBe 0aKoOBOM CMECH OHUM M3 COCTABIISIOIINX SIBIISLICS (DIO3UIIa
¢dopte, K3 (91,0% mo cHmkeHuro ducieHHOCTH U 94,0 % 10 CHUKCHUIO
Macchl) (Tabnmuna 2).

I'mbenb TOMUHMPYIOIINX JABYIOJIBHBIX BHJOB COPHBIX PAacTeHWH Mapu
0eoif M TaJMHCOTM MEIKOIIBETKOBOHM IOCIIC BHECEHHs OaKoBBIX cMecei
cocraBuna 83,0-89,0%, BereraTuBHasi Macca yKa3aHHBIX BHJIOB COPHSKOB
cHm3mIach Ha 85,0-95,0 % (Tabnwusr 1, 2).

B pesynbrare cHUMKEHHS 3aCOPEHHOCTH ITOCEBOB KAITyCThl BO BCEX Bapu-
AHTAaX OMBITA MOJIyYeH AOCTOBEPHO COXpaHEHHBbIN ypoxail. Tak B 2009 r. B
BapHaHTax ¢ NpuUMeHeHueM ranepsl 334, BP + raprera cynep, KO ypoxait
CTaHAapTHOM MPOAYKIMHU cocTaBui 334 1y/ra, B BapraHTe ¢ 0aKOBOI CMEChIO
ranepa 334, BP + ¢rosuwnan ¢popre, KD — 346 /ra. CoxpaHeHHBIH ypoxkai
CTaHAApTHOM NMPOIYKIUK OBUT ITOJydYeH BO BCEX BapHaHTaX OMBITA U COCTa-
B 69-81 m/ra (Tabnuna 3).
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Tabauna 3 — Biansinue 6akoBbIX cMeceii repOMIHMI0OB HA YPOKANHOCTH KAyCThI
Oesoko4aHHOI (MeskoaeasiHouHbIe onbIThl, MOVYII «/lokTopoBnun» Konblibckoro
paiiona MuHckoii 061acTu)

YpoxaiiHocTb, I/Ta Coxpanen-
Bapuant B TOM 4HCIe HBIN ypokan
BCEro CTAHAAPTHOI CTAHIAPTHOH
NPOAYKIMH NMPOAYKIHUH, 1I/Ta

2009 2. (copm Mapa)

Konrpous (6e3 06paboTkm) 311 265 -
Tanepa 334, BP (0,3 n/ra) +

Taprer cynep, KO (1,0 n/ra) 370 334 69
Tanepa 334, BP (0,3 n/ra) + 380 346 81

Drozunan popre, KO (1,5 n/ra)

2010 e. (copm Amazep 611)

KonTtpois (6e3 00paboTkn) 197 148 -
I'anepa 334, BP (0,3 n/ra) +

Taprer cynep, KO (1,0 n/ra) 257 210 62
Tanepa 334, BP (0,3 n/ra) + 277 231 3

Oro3unan dpopre, K3 (1,5 n/ra)

B 2010 1. mpumeHeHHe 0aKOBBIX CMECEH IMpernapaToB CIIOCOOCTBOBAIIO
COXPaHEHMIO ypOoXkasi KyJbTYphl B mpeznenax 62-83 1y/ra. B ombite ¢ 6axo-
BOI cMechlo IpenapatoB ranepa 334, BP + taprer cynep, KO coxpaneHHbIi
ypoXail cTaHZapTHOW MpoAyKiuu monydeH 210 1/ra; B BapuanTe ranepa
334, BP + ¢ro3unan dopre, KO — 231 n/ra (tabmumna 3).

3akiiouenne. Takum o0pa3oMm, B IoceBax KamycThl NPH HAJIHIUN
CMEIIaHHOTO THUIA 3aCOPEHMs (IBYJIOJIBHBIC M 3JIAKOBBIC BUIBI COPHBIX
pacTeHnii, B TOM YMCIIC MIBIPEH MON3YUHii) 11es1ecoo0pa3Ho MPOBOANTH 00pa-
00TKy OaKOBBIMU CMECSIMH TiperiapaTos: ranepa 334, BP (0,3 s/ra) + taprer
cynep, KO (1,0 n/ra), wmu ranepa 334, BP (0,3 n/ra) + ¢ro3unan popre, KO
(1,5 n/ra). I1pr 5TOM 3aCOPEHHOCTH TIOCEBOB KYJIBTYpPhI CHIDKaeTcst Ha 89,0-
92,0 %, coxpaneHHbIi ypoxaii coctasiseT 62,0-83,0 m/ra.

CHHCOK JIMTepaTyphl

1. MocnexoB, b.A. MeTojMka 1oJeBOroO ONbITa (C OCHOBAMH CTATHCTHYECKOH 00paboTKH
pe3ynsratoB uccnenosanuii) / b.A. Jlocexos. — M.: Arponpomusnar, 1985. — 351 c.

2. Metonnyeckue yka3aHus 110 IPOBEICHNIO PETUCTPAL[HOHHBIX HCIBITAaHUIT TepOHIII0B
B IIOCEBAaX CEJILCKOXO3SHCTBEHHBIX KynbTyp B Pecryommke bemapycs / PYII «MucTHTYT 3a-
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Pashkova I.N.
00O «Frandesay», Minsk

TANK MIXTURES OF HERBICIDES IN CROPS
OF CABBAGE CABBAGE, CULTIVATED ON
NONSEEDLINGS TECHNOLOGIES

Annotation. In the crops of cabbage white, cultivated on non seedlings technolo-
gy, there is a complex of weeds, both monocotyledonous and dicotyledonous species.
For the purpose of regulation of their number researches on test of tank mixes of her-
bicides in crops of culture are carried out. It was found that the biological efficiency
of the tank mixture of 334 galley herbicides, BP (0.3 1/ha) and FUSILADE Forte, CE
(1.5 I/ha) was 89.0-91.0% in number and 93.0% in vegetative mass. In the variant
with a tank mixture of 334 galley, BP (0.3 I/ha) and super target, CE (1.0 1/ ha), the
contamination of cabbage crops decreased by 83.0-85.0 %, raw weed mass decreased
by 90.0-92.0%. Saved harvest of standard products obtained in all variants of experi-
ence 62-83 kg/ha. this was not observed phytotoxic actions of the test tank mixtures
on the cultivated culture.

Key words: cabbage, weeds, a tank mix of the herbicide, biological efficiency,
saved the crop, phytotoxicity.
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I'M. Cepeoa
PVII « Uncmumym 3awumsl pacmenuity, ae. Ilpuryku, Munckuii p-u

KOMBUHUPOBAHHBIE 'EPBULIU/IbI
MOYBEHHOI'O JEMCTBHUA B IOCAJIKAX
KAPTO®EJIA

Peyenzeum: xano. c.-x. nayx Kopnanos P.B.

Aunnortauusi. KoMOGHHUpOBaHHBIC TePOUIIN/IBI TIOYBEHHOTO JICHCTBHSI Ha OCHOBE
JIBYX JICUCTBYIOIIUX BEIIECTB 0OECIIEUMBAIOT B [TO0CAIKAX KapTO(esi BBICOKYIO OHO-
JIOTUYeCKyI0 3P ()EKTUBHOCTh MPOTUB JOMUHHPYIOMIUX BHIOB COPHBIX PACTEHHIA,
BKJIFOYAS U TPYAHOUCKOPEHUMBIC, COXPAHSISI BECOMBIN BBIXOJ] JOTIOIHUTEIBHOM MPO-
KLU KITyOHEH.

KuaroueBbie ciioBa: kaprodesb, COPHSIKH, TepOUINIbI, BHECEHHE 0 BCXOIOB
KYJIBTYPBI.

Brenenne. CoBpeMeHHBIE TEXHOIOTHH BO3ZEIbIBAHUS KapTodens B be-
JIapyCH HaIPaBJICHBI HA pEaTM3allMI0 BBICOKOTO ITPOYKTHBHOTO IIOTEHIIHAA
KYJIBTYPBI, KaK BOYKHEHILIEH 110 pa3HOCTOPOHHEMY 11EJICBOMY UCIIOIb30BAHUIO
(Ha TIPOIOBONBECTBEHHBIC IENH, MPOMBIIUICHHYIO MepepadoTkKy, ¢op-
MHUpOBaHHE ceMeHHbIX (oHaoB). [lo-npekHEeMy OJHOW W3 HACYI[HBIX
(UTOCAHUTAPHBIX IPOOIIEM B KapTO(EIEBOJCTBE OCTACTCS 3aIUTA TTOCAT0K
OT COPHSKOB, COCTABIISIIOIINX KOHKYPEHIIMIO JUIsl KYJIBTYPHBIX paCTCHHH 3a
9JIEMEHTHI TUTaHUs, CBET, BOAY M JApyTrue (haKTOpHI.

[lepcrnieKTHBHBIM M Hay4yHO OOOCHOBaHHBIM IPHEMOM B OOILEH TeXHO-
JIOTHH 3aIIUThI KapTO(ess OT COPHOI paCTUTENBHOCTH SIBISIETCS] BHECEHUE
repOnIINIOB, TIPH 3TOM I(PQPEKTUBHBIA KOHTPOIb 3aCOPECHHOCTH ITOCAIOK
BO3MOYKEH KaK JI0 BCXOJIOB, TaK U 110 BCXO/IaM KYJIBTYPBIL.

3a cyeT JOBCXOJIOBOTO BHECEHUSI OCYIICCTBIISCTCSI KOHTPOJIb MHOTHX BH-
JIOB OJTHOJICTHHX JIBYJOJBHBIX M 3JIaKOBBIX COPHSIKOB, TPH 3TOM OCHOBHOM
IIyTh IIPOHUKHOBEHUSA UX B COPHBIE PACTEHMs — 4YEPE3 MPOPOCTKU CEMSAH B
nouse. [Ipy co3naHuu OMaronpusSTHBIX MOYBEHHO-KIMMATUYECKHX YCIOBHI
1 JIOCTaTOYHOM 00ECIIeYeHHOCTH TIOUBHI BIIaroi [ 1] oHM OKa3bIBaIOT MPOIOI-
JKUTEIIbHOE repOHIIUIHOE AeiicTBIE, co31aBast 3PMEKT «3aIUTHOTO dIKPAHay.

C uenbto 3(h(peKTUBHOTO CHIKEHHUST YNCIICHHOCTH COPHBIX BUIOB pacTe-
HUH pa3HbIX OMOJIOTHYECKUX IPYII B TTOCAIKaX KapTo(essi HALLTH IIMPOKOe
[IPUMEHEHHEe MeTPUOY3HHCOAepIKAIIMEe TepOULIU/IbI [2], OHAKO B IOCIIEHEES
BpeMsi B CEJIbCKOXO3SIMCTBEHHOM MPOW3BOJCTBE BCE AKTHBHEE BHEIPSIOT-
cs KOMOMHHMPOBAHHBIE MTPENaparbl Ha OCHOBE JCHCTBYIONIMX BEIIECTB C
Pa3UYHBIM MEXaHU3MOM JieicTBUs: aAuduiopeHnKana ¢ MeTpUOy3uHOM,
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C-meronaxJiopa ¢ TepOyTuiazuHom, Gpiydenanera ¢ akinonnperom [3].

V3BecTHBI JaHHBIE, YTO IEHCTBYIOIIEE BEIeCTBO TIO(QIIODEHUKAH MOXKET
OKa3bIBaTh IPSIMOE BO3/ICHCTBHE KaK Ha B3OLICALINE COPHBIC pacTeHuUs (JIU-
CTOBOE JICHCTBHE), TaK M Yepe3 KOPHU BCXOJOB NPOPACTAIOLINX PACTCHUI
(mouBenHoe pevicteue). [lomumo atoro, ArodurodeHrKan crnocodeH oopa-
30BLIBATh Ha ITIOBEPXHOCTU ITOYBbLI yCTOI\/II‘-II/IByIO IJICHKY — «QKpaH», KOTopas
MIPENSATCTBYET MPOPACTaHHUIO BCXOJOB «HOBOW BOJHBD) COpHAKOB. Ilomyde-
HBI [IEPBBIC HayYHbIE JAHHBIC O €r0 IMEePCIIEKTHBHOM IPUMEHEHUH B COCTABE
KOMOMHHMPOBAHHBIX TePOHUIHIIOB B IIOCEBAX O3MMBIX 3€PHOBBIX KYIBTYD [4].

TepOyTuiasuH OTHOCHTCS K TepOMIMAaM H30MpPATEbHOTO JICHCTBHS.
KomriekcHoe B3anmMozeiicTBue TepOyTrinazuna ¢ C-MeTonaxyiopoM yCHITH-
BAET IOJIABJICHHE COPHBIX PACTEHMH TaKUX Kak: IPOCO KypHUHOE, IIUpHIA
3alPOKHHYTasl, TAIMHCOra MEJIKOLIBETHAs, Mapb Oeiasi, 3Be3A4aTKa CPEeAHS
u apyrux. OnydeHaner H3BECTEH B cOCTaBe KOMOMHUPOBAHHBIX ITPEIIapaToB,
IIPY 3TOM MEXaHU3M €ro JCHCTBHS MOXKET OBITh HAIPaBIICH B IEPBYIO OdYe-
pelib Ha TIOJIaBJICHUE 3JTaKOBBIX TPAB U Psijia MIMPOKOINCTBEHHBIX COPHSIKOB.

Takum 00pa3zoMm, NpUMeHeHHE KOMOMHHMPOBAHHBIX TepOMIHMIOB B MO-
cazkax Kaprodels MepCcreKTHBHO, YTO TO3BOJHUT COXPAHUTH HA BBICOKOM
YPOBHE X035HCTBEHHYO (P PEKTUBHOCTh U 00eCednTh 00JIee HU3KYIO TOK-
CHKOJIOTHYECKYIO Harpy3Ky Ha OOBEKThI OKPYKaIOIIeH CpeIbl.

B nacrosiiee Bpems B berapycu mist JOBCXOIOBOTO IPHUMEHEHHS B I10-
cajkax Kaprodelns pekoOMEeHA0BaHO 19 repOWIMIOB, B TOM 4uCie 5 MTYK
SIBJISIFOTCSL. KOMOMHUPOBAaHHBIMU TIperapaTaMi Ha OCHOBE JIBYX JICHCTBYIO-
IIIUX BEIIECTB.

TakuM 06pa3oMm, LEeIbI0 HCCISA0BAHMI ABISIIACH ONONIOrHYecKast OLICHKA
3¢ PEKTHBHOCTH MMOYBCHHBIX TePOUINAIOB HA OCHOBE JIByX AKTUBHBIX KOM-
TIOHEHTOB IIPOTUB OJHOJIETHUX JIBYAOJBHBIX H 3JIAKOBBIX COPHSKOB.

MeTonuka wmcciie0BaHUi. Y4eThl BPEIHBIX OPraHW3MOB IPOBEICHBI
cornacHo: «MeToIM4YecKnX yKa3aHUi 10 MPOBEICHHIO PErUCTPAMOHHBIX
UCTIBITAHUN TePOUIIKIOB B IMOCEBAX CEIbCKOXO3SHUCTBEHHBIX KYJIBTYP B pe-
ciyomuke bemapycs.- HecBmk, 2007. — 58 c¢., MeToan4eckux yKa3zaHHUA 11O
MTOJICBOMY MCTIBITAHWIO TepOUIIIOB B pacteHuenoactsey» / BHUN3P.- M.,
1981. - 46 c.

O1eHKY CHIKEHHUS 3aCOPEHHOCTH MOCAI0K KapTodesst Onpeelisuid Ipu
MIPUMEHEHHUHU TepOMIIUIOB HA OCHOBE CIIEYIOMINX JICHCTBYIOIUX BELIECTB!
Tasac, KC (mudmrodenukan, 62,5 /1 + merpudysus, 250 r/n), . ADAMA
Registrations B.V., Hunepnanzapr, Kamenot, CO (C-meronaxiop, 312,5 r/n +
TepOyTmnasu, 187,5 r/m), AO ¢. «ABryct», Poccus, a Takxke banayp @opre,
KC (dmydenaner, 150 r/n + axnonuden, 450 1/1.), ¢. «baitep KponCaiienc
ATy, I'epmanust. I'epounmanyto akruBHocTh TaBaca, KC u Kamenora, CO B
OTHOIIICHUHU OJTHOJIETHUX ABY/IOJBHBIX U 3JIAKOBBIX COPHSKOB OLCHUBAIIN Ha
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onbITHOM nosie PYII «MHCcTUTYT 3aliUThl pacTeHui», a npenapara banayp
Dopre, KC - B mocaakax kaprodens OAO «Urnatmamy» MuHCKOTO palioHa,
MuHCcKo# 001aCTH.

[lepBbIii yueT (MCXOmHasi 3aCOPEHHOCTD - KOJNMYECTBEHHBIN), 2-i yder
(KOJTMYECTBEHHO-BECOBOM M BHJI0BOW) — depe3 30 quelt mocie o0padoTkwy,
3-i1 y4eT (KOJIMYeCTBEHHO-BECOBOM M BUI0BOI) — uepe3 60 mHel.

ITnomans aenstaku 25,0 M2, TOBTOPHOCTH OMbITa —4-X KparHas. O6padoT-
Ky TIOYBBI, BHECCHHE MHHEPAIBHBIX YIOOPECHUHA U MEPONPHUATHS TI0 YXOIY
3a IoceBaMu, YOOPKY ypoxKasi TPOBOIMIIN B COOTBETCTBUY C HMHTCHCUBHOMN
TEXHOJIOTHEH BO3ZEJBIBAHUS KYJIBTYpPbI, OOLICTIPUHATON AJISI pecIryOInKH
benapycs.

Bce nannble 110 Ononorundeckoi 3pekTHBHOCTH TepOUIINI0B IPUBEIC-
HBI K BapraHTy 0e3 00paboTKy.

Jannbie yuera ypoxas o0paboTaHBl METOIOM IHCIIEPCHOHHOTO aHa-
nm3a [5].

Pe3yabrarel uccienoBanmii. lIpyMeHeHHe JBYXKOMIIOHEHTHBIX TIep-
ourunoB Taeac, KC, Kamenor, CD u baunyp ®opre, KC B cucreme
3aIIUThl KapTogernsi OT BpeIHbIX 0OBEKTOB OCYIIECTBISUIOCH Ha ()OHE BbI-
COKOW 3aCOPEHHOCTH JABYHONBHBIMH W OTHONOJIBHBIMH BHIAMH COPHBIX
pacteHmid. UMCICHHOCTh COPHBIX pPAacTeHWH BappHpoBama oT 1585 mo
163,0 /M2 JIOMHHHPYIONIMME BHIAMH SABISUTMCH JIBYAOJbHBIE BHJIBL:
mapp Oenasi (Chenopodium album L.) — 67,5-85,0 1wt/M?, ropen; BEIOHKO-
Boiil (Polygonum convolvulus L.) - 9,0-12,0 tut/m?, mogMapeHHUK EMKUIA
(Galium aparine L.) — 5,0-11,5 wr/m?, ¢uanka nonesas (Viola arvensis
Murr.) — 1,0-4,0 mrr/m?). Cpeu 3MaKOBBIX COPHSIKOB MPEOOIaIaio mpoco Ky-
punoe (Echinochloa crusgalli (L.) Beauv) ¢ uncneHHOCTBI0 59,0-64,5 /™2,

YcTaHOBIICHO, YTO B IMOCAAKaX KapTodels Ha (OoHE BHECCHUS TepOUIIHIa
TaBac, KC B ¢a3y nosiBieHuns: nepBbIX BCXOIOB PACTCHUH Kaprodeis, oT-
Meyaioch KpaTKOBPEMEHHOE (PUTOTOKCHYECKOE BO3/ICHCTBIE TIpenapara: Ha
OT/IJIbHBIX PACTEHUSIX HAOJII0/Ia) M [TOOEICHUE PACTUTEIBHBIX TKaHEH BJI0JIb
KIJIOK JINCTA, KOTOPOE B OONBITHHCTBE CITy4aeB HUBSINPOBAIOCH K (paze Oy-
TOHH3ALNHU KapTOQeIs.

HccnenoBanus nokasaiu, 4to npu UcnblTaHuu npenapara Tasac, KC B
HopMax pacxoxa 1,0 m 1,2 n/ra Ouonornueckas 3(p(EeKTHBHOCT IO CHH-
JKEHUIO YHMCIEHHOCTH BCEX COPHSKOB Yepe3 MeEcCsI] IMO0Cie MPUMEHEHHUs
cocraBuna 76,2—77,8% (tabmuma 1). Iloxg BaustHuem npenapara Kamenor,
CD B HOpMmax pacxoma 3,0 u 3,5 yi/ra oOmiast ruOeIb COPHIKOB JOCTHTalIa
82,5-92,1%. Haunbonplryro akKTHBHOCTH TepOWIM/IBI TPOSBISIIA B OTHO-
IICHUH TIOABJICHUS IBYIOJBFHBIX MAJIOJICTHUX COPHSKOB; (PHATKHU MOJICBOM
(Viola arvensis Murr.), sspytku nonesoit (Thlaspi arvense L.) n 3Be319aTKI
cpenueii (Stellaria media (L.) Vill.).
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Tab6auna 1 — buosornyeckasi 3¢ppekTHBHOCTH repOMLMI0B OYBEHHOTO JIeiicTBUS
B Nocajkax kaprodes (mojesbie onbIThl. 2016 1.)

CHUKeHHe YUCIEHHOCTH COPHSKOB Yepe3
0,
Hassanue repﬁuuuua Hopma/pacxoﬂa, MecsiI nocjie NpuMeHeHusl, Yo
Ja/ra B T. 4 OJHOA0JIbHbBIX
BCEro
3/1AKOBBIX
1,0 76,2 72,0
Tasac, KC > > >
1,2 77,8 72,9
K o 3,0 82,5 84,9
MEJIOT,
AMEIOT, 3.5 92,1 915
2,0 90,4 80,0
Bannyp ®@opre, KC 2,5 92,1 83,6
3.0 92,1 83,7

Bricokas ahpexrnBHOCTS y TaBaca, KC u Kamenora, CD Obia 1 B OTHO-
LIEHUH CHW)KEHHSI YUCIICHHOCTH PAacIpOCTPaHEHHOTO COPHSKA B ITOCAKaxX
kaprodest Mmapu 6em10# (79,3-91,9 %), 0COOCHHO P UCTIBITAHUN UX B MaK-
CHMAaJIbHO PEKOMEH/IyeMbIX HOpMax pacxoa.

IIpu obmieit BEICOKOH TepOUIIIHON aKTHBHOCTH MPETIAPAaTOB B IOJIEBBIX
OITBITaX 10 CHWKEHHIO YHCICHHOCTH COPHBIX PACTEHUH, MOJaBICHUE UX Be-
reTaTuBHOI Macchl 06110 Oonee nokazarenbHbIM (90,4 % n Gonee) Kak mpu
BHeceHuu npenapara TaBaca, KC, tak u Kamenora, CO.

Cpenu OJHOJETHHX 3JIAKOBBIX COPHSKOB HanOoJiee pacipoCTpaHEHHBIM
U BPEJOHOCHBIM Ha Kaproderne siBisieTcsi mpoco KypuHoe. Ha ¢one BbI-
cokoii 3acopernoctr (36,7-64,5 mrr/m?) Guonorudeckass 3PEKTHBHOCTD
000uX TepOMIUIOB IO IMOAABICHHUIO €r0 YHMCIEHHOCTH HPH YYeTe depe3
MecsI[ TIOCIe UX BHECCHHS M3MeHstack ot 72,0 mo 91,5%, npu atom 6o-
Jiee BBIPaKEHHBIM IIPOTHBO3JIAKOBBIN A (EKT ObUT OTMEUEH OT MPUMEHEHHS
repounuaa Kamenor, CD B MakcUMalibHON HOpME pacxoza 3,5 yi/ra (Tabiu-
na 1). CHkeHre BereTaTUBHOM Macchl copHsika coctaBmio 80,1 - 92,5 %.

Wzyuenne >¢pdexTnBHOCTH HOBOTO KOMOMHHPOBAaHHOTO TepOurmaa ban-
nyp ®@opre, KC Ha ocHoBe a.B. ¢mydenanera, (150 r/m) u aknoHudena,
(450 1/n1.) IpM BHECEHUH B TIOUYBY JIO BCXOJIOB KYJIBTYPbI ITOKA3aJI0 BEICOKYIO
9 PEKTUBHOCTD MPOTHB JOMUHHPYIOIIUX BHJOB COPHBIX pacteHuid. [Ipn
yueTe 3aCOPEHHOCTH K KOHIly BEreTaluy Ha CpeJHEpaHHEeM COpTe KapTode-
st Pen Ckaprer ycTaHOBJICHO, YTO CHHYKEHHE YHCIICHHOCTH BCEX COPHSIKOB
coctaBmio 88,7 %-97,8 % (Tabmuma 2.).

Bo Bcex ucnbIThiBaeMbIx HopMax (2,0, 2,5 u 3,0 iw/ra) barmyp ®@opre, KC
MaKCHMaJIbHO CAEP)KMBAJ POpacTaHue CEMsIH MapH OeIloi, ropria BbIOHKO-
BOTO, (pUaNKM TOJICBOM M MOAIMApEHHUKA LIETNKOro. BMecTe ¢ TeM, BEICOKMM
(cBbirre 80,0 %), okazancst 3PEKT ¥ B OTHOIICHUH CHIKCHUST YUCIICHHOCTH
npoca KypHUHOTO, TPY 9TOM OH OKa3bIBAJICS BBIIIE B BAPUAHTAX C BHECEHHEM
mpernapara B HopMax pacxona 2,5 u 3,0 i/ra.
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Tabauna 2 — Biusinue repounuaa banayp ®@opre, KC Ha cHn:keHne 3acopeHHOCTH
nocajaok kaprodens (mojesoii onbit, OAO «Arnarnum» MuHcKoro paiiona,
MuHnckoii 06aactu, copt Pen Crapaer. 2016 r.)

CHHZKeHUe 32COPEHHOCTH Yepe3 2 Mecsia Mocjie ONPbICKHBAHMS,
% K BapHaHTy 0e3 00padoTKH

B TOM YHCJIE

BapunanT Tpexpe-
BCeX Mapu | OepHuKka
Oestoii | Hemaxy-
4yero

Bes o6paboTku 142,0 18,0 10,0 9,0 19,0 15,0 30,0

3emiop Yimetpa, KC | g3 6 | ¢34 9,0 | 778 | 842 | 933 | 80,0
(1,2 n/ra) —sTamon

Bannyp ®opre, KC | g9 7 | 944 9,0 | 889 | 895 | 867 | 80,0
2,0 n/ra

ropuoa nmoama- naga- | mpoca
BbIOH- | PpEHHUKA | JIHUbI | KYpH-
KOBOI'0 | IIEMKOIro | pamca HOIro

Bamnyp ®opre, KC | o5 ¢ 100 90,0 100 100 100 | 90,0
(2,5 n/ra)
Bamnyp ®opre, KC | o7 ¢ 100 100 100 100 100 | 933
(3,0 n/ra)

*B KOHTPOJIe — YHCJIEHHOCTh COPHSAKOB, IIIT/MZ; B BapHaHTax ¢ repﬁnum]amu — CHH/KCHHE YHCJICHHO-
CTH COPHAKOB, %.

HecomuennsiM qoctonHcTBoM repounmna banmyp @opre, KC sBismnoch
s deKkTHBHOE MPENSITCTBHE HAPACTAHHMIO YHCIEHHOCTH IOJMapeHHHKa
nenkoro (Galium aparine L.), KOTOpBIH 3a4acTyi0 B OTACNBHBIX MOCAJIKAX
OKa3bIBACTCS JOMUHHUPYIOIIUM BUJIOM, 000CTpsisi MPOOIEMY 3aCOPEHHOCTH
kaprodens. CHIKEHHE YHCICHHOCTH TOIMAapEHHHUKA IIETTKOI0 COCTaBHIIO
89,5-100%.

Taxum 06pa3oM, MpUMEHEHNE KOMOMHUPOBAHHBIX TEPOUIIHIOB B CHCTEME
3aIIUThl KapTOdeJist MPOTUB ABYIOJIBHBIX M 3JIAKOBBIX COPHSKOB A deKTHB-
HO M DKOHOMHYECKH BBITOHO. [epbuning bangyp ®opre, KC B mocaakax
KapTodernsi B 3aBUCHMOCTH OT COpTa 00ecrieunBall COXpaHEHHE HOTONHH-
TEJIBHO TONYYCHHON yposkaliHOCTH KiTyOHE#H kaprodens Ha 32,9-87,2%;
Tasac, KC —na 57,3-58,8 %, Kamernor, CD — na 47,2-54,0 %.

Ha ocHOoBaHMH pe3ylbTaTOB IMPOBEACHHBIX HAYYHBIX HCCIICIOBAHUN
repoummael Tasac, KC, Kamenot, C3O u banayp ®opre, KC BxiroueHs! B
«l'ocynapCcTBEHHBIM peecTp CPENCTB 3AIIUTHl PACTCHHUH (MMECTHINI0B) U
yIoOpeHHid, pa3peuieHHbIX K MPUMEHEHUIO Ha TeppUTOpuH PecrnyOnnku
benapyco».

BeiBoabl. Takum 06pa3om, aHATU3 Pe3yNBTATOB UCIIBITAHUS COBPEMEH-
HBIX KOMOMHHPOBaHHBIX TepOMIINIOB MOYBEHHOTO JCHUCTBHS B MOCAIKAX
KapTodeJs mokaszan BO3MOXKHOCTh UX MPAKTHUECKOTO NMpUMEHeHus. BHe-
cenne repounmaon: TaBac, KC Ha ocHoBe nudmiodennkana, (62,5 r/in) n
Metpudysuna, (250 r/a), Kamenor, CD — C-metonaxmnopa, (312,5 r/n) u
TepOyTunasuua, (187,5 r/n), a takke baugyp ®opre, KC — dnydenarera,
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(150 r/n) u aknonundena, (450 r/n.) obecreunBao MoAaBICHUE TOMUHHUPY-
FOIUX BUJIOB JIBY/IOJIBHBIX M 37AKOBBIX COPHIKOB Ha 76,2-92,1 %. 3a cuer
HX HCIIOJIb30BAaHUSA B CHCTEME 3aIMUThI KapTO(esst OT BPEAHBIX 0OBEKTOB
BBIXOJl AOMOJHUTENILHO MOJYYCHHOU MPOAYKINHU KiIyOHEH yBeIuunBaics
Ha 32,9 % u Goee.
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G.M. Sereda
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

COMBINED SOIL HERBICIDES IN POTATO
PLANTINGS

Annotation. Soil herbicides based on two active ingredients provide with the high
biological efficiency against dominant weed species in potato plantings, including
difficult to eradicate weeds keeping a weighty output of additional tubers production.

Key words: potato, weeds, herbicides, preemergent application.
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JANHAMMUKA 3ACOPEHHOCTH ITIOCEBOB
KYKYPY3bl B BEJIAPYCH ITIEPE]] YEOPKOI

Peyensenm: kano. c.-x. nayx boikosckas A.B.

AnHotanms. B pesynsrare npoBeneHHbx B 2011-2017 1. MapmpyTHBIX obcie-
JIOBaHHMII TOJICH 3aHATHIX KyKypy30i, IT0CiIe TIPOBEICHHS 3aI[UTHBIX MEPOIIPHUSTHIA,
YCTaHOBIICHO, YTO B MOCEBAaX MPOM3PACTAECT 55 BHIOB COPHBIX PACTCHHMil, OTHO-
csmpmxess K 19 60TaHUYECKUM ceMelcTBaM. BBICOKasi YMCICHHOCTh OTMEYaeTCs y
BHUJIOB, OTHOCSIIHECS K CeMeHCTBaM MSITIUKOBbIE (Poacea) — 14,6 mut/m* u mapeBbie
(Chenopodiaceae) — 6,2 wrt/m?. Haubosnpliee komundectBo BumoB (12) oTHOCHTCS K
CEMEICTBY acTpOBEIC (Asteraceae).

KitoueBble clioBa: KyKypy3a, COPHbIC PaCTCHHUs, BCTPEYAEMOCTh, PacpocTpa-
HEHHOCTb, CEMEHCTBO.

Bgenenue. [IpuMenenne HOBBIX clIOCOOOB 00pPaOOTKH MOUBHI M TIOCEBA,
pacuMpeHye oA i OpOIIaeMbIX 3eMellb, HCIOIb30BaHIE HOBBIX, BBICO-
KO3 PEKTUBHBIX ynoOpeHHH, BHEPEHNE B POM3BOACTBO HOBBIX COPTOB U
THOpPHUI0B, OTBEYAIOINX COBPEMEHHBIM TPEOOBAHHSIM CEIbCKOXO35HCTBEH-
HOTO HPOM3BOJCTBA, K COXAJICHUIO, OYEHb YacTo He aaer 3¢¢exra u3-3a
3acopeHHocTH noJeil [1]. B Hacrosiiee BpemMsi COBpEMEHHON HAyKe U3BECT-
HO 11ouTH 30 ThIC. BUAOB COPHBIX pacTeHuil [ 12], u3 kotopsix BeieneHo 206
Kak HanOosiee omacHbIX. OHU SBISIOTCS MPUYNHON 3HAYNUTEIBHBIX MTOTEPh
ypoxasi. Pa3Mepsl 3THX 1OTEph 3aBUCAT OT KOHKYPEHTHBIX B3aHMOOTHOIIIE-
HUH KyJIBTYPHBIX M COPHBIX pacTeHHd. KOHKypeHIUs SIBISETCS CIIOKHBIM
SIBIGHUEM, OIIPEACISIEMBIM PA3JIMYHBIMA OHOJIOTHUECKHMH, BHEITHECPEIO-
BBIMU M TPHOIMKEHHBIMHE (pakTopaMu. K mocienHuM oTHOCHTCS TycToTa
CTOSIHUSI PACTEHHUH, COOTHOIIICHUE BUJIOB, MIPOCTPAHCTBEHHOE MX PACIIOJNIO-
J)KeHue u T.1. [9].

Jnst mpoBeieHus! yCIeHOi OOpbOBI ¢ COPHBIMM PACTEHHUSIMU HA IOCE-
BaX CEJILCKOXO3SIMCTBEHHBIX KYJIBTYp HEOOXOIMMO aHAIN3UPOBATh BUOBOH
COCTaB M YUUTHIBATH HOPOTH BPEOHOCHOCTH Hanbosee pacrpoCcTpaHEHHbBIX
copasikoB. Co BpeMEHEM Ha IOCEBAX CEIbCKOXO3INHCTBEHHBIX KYJIBTYp BO3-
MOXHO M3MEHEHHE BHJOBOTO COCTaBa COPHBIX PACTEHHH, KOTOPOE 3aBUCHUT
OT MHTEHCHBHOCTH TEXHOJIOTHH BBIPAIIMBAHUS U, B IEPBYIO OYepenb, OT
00paboTKH TTOUBKI (TITyOWHBI), YePEIOBAHUS CEIIbCKOXO3SIICTBEHHBIX KYIb-
Typ, BHECEHHUS YIOOpEHUH, MPUMEHEHUsI CPEICTB 3aIIUTHl pacTeHHU [9].
CBsI3aHO 3TO TaK € M C BHYTPEHHHUMH MEXaHM3MaMu (JIOporeHesa u ¢
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BO3ICHCTBHEM BHEIIHUX (DaKTOPOB, M3 KOTOPHIX IEPBBIM CIIEAYET Ha3BaTh
AQHTPOTIOTEHHOE BO3/eHCTBHE. 3aKOHOMEPHO, YTO C Pa3BUTHEM IMBHIIN3A-
MM aHTPOTIOTEHHOE BO3JEHCTBUE CTAHOBHUTCS 0OOJjee WHTCHCHBHBIM [5].
Kykypy3a B cuiry cBOMX OHOJIOTHYECKHX OCOOCHHOCTEH, MIMPOKOPSIIHOTO
criocoba rmocesa c1ab0 KOHKYPHPYET € COPHAKAMH, UTO SBISACTCS IPUINHOMN
3HAUUTENBHBIX TIOTEPh YPOrKask 3eJIEHOI Macchl U 3epHa KyIbTypbl. o (da3sl
BTOPOTO-TPETHEr0 HACTOAIINX JINCTHEB OHA MAJIOYyBCTBUTEIBHA K COPHBIM
pactenusiM. C 3Toi (hasbl M 10 TOSBICHUS BOCBMOTO-AECATOTO JIMCTA 3aC0-
PEHHOCTB ITIOCEBOB MOJKET OBITH MPHYUHON PE3KOTO CHMKEHUS ypoxas [6].
CopHbIe pacTeHHS IPU €CTECTBEHHOM 3aCOPEHUH CHIDKAIOT ypOyKai 3erre-
HOM Macchl KyKypy3bl Ha 85-90% [7].

Jis pa3paboTKy MPOTHO3a 3aCOPEHHOCTH Ha CIICAYIOIIN MOJICBOH Ce30H
HEOOXOIMMBI JaHHBIE, KOTOpPBIE 0a3MPYIOTCS Ha TOKa3aTeIsx 3aCOPEHHO-
CTH TIOCEBOB TOCJIe TIPUMEHEHHUsI TepOUIUI0B. DTO MO3BOJIUT MOA0OPATH
U nprodpecTH Ooiee 6e30MacHbIC ¥ BRICOKO3(D()EKTUBHBIC TepOUIIUABI IS
3alIUThI TIOCEBOB OT COPHBIX pacTeHUi. Takol ke TOUKU 3peHus IPUACPKHU-
BAIOTCS U poccuiickue y4uensie [10].

C menpro M3yYeHHsS BCTPEYAEMOCTH, BHIOBOTO COCTaBa M OICHKH CTe-
TIEHU PACIpPOCTPAHEHUS COPHBIX PACTEHHH B MMOCEBAX KyKYPY3bl €KEr0JHO
MIPOBOJSTCS MapIIPyTHBIE 0OCIENTOBaHUS XO3SAHCTB pecnmyOmuku. Ilo man-
HBIM 00CTICTOBAHUS JIENACTCS BBIBOJ O BCTPEUAECMOCTH, BHIOBOM COCTaBe
1 KOJIMYECTBE COPHBIX PACTCHUI B MOCEBAX KYKYPY3bl U MOAOUpAroTCs d¢-
(hexTHUBHBIE TePOUIIHIBI TSI 3AIIUTHI KYJIBTYPHI B TEKYIIIEM MTOJICBOM CE30HE.

Martepuajsl 1 METOAUKA NMPOBeAeHUs HccaeI0BaHUA. MapuipyTHbIe
o0cIIe0BaHM ITOCEBOB IMIPOBOANIIH B XO35AHCTBAX PECITYOIHKH 3a 2-3 HeIeTH
70 yOOpKH ypokasi COITIaCHO OOLIETIPHUHATHEIM MeToxukam [11, 4]. Mapmi-
PYT YCTaHaBIMBAJ M C TAKUM pPACUYETOM, YTOOBI MAaKCHMAaJbHO OXBaTHTh
TTOYBEHHBIE PA3HOCTH pecmyOnuku. McTopuio mosei, nx arpoTeXHUIeCKre
XapaKTePUCTUKH, IepeueHb MEPOIIPHUATHI IO YXOIy 3a TIOCEBAaMH YCTaHAaB-
JIMBAJIM IyTEM COOECEeIOBaHUS C arpoHOMaMU ((pepMepamu) XO3sHCTB.

BunoBoii cocTtaB COpHSIKOB, X YHUCICHHOCTh M BCTPEUAEMOCTh yCTa-
HABJIMBAIM HA KAKIOM IOJIC MyTEM HAJOXKEHHs YYCTHBIX pamok 0,25 m?
(0,5x0,5) B moceBax mmomaapio 10 50 ra — 10 mryk, 50 — 100 ra — 15 mrtyk
[8]. borannueckre Ha3BaHUS COPHSKOB, UX MPUHAIICHKHOCTh K CEMEHCTBAM
YCTaHABIMBAJIH IO OTIPeaenuTeNsM [2, 3].

Pe3yabTaThl Hccie10BaHUil U UX o0cy:xkaeHue. B pesymprare mccie-
JIOBaHUI yCTAHOBJICHO, YTO TIOCJIC IPOBEICHUS 3AIMUTHBIX MEPONPHUITHI
B II0CEBAX KyKypy3bl IIPOU3pACTAET 55 BUIOB COPHBIX PAaCTEHUM, OTHOCS-
mmxcs K 19 0oTaHMUecKnM ceMeiicTBaM, U3 KOTOPBIX BBICOKAS YHCIEHHOCTh
OTMEYaeTCs y ceMeHCTB MATinKoBbie (Poacea) — 14,6 mt/M® U MapeBbie
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(Chenopodiaceae) — 6,2 mt/m?. Haubonbiiee komudectBo BUaOB (12) oT-
HOCHUTCS K CEMEHCTBY acTpoBbIe (Asteraceae), 9 BHIOB - K CEMEHUCTBY
MATIHKOBEIE (Poacea), 5 — rpeuntunsie (Polygonaceae), 3 — TBO3IMYHBIC
(Caryophyllasceae) n 2 - momopoxkHukoBele (Plantaginaceae). Cemeii-
cTBa amapaHToBble (Amaranthaceae), neiMsankoBbie (Fumariaceae),
MapeBbie (Chenopodiaceae), mapeHoBwle (Rubiaceae), HOPHIHHKOBBIC
(Scrophulariaceae), macnenoBsie (Solanaceae), cuTHHKOBBIE (Juncaceae),
¢uankossie (Violaceae) mpencTaBieHbl OTHUM BHIOM.

W3 o0mieil YKMCIEHHOCTH COPHBIX pacTeHuit 29,6 1mt/m> coCTaBis-
FOT MaJIOJICTHHE COpPHBIC PACTEHHs W3 KOTOPBIX 24,3 mmT/™M’> — SIPOBBHIC,
3,9 mT/M? — 03UMBIC U 3UMYIOIIHE, 1,4 IT/M? — IBYJICTHUKH. 3aCOPCHHOCTh
MHOTOJICTHIMH COPHSIKaMH, B CpeiHEM, cocTaBisieT 10,5 1mrt/m?, HO OHH SIB-
JSTFOTCST HanboJee BPEIOHOCHBIMH. M3 MHOTOIETHHX 6,6 IITT/M? OTHOCHTCS K
KOPHEBHIITHBIM COPHBIM PaCTEHUSM, UTO OOBSCHICTCS BBICOKOH 3aIIBIPEEHO-
CTBIO MTOCEBOB (Tadnmma 1).

Tabauna 1 — 3acopeHHOCTH OCEBOB KYKYPY3bl 110 0H0JIOrHYeCKUM IPyIIaM nocjie
NpoBeeH sl 3AIUTHBIX MepONpPUATHIi (MapmpyTHbIe o0caenoBanus, 2011-2017 rr.)

YncieHHOCTH COPHSIKOB IO o1aM HccaeJ0BaHMI, Cpen-
Buosnornyeckue rpymn- /v’ Hee Mo

bt COPHBIX PACTENIE | 5011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | "O%%
Bcero manoseTHux 379 | 29,7 | 28,3 | 25,5 | 30,0 | 30,0 | 25,5 29,6
B T.4. IPOBBIX 31,4 | 23,7 | 243 | 204 | 26,2 | 23,9 | 20,2 243
03MMBIX U 3UMYIOIIUX 5,5 4,5 2.4 4,0 23 4.5 4,0 3,9
JIBYJIETHUX 1,0 1,4 1,6 1,1 1,5 1,6 1,3 1,4

Bcero mHorosieTHux 17,6 | 16,3 5,9 9,3 6,5 7,2 11,0 10,5
B T.4. KOPHEBHUIIHBIX 13,0 | 10,3 3,9 5,3 2,6 3,9 8,2 6,6

KOPHEOTIIPBICKOBBIX 1,2 2,3 0,9 1,8 1,7 1,0 2,2 1,6
KOPHECTEPKHEBBIX 0,4 1,0 0,1 0,1 0,1 0,3 0,1 0,3
KHUCTEKOPHEBBIX 3,0 2,6 1,0 2,1 2,1 2,0 0,5 1,9
lf:aﬁilidll?,eMHbIMI/I noGe- 0 0.1 0 0 0 0 0 0

Bcero 55,5 | 46,1 | 342 | 34,8 | 36,5 | 37,2 | 36,5 40,1

[Tpn oOcnenoBaHNM MOCEBOB KYKYpY3bl Ha 3aCOPEHHOCTH HAOIIOAIach
BBICOKasl BCTPEUAeMOCTh Ipoca KypuHoro (62,8-80,0 %), mapu 6emnoit (51,2-
78,7 %), ropua BeroHKOBOTO (48,6-58,7 %), meipest mon3ydero (27,9-53,5 %),
IpeMbl Oenoit (22,9-46,5%). B mocienHue nBa roga yBeNIWYHIAch BCTPE-
qaeMocTh ¢uanku moneBoit (52,4-64,6%) W TadMHCOTM MEJKOLBETHON
(14,3-24,6 %) (Tabnuna 2).
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Tabauua 2 — BerpeyaeMocTh COPHBIX pacTeHHIl B oceBaxX KyKypy3bl nocjie
NPOBe/IeHHs1 3AIMTHBIX MEPONPHSITHII (MapIpyTHbIe o0ciaeqoBanus, 2011-2017 rr.)

BeTrpeyaeMocTh COpPHBIX pacTeHHii o rogam, %

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Bua copHoro pacrenusi

IIpoco kypuHoe
(Echinochloa crus galli (L.) Beauv) 80,0 | 62,8 | 68,0 | 67.5 | 73.8 | 635 | 66
](\g";lpe‘;lf;g;;‘um album (L)) 74,3 | 51,2 | 58,0 | 550 | 78,7 | 58,7 | 60,0

Topen BbIOHKOBBII 48,6

(Polygonum convolvulus L) 5.8 | 56,0 | 52,5 | 573 | 58,7 | 554

IIsrpeit monsyunit 48.6

(Elytrigia repens (L.) Nevski) 53,51 30,0 | 30,0 | 27,9 | 39,7 | 41,5

Jlpema Genast

(Melandrium album (Mill) Garcke) | 229 | 46:5 | 46,0 | 45,0 ] 44.3 | 34,9 | 44,6
TpexpebGepHuK Henaxyuui
(Tripleurospermum inodorum (L.) 143 | 23,3 | 10,0 | 20,0 | 16,4 | 20,6 6,2
sch.bip.)

Bonsk moneBoit
(Cirsium arvense (L) Scop.)

143 [ 186 | 6,0 | 17,5 | 9,8 | 12,7 | 23,1

Taymmcora mekonBeTHAS 114 | 186 | 6,0 | 27,5 | 9.8 | 143 | 246
(Galinsoga parviflora)
Iactymbs cymxa 86 | 140 | 6,0 | 25 | 32 | 32 | 46

(Capsella bursa-pastoris)

Duanka nonesast

(Viola arvonsis (Murr.) 314 | 442 | 340 | 550 | 344 | 524 | 646

B noceBax KyKypy3bl [TOCIIe IPOBEICHHS 3aIIUTHBIX MEPOIPUSATHIA TOMU-
HHUPOBAJIH OIHOJIETHHE COPHSKH: MPOCO KypuHoe (7,6 mt/M?), Mapb Oernast
(6,2 urt/m?), puanka monesasi (3,0 wt/m?), Bujbl ropua (3,5 mt/m?); MHOTOJIET-
HUe: mbeIpeit nonsyunii (4,9 crebdneit/m?) u Buns! ocota (0,9 mr/m?). B cpennem
o peciyOarKe 3aCOpeHHOCTD noseit coctaBuia 40,1 /Mm% TIpoBeeHHbIe
B 2017 1. oOciiemoBaHms TONEH MMOKa3au, 4To 1Mo cpaBHeHUIo ¢ 2011 1. 3a-
COPEHHOCTb MOCEBOB CHU3MIIACH B 1,5 pa3a u cocraBuia 36,5 mit/m?, TakKe
OTMEUCHO W YMCHBIIICHUE KOJHMYSCTBA MHOTOJICTHETO BHUJIA - ITBIPES MON3Y-
yero. OCHOBHOW PUYHUHOW CHUYKCHUS 3aCOPEHHOCTH BUAaMU MHOTOJICTHIX
COPHBIX PACTCHHU SIBISICTCS YBEIMYCHHE OOBEMOB MPUMCHEHUS TIH(O-
carcolepKamux repONIuI0B. YMEHBIIICHHE KOJIMYeCTBA PACTCHUH IMpoca
KYPHHOTO W HEKOTOPHIX JBYHOJIBEHBIX COPHIKOB MPOU3OILIO B PE3yIbTaTe
BHECEHUS CYNb(OHMIMOUCBHHHBIX reponmuaoB (tabmuma 3). [Tondop rep-
OWIIUIOB, pEIICHHE O HEOOXOMMMOCTH M CPOKaX MpPOBEICHHsS 00paboToK
MPUHAMACTCS HA OCHOBE aHajH3a BUIOBOTO COCTaBa COPHBIX PACTCHHIA,
pa3paboTaHHBIX OHOJIOTHYCCKUX W SKOHOMHYCCKUX TIOPOTOB, KPUTUICCKO-
TO Meproa BPEIOHOCHOCTH COPHSKOB, YTO ITO3BOJISICT HAYYHO 00OCHOBATH
MIPUMEHEHHE TePOUIIHIOB B TOCEBAaX KYKYPY3HIL.
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Tabanuna 3 — 3acopeHHOCTH NOCEBOB KYKYPY3bl OCHOBHBIMH BHAAMH COPHSKOB
nocJjie NpoBeJeH sl 3aLIHTHBIX MepONpUATHil (MapmIpyTHbIe 00cienoBanusi, PYII
«MHCTUTYT 321U THI pacTenuii», 2011-2017 rr.)

Copnbie pacrenus KosinuecTBO COPHSIKOB, 1IT/M? Cpen-
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 Hee
[TbIpeit nonsyunit 10,9 8,5 1,9 32 1,1 2,6 6,1 49
IIpoco kypunoe 12,3 6,5 8,4 49 7,9 6,1 7,1 7,6
Bcex omHOI0IBHBIX 26,3 15,7 12,5 11,7 11,9 9,3 13,6 14,4
Mapsb Genast 6,2 8,6 53 4,5 7,3 8,2 3,1 6,2
TpexpeGepnu nera- 03 | 05 | 01 | 03 | 03 | 07 | 01 | 03
Xy4Hit ’ ’ ’ ’ ’ ’ ’ ’
Buasi ropua. 4.7 3,7 3,7 33 3,3 2,9 3,2 3,5
®Duaka noseast 4.8 3,0 1,6 2,9 1,9 3,5 3,6 3,0
Bwubr ocota 0,4 1,6 0,6 1,1 0,8 0,6 1,5 0,9
Bceex nBynonbHBIX 28,2 29,9 20,9 229 23,7 27,6 22,2 25,1
CriopoBblie 1,0 0,5 0,8 0,2 0,9 0,3 0,7 0,6
Bceex copnbIx pactenuii | 55,5 46,1 34,2 34,8 36,5 37,2 36,5 40,1

BoiBonbl. [To pe3ysibpraraM McCIeI0BaHH YCTAaHOBJICHO, YTO B MTOCEBAX
KyKypy3bl [OCJIE MPOBENCHUS XMMHUYECKOM IMPONOJIKM Ipou3pacraer 55
BUJIOB COPHBIX PACTECHHU, U3 KOTOPBIX BBICOKAs YHCICHHOCTH OTMEUCHA Y
BHUJIOB, OTHOCSIIMXCS K ceMeicTBaM MATInKoBbie (14,6 mt/M?) 1 MapeBbie
(6,2 T/™?).

JIBy10JIbHbBIE COPHBIE pACTEHHS M3 OOIIEr0 YMC/Ia COCTABISIOT 25,1 mrt/m?,
OnHOMOBHBIE — 14,4 /M2, ciopoBbie — 0,6 1mT/M?.

Haubosnbiee koiauuecTBo BUA0B (12) MPUHAICKHUT CEMEHCTBY acTpo-
BbIe (Asteraceae).

3acOpEeHHOCTh TIOCEBOB KyKypPy3bl B PECITyOJIMKE COCTABISIET B CPETHEM
40,1 wt/mM2, B TOM YHCIIE MBIpest mo3ydero — 4,9 crebiieii/m?, mpoca KyprHO-
ro — 7,6 pactenuii/m?, Mmapu 6enoii — 6,2 mr/m>.

B 3HAYMTENIbHOM KOJIMYECTBE Ha OOCIIEIOBAHHBIX IMOJISIX BCTPEUAOTCSI
npoco kypunoe (62,8-80,0%), maps Oenas (51,2-78,7 %), ropell BbIOHKO-
BbIH (48,6-58,7%) n mbipel momyuuit (27,9-53,5%). Cnemyer OTMETHTb,
410 OOpHOa C COPHBIMU pacTeHUsMHU 3(H(HEKTHBHA U PE3yJIbTaThl €¢ CTa-
OMIIbHBI B TOM CJIydae, €ClId OHa 0a3upyeTcs Ha 3HAHHH BHUIOBOIO COCTaBa B
Ka)/IOM KOHKPETHOM PETHOHE (X03sicTBE).
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A.V. Stashkevich, S.A. Kolesnik, S.V. Soroka, N.S. Stashkevich
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

DYNAMICS OF CORN CROPS WEED INFESTATION
IN BELARUS BEFORE HARVEST

Annotation. As a result of done in 2011-2017 itinerary inspections of corn fields
after carrying out the protective measures it is determined that in the crops grow 55
weed plant species belonging to 19 botanical families. High number is determined in
species belonging to Poacea families — 14,6 pcs/m? and Chenopodiaceae — 6,2 pes/
m?. The highest number of species belong to Asteraceae family.

Key words: corn, weed plants, occurrence, incidence, family.
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E.A. Axumosuu
PVII « Uncmumym 3awumsl pacmenuity, ae. Ilpuryku, Munckuii p-u

BUJIOBOE PA3HOOBPA3UE COPHOM
PACTUTEJBHOCTH B IIOCEBAX
JEKAPCTBEHHBIX PACTEHUM

Peyensenm: xano. ouon. nayx Ineckayesuu P.U.

AnHoTtanus. [IpencrasneHo BHAOBOe pasHOOOpa3sHe COPHBIX PACTCHHH B IO-
CeBax JICKapCTBEHHBIX KyJIbTyp. [laHa OIEHKAa 3aCOPEHHOCTH B 3aBUCHMOCTH OT
KyJBTYpPbI, TEXHOJIOTUH €€ BO3/CIIBIBAHNS, ONMCAHBI JOMUHHPYIOIINE COPHSIKH JUIS
JIEKapCTBEHHBIX pacTeHUH. BhICOKast MCXOHAS 3aCOPEHHOCTH JICKAPCTBEHHBIX pac-
TeHHII 00OCHOBBIBACT HEOOXOANMOCTH Pa3pabOTKH MEpPOIPUSTHH, HAIPaBICHHBIX
Ha CHI)KCHHE X YHCIEHHOCTH U BPEIOHOCHOCTH.

KoroueBsble ci10Ba: 3aCOPEHHOCTh, BUIOBOH COCTaB, JICKAPCTBEHHBIE PACTEHHUS,
BaJICpHaHa JeKapCTBCHHAs, ITyCTHIPHUK ISTUIIONACTHBIN, SXHHALSS ITyPITypHAst, Po-
MalllKa anTedHas1, KaJIeH IylIa JIeKapCTBeHHAs, PACTOPOIIIIIA IIATHACTASL.

Brenenne. [To pecyOiinke moceBbI KaJICHIYIIbI JICKaPCTBCHHOM, Bajiepya-
HBbI JIEKAPCTBEHHOMW, PaCTOPOIILIN [IATHUCTOM, IIyCTBIPHUKA NATHIIONACTHOIO
3aHUMAIoT 110 25-30 ra, pomamku antedHor — 300-350 ra, sXxuHAIeH My pITyp-
HOM — 10-15 ra u MHOTOKOJIOCHMKA MOPLIMHUCTOrO — 1-2 ra.

Bricokuit Bpen miaHTanusM HaHOCAT copHble pacteHus. Ha monsx be-
napycu Berpedaercs: 6onee 300 BUIOB COPHSIKOB, U3 KOTOpbIX 30-40 BUI0B
SIBIISTIOTCSI HANOOJIee PacIpOCTPaHEHHBIMH U 37I0CTHBIMU [7]. Haumenbmei
BHJIOBOH HACKHIIICHHOCTHIO OTIIMYAIOTCS MTOCEBHI HA CYXHX JEPHOBO-TIOA30-
JIUCTBIX U ICPHOBO-KaPOOHATHBIX IMOYBAX JIETKOTO MEXaHHUECKOTO COCTaBa.
C yBeHI/I‘-ICHI/IeM BJIQAXKHOCTU ITOYBBI YMCJIO BUIOB COprIKOB Ha CIUHUIIC
TUTOIIAN yBeTHInBaeTcs [8].

Lenp wcciaenoBaHW — BBIIBICHHE BHIOBOTO COCTaBa COPHSKOB U
YCTAHOBJICHHE WX PACIPOCTPAHCHHS KaK OCHOBA JUIsl BBIOOpA CHCTEMBI
MEPOIPUATHI [10 YHUUTOKEHHUIO COPHOM PACTUTEIBHOCTH B [10CEBAX JIEKap-
CTBEHHBIX PaCTEHUH.

VYejoBust 1 MeTOAUKA NpOBeJdeHUs] UccjeaoBaHuil. i yTOUHEHUS
BUIOBOTO cocrtaBa copHoil quiopsl B TeueHue 2008-2014 rr. npoBoguiIKch
00cIIeI0BaHMsI IOCEBOB JIEKAPCTBEHHBIX KYJIBTYP MO OOLIEPUHSITHIM METO-
nukam [3, 4, 5]. Y4eTbl COpHAKOB BBIITOTHSIIN IO BHECEHUS TePOUIINIOB WITH
MIPUMEHCHHS MEXaHUYECKIX WA arpOTEXHIICCKUX Mep OOPBOBI C COpPHSKA-
Mu. JIJ1s1 yCTaHOBJIEHUS] BUIOBOIO COCTaBa COPHSIKOB U X YHCICHHOCTH Ha
Ka)KJIOM I10JI€ 0 JMAroHaln Hak/IaasiBaiu yueTHble pamku (0,25 m?) [4].
Boranndeckune Ha3BaHHUSA COPHSKOB, MX IMPHHAMICKHOCTH K ceMeiicTBaM
onpeaessy no onpeaenutensm [1, 2, 6, 9].
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Pe3yabTaThl ucciaenoBanuii. Bumosoe pasnooOpasue copHOTo coodime-
CTBa B ITOCEBAX JICKAPCTBEHHBIX PACTEHHIA OBLIO TPEICTaBICHO 65 BUIaMHu,
MIPUYEM BHJIOBOH COCTAB COPHBIX PACTEHUH OTIMYAJICS B 3aBUCHMOCTH OT
JIEKAPCTBEHHOMU KYJIbTYPBI.

B 1noceBax pacTopoIIiiy ISTHECTOW JOMHHMPOBain (IT/M?): Tpexpebep-
Huk Henmaxyunit (30,1), mpoco xypunoe (27,0), Maps 6enas (23,0), macTymibs
cymka (14,1), roper; mepoxosarsiii (8,9), 38e3uarka cpensis (7,0) u np. cop-
Hble BUbI (Tabnuua 1). J[BynoibHble O31HESIpOBbIC BUbI 3aHMMaiH 28,3 %,
a¢eMepbl 1 paHHHUE APOBBIE - 25,8 %, OMHOIOIBHBIC TTO3THIE APOBBIE - 17,6 %,
JBYZIOJIBHBIE 3UMylome n o3umbie - 12,9%. Ilo cpaBHeHWIO ¢ Opyrumu
KyJIBTYpaMH HECKOJIBKO HM)KE JIOJIS OJJHOAOIBHBIX MHOTOJISTHHX, HO BBIIIEC —
JIBYIOJIHBIX MHOTOJICTHUX KOPHCBHIIHBIX BUIOB (4,5 %) (Tabmuma 2).

B moceBax KaleHIy bl JICKAPCTBEHHON TOMUHUPOBAIHU (IIIT/M?): Tpexpe-
Ooepauk Hemaxyuuit (32,1), mapp Oemas (22,1), mpoco xypuuoe (15,1),
ranuHcora MenkongetHast (15,0), macrymms cymxa (11,4), 3Be3muarka
cpennsis (13,7), nogmapennuk nenkuii (10,6). Huxke Obuta 3acOpEHHOCTH
(buankoit moseBoi (8,5), ropreM mepoxoBaThiM U BEIOHKOBBIM (110 7,3), TIbI-
peem mon3y4ynM (6,8), MATIUKOM OTHONETHHM (6,6). OTMedaeTcss BBICOKAS
YHCIIEHHOCTh MAJIOJIETHHUX ABYIOJBHBIX COpHSIKOB (81,1 %), mpruem nomu-
HUPYIOT paHHe- U 1o31HespoBbie rpymisl (35,6 u 31,6 %). [IpubauzurensHo
OJIMHAKOBO KOJIMYECTBO 3UMYIOIINX M O3UMBIX JBYAOIBHBIX BUIOB (12,9 %)
¥ OTHOJICTHUX OAHOMOIBHBIX COPHSKOB (12,2 %). Ilo cpaBHEHHUIO ¢ APYTHUMU
KyJIBTYpaMH HUKE JIOJISI MHOTOJISTHUX OJHOJOJNBHBIX (3,8) M MHOTOJIETHUX
JIBYJIOJBHBIX COPHAKOB (2,9 %).

Bricokas 3acopeHHOCTh ObLTa OTMEUEHa TakKe B IIOCEBaX POMAIIKH all-
tegnoit — 191,6 mr/M?. JlomuHupoBanu (It/m?): mactyibss cymka (36,9),
¢uanka monesast (32,3), auctHuk 1MKyTHBIH (12,7), mapp Genmas (11,3),
maTiauk opHoneTHui (11,0). Ilpomspacranu Takxke repaHb paccedeHHas
(9,6), meipeit momyunii (7,9), 3Be3quarka cpemssas (7,7), mpoco KypHHOE
(7,1), spyTka monesas (6,0), MEIKOIETIECTHUK KaHAICKui (5,8), Toperr 1re-
poxosarsii (5,1). B moceBax pomamiku anTeyHoOl NMpH MO3AHENETHEM HIIH
MOJ3UMHEM Cpokax ceBa 49,8 % mpencTaBieHo JABYJOJIbHBIMUA O3UMBIMU U
3UMyIOmUMH Buaamu, 18,3 % - aemepamu u panauMu spoBbiMH, 11,3 %
— TO3THUMH SIPOBBIMH COPHAKaMU. J10Is OMHOMOTBHBIX OAHOJIICTHUX U MHO-
TOJICTHHX COPHSKOB MeHee 3HauuTenbHa (9,5 % u 8,6 %, COOTBETCTBEHHO).

MakcumasbHasi 3aCOPEHHOCTh Oblila Y BaJIepUaHbl JISKAPCTBEHHOU B TOJ
mocesa (340,8 mrr/m?). TIpeobmaganu (mrr/m?): mpoco Kypuroe (80,3), Topu-
na nonesas (76,0), macTymss cymKa (44,5), rannHcora MeTKoIBeTHas (27,6),
3Be3quarka cpeauss (24,7), maps Oenast (20,5), TpexpeOepHHUK Hemaxydui
(12,2), ropernt BeroHKOBBIH (11,1). B ienom noMuHupOBanu MalojleTHHE BY-
JoibHbIe COpHAKH (69,9 %), Takue kak apemeps! 1 pannue sspossie (40,1 %),
3uMytomue u o3umble (15,6) n mozaame sipossie (14,2 %). 113 0omHOIOIBHBIX
rpeo0aiaiy no3gHue siposbie BUIHI (23,6 %) (Tadbmauua 3).
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Tabauna 1 — BugoBoii cocTaB M YMCI€HHOCTH JOMHHUPYIOLIHX BH/I0OB COPHSIKOB B
TMoceBax JIeKAPCTBEeHHBIX PAcTeHUH (MapIIpyTHOe 00c/Iel0BaHHe, CPeTHHEe JaHHbIe

2008-2015 rr.)

YucIeHHOCTh COPHBIX pacTeHuil, /Mm%, crefiei/m?

1 = 1 = = g
= < S~ 4 ] '
= |2 |Z%|5 | E |8 |g5|S |58
= = == % N 2 o| g 2B
AEEHEHRE PR EERE
Bubl copHSKOB sx| 2E|Ea : S| E |28| <& B38| =¢
ES|E5 2D SE| 2 |EQ| 22| Ze| X
ES| =T §>E 22 < 28| =8| EE| = ®
S S 2| 58 = el ES |l m x| E R
=9 = | &z =5 =l A aZ|l ol acs
19 = 2 =] @ = = O | =] o=
= = =9 B s 2, =2 = ==
S5 282 | 2% |dE|E |dE
2 | |E & ©| B &
= 3]
Tpexpebepruk ernaxyuii 30,1 33 | 45 [32,1] 0.8 | 197322234122
(Tripleurospermum inodorum L.)
Mapsb Genast
(Chenopodium album L.) 23,00 3,0 | 12,8 22,1 [ 11,3 [ 63,5 25,4 33,3 |20,5
IIpoco kypunoe
(Echinochloa crus-galli L.) 27,01293 | 11,8 [ 151 7,1 | 6,2 | 22,1 | 48,7 | 80,3
ITacTymbs cymxa
(Capsella borsaepastoris L) 14,1 0 [11,0]11,4[369] 69 | 49 | 150|445
T'amancora menkonseTHAA 23| 0 [141[150] 3,6 | 47 37,0167 |27.6
(Galinsoga parviflora Cav.)
®Duanka monesast
(Viola arvensis Murr.) 33 0 93 |1 85 (32356 |69 |10,1]| 74
3Be3auarka CpeHss
(Stellaria media (L.) Vill.) 7,0 | 0,3 | 11,0 | 13,7 7,7 | 16,0 | 6,1 | 21,2 | 24,7
Hurpeit noxsy it 3.9 [400] 64 | 68|79 |47 |126] 68 | 9.8
(Elytrigia repens L.)
Toper mepoxoBarslit
(Polygonum scabrum Moench.) 8,9 0 05 173|511 72]56 11145
Mirtnux oxoneTHAH 471 0 [113] 66 [11,0]35] 0 | 0205
(Poa annua L.)
SIpyTka nonesas
(Thiaspi arvense L.) 00| 1,346 1|25]60 1|12 (102] 0,2 | 0,3
Toper1 BbIOHKOBBII
(Polygomm convolvulus L) 2211300573 ]23|215]43 |140]11,1
HMoamaperiitc ueniii 26| 0 |20 ]106] 01 43| 1816705
(Galium aparine L.)
Topiua nonesas 30 0 |01 | 14[19]|31]86] 16760
(Spergula arvensis L.)
AMCTHUK UKy THBI
(Erodium cicutarium L.) 081031 211]031/[127]021]04]0,5] 10
CyuieHuna TornsHas
(Gnaphalium uliginosum L.) 0.3 0 0 0 0 0 132102 )29
Msita noneBast
(Menta arvensis L) 0,31 03 0 1,3 | 0,7 0 7,1 | 0,4 0
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Ipooonacenue mabruysr 1

YucIeHHOCTh COPHBIX PACTeHHId, IT/M2, cTedaeii/m?

Bujbl copHSIKOB

crasi
(2-4 r.)
nocesa

NyCTHIPHUK MSITHJIO-
CTBEHHAast

nacTHsli (2-4 r.m.)
KaJeH/yJ1a JeKap-
poManika ante4Hast
MYCTHIPHUK B IO
BaJlepHaHa Jiekap-
cTBeHHas (paccaja)
rojl nmocesa

pacTopomnma nsATHH-
IXHMHAIesT MyPIypHAst

IXHHAIes] MypHypHasi B
BaJIepHaHa JIeKap-
CTBEHHasi B I'0J] IOCEBA

BepOHI/IKa moJieBas

(Veronica arvensis L.) L4110 106 0 42| 0.1

k=)
~
o
)

0

MenkonenecTHUK KaHaICKHi
(Erigeron canadensis L.)

Topen nTuunit

(Polygonum aviculare L.) 0.3 0 0 1061481661 01 0 L0

Slckornka mosieBast

(Cerastium arvense L.) 47 0 0 0.5 | 04 0 0 13010

TTukynbHUK OOBIKHOBEHHBIN

(Galeopsis tetrahit L.) 0,71 03 0 20 1021 34124125100

Ocor 1noseBoit

(Sonchus arvensis L.) 30 (11,045 | 1,1 |03 (33]07]09 /|11

Hes3alyka roneBast

(Myosotis arvensis L.) 25| 131231 16109 0 0 0 0

TTomopoxHKUK OOITBIION

(Plantago major L.) 09173103(021]03(0,1]32]|02]21

Penpka qukas
(Raphanus raphanistrum L.)

Bynpa mumromeBuanas
(Glechoma hederacea L.)

Bacwitek cununii

(Centaurea cyanus L.) 0.4 0 0 04|23 0 0 0 0

Panc (maganuma)

(Brassica napus L.) 0.0 0 |01 ]06]16) 0 0 0 L1

Toporiex MbIIHHBIN

(Vicia cracca L.) 03107(01105]03]}0,1] 11|01 0

Jpema Genas
(Melandrium album Mill.)

Krnesep namennsii

(Trifolium arvense L.) 00| 0 [51,0] 0,1 | 1,5 0 102 0 |07

Yucrer| 6OJIOTHBIH

(Stachys palustris L.) 0.7 0 0 0.6 0 0 0.1 |21 0

XBo1 noneBoi
(Equisetum arvense L.)

53



Oxonuanue mabnuywt 1

Yuc/IeHHOCTh COPHBIX PACTEHHH, IT/M2, cTedieii/m?

. = . A g
= < S~ 4 § = -] L 5
SRR R
g g~ =R I S | = g S| =8 g ;
Bujanl cOpHAKOB x| S5 Ea SE| E |28 8| &8 e
Ss|E-|gD|SE| < g g 58| g~=
ES5| =T | EE| 28| ¢ |&8|sg8|EE| 78
S Sa| 22| ZE =z EE| 2SS mx| B
=9 =—=| &= =5 =l =2 aE|l do| as
=) = 2| @ = 5 QX | g~ o=
5 = =9 = = 2, 52| & =z
2| [2E|2 | E|E |EE|f |2E
I % = = °| B =
- 13}
MpHUIA 3aIIPOKUHYTas
Iupuua sanpoxiiy 0|67 0 07| 0 02]|03] 0|24
(Amaranthus retroflexus L.)
Boasix monesoit
A 0 ,3103(04 1021|1010, 0 0,2
(Cirsium arverse L.)
[poune 3,1 (16,6 11,6 2,0 [198] 1,8 | 0,9 | 1,1 | 3,0
BCEI'O 153,0 | 171,3 | 176,8 | 177,9 | 191,6 | 201,1 | 212,2 | 240,6 | 340,8

Tabauna 2 - Buosnornyeckoe pasHoodpasue COPHOI PACTUTEILHOCTH B IOCEBAX
JIeKapCTBEHHBIX pacTeHuii (MapIIpyTHOe 00cJieoBanue, cpeanue Aanabie 2008-201S rr)

YHcIeHHOCTh COPHBIX PacTeHH
BHOTPYIIbI COPHSIKOB poManika anrteu- | KaJeHAyJa je- pacTopomia
Hast KapCcTBeHHast NATHUCTAS
mr/m? % wr/m? % mr/m? %
Bcero copHsIKOB, B T.U. 191,6 100,0 177,9 100,0 153,0 100,0
JIBynonbHbIE BCETO 155,7 81,3 149.4 84,0 117,4 76,7
MaJIOJICTHHE 153,2 80,0 1443 81,1 106,5 69,6
3UMYIOIINE W 03UMBbIE 95,4 49,8 23,0 12,9 19,8 12,9
s(deMepbl 1 paHHUE SPOBbIC 35,0 18,3 63,3 35,6 394 25,8
TIO3/IHUE SIPOBbIE 21,6 11,3 56,3 31,6 433 28,3
JIBYJIETHUE 1,2 0,6 1,7 1,0 4,0 2,6
MHOT'OJIETHHE 2,5 1,3 5,1 2,9 10,9 7,1
KHCTEe- U MOYKOBAaTOKOPHEBBIE 0,7 0,4 0,2 0,1 0,9 0,6
KOPHEBUIIHbIE 1,3 0,7 32 1,8 6,9 4.5
KOPHEOTIPHICKOBBIE 0,4 0,2 1,5 0,8 3,0 2,0
KOpHECTEP)KHEBbBIE 0,1 0,1 0,1 0,1 0,1 0,1
C HAJ3eMHBIMH [TOOEraMu 0 0 0,1 0,1 0 0
OHOI0IbHBIC BCETO 34,6 18,1 28,5 16,0 35,6 23,3
OJTHOJIETHHE 18,2 9,5 21,7 12,2 31,7 20,7
paHHUE SIPOBbIC 11,0 5,7 6,6 3,7 4,7 3,1
TIO3/IHUE SIPOBbIC 7,2 3,8 15,1 8,5 27,0 17,6
MHOT'OJICTHUE 16,4 8,6 6,8 3,8 3,9 2,5
CrniopoBblie 1,3 0,7 0 0 0 0
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BbIcokast 4MCIIEHHOCTh COPHSKOB OTMEYaach Ha TOBAPHBIX MIAHTALUIX
BaJIEpUaHBbI JIEKAPCTBEHHOM, BO3/IEIBIBAEMOM 110 paccagHOl TEXHOJIOTUU B
rpebusx (212,2 mrr/m?). JloMuHMpOBaH (IIT/M?): TATMHCOTA MEJTKOTIBETHAST
(37,0), Tpexpebepuuk Henaxyuuii (32,2), maps Oenas (25,4), mpoco KypuHoe
(22,1), cymennna tonsiaas (13,2), neipeid nonzyunii (12,6), sipyTka mosieBas
(10,2), Topuna nonesast (8,6), msta nonesast (7,1), ¢puanka monesas (6,9),
3Be3muarka cpeanss (6,1), roper mepoxoBatsii (5,6), macTymbs cymka (4,9).
BunoBoii cocTaB COPHBIX pacTEHHUH MPEICTaBICH TIIABHBIM 00pa30M a30TIIo-
3UTHBHBIMH BUJIAMH, XapaKTePHBIMHA IS TIOJIEH TPOTANIHBIX KYyJIBTYp, O
KOTOpPbIE BHOCUTCS 3HAUUTEJIFHOE KOJIMYECTBO OPraHWYeCKuX ymROOpeHHH.
JlomunupoBanu aBynosbHbIe BUIBL (83,6 %), mpudeM oTMedanoch 3Hauu-
TEeJIbHOE KOJIMYECTBO MO3IHESIPOBBIX BUIOB (35,6 %), a Takxke ahemepoB u
PaHHESPOBBIX COPHSKOB (29,3 %). 3uMyroIne U 03MMbIe BHIBI COCTABIISIIH
10,8 %. W3 AByHONBHBIX MHOTOJIETHUX, KOTOpBEIE cocTaBsmn 7,8 % OT 00-
11ei 3aCOPEeHHOCTH ITpeo0iIaiay KOpHEBUIIHBIE COpHBIe pacTeHus (4,1 %).
OHOOJIbHBIE pAaCTEHHMS OBLIN IVIABHBIM 00Pa30M IPEACTaBIICHBI TI0O3HUMHU
sspoBbIMH Bugamu (10,4 %), rmiaBHBIM 00pa3oM MPOCOM KYyPHHBIM H TIBIpEeM
nomyuuM (5,9 %).

Ha mmanTanmsx sxmHamen MyprnypHOH (B TOJ moceBa) mpeobianano
(mrr/m?): mipoco KypuHoe (48,7), Maps Gemast (33,3), TpexpebepHUK Hema-
xyunit (23,4), 3Be3muatka cpenHss (21,2), moagmapeHHuK nenkuit (16,7),
ranuHcora MenkonserHas (16,7), mactymbs cymka (15,0), sickonka mosesast
(13,0). lomuHHpOBa K MaJIOJCTHUE ABYIOIbHBIC COpPHSIKH (69,9 %), Takue
Kak a¢emepsl U pannHue siposeie (37,3 %), 3uMyronme u ozumblie (10,8) n
mo3nHue Aposbie BUABI (21,7 %). VI3 ogHOMOMBHBIX Mpeolnaganu mo3aHne
sipoBbie BUHI (20,2 %).

Ha mnanTammsx sxwHaIen myprypHOH (2-4 Tom mois30BaHUS (B Jallb-
HEWIeM L.IL.) ¢ obuieil 3acopeHHOCTRIO B 171,3 1T/M? BCTpeYanuch: meIpei
non3yunii (40,0), MEITKOJICTIECTHUK KaHaICKuit (44,7), mpoco kypuHoe (29,3),
ocot moseBoit (11,0), mogopokHUK 60bIIoH (7,3), HMPHIIA 3aIPOKUHYTAs
(6,7). U3 nymompHBIX cOpHSKOB (58,7 %) mpeobnamany MO3IHKE SPOBBIE
Bugsl (31,9 %) u mHOTONCTHHUE COpHAKU (21,4 %). JIOMUHHPYIOT OTHOIONb-
uble BUIbI 40,6 %: mHOTrONETHHE - 23,4 % M no3aHue sipoBbie — 17,1 %.

B noceBax mycThIpHHMKA B MEPBBIN IOl BEr€Talluy IUNIOTHOCTH COPHSIKOB
cocrarisuia 201,1 nrr/m?, Jlomunrupoaiu (1t/m?): Maps Oenas (63,5), ropert
BBIOHKOBBIH (21,5), TpexpebepHuk Henaxyuuit (19,7), ropen ntuumii (16,6),
3Be3muarka cpensist (16,0). Ha mrantaum npeobnamganu s¢eMepsl U paH-
HUE IpoBbie BUAHI (57,6 %), a Takke mo3aHUE IpoBbie BUAHI (25,0 %).

Ha manTanmsx myCTHIPHHMKA TSTHIIONACTHOTO (2-4 T.II.) IPOM3pacTajo
176,8 copusikoB Ha 1 M. TIpeobnananu (mr/m?): kieBep namenHsli (51,0),
ranuHcora menkouseTtHas (14,1), mactymss cymxka (11,0), mpoco xypunoe
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(11,8), mapp Gemas (12,8), 3Be3muarka cpenuss (11,0), MATIMK OgHONET-
Huit (11,3), meipeit momsyunit (6,4). B moceBax myCTHIpHUKA JOMHHUPOBAIN
no3aaue sipoBbie copHsikh (40,4 %), a Taxke 3heMepsl M paHHUE SIPOBBIC
(15,0%), 3umyromtue u o3umeie (15,7 %). Berpeyanuch oHOMOMBHEIC pac-
TEHMUsI, KOTOpbIe B cymme panu 16,7 %.

BriBoasl. BumoBoe pa3sHooOpas3ue COpHBIX pacTeHHI B MOCEBaxX JeKap-
CTBEHHBIX KYJIBTYp HpeAcTaBiIeHO 65 Bupamu. MakcuMalbHasi MCXOJHAS
3aCOPEHHOCTS (TIIT/M?) XapaKTepHa TS TOCEBOB TIEPBOTO TO/1a KM3HH BaJICPH-
aHbl nekapcetBeHHoH (340,8) u sxuHaren mypirypHoii (240,6); 3aTeM CIenyoT
paccajHasi TEXHOJIOTHs BajJepuaHbl JiekapcTBeHHOH (212,2) m ImycThIpHU-
Ka msruionactHoro (B rox mocesa) (201,1); Hmke 3aCOPEHHOCTH OCCBOB
pomamiku anteyHoil (191,6), xanenmayns! yekapctBeHHOH (177,9), mycThip-
HUKa matuionactHoro (176,8) u axuHalen myprnypHoi (Toiantanuu 2-4 ri.)
(171,3), MuEMMaTBHAS — B TTOCEBAX pacTOPONIIH MATHUCTOH (153,0).

B moceBax pomamiku anTeyHOW, ITaBHBIM 00pa3oM KaK O3MMOHN Kyb-
TYpBbI, BBIIIE JOJS 3UMYIOIIMX M O3UMBIX COpHsKOB (49,8%), B moceBax
SIPOBBIX KYJIBTYp: KaJeHIYNbl JEKapCTBEHHOW, pacTOPOMIIM MATHUCTON —
SAPOBBIX BUIIOB COPHBIX pacTeHuit (67,2 u 54,1 %). Jna pacrenuii, koropsie
BO3/ICJIBIBAIOTCS U3 CEMSIH (BaJlepHaHa, MyCTBIPHUK U SXHMHALEs1), B TOA 10-
ceBa BBICOKAsI IOJSI OTMEJaeTcs /Uil 3(eMEepoB M PAaHHHUX SIPOBBIX BHIOB
(37,3-57,5%), B TO e BpeMsl Ha MHOTOJICTHUX IUIAHTAIUSAX TAHHBIX KYIb-
TYp BO3pacTaeT KOJIMYECTBO MO3JHHUX SPOBBIX BHJIOB (110 35,6 no 40,4 %).

JIOMUHMPYIOIMMHU BUIaMU JUIs KaJICHYJbl JEKapCTBEHHON U pacToOpoI-
W TISATHUCTOH SIBIISIIOTCS TpeXpeOepHHUK Heraxy4yuid, Maphb Oesas ¥ mpoco
KypHHOE, UISl POMAIIKH alTeYHON - MacTyIIbsl CyMKa, (puasika mosesas u
AUCTHUK LUKYTHBIN. B moceBax pacTopomiy NATHUCTOM BBILLIE YHCIEHHOCTh
Ipoca KypHHOTO M TOpHA IIEpOXOBAaTOTO, KaJCHIYJNB JICKAPCTBEHHOW —
MIOJMApPEHHUKA IIENKOro, roplia BBIOHKOBOIO, 3Be314aTKu cpenHeil. s
MIOCEBOB OXMHAIIEU IyPIYpHOI, MyCTHIPHUKA ISATUIONACTHOIO, BajepHa-
HBI JICKAPCTBEHHOM (M3 CEMsIH) BBICOKA 0N Mapu Oelloi, TpexpeOepHuKa
HETaxy4ero, 3BE3M4aTKH CPEIHEH, Ul SXHMHAIeW U BaJlepHaHbl - Ipoca
KypHHOTO, TMAacTyIIbel CYMKH, TaJIWHCOTH MEIKOIBETHOH, Al Bajiepha-
HBI — TOPHIIBI TTOJIEBOMH, ITyCTBIPHUKA — FOpPIa NITHYLETO W BEIOHKOBOTO. Jlj1s1
TUTAaHTALUH 3XuHaLew (2-4 T.II.) Bo3pacTaeT JoJs MbIpest OoJI3y4ero, npoca
KyPHUHOTO, MEJIKOJIETECTHIKA KaHaJCKOTO, O0COTa IMOJEBOro; IMyCThIPHHUKA
(2-4 r.o.) — kIIeBepa MameHHOr o, a TAKKe MATINKA OJHOJICTHETO, 3BE€3T4aTKI
CpeIHEH, TaTMH30TH MEJIKOIIBETHOH, MACTYIIBEH CyMKH, Mapy 0o u mpo-
ca KypuHoro. J[OMUHMPYIOIIMMHI BHIAMH ISl BaJICpHAHBI JIEKAPCTBEHHOMN
(paccamHast KynbTypa) SIBISIFOTCSI TPEXpeOCpHUK HeNmaxydui, Mapb Oenmast 1
IIPOCO KYpPHHOE, TAJIMHCOTa MEJIKOLBETHAS, SIPyTKa MOJIeBast, CyIEeHHIIA TO-
TISTHAsL, TTBIPEeH TIOJI3YYHH.
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Bbicokasi ncxonHas 3aCOPEHHOCTh JIEKAPCTBEHHBIX PAacCTEHHH OOOCHO-
BBIBACT HEOOXOAMMOCTh Pa3padOTKM MEpONpPUATHH, HANpPaBICHHBIX Ha
CHIDKEHHE UX YHCIEHHOCTH U BPEIOHOCHOCTH.

Pabora BeinonHeHa npu nopuepxkke bPODU «Dkonoro-6nonornieckoe
000CHOBaHHE CUCTEMBI 3aIIUTHI OT COPHSKOB JICKAPCTBEHHBIX PACTCHHUHN JUIsI
MIOJTyYEeHHUsI BBICOKOKAUECTBEHHOTO ChIphbs B bemapycu u [lombmme» (Ne I'P
20143192) (norosop ¢ BPODU Neb14MC-004 ot 23 mas 2014 r).

Cnucok JuTEpaTyphl

1. Bacunpuenko, M. T. Onpenenurens copusix pactenuid / U.T. Bacunbuenko. — JI.: Konoc.
Jlenunrp. otn-uue, 1979. — 344 c.

2. I'y6anos, M. A. Onpenenntesb BBICIINX PACTEHUI CPEIHEH MOI0CH €BPOIEHCKON YacTh
CCCP: nocobue s yunreneit / U.A. I'ydanos, B.C. Hosukos, B.H. Tuxomupos. — M.: IIpo-
cBemenue, 1981. — 287 c.

3. MIHCTpyKILMS 1O ONpPEIEICHUIO 3aCOPEHHOCTH MOJIEi, MHOTOJIETHUX HACaXKJICHUH, KyIbTYp-
HBIX CEHOKOCOB 1 nactouil / noarot. JI. M. Jlepxxasus [u ap.]. — M.: Arponpomuszar, 1986.— 16 c.

4. JIn6epiureitn, .M. CoBpeMeHHbIE METObI U3YUEHUS U KapTHPOBAHUS 3aCOPEHHOCTH /
W.J. JIuGepureitn, A.M. TynukoB // AKTyanbHble BOIIPOCH OOPHOBI C COPHBIMH PACTEHUSIMU.
— M., 1980. — C. 54-67.

5. MeTonnueckue yka3aHHs MO IEPCIEKTHBHOMY H3Y4YEHHIO COPHSKOB U repOMIuaoB /
BU3P. - JI., 1973. - 20 c.

6. OTpacneBoii kinaccupukarop copubix pactenuii / J.M. [lepxasus [u ap.]; nox. pex. JI.M.
JHepxasuna, H.Jl. Bynto. — M.: KMY HUHTHWXK, 1984. - 76 c.

7. Manenos, K.I1. Copubie pactenust B benopyccun / K.II. Ianenos, B.®. Camepcos //
3amuTa ¥ KapauTul pacreHuid. — 1997. —Ne 1. - C. 18 — 19.

8. IIporacos, H.U. Copnbie pactenus u mepsl 60ps0b1 ¢ Humu / H.W. Tlporacos, K.I1. I1a-
nenos, [1.M. IllepcueB. — Munck: Ypoxait, 1987. — 272 c.

8. ®ucronos, A.B. Copuble pacteHus: ansboM-onpenenurens / A.B. @ucionos. — M.: Ko-
noc, 1984. —320.

E.A. Yakimovich
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

SPECIFIC DIVERSITY OF WEED VERGETATION IN
MEDICAL PLANT CROPS

Annotation. A specific diversity of weed plants in medical plant crops is pre-
sented. The evaluation is given depending on crop species, the technology of its
cultivation, the dominant weeds for medical plants are described. High initial medi-
cal plants weed infestation indicates the necessity for measures development directed
to their number and harmfulness decrease.

Key words: weed infestation, specific composition, weed plants, medical plants,
common valerian, common motherwort, purple Echinacea, common camomile, com-
mon marigold, milk thistle.
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E.A. Axumosuu
PVII « Uucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

BJIUSIHUE CPOKOB ITPOBEJIEHUSI PYUYHOM U
XUMHUYECKOM MPOITOJIKH HA KAUECTBEHHBIE
MMOKA3ATEJIA ChIPHS JIEKAPCTBEHHBIX
PACTEHU

Peyenzenm: xano. c.-x. nayx Copoxa JI.U.

AnHoTanus. He oTMedeHO 3HaYNTETBHOTO BIMSHHS CPOKOB IIPOBEICHUS Pyd-
HOM M XMMHUYECKON IPOMOJKH HA Ka4eCTBEHHBIC IOKA3aTENN CHIPbSI KaJICHIIYIIbI
JIeKapCTBEHHON ((hIIaBOHOUABI B IepecueTe Ha PyTHH), POMAIIKH alTEIHOH (CHHEe
s(upHOE Macy0), BallepHaHbI JEKAPCTBEHHOH (BaJICHMOTPHATHI B IIepecueTe Ha MUPH-
JIHEBYIO CONb BaJITpaTa), pacCTOPOIIIH ISTHUCTOH ((IaBOIMTHAHEI B TIepecyeTe Ha
CHJIMMAapHH) U ITyCTHIPHUKA M THIONACTHOTO ((p1aBOHOMIBI B IIepecyeTe Ha THIIePO-
3un). [IpumeHsiemble repOHIUIBI HE 3aTPSA3HSIOT JIEKAPCTBEHHOE CHIPHE, TOCKOIBKY
HX OCTATOYHBIX KOJIMUECTB OOHAPYKEHO HE OBLIO.

KnioueBble cjI0Ba: JEKapCTBEHHBIC PACTEHHMs, (pIaBOHOMIBI B IepecdyeTe Ha
pyTHH, cuHee >(pHPHOE MAcjo, BAICTIOTPUATH B IepecueTe Ha MUPHIMEBYIO COJb
BasTpara, (pJIaBOIUTHAHBI B IIepecyeTe Ha CHIIMMapHH U ()IaBOHOMIBI B IIepecueTe
Ha THIEPO3UI.

BBenenne. AHanu3 COCTOSHHS UCIIOIB30BAHUS JICKAPCTBCHHBIX CPEICTB
B Pecnybnuke benmapyck CBHIETENBCTBYeT 00 YBENWYCHHH CIIPOCa K Je-
KapCTBEHHBIM IIperapaTaM pPacTHTEIBHOTO IPOUCXOXKICHHS, KOTOPBIC
HCTONB3YIOTCSl TPU HMHQEKIMOHHBIX ¥ Tapa3uTapHBIX 3a00JICBaHUSX, B
OHKOJIOTHH, TIPH MICUXUIECKUX M HEPBHBIX PACCTPOMCTBAX, OOJIE3HIX IHIO-
KPUHHOH CHCTEMBI, aIICPrHYCCKUX 3a00JICBAHUSAX, HAPYIICHHUSIX MUTAHUS
u apyrux. JIekapCTBEHHBIC PACTCHHUS COAEPIKAT OONBIIOE KOJIUYCCTBO (PH-
3MOJIOTHYECKH AKTUBHBIX BEIIECTB, KOTOPHIE OKA3bIBAIOT KOMILJIEKCHOE
JICHCTBUE HAa OPTaHU3M UYEIIOBEKA U )KHBOTHBIX.

Coneprxanre OHOJTOTMYCCKU aKTUBHBIX BEIIECTB B IUIOJAX PACTOPOIIIIIH
MIATHUCTOW 3HAYMTENHFHO BAphbUPYET B 3aBUCHMOCTH OT CKJIAIBIBAIOIINXCS
METEOPOIOTHIECKHX ycIoBriA. KoneOaHus HaKOTUTEHHS CYMMBI (pIIaBOJITMTHA-
HOB B IJI0/IaX 110 T'O/IaM HaXOIUJIUCh B ripenenax 2,3—4 %. MakcumanbHoe UX
cofiepkanue ObLIO 3aUKCUPOBAHO B OIATONPUATHBIN 10 BIaroo0eceveH-
HOCTH TIEPUOJ, B 3aCYILTHUBOM TOy HaOII01aI0Ch IOHMKEHUE COJCPKAHNUS
CYMMBI ()JIaBOJIMTHAHOB B TuToaax [9].

B pesynbsrate uccnenoBaHnii yCTaHOBICHO, YTO TePOUITUIBI HHTHOUPYIOT
(orocuHTE3, ABIXaHWE, TPAHCIHUPAINIO U JApyrue (U3noIoro-OHoXuMu-
YECKHE MPOLECChl B PACTCHMSIX, OKa3bIBAIOIIWE OIPENEICHHOE BIMSHUE
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HAa XHMHYECKHH COCTaB MPOAYKIHWH pPACTeHHMEBOACTBA. [Ipmuem pa3HbIe
TPyl XUMUYECKUX COCIMHEHUH (TPOM3BONHBIC TpHa3MHA, KapOamara,
MOUEBHHBI), & UHOT/A U OTHEJIbHbIC TepOUIMIbI OJHOW W TOW K€ TpyI-
Bl B OTIPE/ICIICHHON CTETIEHH OTIMYAIOTCS APYT OT Apyra IO MPUPOIE MX
NEHCTBHUS Ha KyIBTYpHBIC pacTeHHA. [epOWImmpl Kak (pU3HOIOTHYCCKH
AKTUBHBIC BCIICCTBA OKA3bIBAIOT CTHMYJIHMPYIOIICEC WM WHTHOUpYOIIee
BIMSIHAE HAa OMOXMMHYECKHE TPOLECCH M, B YaCTHOCTH, HA HAKOIJICHUE
B PACTCHUSAX YIJICBOAOB, OCIKOB, BUTAMHHOB, AMHHOKHCIOT H APYTHX
MUTATCIBHBIX BCIIECTB. YCTAHOBICHO, YTO TMOJ BIUSHHEM IPUMCHCHUS
repOuuIoB OMOXMMHUYECKHH COCTaB MPOAYKTOB PAaCTCHHUEBOACTBA (IIIIe-
HUIIa, CBEKJIa, MOPKOBb, YK H T.J.) OOBIYHO mM3MeHsercs Ha 1-3 %, Torma
KaK TIOJl BIMSIHUEM BHCIIHUX YCJIOBHH CpPENbl 3TH W3MEHCHHUS JOCTUTAIOT
2-3 xparHo#t Benuuunsl, T.€. 200-300%. D11 1aHHBIE MOTYT OBITH KJIIOUOM
K TIOHUMAHHIO PE3yIBTaTOB MCCICOBAHUI TEX aBTOPOB, KOT/Ia B pe3yiIbTaTe
MIPUMEHEHHs] TepOUIINI0B UHOTIAa HAOIIOAAeTCsl HE yBEIUYeHUE, a HeOOoIb-
I10€ CHIKCHUE YIIIEBOJOB, OCIKOB MII BUTAMHUHOB [6].

Hapsmy ¢ ocBoOoXxIeHIEM KyITBTYPHBIX PACTCHUH OT COPHSIKOB H B pe-
3yJabTare 00CCIICUCHUS JIYUIINX YCIOBUI IS UX Pa3BUTHS TePOUIUIBI BO
MHOTHX CITydasix OKa3bIBalOT HETIOCPEICTBEHHOE BO3/ICHCTBHE HAa 00padaThI-
BaeMYIO KYIETYpy. DTO BO3ACHCTBHE MOKET BRIPA3UTHCS B OOJiee WIH MCHEe
CHJIBHOM IIIOKE, KOTOPBIA PACTCHUs BIOCICICTBHH IPCOIOJICBAIOT, WA B
[TyOOKOM BIMSIHUM Ha Psii OMOXUMHYECKUX U (PU3UOTOTUICCKUX TPOIIec-
COB, TIPOTEKAIOIINX B OPraHU3ME PACTCHUS, KOTOPBIC TIPUBOIAT HE TOIBKO
K KOJIMYECTBEHHBIM, HO U K KQYCCTBEHHBIM M3MCHCHUSM MOTYYaeMOM MMpo-
nykmd [8]. MlceiaenoBaHust 3TOT0 B3aUMOACHUCTBHUS MEXKAY TepOUIHIaMI 1
KYJIBTYPHBIMH PACTEHUSIMHA OYCHb BaKHO U HEOOXOIMMO.

[IpumMeHeHHe TepOUIIHMIOB HE MPUBOAUT K PE3KUM H3MCHCHUSIM KauecTBa
MPOJYKIMH, TTOCKOIBKY NPU BHECEHHM TepOHMILHUIOB MOBbIICHHE 3()UPO-
MACIIMYHOCTH CHIPbSi MHOTOKOJIOCHHKA MOPIIIHHUCTOTO COCTABIILIO TOIBKO
0,05-0,1% [1].

Crnemyer OTMETHTh, YTO KOJIEOaHHS COACPKAHUS OMONOTHYECKH aKTHUB-
HBIX BEIIECTB B CHIPhE JIEKAPCTBEHHBIX PACTCHUH MOTYT OBITH CBSI3aHBI C
HEOJHOPOHOCTBIO CAMOTO ChIpbs. Tak, HAmpUMEp, ChIPbE AXHHAICH ITyp-
IMypHOH (TpaBa) HEOTHOPOIHO M COCTOUT M3 HECKONBKHUX (PAKINN: JUCThS
MIPUKOPHEBOH PO3ETKH, CTEONH, CTEOIeBBIC INCThS U conBeTHs. [1o pe3ynb-
tatam M.B. KupiioBoii cojiepkaHue OKCHKOPUYHBIX KUCIOT COCTABJISLIO:
B JINCTBSX TIPUKOPHEBOH po3eTku 6,7 %; B crebmsax - 3,3 %, B cTeOneBbIX
mucThax — 4,8 %; B couBetnsx 5,2 %. MccnemoBareab oTMedaeT, 4To CTeOIu,
CTCONIEBBIC JIUCThS M COIBETUS HA PACTCHHU SXUHAIICH MYPIIYPHOH B MO-
MEHT yOOpKH pa3HOTO BO3pAcTa U BEIUIHHHI [7].

[Tytem 3akmamku B Tederue 21 roga 6omee 400 MOIEBBIX OMBITOB B ITOCE-
Bax 16 BUJOB JIEKapCTBEHHBIX PACTEHUI MO 22 NEHCTBYIOIUM BEIIECTBAM
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JIOKa3aHO, 9YTO €CJIM KyJIbTypa yCTOWYHMBA K TepOUINIY, TO TIPH TPUMEHEHUN
XIMHYECKUX TPErapaToB B IOCEBaX JIEKAPCTBEHHBIX PACTCHUN HE HaOIt0-
JIAJIOCh YXYALICHUS NX Ka4eCTBEHHBIX XapaKTepucTuk [12].

Lenpro HAIMX WCCIEIOBAHUH CTala OIEHKA BIMSHUS CBOEBPEMEHHOTO
OYHIICHHUS TIOCEBOB OT COPHBIX PAaCTCHUH M MPUMCEHEHHUS TepOUIUIOB Ha
KaueCTBO CBIPbsI JIEKAPCTBEHHBIX PACTCHUI.

Marepuanbl U MeToabl. OTBITHI TI0 OIEHKE BIMSHUS TepOMINIOB, a
TakKe CPOKOB TPOIOJKH HA HM3MEHEHHUE COACP)KAHWS OWOIOTUYCCKH aK-
TUBHBIX BEIICCTB B CHIPhE JICKAPCTBCHHBIX pacteHuid mpoBoamwm B «HIIK
BUOTECT» u KOHTPOJBHO-TOKCHKOJIOTHYEeCKOW naboparopun 'Y «ImaB-
Hasl TOCYapCTBEHHAsI MHCIICKIIHS TI0 CEMEHOBOJCTBY, KapaHTHHY U 3aIllUTe
pacrenuii» B 2012-2015 rr. /lanHble 1a0opatopuy akKpeaAUTOBAaHbI Ha COOT-
BETCTBHE MEK/IyHAPOIHOMY CTaHIAPTy M MMEIOT INTAT KBAIH(UIIMPOBAHHBIX
CTICIIHAJIFICTOB, TIOCKOJIBKY 00ECIICUeHBI COBPEMEHHBIM HCITHITATEITHHBIM U U3~
MepHTENbHBIM 000py/ioBaHueM. OOBEKTOM MCCIICIOBAHUS SBISINCH TAPTHN
BO3yIITHO-CYXOTO CHIPBS (TpaBa, IIIOIBI, COIBETHS, KOPHEBHIIA C KOPHAMH).
AHanmM3 KadecTBa PacTUTEIHFHON CyOCTAaHIIMU TPOBEICH COITIACHO TpeOoBa-
Husim [ocynapereennoit @apmakonien Pecriyonuku benapycs [3-5] u [OCTa.

OnbITEl 1O OIEHKE BIUSHHUS TepOMIMIOB HA MPHUCYTCTBHE B CHIPHE
OCTaTOYHBIX KOJMMUYECTB repomnnuaoB nposoamwmmck ¢ 2010 mo 2016 rT. co-
TPYAHUKAMH J1a0OPATOPHH JTUHAMHUKH OCTATOUHBIX KOJIMYECTB MECTUIM/IOB
PVII « IHCTHUTYT 3aILUThI pAaCTEHHI» B COOTBETCTBHUH C OPUIHATIBHBIMHU Me-
TOAMYCCKUMH YKa3aHUSAMH IS KaKJ0ro KOHKpeTHOro repourmma. Otdop
po0 OCYIIECTBIISUICS B COOTBETCTBUH ¢ MeToauKoM [10].

Pesyabrarel M 00CysKIeHHe. DKCTPAaKTHBHBIMH BEIIECTBAMH JIEKap-
CTBEHHOTO PACTHUTEIBHOTO CHIPBS SBISETCS KOMIUICKC OPTaHMYCCKUX U
HEOPraHWYECKHX BELIECTB, M3BICKAEMBIX W3 PACTUTEIBHOIO CHIPBSI COOT-
BETCTBYIOIIMM DPACTBOPHUTENEM M OMNPENEIACMbIX KOJIMYECTBEHHO B BHJIE
cyxoro octarka. ComepskaHWe SKCTPAKTHBHBIX BEIIECTB B JIEKAPCTBEHHOM
PacTUTENBHOM CBhIPbe — BayKHBII YHCIIOBOM TMOKa3aTesb, ONpPEeISIONNI ero
J00pOKaYeCTBEHHOCTh. B 3aBUCHMOCTH OT XUMHYECKOTO COCTABA JICKAPCTBCH-
HOTO PACTUTEIHHOTO CHIPhS U HMCIIOIB3YEMOTI0 PACTBOPHUTEIS B W3BJICUCHHE
MEePEXO/IAT T€ UM MHBIE IEHCTBYIOIIME U COMYTCTRYIONIME BetecTra [11].

B 2012 1. 6b110 OmpeneneHo coaepikaHne MacCOBOM JTOIH AKCTPAKTHBHBIX
BEIIIECTB, M3BIeKaeMbIX 70% CIHPTOM B COIBETHSAX KaJICHIYIIBI JICKAPCTBEH-
HOIl B mpo0ax, OTOOpaHHBIX B OIBITE, IMPEIyCMATPHUBAIOIINM IPHUMEHEHHE
TepOMIINIOB HAa €CTECTBEHHOM (POHE 3aCOPEHHOCTH U MPH PYIHOH MPOIIOIKE
MTOCEBOB. Pe3ynbrarsl oKa3aim, 4To CoepKaHue IKCTPAKTUBHBIX BEIIIECTB H3-
MEHSUIOCH — ITPY €CTECTBEHHOM 3aCOPEHUH U3 8 00pa3IoB B 3 CiIyyasx HaINIHe
COPHSIKOB CHIDKAJIO COMep)KaHMe dKCTPAKTUBHBIX BemecTs Ha 0,6 - 2,7%, B 5,
Hao00poT, — noBeIano Ha 0,1 - 3,6 % (Tabmumua 1). [Ipu pydHoit nporonke 311
nokaszaresu coctaBuwi 0,3 - 1,9% (4 ciygast) u 0 - 0,2 % (4 ciy4as).
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Taomuua 1 - Conep:kaHne IKCTPAKTHBHBIX BELIECTB B COIBETHIX KAJIEHIYJIbI
JeKapcTBeHHOil (moJ1eBoii onbIT, PYII « MHCTHTYT 3amMTHI pactennii, 2012 r.)

Copnep:kaHne MaccoBoii 1011
IKCTPAKTHBHBIX BellleCTB (M3BJIeKa-
BapuauTt embIx 70 % cniuprom), %
IIPH €CTECTBEH- TPH PY4HOIi
HOM 32COpeHHH TPOTIOJIKe
BapuanTt 6e3 00padoTku 36,5 37,2
Dcramm, KD - 3,0 n/ra 34,8 37,2
Jyan rong, KO - 1,0 n/ra 33,8 37,4
Hyan rong, KD - 1,2 n/ra 35,9 36,7
Ocramn, K3 +/Tyan rona, KO - 2,0 n/ra + 1,0 n/ra 36,6 37,4
Ocramn, KD +/lyan rong, KO - 3,0 n/ra + 1,0 n/ra 38,1 353
Cromn npodeccuonan, MCK - 1,5 n/ra 394 36,9
Cromn npodeccuonan, MCK - 2,2 n/ra 40,1 37,4
Cpennee 36,9 36,9

IIpu ecrtectBeHHOM (OHE 3aCOPEHHs TMPH MPUMEHEHHH TepOUIHMIOB
Ocramm, KO (3,0 n/ra) u Hyan rong, K3 (1,0 u 1,2 n/ra) comepkanue
9KCTPAKTUBHBIX BEIIECTB CHIKaN0Ch Ha 0,1-2,7 % n noBbIIanock npu npu-
MEHEHHH OCTanbHbIX reponunnos Ha 0,1 - 3,6 %. Ha ¢one pyuHOii nponosnkn
K YBEIMYCHUIO SKCTPAKTUBHBIX BemiecTs Ha 0,2 % mpuBOAMIO IPUMEHEHHE
Iocie moceBa 10 BcxonoB repounuaos Jyan roma, K3 (1,0 n/ra), Dctamm,
K3 (2,0 n/ra) + Ayan rona, KO (1,0 n/ra), Cromn mpodeccuonan, MCK (2,2
J1/Ta); Ha YpOBHE KOHTPOJIS OBII BAPHAHT C BHECEHHEM repOuniiiaa dcramil,
K3 (3,0 n/ra); camxenne - Ha 0,3-1,9 % nabmiomanock B BapHaHTax ¢ rep-
onmmmaamu [yan ronx, KO (1,2 n/ra), Ocramm, K3 (3,0 n/ra) + [dyan romnn,
K3 (1,0 n/ra) u Cromn npodeccnonan, MCK (1,5 n/ra). B cpemnem stu
MoKazaTenu ObUTH Ha OHOM ypoBHE — 36,9 %. Ha ¢done pyunoii npomnonkn
U TIPH €CTECTBEHHOM 3aCOPEHUH HE OTMEUEHO YIYUIICHUS WK YXY/ILICHUs
KaueCTBEHHBIX XapaKTEPUCTUK ChIPbSI.

YBenmnueHHe MacCcOBOW JIOMM ASKCTPAKTHBHBIX BemiecTB Ha 4,7-7,4%
0TMEYaoch B Mpo0ax ChIpbsi, OTOOPAHHBIX B BAPHAHTaX C MPUMEHEHHEM
repournnoB B KCYII «CoBxo3 «bompimoe MoxkeitkoBoy (Tabmnwma 2).

Taomuua 2 - Coaep:kaHne IKCTPAKTHUBHBIX BELIECTB, B COLBETUSIX KAJEH/TY IbI
nexapcTBeHHOiT (moseBoii onbIT, KCYII «CoBx03 «boabmoe MoskeiikoBo», 2012 r.)

Bapuant Coenmecns (wsmresmentyin 705 cnpronp. 5o
BapuanTt 6e3 00padoTku 37,5
Crom, 33 % k.5. - 3,0 1n/ra 43,1
Cromn npodeccuonan, MCK - 2,2 n/ra 44,6
Cromn npodeccuonan, MCK - 2,5 n/ra 42,9
bytuzan, 400 r/x B.p. - 1,0 n/ra 422
Ckar, CK - 0,75 n/ra 449
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Cozieprkanne CyMMBbI (pJIaBOHOM/IOB B IIEPECUETe HA PYTHH B CYXOM ChIpbe
KaJICH/1yJIbl JIEKAPCTBEHHOW MPHU BHECEHUHU TepOMIUIOB TOYBEHHOIO JICHi-
crBust B 2013 1. konebanock ot 1,82 n0 1,96%. B 2014 r. MuHMMaNbHOE
3HAUCHHUE I0Ka3aTeNs KadecTBa ObUIO 3a()MKCHPOBAHO B BapuaHTe 0e3 00-
pabotku (1,78 %), a MakcUManbHOE - B CBIPbE, COOPAHHOM C JACTSHKH, T/Ie
BHOCHIIM OakoByrO cMmech repouinos Dcrami, KO + Jlyan roma, KD (2,0
n/ra + 1,0 n/ra) — 2,09%. B cpennem 3a 2 roga copepxkanue cymmbl (uia-
BaHOMJIOB B ChIPhE BAphUPOBAJIO B PAMKaX JKCIIEPUMEHTA B CPABHUTEIHHO
y3koM auamna3one 3HadeHui ot 0,02 10 0,16 %, 9TO CBUACTENHCTBYET O BECh-
Ma cyaboM BIMSHHN TepOMIKI0B HAa HAKOIUICHHWE JaHHBIX BeliecTs. [Ipu
9TOM B BapuaHTe ¢ repounuaom Jyan roma, KO ormedanocs 6oree HU3KOE
Cofiep)KaHUue CyMMbI (pJIAaBOHOHM/IOB, B OCTAJIbHBIX BAPHAHTAX OTMEUYCHO MX
Hakorutenue Ha 0,07-0,16 % (Ttabnmma 3).

Tab6auua 3 - Baiusinue repoMII/I0B HA KAYeCTBO ChIPbSI COLBETHI KaJIeH1Y b
aexapcrBeHHOi (PYII « AHCTHTYT 32l THI pacTeHHi»)

Conep:xanue cyMMbI (pJ1IaBaHOHTOB
B [lepecyeTe Ha PYTHH B CYXOM
Bapuant chIphbe, %o

2013 . 2014 r. cpeiaHee
Bapuanr 6e3 00padoTku 1,90 1,78 1,84
Dcrami, KD - 3,0 i/ra 1,89 1,93 1,91
Hyan rong, K3 - 1,0 n/ra 1,82 1,81 1,82
Jyan rong, KO - 1,2 n/ra 1,87 2,00 1,94
Ocramn, KC + Iyan roag, KO - 2,0 n/ra + 1,0 n/ra 1,91 2,09 2,00
Ocramn, KC + Idyan rong, KO - 3,0 n/ra + 1,0 n/ra 1,93 1,98 1,96
Cromn npodeccuonan, MKC - 1,5 n/ra 1,95 2,02 1,99
Cromn npodeccuonan, MKC - 2,2 n/ra 1,96 1,95 1,96

B BapuanTe ¢ npuMeHeHueM repOuII0B MoYBeHHOTO feiicTBus (Cromm,
33% k.3. u byruszan 400, KC) Habm0na10Ch YBEIHMUYCHUE CONCPIKAHHS CYyM-
Mbl (pJIaBaHOUJIOB B ChIPbE KasleH1yJbl JekapcTBenHo Ha 0,04 — 0,08 % 1o
CpaBHEHHIO ¢ BapuaHToM 0e3 obopadotku (1,86 %) (Tabnuua 4).

Taomuua 4 - BausiHue repounuIoB Ha KA4eCTBO ChIPbsI COIBETHI KaJIeHTYIbI
snexapcTBeHHOH (PYII « AHCTUTYT 321U THI PACTEHUI»)

Conep:kanue cyMMbl (pJ1aBaHOHIOB B mepecyere
Bapuant HA PYTHH B CYXOM ChIpbe, %
2013 r. 2014 r. cpeHee
Bapuasnt 6e3 00paboTku 1,74 1,98 1,86
Cromr, 33 % k.3. - 3,0 n/ra (3Ta0H) 1,78 2,09 1,94
Byrusaun 400, KC - 1,0 n/ra 1,86 2,02 1,94
Byruzan 400, KC - 1,5 n/ra 1,78 2,09 1,94
Byruzaun 400, KC - 2,0 n/ra 1,77 2,03 1,90
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Cozepxanue cyMMbl (DIIaBOHOUIOB B ChIPhE KaJICHIYJIbI JIGKAPCTBEHHOM
(comBeruns) mpu 00pabOTKE MOCEBOB MPOTHBO3IAKOBBIMH T'epOUIIUIAMHU B
MIePUOJT BEreTalnK KyJIbTYpbl cocTabisiio 1,98 % B BapranTe 6e3 00paboTku
B 2013 1. m 2,01-2,11 % B BapmaHTax ¢ MpUMEHEHHEM TepOuIHaoB; B 2014
I. 9TOT Moka3zarelsib ObuT Ha ypoBHe 1,94 % (0e3 obpabotku) u 1,91-1,96 %
(c mpumeHeHneM repobunaoB). B cpexnem 3a 1Ba roma coaepKaHnue CyMMbI
(1aBOHOMIOB B KOHTpoOJIe 6e3 mporosiku cocTasisuio 1,96 % u 1,96-2,04 %
B BapHaHTaXx, IJIe¢ BHOCHJIMCHh TPaMUHUAIIUIBI (Tabnuma 5).

Tabauna S - Biausinue repOMIN/I0B HA KAYeCTBO ChIPbS COLBETHI KaJIeHy bl
nexapcrBeHHOI (PYII « MHCTHTYT 3aIIMTHI pacTeHuiD»)

Copnep:xanue cyMMbl (IABOHOU/IOB B IepecyeTe Ha
BapuanT PYTHH B CYXOM cbIpbe, %
2013 r. 2014 r. cpeaHee
BapuanTt 6e3 00padoTku 1,98 1,94 1,96
Orozunazn popre, KD - 2,0 n/ra 2,09 1,91 2,00
Muypa, KO - 1,0 n/ra 2,01 1,91 1,96
Ckar, KO - 1,5 n/ra 2,11 1,96 2,04

Hawubornee TecHast CBs3b B OINBITAX MO OLIEHKE BPEJOHOCHOCTH COPHBIX
pacTeHnii B MOCEBAaxX JIEKAPCTBEHHBIX KYJIBTYp OTMEYAIach MEXIY CpOKa-
MU TIPOTIOJIKK TIOCEBOB KAJICH IYJIbI JIEKAPCTBEHHOM U COJICPIKAHHEM CyMMbI
¢dnaBononoB B ceipbe B 2013 1. (R? = 0,94). B 2014 . comepkaHne CyMMBI
¢maBoHOMIOB KOsebanmochk He3HaunTenbHO (0T 1,81 mo 1,93 %). Makcu-
MallbHasl pasHHIAa MEXIy BapHaHTaMHU MO (paKTHUECKHM IOKa3aTessiM He
npesbrmana 0,54 % B 2013 . u 0,14 % B 2014 1. (Tabnuma 6).

Tabauna 6 - Biusinue cpoka NpomnoJKu Ha Ka4ecTBO ChIPbsI KaJaeHTyIbl
nexapcTBeHHOI (PYII « AHCTHTYT 3aIIMTHI pacTeHiD»)

Conep:xanne cyMMblI (pJ1aBOHONIO0B B IlepecyeTe HA PyTHH B
Jlnu mocie ceBa CYXOM ChIpbe, %o
2013 r 2014 . cpeHee
20 2,22 1,81 2,02
30 2,20 1,93 2,07
40 2,05 1,85 1,95
50 1,83 1,79 1,81
60 1,71 1,82 1,77
70 1,68 1,84 1,76

He oTMeueHo CHMKEHUST MACCOBOU JOJIN OKCTPAKTUBHBIX BEIIECTB B ChI-
pbe TYCTHIPHMKA IMSTHIONACTHOTO, 0OpadoraHHoro repourmaamu [anepa
334, BP u Jloutpen 300, BP (0,3 si/ra) (Tabnuua 7). Haobopor, ¢ npumeHe-
HUEM TepOMIINIOB 3TH TIOKa3aTenu yBeananBamuch Ha 1,3-1,7%.

64



Taobauna 7 - Coep:kaHne IKCTPAKTHBHBIX BELIECTB B ChIPbe TPaBbI MYCTHIPHUKA
nsaTuiaonacTuoro (moJeBoi onbIT, KCYII «CoBx03 «bosbinoe MozxkelikoBoy, 2012 1)

Copnep:xkanue MaccoBOii 10JIM IKCTPAKTUBHBIX
BelecTB (u3BjekaemMbIx 70 % cnuprom), %o

Bapuant

Bapuant 6e3 00padoTku 29,0-30,7
Tanepa 334, BP - 0,3 n/ra 29,9-31,4
Jlonrpen 300, BP - 0,3 n/ra 30,3-32,4

O0paboTka pacTeHui Kionupaiuacoaepxkamumu repounuaamu (Jlon-
tpen 300, BP, Xakep, BPI" u Jlontpen rpann, B/II') He oka3asia HeraruBHOTO
BJIMSIHHSI Ha KaueCTBEHHbIE XapaKTEPUCTUKU MYCTHIPHHUKA IS THIONACTHOTO
(coneprkanue (hIaBOHOUIOB B IEpECUETe HA THIIEPO3H] B CYXOM ChIphE),
BCE ITOKa3aTen HaxowInch B npenenax 0,68 %, orMedanoch CHU)KCHHE Ha
¢one Buecenus Jlonrpena 300, BP Ha 0,04 % (Tabiuna 8).

Tabauua 8 — BausiHue repOMIII0B Ha KA4eCTBO ChIPbSl TPABbI IYCTHIPHUKA
nsarujaonactaoro (noJesoii onbiT, KCYII «CoBx03 «bosbuioe Mo:keiikoBo»)

Conep:xanue (J1aBoHOHI0B B NlepecyeTe HA THIEPO-
Bapuant 311 B CYXOM ChIpbe, %
2013 . 2014 . cpennee
Bapuant 6e3 06padoTku 0,67 0,68 0,68
JlonTpen 300, BP - 0,3 n/ra 0,64 0,64 0,64
Xaxep, BPT - 0,12 kr/ra 0,69 0,66 0,68
Jlonrpen rpana, BAT - 0,12 kr/ra 0,70 0,65 0,68

B otHomennn rpamuamnunos (Prosmran ¢opre, KO, Muypa, KD u
Ckar, KO) cutyanust Bapeuposana ot 0,68 % (coneprxkanue (praBOHOHIOB)
B BapuanTe 6e3 o0padotku, 10 0,65-0,69 % npu BHECEHNU CPEACTB 3aALIUTHI

pactenuii (tabnuma 9).

Taonuua 9 — BansiHne repOHMIUA0B Ha KAYeCTBO ChIPbS TPaBbl MYCTHIPHUKA
nsaTuionactHoro (mosaesoii onbiT, KCYII «CoBxo3 «bosnbioe MoxkeiikoBo»)

Conep:xanue (pJ1aBOHOMIOB B MepecyeTe HA THMEPO-
Bapuant 3H B CYXOM ChIpbe, %o
2013 r. 2014 r. cpennee
Bapuanr 6e3 00padoTku 0,66 0,70 0,68
ODro3unaj popre, KO - 2,0 ii/ra 0,67 0,65 0,66
Muypa, KD - 1,0 n/ra 0,68 0,70 0,69
Ckar, KD - 1,5 n/ra 0,65 0,64 0,65

Konebanus B cogeprkaHUM SKCTPAKTHBHBIX BEIIECTB B CHIPHE BaJICPHAHBI

JIeKapCTBEHHOW M3MeHsunch ot 28,4 % B BapuanTax ¢ bazarpanom, 480 r/n
B.p. (2,0 n/ra) no 33,9% (B Bapuanrtax co Cromnom npodeccronan, MKC
(3,0 n/ra) npu noxkasaressix B kourpose 30,6-31,2 % (tabmuua 10).
CojiepkaHue BaJeroTpUaroB B Iiepecyere Ha MUPUIIMEBYIO COJIb BaJITpa-
Ta B CyXOM CBHIphE BaJI€PHAHBI JIEKAPCTBEHHOH coctaBmwio 1,21 % (Bapuant
0e3 00paboTku). B BapuaHTax ¢ npuMeHeHHneM repOurmmo Dcrami, KD
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(3,0 u 4,0 n/ra), Jlasuna, KC (2,0 i/ra) u mocienoBare/ibHOE IPUMCHEHUE
Ocramma, KD ¢ bazarpanom, KC u Jlapunoii, KC (4,0 si/ra u 2,0 i/ra) cHu-
3WJI0 cozieprkanue BasenoTpuatoB 10 1,08-1,20%. B ocTanpHBIX BapraHTax
(Basarpan, KC (2,0 ii/ra), mocienoBareinbHoe BHecenne Jcramma, KD (3,0 i/
ra) ¢ basarpanom, KC (2,0 a/ra) u JlaBunoii, KC (2,0 ji1/ra) ormMedaaoch mo-
JIOKHUTENBHOE BIISHNAE Ha JaHHBINA nokasatens (1,22-1,25 %) (tabmuma 11).
Tabauna 10 - Conepixkanue 3JKCTPAKTUBHBIX BelIeCTB B ChIpbe BajlepHaHbl

JIeKapCTBeHHOii (KopHeBHIa ¢ kopHsiMu) (noJieBoii onbIT, KCYII «CoBxo3
«bousbmoe Mo:xeiikoBo», 2012 r.)

Bapuant Conep:kaHie MacCoBOi 10/TH IKCTPAKTHBHBIX
BeniecTB (m3Baekaembix 70 % cnuptom), %o
BapuanTt 6e3 00padoTku 31,2
Dcramm, KD - 4,0 i/ra 29,6
Dcrami, KD - 6,0 11/ra 33,6
Cromi npodeccuonan, MKC - 3,0 n/ra 33,9
Cromn npodeccuonan, MKC - 4,0 n/ra 29,5
Bapuant 6e3 06padoTku 30,6
JlaBuna, KC - 2,0 n/ra 31,3
Bazarpan, 480 r/n B.p. - 2,0 n/ra 28,4
Muypa, KO - 1,0 n/ra 32,6

Tabauna 11 - BausiHue repOUINI0B HA KAY€CTBO ChIPbS BaJlepHAHBI
JIeKapcTBeHHOIT (KopHeBHINa ¢ KopHsiMHu) (moseBoii onbIT, KCYII «CoBxo3
«boJsboe Mo:keiikoBo»)

Copep:kanue BajenoTpuaToB B

_ | mepecyere HA MUPHIINEBYIO COJIL
Bapuant Cpm:uf: ece BAJITPATa B CYXOM ChIpbe, %

2013 r. 2014 r. cpeaHee
BapuanTt 6e3 00paboTk - 1,07 1,34 1,21
Ocramm, KD - 3,0 n/ra nocne Beicas- 1,09 1,08 1,09
Scramm, K3 - 4,0 n/ra Ki paccaiel 1,16 1,06 1,11
Jlasuna, KC - 2,0 n/ra B TIepHon 1,15 1,01 1,08
basarpan, KC - 2,0 n/ra BereTauuu 1,12 1,37 1,25
?ST(?];Fr’aKa - 3,0 ii/ra —JlaBuna, KC 1,15 132 124

_ ocJie BhICa-
gg?né{fg JIf/?a 3,0 a/ra —Basarpan, KM paccajibl 1,18 1,26 1,22
—
Dcramm, KD - 4,0 n/ra —Jlasuna, KC B IICPUOA

230w Bererammm 1,20 1,19 1,20
EET?I\;FE; jIIC/?a- 4,0 n/ra —bazarpan, 1,18 1,09 1,14

ConepxaHne BaJIeIOTPUATOB B ChIPLE BaJlepUaHbI ICKAPCTBEHHOM TakxkKe
HE 3aBHCEIO0 OT CPOKOB MPOMOJKU KyJIbTyphl. B cpennem 3a 2013-2014 rr.
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MaKCHMaJbHAsA pa3HUIAa MEXIy BapHaHnTaMu He mpebimana 0,19 % mo dak-
THYECKUM TIoKa3aressiM (tabmuma 12).

Ta6auua 12 - Biausinue cpoka NpornoJKy Ha Ka4ecTBO ChIpbsl BaJepUaHbl
JeKkapcTBeHHOi (kopHeBHIIa ¢ KopHAMHE) (PYII « MHCTHTYT 321N THI pACTEHUI»)

Copeprkanne BaJIeNOTPHATOB B liepecyere Ha MMPUIMEBYIO COJb

Hun nocae BrI- BaJITPaTa B CyXOM ChIpbe, %o
G pacCcabl 20131, 2014r. cpennee

20 1,34 1,48 1,41

30 1,29 1,14 1,22

40 1,27 1,47 1,37

50 1,32 1,38 1,35

60 1,31 1,51 1,41

70 1,28 1,46 1,37

B orHomenuu pacroponmu nsatHuctoit B 2014 u 2015 rr. npumeHeHnue
repOMIMA0B MMOYBEHHOIO JEHCTBHSI BBI3BAJIO MOBBIIICHHE YPOBHS COAEp-
JKaHUsI CyMMBI ()JIaBOJIMTHAHOB B TIEpecUeTe Ha CHIMMApUH B CyXOM CBIPbe
mwionoB Ha 0,15 - 0,41 %, B Bapuante 6e3 00padorku — 4,03 % (Tabmuna 13)
Y TIpY BHECEHNUU IPAMHHUIINAIOB B IIEPUOJ BEereTaluu KyibTypsl — Ha 0,11 -
0,31 % B BapuanTe 6e3 06padoTku — 4,03 % (Tabnuna 14).

Taoauua 13 - Bausinue repOMINI0B HA KA4eCTBO CHIPHS MJI0/10B PACTOPOIIIIIH
naTHUucToi (PYII « AHCTHTYT 3aIMTHI pacTeHUiD))

Conep:kanue cyMMbI (JIABOJIUTHAHOB B Te-
Bapuantsl pecyere Ha CHIIMMAPHH B CYXOM ChIpbe, %
2014 r. 2015 cpeaHee

Bapuant 6e3 06padoTku 3,99 4,07 4,03
I'ezarapn, KC - 1,5 n/ra 3,95 4,40 4,18
Tezarapn, KC - 2,0 n/ra 4,01 4,57 4,29
TIpomerpexc ®no, KC - 1,5 n/ra 3,95 4,68 4,32
IIpomerpexc ®no, KC - 2,0 n/ra 3,90 445 4,18
Crowmrt, 33% k.3. - 3,0 ii/ra 3,95 4,92 4,44
Ocrami, KD - 3,0 n/ra 3,85 4,93 4,39
Cromn npodeccuonan, MKC - 2,2 n/ra 3,84 4,66 425

Taoauua 14 - Bausinue repoMINI0B HAa KA4eCTBO ChIPbSI MJI0/10B PACTOPOIIIIH
naTHHCTOH (PYII « MHCTUTYT 3aIMTHI pacTeHuii»)

Conep:kanne cymMmMbl (pJ1aBOJIUTHAHOB B lepecyeTe Ha
Bapuant CHJIMMAPHH B CYXOM ChIpbe, %o
2014 r. 2015 r. cpeHee
Bapuaur 6e3 00padoTku 3,77 4,51 4,14
Taprer cynep, KD - 2,0 i/ra 4,02 4,62 4,32
Muypa, K3 - 0,8 n/ra 3,98 4,92 445
Muypa, KO - 1,0 n/ra 3,97 4,73 4,35
Ckat, KD - 1,0 n/ra 3,57 4,93 4,25
Ckar, KD - 1,5 n/ra 3,84 4,68 4,26
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B ombiTax 1Mo ONpeNeleHn0 BPEIOHOCHOCTH COPHBIX pacTeHHd ObLIO
YCTaHOBIICHO, YTO COZICP’KaHIE CyMMBI (pJIaBOJIMTHAHOB B IIJIOIaX PACTOPOTI-
MM TISITHUCTOH K0J1€0aJI0Ch B 3aBHCUMOCTH OT CPOKa IMPOBEACHHS IPOIIOIKH
ee nmoceBoB oT 2,77 % no 3,00% B 2013 1, 3,31 —3,98% B 2014 1. 1 3,88 —
4,01% B 2015 . Coneprkanue cyMMbl (JIAaBOHOHMJIOB B TUIOAAX PACTOPOIIIIN
nsTHUCTOW B Oosiee 3acynuuBbliid 2015 . B cpeqHeM ObUIO BbIIE, YeM B
Oostee OmaronpusTHBIN 1Mo BiaaroodecnedeHnocTr 2013-2014 rr. Yerkoii 3a-
BHCHUMOCTH MEXIy CPOKaMH YIAJICHHSI COPHBIX PACTEHHHA M CONIEPKAHHEM
OMOJIOrMYECKH aKTHBHBIX BEIIECTB B IJIOAX PACTOPOIIIM HE BBISBICHO.
[Ipu mmpuae Mexmypsauid 15 cM MakcuManpHas pa3HHUIA COCTAaBIsUIA
0,17 %, mpu mmpune mexaypsaauid 45 cm — 0,09 % (Tabnuma 15).

Tabauna 15 - Biausinue cpoka NponoJiKyu Ha KA4eCTBO ChIPbs MJI0/0B PACTOPOIIIH
naTHUCcTOl (PYII «MHCTHTYT 3aLIUTHI pacTeHuii»)

Copnep:xanue cyMMbl (UIaBOJIMTHAHOB B IepecyeTe HA CHJIMMAPHH B
Jluu mocie CYXOM chIphbe, %
ceBa 2013 r. 2014 r. 2015~ cpeaHee
15em | 45¢em | 15cem | 45¢em | 15S5cem | 45em | 15¢em | 45¢em
20 2,79 2,77 3,58 3,60 4,00 3,97 3,46 3,45
30 2,80 2,80 3,60 3,56 3,94 4,01 3,45 3,46
40 2,81 2,83 3,73 3,59 3,94 3,88 3,49 3,43
50 2,90 3,00 3,60 3,31 3,99 3,90 3,50 3,40
60 2,91 2,80 3,55 3,65 4,00 4,01 3,49 3,49
70 2,90 2,90 3,98 3,52 3,98 3,88 3,62 3,43
80 - - 3,55 3,45 3,97 3,96 - -

BnusiHue repOMIMIOB Ha KauyeCTBEHHBIE IOKAa3aTelll POMAIIK{ arTed-
HOMW ompexessiuch HaMu B 2014 1. Bbuto ycTaHOBIEHO, YTO MPUMEHEHUE
repOUIIIOB OKa3ajo IMOJOKUTEIBHOE BIMSHHE HAa COJEpKAHWE CHHETO
a¢upHOTO Macia B Iepecyere Ha CyXoe Chipke. B BapuanTe 6e3 repourna
€ro cozep>kaHue cocTaBWIO 3,35 MII/KT, TaM, rJe OBUTA BHECEHBI TepOHIIH-
11 — 3,40-3,99 mur/kr (yBenmuenue Ha 0,05-0,64 mur/kr) (Tabnuna 16).

B omnbiTe ¢ repourmaamu rpynmst MIITA orMmeuanucs BappupoBaHue Ha-
KoruteHus: cuHero a¢uproro macia Ha 0,04-0,12 MiI/KT B CTOPOHY CHU)KEHHUS
u Ha 0,09-0,37 Mi/KT B CTOpOHY yBenmueHHs (Tabnuua 17), B ombITe C rpa-
vuauaamu — 0,18-0,21 mu/kxr u 0,27 ma/kr (Tabmuna 18).

Coneprkanne CHHETo A (PMPHOTO MACIa B COBETHAX POMAIIIKH AIITEYHOH B Ie-
pecuere Ha cyxoe ceipbe B 2013 1. kostedanock ot 3,61 mo 4,78 mr/kr, 2014 . — oT
5,05 10 5,49 Mr/KT. 3aBHCHMOCTH MKy CPOKaMH YIAJICHUS COPHBIX PACTEHHI
U coziepykaHneM OMOJIOTMYECKH aKTUBHBIX BEIIECTB B COIBETHSX POMAIIKH all-
TEYHOI TaKoKe He BhISBICHO. BapbupoBaHue Npu3HaKa MeXX Ty BApUAHTAMU [IPH
Pa3HBIX CPOKax yIaJeHHs! COPHSKOB B MOCEBAX POMAIIKH ANTEYHON HECyIle-
CTBEHHO W COCTABILICT TPH IIMpHHE Mexnypsmmit 45 cm — 0,01-0,05 muv/kr, a
TIPH IIMpUHE MeXaypsanit 12,5 cm - 0,22-0,27 mi/kr (Tabmuma 19).
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Tab6auua 16 - Bausinue rep0OMuuI0B Ha KA4eCTBO ChIPbsI COLBETHIl POMAIIKHU
anTteuHoii(moseBoii onbiT, KCYII «CoBx03 «boabiioe Mo:kelikoBo», 2014 r.)

ot e e b e B i
Bapuant 6e3 00padoTku 3,35
I'ezarapn, KC - 2,5 n/ra 4,28
Ipomerpexc Do, KC - 2,0 n/ra 3,95
TIpomerpexc ®no, KC - 2,5 n/ra 3,99
IIpomerpexc ®no, KC - 3,0 n/ra 3,55
Cromn npodeccuonan, MKC - 2,0 n/ra 3,40
Cromn npodeccuonan, MKC - 3,0 n/ra 3,45
AtpubyT, BT - 0,06 kr/ra 3,57
Bokcep, KO - 1,0 n/ra 3,69
Crapane npemuyM, KO - 0,3 i/ra 3,75

Taomuua 17 - Bausinue repOMINI0B HA KA4eCTBO CHIPhS COLBETHIi POMALIKH
ante4yHoii (moJeBoii onbiT, KCYII «CoBx03 «bosbioe MoskeiikoBo», 2014 r.)

Bapuant Conep:xanue cuHero 3pUpHOro MacJia B me-
pecueTe Ha cyXoe ChIpbe, MJ/KT
Bapuant 6e3 00padoTku 3,60
Tesarapn, KC - 2,5 n/ra 3,48
XBactokc skctpa, BP - 0,6 n/ra 3,56
Kopruk, BP - 0,6 n/ra 3,69
Koptuk, BP - 0,8 n/ra 3,97
Kopruk, BP - 1,0 n/ra 3,79

Tabauua 18 - Biausinue repOMIHI0B HA KA4eCTBO ChIPbS COLBETHIl pOMAIIKH
anTte4yHoii (moseoii onbiT, KCYII «CoBxo03 «boabmoe MoxkeiikoBoy», 2014 r.)

Corcpanecune o bupors vaeta o -
Bapuanr 6e3 00padoTku 3,99
Oro3unan popre, KD - 2,0 in/ra 4,26
Muypa, K3 - 1,0 n/ra 3,78
Ckar, KD - 1,5 n/ra 3,81

Tabauua 19 - Biausinue cpoka NPonoJKy HA KA4eCTBO ChIPbSI POMAIIKH AN Te4HOI
(PYII «MlHCTHTYT 3aLIMTHI PACTEHHIT»)

Copaep:xkanue cuHero 3pHpHOro MacJa B nepecyere Ha CyXoe CbIpbe, MJI/KI
I[m:;:;cne 2013 . 2014 r. cpenHee
45 cm 12,5 cm 45 cm 12,5 cm 45 cm 12,5 cm

20 4,78 4,00 5,48 5,18 5,13 4,59
30 4,71 3,61 5,49 5,12 5,10 4,37
40 4,69 4,64 5,47 5,07 5,08 4,86
50 4,75 4,63 5,49 5,05 5,12 4,84
60 4,76 4,30 5,49 5,06 5,13 4,68
70 - - 5,49 5,15 - -

80 - - 5,47 5,07 - -
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OnacHOCTh MECTHIUIOB COCTOUT B TOM, YTO HOJABISIONIEE OOJbIIHH-
CTBO M3 HHMX MOXKET HAKalIMBaThCs B OOBEKTAaX OKpYXKAMOLIEH Cpelbl,
PACTUTENILHOW MPOMYKIMH, BBI3bIBATh HEXKeJaTelabHbIC ()(EKTHl B KUBOU
MIPUPOJIC, & TAKXKE BCTYIATh B CJIOKHEHININE B3aUMOICHCTBUS MEXKTy COOOM.
C 1eNbI0 PEOTBPAICHHS BO3MOKHOCTH OTPABJICHUS YCJIOBEKA U CEIIbCKO-
XO3SHCTBEHHBIX JKABOTHBIX CPEJICTBAMHU 3alllUTHl pacTeHHi B PecmyOnuke
Benapyce BBeseHa oOs3aTeibHAas pErIaMCHTAIMS COJCPXKAHUS OCTATOY-
HBIX KOJIIMYECTB TICCTHUIUIOB B PACTCHHUSIX, YpOKae, a TaKKE Pa3IMIHBIX
CeJIbCKOXO3SHCTBEHHBIX TPOAYKTaX. [Ipomaykius, B KOTOPOH comepkaHue
OCTATOYHBIX KOJIHYECTB ITECTUIIMIOB TPEBBIIIACT MUHUMAIBHO JIOIYCTH-
Mele ypoBHU (MIY), K peann3aiiu He TOIyCKaeTCsl.

[Ipennomnaras, 9To IpUMEHsIEMbIe HAMHU TePOUIIUIBI MOTYT IIPENICTABIATE
OTACHOCTD 3arps3HEHHUs, ObLIA MOCTABICHA 3a/1a4a OMPENSINUTh COAepiKa-
HHE OCTATOYHBIX KOJIMYCCTB Fep6I/IHI/I}IOB B JICKAPCTBEHHOM CBIPBC.

Pe3ysbTarThl aHAIM30B MOKA3ajk, YTO OCTATOYHBIX KOJIMYECCTB repOUIU-
JIOB B ChIPbE JICKAPCTBCHHBIX PaCTCHUIT 00HAPY)eHO He Obu1o (Tabmuiia 20).

Ha nekapcTBEHHBIX KYNIbTypaX, ChIPhC KOTOPBIX HJICT HA TEXHOJIOTHYC-
CKYIO TIepepadOTKy UIS MOJTyUCHHsS HHIUBHUIyaTIbHBIX BEIICCTB, BOZMOXHO
HCIIOJB30BaHUE OOJIee IMUPOKOTO CIEKTPa CPEACTB 3aIIUTHI, ITOCKOIBKY
crienuanbHo nposeneHHsie B BUJIAPe uccnenoBanus mokasaiu, 4To Jaxe
MIPY HAJIMIUH OCTATKOB TIECTUIUIOB B CHIPhE, OHU OTCYTCTBYIOT B CyOCTaH-
IUSIX ¥ TOTOBBIX JIEKAPCTBEHHBIX (hopmax [2].

Tabauna 20 - Pe3ysbTaThl onpeaeeHus: COAeP:KaHUsI 0CTATOYHBIX KOJIUYECTB
repOMIHIO0B B ChIPbe JIEKAPCTBEHHBIX PACTEHUH

CyTku
I'epOunusa, aeiicTByomee Bele- | AHAJU3HPYeMblii 00beKT, roj onpe-| mocie | /I.B.,
CTBO, HOpPMa pacxoja JeJIeHust obpa- | Mr/kr
00TKH

bazarpan, 480 r/11 B.p. (6eHTa30H) | BaJepbsHa JEKAPCTBEHHAS, KOPHEBH-

122 H/0
-2,0 n/ra mia ¢ kopusimi, 2012
Byrusan 400, KC (mera3axiop, KaJIeH/lyJ1a JIEKapCTBEHHAs, COLBE- 64 1o
400 r/m) - 2,0 n/ra ns, 2013 1
Famb6urt, CK (mpomerpuH, pOMallIKa anTeyHasi, COLBETHS, 40 Ho
500 r/m) - 2,5 n/ra 2016t

) PAcTOPOIIILIA MATHUCTAS, TIIOJBI,
T'am6wur, CK - 2,0 n/ra 2016 1 91 H/O
I'esarapn, KC (npomerpuH, pacToporiia niTHUCTAs, TUIObI, 9 Ho
700 r/m) - 2,0 n/ra 2014 r
B pOoMallIKa anTeyHas, COL[BETHS,

I'ezarapn, KC - 2,5 n/ra 2013 1 47 H/0
Hyaun rona, K3 (C-meronaxiop, KaJIeH/y1a JIEKapCTBEHHAs, COLBE- 63 Wo
960 1/ ) - 1,2 n/ra s, 2013 .
JlaBuna, KC (700 /1 MmeTamMuTpo- | KaJeHyna JeKapCTBEHHAs, COLBE-

48 H/0
Ha) - 2,0 n/ra tust, 2012 1.

BaJIePbsiHA JIEKAPCTBEHHAS, KOPHEBH-

Jlasuna, KC, 2,0 n/ra mta ¢ xopraMH, 2012 1. 122 H/0
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Oxonyanue mabnuyvt 20

2014 .

CyTkH
TepOuuun, neiicTByioniee Belle- | AHATU3NPYeMblii 00beKT, rof onpe-| mociae | JI.B.,
CTBO, HOPMa pacxoaa JeJIeHHst obpa- | mMr/kr
60TKHN
Muypa, KD (xuzanodon-IT-3tun, | KkaneHayna JeKapCcTBEHHAs, COIBE- 39 o
125 r/n) - 0,8 n/ra i, 2012 1.
Murypa, K3 - 1,0 /ra MyCTBIPHHK IISITHJIONIACTHBIN, TpaBa, 25 o
2012
Murypa, K3 - 1,0 /ra pOMaIIKa anTedHas, COLBETHUS, 35 wo
2012
Murypa, K3 - 1,0 /ra pacToporia nsATHACTAsI, IUIO/BI, 59 Wo
2014
Muypa, K - 1,0 w/ra Ba”ep"’l‘:: giﬁ;ﬁ;ﬁf{‘*gg’;’z“fl’ﬂeB“‘ 101 #/0
Ipomerpexc ®JIO, KC (npome- poOMallIKa anTeyHas, COLBETHUS, 40 wo
TpuH, 700 r/n) - 2,5 n/ra 2014 .
Ipomerpexc OJIO, KC - 2,0 n/ra pacmponmazn(;{ ITEI:CTM’ TUIOREL, 92 H/0
Ckar, KD (xuzanodon-IT-tedy- KaJICH/TyJ1a JICKAPCTBEHHAs, COLIBE- 40 Wo
pui, 40 r/n) - 1,5 n/ra ist, 2013 1.
Cromr, 33 % k.3. (neHaumeTa- KaJICH/IyJ1a JISKapCTBEHHasl, COLIBe- 62 wo
nuH) - 3,0 1/ra s, 2010 T
Crowm, 33 % K.5. - 3,0 7/ra OO o Ceven®, 105 | wo
Croun mpopeccrzonan, MKC BaJICpbsIHA JICKAPCTBEHHAsS, KOPHEBH-
(455 r/n nenguMeTanuHa) - 2012 135 H/O
3.0 /ra 1I1a ¢ KOPHSIMH, L
Cromn npodeccuonan, MKC - KaJleH 1yJla JIeKapCTBEHHasl, COLIBE- 63 o
2,2 n/ra i, 2012 1.
Cromn npodeccuonan, MKC — pacTopora NsATHUCTAsl, OB, 9 /o
2,2 n/ra 2016
IYCTBIPHUK nﬂmngnacmmﬁ, Tpasa, 70 Wo
Drozunan dpopre, KO (150 r/n r
¢nyazudon-I1-6yruna) - 2,0 n/ra pOMallIKa anTeyHas, COLBETHUS, 34 /o
or
Xaxep, BI'P (knonupanu, MYCTBIPHUK MATHIONACTHBIN, TPaBa, 27 wo
750 r/kr) - 0,12 xr/ra 2013 .
XBactokc axcTpa, BP (360 r/n pomaiika antedHas, couserus, 2011
MITIA) - 0,6 n/ra L. 32 H/o
Ocrami, KD (330 r/n nenaume- KaJIeH/TyJla JTEeKapCTBEHHAs, COIIBE- 64 wo
TanuHa) - 3,0 n/ra Tust, 2011 .
Serawm, KD - 4.0 n/ra BaJIepbsiHA JICKAPCTBEHHASI, KOPHEBH- 135 wo
ma ¢ kopusimu, 2012 .
Serawm, KD - 6,0 i/ra BaJICpbsiHA JICKAPCTBEHHASI, KOPHEBH- 135 Wo
ma ¢ kopusimu, 2012 .
Seramm, KD - 3,0 w/ra pacToporia mITHACTAsI, TUTOJIB, 9 Wo

TIpumeuanue: H/0 — He OGHAPYKEHO
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3akiaouenne. He OoTMEUYeHO 3HAUMTENBHOTO BIHSIHHUS CPOKOB IIPOBE-
JICHUSI PYYHOW W XMUMHYECKOH IPOMOJKH HA Ka4eCTBEHHBIC ITOKAa3aTeIH
CBIPBSI KAJICHAYIBI JICKAPCTBCHHOW (()IaBOHOMIBI B TIEpecUeTe Ha PYTHH),
pOMAIIIKK anTeyHOH (CuHee 2(UpPHOE MAacyo0), BallepHaHbl JCKapCTBEHHOU
(BayemoTpHAaTHI B IepecyeTe Ha MUPHIIHEBYIO COIb BaJITpaTa), paCTOPOIIIITI
MATHHCTOU ((pTaBONUTHAHBI B ITepecyeTe Ha CHIIMMAPHH) U ITyCTHIPHUKA TIsI-
TIIONAacTHOTO ((IIABOHOWIIBI B TIepecdeTe Ha Turepos3un). [lpumeHseMsre
repOUIIUIBI He 3aTrPsI3HSIOT JIEKAPCTBEHHOE CHIPhE, MMOCKOIBKY MX OCTAaTO4-
HBIX KOJIMYECTB O0HAPYKEHO He OBLIO.

Pabora BemmonHeHa mpu moaepxkke bBPODU «Ixomoro-omonornyeckoe
000CHOBaHME CHCTEMBI 3aIUTHI OT COPHSIKOB JIEKAPCTBSHHBIX PACTCHUH IS
MTOJYYCHUST BEICOKOKAUYECTBEHHOTO CHIphs B bemapycu u [lompmie» (Ne T'P
20143192) (moroBop ¢ BPODU Neb14MC-004 ot 23 mas 2014 1.).

CHHCOK JINTepaTyphbl

1. Bupman, JLJI. IepOununs! am1s todanTa aHHCOBOro BToporo roza ereranuu / JI.JI. Bup-
MaH // Bonpocsl nHTeHCHbHKANUS d(pUPHOMACINIHOTO Tpon3BocTBa B Monnasckoit CCP: ¢6.
Hayd. Tp. / Hayd.-pomsB. 00-Hue 10 3pUPHEIM MaciaM M mapQroMep.-KOCMETHY. H3SIIHsIM,
MooJ. ONBIT. CTAaHIUS IO dPUPOMACTHIHBIM KyIbTypaM U MaciaM; peaxoi.: I. M. Myctsamo [u
np.]. — 1987. — C. 109-113.

2. brixoB, B.A. 3amura 1ekapcTBEHHBIX KyJIBTYp OT Bpexuteneil, OonesHeil U COpHSKOB:
cnpaBounuk / B.A. brixos, JI.M. bymkosckas, I'I1. I[Tymkuna. — M.: PACXH BUJIAP, 2006.
—112c.

3. T'ocynapcreennas ®apmaxones PecryOmuku Bemapycs II. O6mue MeToxbl KOHTPOIS
KauecTBa JICKapCTBEHHBIX CPeACTB / L[eHTp HKclepTu3 M HCHBITAaHHI B 31paBOOXPAHCHUH;
nox obm. pen. A. A. Illepsikosa; B 2 T. — T. 1. — Mononeuno: «Tunorpadus «Ilodemay, 2012.
- 1220 c.

4. TocynapcrBennast ®apmaxornes: Pecrryonuku benmapycs. KoHTpob kauecTBa IeKapcTBeH-
HBIX BEIIECTB U JICKAPCTBEHHOIO PACTUTEIBHOIO CHIPbs / LIeHTp dKcHepTH3 M HUCIBITaHHI B
3apaBooXpaHeHud; nox oom. pen. A. A. Illepsixosa; B 3 T. T. 2. — Monoxeuno: «Tunorpadus
«ITobemar», 2008. — 472 c.

5. T'ocynapcteennas @apmakones Pecrryonuku benmapycs. KonTpons kadecTsa dapmaries-
THYECKUX CyOcTaHnui / LIeHTp SKCIIepTH3 M UCIIBITAaHUH B 3APaBOOXPAHEHUH; IO O0II. pef. A.
A. llepsikoa; B 3 T. T. 3. — Mononeuno: «Tunorpadus «Ilo6ema», 2009. — 728 c.

6. 3abapa, }0.M. 3amuTa 0BOIIHBIX KyJIETYp OT COPHBIX pacteHuii / H0.M. 3abapa. — MuHCK:
Benapycckas Hayka, 2005. — 243 c.

7. Kupnosa, M.B. Cenexuust sxuHanen mypirypHoil B MockoBckoii oomactu / M.B. Kup-
noBa, H.T. Konown, II.H. ABunos// HoBble 1 HETpaAUIHOHHBIE PACTEHHSI U NEPCHEKTHBBI HX
ncronp30BaHus: Marepuansl VI Mexxaynap. cumi., [Tymuno, 20-24 utons 2005 1. / Beepoc.
Hay4.-MCCJIe]l. MH-T CEJICKLUH U CEMEHOBOJICTBA OBOIIHBIX KyJbTYp. — [lymnmHo, 2005. — T.3.—
C. 334-336.

8. JIro6eHoB, 5. BausHue repOUNnIOB Ha OHOXHUMHYECKHI COCTaB HEKOTOPBIX CEIBbCKOXO-
3siicTBeHHBIX KyabTyp / S1. JIto6enos, C. Ileiiues, I1. ITetxoBa // Tpymst BU3P— 1975. — Beim.
43. - C. 33-40.

9. Ilmvenos, K.C. buonorndyeckue OCHOBBI BO3JIENIBIBAHUS JTEKAPCTBEHHBIX PACTCHUH B
Cpennem IToBomkbe: aBToped. muc. ... a-pa. ouon. Hayk: 06.01.13 / K.C. Tlumenos; BUJIAP
PACXH. — Mocksa, 2002. — 62 c.

72



10. [TpomyKThI MHUIIEBBIE U IPOJOBOIBLCTBEHHOE ChIphe. MeTozbl 0TOOpa npod s onpese-
nenus nokasareneit 6ezonacnoct: CTh 1036-97. — Beea. 01.07.1997. — Ilepeunsa. 08.10.2010
cuM. Ne 1 (MYC PB Ne 4-2000) — Munck: Benopyc. roc. MH-T cTaHAapTU3aLUK U CePTUDHKA-
mun: betHUKTUMMII, 2010. — 40 c.

11. Xumuyeckuil aHau3 JICKAPCTBEHHBIX PACTEHMI: yued. mocodue [uisi papmareBTuye-
ckux By3oB / E. SI. Jlageiruna [u ap.]; nox pen. H. W. I'punkesuy, JI. H. Cadponnu. — M.:
Beicmas mkona, 1983. — 176 c.

12. Pank, F. The influence of chemical weed control on quality characters of medicinal and
aromatic plants / F. Pank // Herba-Hungarica. — 1990. — 29(3). — P. 51-58.

E.A. Yakimovich
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

INFLUENCE OF HAND WEEDING PERIODS AND
HERBICIDES ON MEDICINAL PLANTS RAW
MATERIAL QUALITY

Annotation. There is no significant effect of hand weeding periods and chemical
weeding on raw material qualitative indicators of calendula officinalis (flavonoids
in terms of rutin), chamomile (blue essential oil), common valerian (valepotriates in
terms of pirilic valtrate salt), thistle (flavolignanes in recalculation on silymarin) and
motherwort (flavonoids in terms of hyperoside). The herbicides used do not contam-
inate the medicinal raw material, since no residues have been found.

Key words: medicinal plants, flavonoids in terms of rutin, blue essential oil, vale-
potriates in terms of pirilic salt of valtrate, flavolignans in terms of silymarin and
flavonoids in terms of hyperoside.
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OUTOMATOJOI A

VIIK 635.63+632.952

B. B. Babuwesuu
PVII «Uncmumym 3awumol pacmenuiiy, ae. Ipunyku, Munckuii p-n

JANHAMMUKA PABBUTUA ACKOXUTO3A U
OIEHKA DOPEKTUBHOCTHU &YHI'MIMU OB J1JIsA
KOHTPOJISAA BOJIE3HU B ITIOCAJKAX OI'YPHA
SAINMINEHHOT'O I'PYHTA

Peyenzenm: xano. 6uon. nayk Boiimka /I.B.

AnHoTanust. [IpescraBnens! JaHHBIE TT0 PA3BUTHIO aCKOXUTO3a B IOCAIKAX OTypIa
3alMIIEHHOTO IPYHTA, KOTOPOE AOCTUTAJIO0 B 3UMHE-BECEHHUM KyIIbTYypoobopot 21,5 %
U B JieTHe-0ceHHMH — 52,8 %. Bronormueckas s¢ppextnBrOCTS npenapara Lunemn Tor
140, AK (1,0 n/ra) mocne nBykpaTHOi 0OpaOOTKH pacTeHUIA TPOTUB OOJIE3HU COCTABH-
JIa B 3MIMHE-BECCHHUH U JICTHE-OCEHHMI ce30HbI 68,3 1 56,2 % COOTBETCTBEHHO.

KnroueBsle c10Ba: 3alIMINICHHBIN IPYHT, KYJIBTYpoOOOPOT, Orypell, acKOXHTO3,
¢GyHrunua, ouonorunyeckas 3pPEeKTUBHOCTD.

Bgeenenune. Cpenn komriekca Ooe3HeH orypiia, BRIPAIIUBAEMOro B yc-
JIOBUSIX 3alUIEHHOTO TPYHTa Ha TeppUTOpHH bemapycu, roMuHHpyromee
MIOJIOKEHUE 3aHMMAIOT IaTOreHbl I'PUOHOM STHOJIOTHMH, BHIOBOH COCTaB
KOTOPBIX 32 MHOTHE I'OJIbl CYIIIECTBEHHO HE M3MEHMIICS, U TOJIbKO MHTECHCHB-
HOCTb UX Pa3BUTHSA SIBIISIETCS BAPUAOEIBbHBIM IT0KA3aTEIEM.

B panHux paboTax, ONMUCHIBAIONINX (PUTOMATOIIOTHUECKYIO CUTYallHIO Ha
OBOIIHBIX KYJIBTYpax 3alUIIEHHOTO TPYHTA, YKa3aHO, YTO IPH BBIPAIINBA-
HUM OT'yplia B INICHOYHBIX TEIUTMIAX 0e3 o0orpeBa HambOoJblIee pa3BUTHE
numenu Oypast M OJIMBKOBasl MSATHUCTOCTH, MyYHHCTas poca U OeJiasi THUIIb.
B o0orpeBaeMbIX MJICHOYHBIX TEIUIMIAX HAaWUOOJbIIAs THOENb pacTeHHH
ycTaHoBieHa OT ackoxutosa (36,0%), B APYruX THIIAX KyJbTHBAI[HOHHBIX
COOpYKeHHH pa3BUTHE OOJIE3HHU BapbupoBaio ot 5,4 1o 19,2% [11].

C pasBUTHEM TEIUIMYHOTO IPOM3BOJCTBA OTYpEIl CTAIH BBIPAIIMBATH
MIPEUMYILECTBEHHO B OCTEKJICHHBIX TEIUINIAX C UCTIOIL30BAaHHEM TOP(Oo- 1
opraHomMuHepasibHbIX cyocTparoB. [To nanueiM M. A. Tlpumiens! B nepron
2002-2004 rr. OCHOBHBIMH OOJIE3HSIMH KYJBTYDPbI, HAHOCSIIIIUMHU OOJIBIION
9KOHOMHYECKHUH YPOH, ABISUIUCEH (Py3apHO3HOE yBATaHHUE U JIOKHAS MyYHU-
cras poca [20].
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ITocenoBaBmas TeXHOJOTHYECKAST MOJACPHU3AIMS TETUTHYHOTO CEKTOpa
OBOIIIEBO/ICTBA, BKIIOUABIIAs TOJHBIA MEpeXOa Ha aBTOMATH3UPOBAHHYIO
CHCTEMYy KOHTPOJS MHUKPOKJIMMATa, WCIOIH30BAaHHE MalOOOBEMHOW TH-
JPOTIOHUKH TIPH ONTUMH3UPOBAHHOM pAacXoie BOABI, YAOOpeHWH W T.H.,
TTO3BOJIHJIA MAKCHMAITFHO YITYYIIHUTh ITPOIECC MPON3BOICTBA OTypIia KPyTIIOo-
ronugHo. OHAKO OcCTaeTcs MpobiemMa 3apakeHus] PAaCTCHUH Pa3TUIHBIMU
Bo3Oyaurensmu. Corpynaukamu PYTI « IHCTUTYT 3aIIUTH pacTeHUID ycTa-
HOBJICHO MAacCOBO€ paCIpPOCTPAaHEHHE BHUPYCHBIX OOJNE3HEH, a Tarke
MYYHHCTOH POCHI, CEpOii THIJIHM, KOPHEBHIX U MPUKOPHEBHIX THHUJIEH (Oomee
50%). Pa3zButne ackoxutosa ormedanu Ha 40,0 % oOcieqoBaHHBIX TUIOIIA-
nei [2, 4, 21].

B mocnemgnne ToapI aCKOXUTO3 SBISETCS TOBCEMECTHO PACcIpOCTPaHEH-
HBIM 3a00JIEBaHMEM Ha OTypIle, BHIPAIIMBACMOM B 3aIIMIICHHOM TPYHTE.
OToMy CHOCOOCTBYeT BO3MOXKHOCTH BO30yamTens Oo0Ne3HH (CyMyaThIit
rpud Ascochyta cucumeris Fautrey & Roum. [teneomopda - Didymella
bryoniae (Fuckel) Rehm]) amuTenpHO cOXpaHATBCS Ha PACTHTEIBHBIX
ocTaTkax (0 2-X JeT) U KOHCTPYKIHUAX TEIUIUIl, a TaKXKe TepeaaBaThCs C
cemeHamu pacrenmii cem. Cucurbitaceae (MH(EKIHMS COXpaHSETCS B Iie-
pHcIiepMe, 3apOABIIIEBIX JTUCTUKAX U CEMEHHOI 000JI09Ke), UTO MO3BOISIET
TIpu OIATONPUATHBIX KIMMAaTHYECKUX YCIOBUAX HHPHUINPOBATh HaI3eMHBIC
YacTH PAaCTCHUS Ha PAHHUX CTaIUsAX pa3BUTHsA orypma [23, 26, 27].

BpemoHOoCHOCTh aCKOXHMTO3a BBIPAKACTCA B MPEKACBPEMEHHOW THOETH
pacTeHuil MpU paHHEM MOPaKEHUH MPUKOpHEBOW yacTu ctedms [1, §]. BoI-
COKOE pa3BHUTHE OOJIC3HH Ha OTYpIIe MPUBOINT K Hemobopy ypoxas 1o 52,0 %
Ha CHIIbHOBOCIIPUUMYHBEIX copTax 1 10 9,3 % — Ha crabomnopaskaeMbIx [7].

MUKpOKIMMAT TEIUIAI] MPH BBIPAIMBAHUK KYJIBTYPBI OTypIla, XapakTe-
PHBYIOLIUICS TOBBIIICHHOW BIAKHOCTBIO M YMEPEHHBIMH TEMIIEpaTypamu
BO3IyXa, ABIACTCA ONarompusATHBIM JUIA pa3BuUTHs ackoxutosa [9, 14]. Ilo
JIUTEPaTypHBIM JaHHBIM BO30OYIHUTEIHh CIIOCOOCH Pa3BUBATHCS B ITUPOKOM JTH-
armaszone temreparyp (+10...+32° C) u OTHOCHTETHHON BIQXKHOCTH BO3IyXa
(20,0-100%) [27]. B Toxe Bpemsa Temmeparypa +25° C sBiseTcss ONTUMAb-
HBIM IIOKa3aTeneM Uil WHOHUIHUPOBAHMSA JHCTHEB OTypla W CHOPYISAIMN
narorera Ha ctedmax. OmHaKo HanOobIee 3HAYCHUE JIJISI 3apAXKSHUS pacTe-
HUI OOJIE3HBIO0 MMEET IMOBBIIICHHAS BIAXKHOCTH Bo3myxa (>90%) u Hammume
CBOOOJTHOM BiTaru Ha pacteHusix [ 15, 22]. Bmecte ¢ TeM, HEKOTOPBIMHU aBTOpa-
MH OTMEYAeTCsl, YTO MOPAKEHHOCTh pacTeHuit D. bryoniae B NeTHE-0CEHHEM
KyJIBTypO0OOpOTE BBIIIIE, YEM B 3MMHE-BECCHHEM KyJIbTypoobopore [3, 10, 24].

Lenpro HAMIMX MCCIENOBAHMH SIBISUIOCH M3YYCHUE TUHAMUKH PA3BUTHS
ACKOXMTO3a Ha PACTEHHUSX OTypIia B YCIOBUSIX 3alllUIEHHOTO TPyHTa U (-
(heKTHBHOCTH XMMHUYECKUX CPEICTB 3aIIUTHI IPOTHUB OOJIE3HN.
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MeTonbl mpoBefeHHsi HccaeqoBaHU. OTBITBI NMPOBOAWINM B IPO-
m3BoncTBeHHBIX Terumumax KCVYII «Cermoropckast oBomrHast (adprkay»
(Tomenbekast 00macTb) B 3MMHE-BECEHHHH M JIETHE-OCEHHHH IT€PHOIBI
2017 r., rae orypel BbIpalUBaIl HA MUHEPAILHON BaTe B YCIOBUAX PETy-
JIMPYeMOro MUKpOKIrMara. OCHOBHBIM KPUTEPHEM IIPH BBIOOPE XO3sHCTBa
SIBIISTIOCH ©KETOAHOE TOpaKeHHE PACTEHUH aCKOXHUTO30M U OTCYTCTBHE
IUIOJJOCMEHBI.

Jnst ycTaHOBIEHUsI pa3BUTHSI OOJE3HM MPOBOIAMIM CHUCTEMATHUYECKHE
o0crenoBanns nocanok orypua Amner /|, u Kypax /| (opurunarop — ¢. I'as-
pHII); IIOTHOCTh MOCAIKH KYJIBTYpbI cocTaBisiia 2,5 mr/m?. Temmeparypy
U BJIQ)KHOCTb CUMTHIBAJIU C TTOKa3aTesIel, perucTpUpPyeMbIX KIIMMATHUECKUM
KoMIIbIoTepoM. CTeneHb MOpakeHUs pacTeHUIl OLEHUBAIHM C HCIIOIb30Ba-
HUEM IIKaJbl, MPEACTaBICHHON B METOAMYECKHX yka3aHwsx [18]. Pacuer
Pa3BUTHUS aCKOXUTO3a IPOBOJMIIM MO cieayromeil hopmyie:

R= (¥(axb)x100)/(N xK),

rme R — passutue Gonesuu (%); Y (axb) — cymma Nmpou3BeACHUI 4unciia
OONBHBIX pacTeHWH (a) Ha COOTBETCTBYIOMHUI UM Oamur mopaxeHus (b);
N — ofmiee koM9YeCcTBO pacTeHHH B IpoOe (OOJIBHBIX M 3710POBHIX ), MT.; K —
BBICIIH# OaJiT miKkasiel yueta [17].

W3 oToOpaHHBIX 00pa3I0B MOPAKEHHOW TKaHU OTypIia B JaOOpaTOPHBIX
YCIIOBUSIX TIPOBOJIMIIM BBIAEICHUE Ipruda B YHCTYIO KyJIBTypy OOIIenpH-
HATBIMU B (puTOmaTrosoruu merogamu. Jis uaeHTHQHUKALUU BO30YIUTEIS
6one3Hn mcnonb3oBanu omnpenenutenu MemsHuka B.A. (1977) u [uno-
mwmuko H.M. (1977) [16, 19].

[ToneBoii ombIT 1O OLEHKE OHOJOrHYecKOH S(P(PEKTHBHOCTH MpUMe-
HEHUS XMUMHUYECKHX IIPENapaToB MPOTHB aCKOXHTO3a TaKXKe ObLT 3aJI0KEH
B terumnax komoOmHara KCVYII «Cernoropckas oBomHas ¢abpuka». B
UCCIeN0BaHusAX Hcnonb3oBany HoBbld (yHruuun Lunemn Tonm 140, JIK
(mudenoxonazon, 125 r/n + undmydenamun, 15 /1, Hopma pacxoma — 1,0
n/ra) ¥ mmporo npumensieMslii — Cuty, BI'/1 (dayauoxconn, 250 r/kr +
unpoxuamt, 375 1/kr, HopMa pacxoaa — 1,0 kr/ra). Cxema onbITa BKIIIOYa-
J1a IBYKpaTHYI0 0OpaboTKy JIENSHOK HpernaparaMiu, HAuMHAs C MOSBICHUS
TIEPBBIX PU3HAKOB OOJIE3HU, TOBTOPHO — uepe3 7-10 nueit. Konrposewm ciry-
MM pacTeHus: 06e3 npumeneHus QyHrunuaa. Kaxaplii BapuaHT 3aoxeH
B YETBIPEXKPATHOM MTOBTOPHOCTH, PACTIONOKEHHE AEISIHOK — PEHIOMHU3UPO-
BaHHOE, IUIOIIA/b OIMBITHOM JeNsHK cocTaBisiia 10 M?. Buonornueckyio
3 PEeKTUBHOCTD ONPEIEIISUIN 110 CHI)KEHUIO Pa3BUTHSI aCKOXUTO3a Ha 00pa-
OOTaHHBIX BAPHAHTAX OTHOCUTEIBHO KOHTPOJIS.

Pesynabrarnl ncciegoBanuii U ux odcy:xiaenue. B 3uMHe-BeceHHEM
KyJIbTypOoOOOpOTE BhICa/Ka paccajibl orypia ATIeT [, Ha HOCTOSHHOE MECTO
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Beretauuu mposefeHa 16.02.17 r. JlanHblid ruOpun XapakTepusyercs Kak
TEHEBBIHOCIMBBIM, YyCTOHYMB K HU3KUM TEMIIEpaTypam, MOpaxaeTcs Myd-
HUCTOM POCOH U TOJIEPAHTEH K acKOXHUTO3y [13].

B nepBblil MecsL nocie BbICAIKU paccabl OrypLa pPa3BUTHE PACTEHUI
MIPOXOJMIIO TIPU CTAOMIBHBIX CPEIHECYTOYHBIX MOKa3aHMSAX TEMIIEPaTyphl
(+20 °C) u mpu BnaxxHoctH Bo3ayxa He Bbime 80%. C ycuineHnem Bere-
TaTHBHOTO M TEHEPATHMBHOTO POCTA KYJBTYPBI, a TAKXKE C yBEIHMYCHHUEM
JUIMHBI CBETOBOTO JTHSI M1 U3MEHEHNEM YPOBHS COJHEYHON MHCOJSIIUM TEX-
HOJIOTUYECKHUE TapaMeTphl IPU BBIPAIIMBAHNUH TUEIIOOBIUISIEMBIX THOPH/IOB
BKJIIOYAIOT MOJICPKAaHUE TeMIlepaTypbl JHeM Ha ypoBHe +20...+24 °C,
HOYbI0 — +16...+17 °C mpu OTHOCHUTEIBHON BIXHOCTH Bo3ayxa 75-80%
[5, 13, 14]. OnHako B TeruMIiax KOMOMHATA MTPOUCXOIUIN ITOCTOSIHHBIC KO-
ne0aHus TEMIIEPAaTypHBIX PEKHMOB, YTO HANPSAMYIO BIMSUIO HAa YPOBEHb
BIaXHOCTH. Tak, ¢ MapTa IO amnpeib MaKCUMaJbHasl TEMIIepaTypa BO3IyXa
konebanack B mpezenax oT +18,6 mo 25,1 °C, a ¢ mast o urOHb — OT +24,6
10 +32,9 °C npu OTHOCHTENILHO CTAOMIIbHBIX OOIIHMX MOKA3aTeNsAX TeMIepa-
Typsl B HOYHOE Bpems (+14,5...+17,3 °C) (pucynok 1). CpennecyTouHbIH
YPOBEHb OTHOCUTEJIBHOW BIIAJKHOCTH BO3JlyXa B YUETHBIH MEPHOJ HAXOAMII-
cs B amama3one ot 75,9 no 92,7%. Takue n3MeHeHus: THAPOTEPMUIECCKIX
yCIoBuil Ha MPOTSHKEHUN BET€TAlMOHHOTO IEpHoJa PACTEHUH OTPa3HIINCh
Ha oO1elt GpuTocaHnTapHOI CUTYyaIMK B MOCaKaxX Oryplia.

OTHOCHTENE ST BIEGKHOCTL BORIyXA, %o

i 712,03 2103, 3L03. 1004, 19.04. 28.04. 05.05. 14.05. 26,05, 07.06.  19.06.
s CpenHecy TOYHBIH NOKA3ATENb 0THOCHTeIbHOH BIaAHOCTH BO3Iyxa, %
| PassnTHe Go/1e3HH Ha pacTeHHAX, U
=—p=— MarcHManbHAA CYTOYHAA TEMIEPATYpa Bo3ayxa, " C
= W= MunuymaabHas cyToYHAS TEMOEpaTYpa Bo3aysa, ~ C

Pucynok 1. luHaMUKa pa3BUTHS ACKOXHTO3a HA KYJIbType
orypua Arjer F,B 3UMHe-BeceHHeM KyJIbTypoodopoTe
(KCVYII «CBeTi0oropckas opoinasi padpukay», l'omennsckast 00.1., 2017 1)

Pe3ynbTarbl (PUTONATOIOTHYECKOTO MOHUTOPHHIA MO3BOJWIM YCTaHO-
BUTh JUHAMHKY Pa3BUTHS aCKOXUTO3a B 3MMHE-BECCHHUH MEPHOJI, HAYMHAS
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C MOSIBJICHUSI CHMITTOMOB OOJIE3HHM B TIEPBOH Jiekase anpeds (dpaza MaccoBOro
LBETCHHUS U IJIOJOHOIICHHUS ) Ha JIUCThAX HIKHETO sIpyca PacTeHUH OrypIa.
IlepBble mpU3HAKK MOpaKEHUS] PACTEHUM MPOSBIISUIACH M0 KParo JINCTOBOM
IUTACTHHKH B BHJE CBETIO-KOPUYHEBBIX IISTEH, KOTOPHIE B JNaJbHEHIIEM
YBEJIMYHMBAJINCh, COKpAIlas aCCUMIJIAIMOHHYIO IUIOMIAh JIUCTOBOW IIIa-
CTHHKH: pa3BUTHE Oone3nn Ha gaty y4era (10.04.17 ) coctasmio 0,6 %.

Tak kak B IepHONI 3MMHE-BECEHHEr0 KyJIETYypooOOpoTa B TEIUIHIIE CO-
XpaHsUIaCh BBICOKAs OTHOCHWTENBHAS BIAXHOCTh Bo3myxa (>85%), aTo
CIocoOCTBOBAJIO ATbHEHIIIEMY Pa3BUTHIO aCKOXHUTO3a. bone3Hp ormeuann
B OCHOBHOM Ha JIUCTHAX HIYKHETO U CPETHETO SIPyCOB PACTCHHUH, a TAKKE Ha
OCTAIOIIUXCS MOCIIE WX yAaJCHUS TMEeHbKaX, ¥ B MECHBIICH CTENCHH HA CTe-
611X orypua. B mepuon TpeTbeit qexaasl Mast CTENeHb TOPAXKEHNS paCTeHUI
ackoxuTo3oM coctaBmia 13,6% (26.05.17 1), a K KOHI[y BEreTallHOHHOTO
neprona (19.06.17 r.) pacternii— 21,5 %.

Hecmortpst Ha TO, 9TO TMCcTOBas (hopMa aCKOXHUTO3a CIMTACTCSI MEHEE Bpe-
JIOHOCHOM, B UHQHUIIUPOBAHHBIX JIUCTHSIX POUCXOUT yCHUIICHHE AKTUBHOCTH
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX (PEPMEHTOB U PE3KOE COKpAIICHUE CO-
Jiepkanus XJopouiuia, 3a CUET Yero yMeHbIIaeTcs: (JOTOCHMHTETHUECKUIA
MTOTEHIINAJ PACTCHHUS U, CIIEJOBATEIHHO, CHIDKACTCSA KA9Y€CTBO M KOJTMYECTBO
ypoxas [15]. B nHamem onbiTe yposkalHOCTB orypua ATIeT F', cocTaBuia
25,0 kr/m? npu noternmae 30,0-35,0 kr/mM? 1j1s JaHHOTO THOpH .

I'ubpun orypma Kypax sBisercs Hambosee pacripOCTpaHEHHBIM IS
BBIPAIMBAHUS B TIEPHOJ JICTHE-OCEHHETO KYIBTYpOOOOpOTa B YCIIOBHSIX
pecIyOIHKH, TaK KaK XapaKTePHU3yeTCsl BRICOKOH YPOXKAHHOCTBIO, yCTOWYH-
BOCTBIO K MyYHHCTOH poce U KOPHEBBIM THWIIM. B ToXke Bpems mopaxaercs
TakUMHU OOJIE3HAMH KaK BHPO3BI M MIEPOHOCIOPO3, a Pa3BUTHE ACKOXHUTO3a
Moxet gocturats 42,0 % [10, 12].

Beicanka B Temmmy paccamsl orypua Kypax £, Obula mposeneHa
15.07.2017 r. T'maporepMuyIecKre YCIOBHUS MEPBBIX MECSIIEB JICTHE-OCEHHETO
KyJBTyp00o0OpOTa XapaKTEepHU30BAINCh BBICOKOH CPEIHECYTOUHOH TeMIepa-
Typoit Bo3ayxa. Tak, ¢ aBrycra mo BTOPYIO J€Kaay CEHTSIOpS MaKCHMaslbHAs
TeMIIepaTypa B TeIUIMIaX BapbupoBaia ot +25,2 no +37,2 °C, MUHIMaIbHas —
+13,5...17,1 °C, nmpu cpenHeCyTOYHON OTHOCHUTEIBEHON BIAKHOCTH BO3IyXa
65,3-92,0% (pucynok 2). Takoil MUKpOKIAMAT OJIarONpHATCTBOBAI Pa3BHU-
TUIO MHOTHX OOJIE3HEH yXKe Ha paHHUX CTaauAX (hOPMUPOBAHUS PACTCHUI.

[lepBrle MpU3HAKK ACKOXUTO3a B ITOCAIKAX OTYypIla HAadyalld MPOSBIATHCS
BO BTOpoOH aekaze aBrycta (15.08.17 1., ocHOBHas (a3a pa3BUTHA KyIBTYPHI
7 no mkane BBCH). Mndeknust pa3BuBanach mo Kparo JUCTOBOW IMITACTHHKH
pacTeHuil, a Ha HIDKHEH 4acTh cTeOIsI U MEXKI0Y3JIUAX MOSBIISUIACH JKEITO-
BaTO-OyphIe MM MOKHYIIHNE KOPUIHEBATHIC IIATHA.
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PucyHok 2. /lHHaAMHKa Pa3BUTHS ACKOXHTO032 HA KYJbType Orypua
Kypax F, B jerne-ocennem Kyibtypoodopore (KCYII «Crerioropckas
oBolHAasA ¢adpuka», [lomenbckasn 00i., 2017 r.)

B nanbHeiiiem, B CBSI3M ¢ OTCYTCTBUEM KOHTYPHOTO MOJOTPEBa TEILIHII,
aAMIUTUTYa CYTOYHBIX TEMIIEPaTyp PE3KO IOIia Ha yObLIb, a HE CKOPPEK-
TUPOBAHHOC OPOIICHUC PACTCHUN W NMPOHUKHOBCHHE BHCIIHUX OCAIKOB B
pe3yJbTare OTCYTCTBUSI MTOJHOW TePMETHYHOCTH TEIUIUI] PUBEIIO K MOBbI-
[ICHUIO YPOBHS BIAXHOCTH Bo3ayxa (>90%). O6pasyromasicsi cBOOOIHAS
[MOBEPXHOCTHAS BJIara Ha JIMCTHIX OTypIla CIOCOOCTBOBAIA MPOPACTAHUIO
crop rpuba.

JuHaMuka pa3BUTHS OOJIC3HHU, IPESICTABICHHAS HA PICYHKE 2, TO3BOJISICT
TOBOPUTH 00 MHTEHCHUBHOM MOPAXKCHUH PACTEHUH B CIIOKHBIIMXCS MUKPO-
KIIMMAaTUYECKHUX YCJIOBUAX, KOTOPOE IOCTHUIVIO B MEPBYIO JCKaIy OKTAOPS
52,8% (10.10.17 r.). B 3HaunNTEeNBHON CTENEHW ACKOXHTO30M IIOpa)kal-
csl cTe0enb paCTCHUH, B YaCTHOCTHU, MPUKOPHEBAsl 30HA M Y3JIOBBIC YacTH,
r7e OTMEYa I Pa3MOYaIMBaHUE M PACTPECKUBAHUE TKAHEH C BbIJACICHUEM
OKCCydaTa, a TaKK€ BBICOKYIO IUIOTHOCTH IMMUKHHJ B BUJAC YCPHBIX TOYCK.
DTO MOBIHUSUIIO HA CHIKCHUE OMOJIOTUYECKOTO TOTCHIIHATA PACTCHUM U CO-
KpallleHHe WX BereTalroHHOro nepuona. CpeaHssi ypoxkaHOCTh orypia B
HCCIIEIyeMBbIii TIEPHOJ] COCTABHIIA BCETO 8,3 Kr/M>.

Ha wam B3misJ, moMuMoO ONAronmpusTHBIX IS TOSBICHHS OOJNe3HU
THJPOTEPMHUUECKUX YCIIOBHH JIETHE-OCEHHEr0 KyJIbTypooOOpoTa U II0-
CIICIYIOMICH CIIOKUBIICHCS (DUTOCAHUTAPHON CHUTyallud B TEIUIUIIAX,
OTPHIIATENILHO CKa3bIBaIOIIEHCs Ha 00meM (DU3HOIOTHYECKOM COCTOSIHUU
pACTCHUH, PA3BUTHIO aCKOXUTO3a TAKXKE CIIOCOOCTBOBAIU M IPOBOJIUMBIC
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3alIMTHBIC MEPOIPUSATHS OT COIYTCTBYIOLINX BPEAHBIX 00BEKTOB (KJICHIH,
TPHIICHI, MyYHHCTasl poca U MEPOHOCHOPo3). MHOroKpaTHble 00paboTKH
TIOBBIMIAIA OTHOCHUTEIBHBIH ypPOBEHb BIAKHOCTH BO3AyXa M JIOTIOIHH-
TeNbHO obecriednBain oOpa3oBaHHWE CBOOOIHOW BJIarM Ha MOBEPXHOCTH
JUCTBEB, YTO CHOCOOCTBOBAJIO YCKOPEHHIO MPOPACTAaHHS NMHUKHOCIIOp 3a
KOPOTKHI Tieprol BpeMeHu. Kpome Toro, ux akTHBHOE paclpoCTpaHeHHE
B IOCAJKax OTyplia MPOMCXOAMIIO B PE3YNIbTaTe ONPHICKMBAHUS PaCTCHUN
pu nozade pabodeit >KUAKOCTH 1O]] BBICOKUM JIaBICHUEM.

JlaHHble IMHAMUKY Pa3BHUTHSI aCKOXHUTO3a B IOCAJIKaX OTyplia B MEPHOI
3MMHE-BECEHHETO U JIETHE-OCEHHETO KYyJIETypOOOOPOTOB CBHCTEIBCTBYIOT
O BBICOKOM CTENEeHM IMOpPaKEHHUsSI PACTEHUI OOJIe3HBIO U HEOOXOIUMOCTH
CBOEBPEMEHHOTO TIPOBE/ICHHS 3aLIUTHBIX MEPOIPUSATHH MO OTPaHHUCHUIO
ee BpenoHocHOCTH. OmHaKko moadop d(h(HEKTUBHBIX CPEICTB 3AIIUTHI MPO-
TUB aCKOXMTO3a 3aTPYJHEH B CBSI3M CO CIOKHOW OMoJOrnei Bo30ynures
n cnenupUUECKIMH yCIOBHSIMHA MHUKpOKJIMMaTa Temumi. B pecmybnmke
JUIS 3AIUTHI OTYpLIa OT OOJIE3HH Pa3pelIeHO TPUMEHEHHE TPEX MpernaparoB
XMMHYECKOTO CHHTE3a, U3 KOTOPBIX Ha MPAKTHKE HanOoIIee IHUPOKOe puMe-
HEHHE MOTyYHII TOIBKO (GyHrHIu cucteMuoro aeicteust Ceutya, BAT' [6]. C
LIEJIBIO PAaCHIMPEHHsT aCCOPTUMEHTA NPENapaToB JUIsi CHU)KEHHST BPEIOHOC-
HOCTH aCKOXHUTO03a ObUT HCIIBITaH (DYHTUINI CUCTEMHOTO AeiicTBus Lunenn
Tom 140, JIK, nelicTByrolIue BEIecTBa KOTOPOTO CIIOCOOHBI HHIMOUPOBATh
MIaTOTe€HBI M3 KIJIACCOB acKo-, 0a3uaNo- U AEHTEPOMHIIETOB.

B pesynbrare mpoBeneHHsT BEreTalIOHHOTO OIbITa 110 OIEHKE (yH-
rununoB Huaenn Tonm 140, K u Csutu, BAI' no cHMWXeHUIO pa3BUTHUS
ACKOXMTO3a Ha PAcTeHUAX Orypla yCTaHOBIICHA HauOomblias uX d(dex-
TUBHOCTH B IIE€PUOJ 3MMHE-BECEHHETO KyNIbTypooOopora. B Toxe Bpems
HaMMEHBIIYIO TOPaKEHHOCTh OTYPIIA 3a J]Ba CE30HA OTMEUAIIH Ha OITBITHBIX
yuactkax ¢ npumenenuem [lunenu Tonm 140, JIK, xoTopast B cpaBHEHUHU C
BapraHTOM 0Oe3 00paboTku ObLTa HIDKE B 3,2 pa3a Ha TuOpuae ATIeT u B 2,3
pasa Ha rudpune Kypax: ononorunueckas 3¢ GheKTHBHOCTh cocTaBuiIa 68,3 u
56,2 % cootBeTcTBEHHO (Tabauua 1).

HeBbicokue noka3zarenu 61oaornyeckoit 23pQeKTHBHOCTH MPOBEACHHBIX
3amTHEIX Meponpuatuil (< 70,0%) MOXHO OOBACHUTH TECHOH Koppe-
JSIIMOHHOM 3aBHCHUMOCTBIO JKH3HEHHOTO LUKJIA TaroreHa A. cucumeris
(teneomopda — D. bryoniae) ¢ MUKPOKITMMATHYECKAMH YCIOBHSIMH 3allld-
IIEHHOTO TPYHTa, B OCOOEHHOCTH, C YPOBHEM OTHOCHTEIIFHOH BIAXHOCTH
Bo3xyxa [22, 25, 27]. Iloatomy, Hapsity ¢ (YHTHIUAHBIMH 00pabOTKaMH,
HEo0X0AMMO MHHUMH3HPOBATH WIN HE JIOIyCKaTh 00pa3oBaHuUsi CBOOOIHON
BJIary Ha JINCTOBOM MOBEPXHOCTU PACTEHHH, TIIATEIBHO PEryJIUPYsS MUKPO-
KJIMMAaT B TEUCHUE BCETO BETETALMOHHOTO MEPHOAA KYIIBTYPhI OTypIIa.
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Tab6auna 1 — IpdexTUBHOCTH NPUMeHeHUs] PYHTHIMIOB B 3allIMTE OTypLa OT
aCKOXHTO32a B yc/10BHAX 3amuieHHoro rpyura (KCYII «Csetiioropckasi oBomHast
(padpuxa» I'omeanckoii odaactu, 2017 1)

3uMHe-BeceHHuii KyJIbTypoodopoT, ATier F,
Bapuant 10.04.17° 19.04.17" 28.04.17 05.05 .17
R R | N R B2 R B2
bes npumenenus
dynrmmma 0,9 35 - 6,4 - 7,9
Coury, B Trr/ra | ¢ 14 | 600 | 28 | 562 | 35 | 557
(3Tanon)
Hunenu Ton 140,
JIK, 1 5/ra 0,6 0,9 74,2 1,4 78,1 2,5 68,3
Jlerne-ocennuii kyibTypoodopor, Kypax F),
Bapuant 15.08.17" 28.08.17" 11.09.17 25.09.17
R R B2 R B2 R B2
be3s npumenenus 03 31 B 115 B 272 B
dynrummaa ’ ’ ’ ’
Cauty, BT, 1 xr/ra 0,6 12 61,3 6.5 43,5 15,9 41,5
(3Tanon)
Hunenun Tom 140,
K, 1 n/ra 0,3 0,6 80,6 53 53,9 11,9 56,2

IMpumeuanue. R - passute 6oie3nu (%), B - onoaornyeckas spdexrusuocts (%); (*)— aara npo-
BeJleHHs 00pa0doToK PyHrHIMAAMM.

BbIBoABI. MOHUTOPUHT aCKOXUTO3a OTYPIIA, BEIPAIIUBAEMOTO B TEILIULIAX
KCVII «Csetmioropckoii oBouiHoi adbpukm» ['omenbckoil odmacT 1moxa-
3aJ1, 4YTO B YCJIOBHSIX 3AIIMIICHHOTO TpyHTa 0O0JE3Hb IposBisieTcs B (ase
LBETEHHUs M IUIOIOHOMIECHUST pacTeHuil. HaumOonbiee passurie 0oje3HM
(52,8 %) oTMedeHO B Mepuoj JIETHE-0OCEHHET0 KyJIBTypooOopoTa Ha rudpu-
ne Kypax, rie npeobiagano Gecrionoe MIKHAIMAIBHOE CIOPOHOIICHHE — A.
cucumeris, KOTOPOE ABISIETCS OCHOBHBIM HCTOYHUKOM PaclpOCTPAHEHUS U
COXpaHEeHUS! HHPEKINH.

AHanu3 JaHHBIX MHUKPOKJIMMAaTHYEeCKHX MapaMeTpoB B NEPHUO] Berera-
LUK PACTEHHI OTypIIa 3a JiBa CE30HHBIX 000pOTa IT0Ka3ajl, 4YT0 HauOOoJbIIeH
BapnalebHOCTHIO B TEIUIMLAX OTIIMYAETCS TEMIIEpaTypa BO31yXa, 8 OTHOCH-
TeJIbHAsl BIAKHOCTH B OCHOBHOM COXPaHsIach Ha BEICOKOM ypoBHE (>85 %),
YTO SIBJSIETCS OJIATONIPUSTHON CPEIOH [UIsl HAKOTUICHHS U Pa3BUTHS HH]EK-
LIMOHHOTO TTOTEHIIHANa BO30Y/IUTENsI aCKOXUTO3a B ITOCAKAX OTypla.

HauGonbmrass 6nonorndeckast 3p(HeKTHBHOCTh B 3alUTE PACTEHHH OT
0osIe3HN TOJTy4YeHa I10Ciie JBYKPATHOW OOpaOOTKH PacTeHHH CHCTEMHBIM
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¢yurunmaom Hunenn Ton 140, JIK B HOopme pacxoma 1,0 n/ra, kotopas
cocTaBWJa B 3MMHE-BECEHHHM KylnbTypoobopor 68,3%, B JeTHe-oCeH-
Huil — 56,2%. Ha ocHOBaHMM MOJYYECHHBIX JAHHBIX ITIperapar BHECEH B
TocynapcTBeHHBIN peecTp CPEACTB 3alUThl PACTCHUI U yI00peHuil, paspe-
IICHHBIX K MPUMEHEHHIO Ha TeppuTtopnn Pecnyonmku benapycs.
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V. V. Vabishchevich
RUFE «Institute of Plant Protectiony, a/c Priluki, Minsk district

DYNAMICS OF ASCOCHYTA LEAF SPOT AND
EVALUATION OF FUNGICIDES EFFICIENCY FOR
THE DISEASE CONTROL IN THE PROTECTED
GROUND CUCUMBER PLANTINGS

Annotation. The data on ascochyta leaf spot development in the protected ground
cucumber plantings which has reached during winter-spring crop rotation 2,5 % and
during summer-autumn — 52,8% are presented. The biological efficiency of the
preparation Cydeli Top 140, DK (1,0 1/ha) after two times plant treatment against the
disease has made during winter-spring and summer-autumn seasons 68,3 and 56,2 %
accordingly.

Key words: protected ground, crop rotation, cucumber, ascochyta leaf spot, fun-
gicide, biological efficiency.
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A.A. Kyxosckasn, B.A. Paouson, A.H. Xanaes, E.U. Ky, A.A. Paovina,
B.I. Jlewkeeuu, H.A. Bypnoc, H.H. Kpviycanosckasn

PVII « Uncmumym 3awumsl pacmenuity, ae. Ilpuryku, Munckuii p-u

KOPHEBASI THWJIb 3EPHOBBIX KYJIBTYP U POJIb
NHOUIUPOBAHHOCTHU CEMSH B EE PASBBUTUHN

Peyensenm: kano. ouon. nayx Komapouna B.C.

AnHotanusi. B ycnoBusax Bemapycnm Ha 3epHOBBIX KyNbTypax JOMHHHpPYET
KOpHEeBasi THUIb (Dy3apHO3HO-TeIbMUHTOCIIOPHO3HON »THoNOoTNH. [TokazaHo, uTo
Ha pa3BuUTHE OOJIE3HH OOJIBIIOE BIMSHHE OKAa3bIBAIOT T'HIPOTEPMHUYECCKHE YyC-
JIOBUS TIEPHOAA BETCTALUH KYNBTyphl. PacCMOTpeHBI B AMHAMUKE MHOTOJETHHE
JTaHHBIC MH(QUIIMPOBAHUS CEMSH O3MMBIX U SIPOBBIX 3€PHOBBIX KYIBTYp IpruOamu
1 OTMEUCHA TEHJCHIHUS CHIDKCHUS 9TOTO TOKa3aTels il rpuboB poxa Fusarium
u poct — st Alternaria spp. Cpean sIpOBEIX KyJIbTYp HanOONBIINH yPOBEHb MH-
(GUIMpoOBaHHOCTH ceMsH rpudamu Fusarium spp. orMedeH Ha mmenune — 30,9 %,
HauMeHbIINH — Ha oBce (6,8%), cpeau O3UMBIX — COOTBETCTBEHHO Ha SIIMEHE
(23,7 %) n mmennue (12,9 %).

KoaroueBble cj10Ba: MHQHUIMPOBAHHOCTH CEMsH, KOpHEBas THWJb, Pa3BHUTHE,
Fusarium spp., Alternaria spp., B. sorokiniana.

Brenenune. KopueBass rHWIb npeicTaBisieT co00il 00Ne3Hb KOMILICKC-
HOW 3THOJIOTHH, BO30YIUTEIIIMU KOTOPOI MOTYT OBITH TPHOBI pp. Fusarium
Link, Ophiobolus Reiss, Rhizoctonia DC., Pythium Pringsh., Microdochium
Syd., a Takxe rpubsl Bipolaris sorokiniana (Sacc.) Shoemaker u Wojnowicia
graminis (McAlpine) Sacc. & D. Sacc., a Taxoke TpuOsI posna Alternaria Nees,
KOTOpBIC BCTPEYAIOTCS HA TPENCTaBUTEISIX Oojnee 70 BUIOB KYIBTYPHBIX U
JIMKOPACTYIINX PaCTeHUIl KaK NMaTOreHbl WM TOTEHIMAIBHBIE BO30OYANTEIH
6onesneii [11].

[laToreHHBIII KOMIUIEKC TPHOOB, BBI3BIBAIOIINX KOPHEBYIO THHJIb,
MIPEACTABISIET COO0H TMHAMUYIHYIO CHCTEMY CO CIIOKHBIMH BHYTPH- H MEX-
BHJIOBEIMH B3aWMOOTHOIICHHUSMH, TTOHUMAaHNE KOTOPHIX SBISCTCS BECbMa
Ba)YKHBIM TP PACCMOTPEHHUH BOIIPOCOB 3apaKCHHS U MOCIIEAYIONIEH KOJIO-
HU3alNHU PACTCHUH, a TaKk)ke 000CHOBAaHMS MPUEMOB 3aUThI. Bo30ymurenn
KOPHEBOW THHWJIH, KaK MPaBHUJIO, MIMEIOT 00sI3aTEeNIbHYIO CBS3b C TIOYBOM, JUIsI
HUX XapaKTepHa ClI0COOHOCTH MEPEXOIUTh OT CapoTpO(HOro odpasa Kuz-
HU K MTapa3sUTU3My U OTCYTCTBHE y3KOH CIICIIHaTH3aIHH.

Bome3np mmpoko pacmpocTpaHeHa B 30HAX BO3ACTBIBAHHUS 3EPHOBBIX
kyneTyp [16]. Hampumep, B KupoBckoit 00macTu 1Mo 9acToTe MPOSBICHUS
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B TIOCEBaX 3€PHOBBIX KOPHEBas THUJbL cocTaBisieT 35,3-94,1 %, naubonee
mopakaemasi KyneTypa — siaMeHs [17]. Habmomaetes yxymamenue ¢uroca-
HUTApHOW OOCTAHOBKHM, YTO OOYCIIOBJIEHO KOMIUIEKCOM HpuuuH. IIpexne
BCEr0, 3TO HEAOCTATOK B IPOU3BOJICTBE YCTOWUYMBBIX COPTOB M HapylIeHHE
TEXHOJIOTHH BO3/ICJIBIBAHUS KYJIBTYP, & TAK)KE KOPOTKOPOTAIIMOHHBIE CEBOO-
OOpOTHI C HACKHILIICHUEM 3€PHOBBIMU KYJIbTYpamu cBbite 50 %.
Boz0ynurenn KOpHEBOH THUIN B CHIIy CBOMX OCOOCHHOCTEW OHMOIIOTHH
MOTYT MOpPaXXaTh PAacTEHHs Ha Pa3lMYHBIX dTarnax OHTOreHe3a. Tak, rpH-
6010100HbIE MUKPOMUIIETHI posia Pythium TOpakaloT pacTeHNS B TEUCHNE
1-2-x cyTtok mocne mnocesa. [Iponcxomur 3apakeHHE CEMEHHBIX 3apOjibl-
1IeH, Yalle B 30HaX JICJICHNS] ¥ PACTSHKEHUsI KJIETOK KOPHEBOTO Yexyuka [7].
IlatoreH BBI3BIBAET CHM)KEHHUE BCXOXKECTHU CEMAH, YMCHBUICHUE ILJIOMIaIN
NIEPBBIX JINCTHEB, 33CPKKY POCTA PACTCHUH, CHUKEHHE KyCTUCTOCTH, He-
pEIKo OTMHpAHKUE KOPHEBOM CHCTEMBI. boie3Hb BCcTpedaeTcs HOBCEMECTHO,
0COOCHHO NPH MOHM)KEHHBIX TEMIIEpaTypax B MEPHOJl IIOCEB — BCXO/IBI.
Pu3okToHMO3HasT KOpHEBas THHWIIb BBI3BIBACT 3arHWBAHME CEMSH, KO-
pELIKOB M KOpHEW, 00yciaBiMBas MX pa3pylICHHE, MOPayKaeTCsl TaKKe
THITOKOTHJIE ¥ OCHOBAaHHWE CTEOJs, IPU ITOM 00Pa3yroTCs OCTPOKOHEUYHBIC
IJIa3KOBBIC IATHA C TEMHO-KOPUYHEBOW KaliMOi. B mecrax oOpa3oBaHus
TaKUX MSTEH CTE0eNb MOXET TOJIETaTh WJIM JIOMAarbCsl. AHAIU3 IOYBCH-
HBIX 00pa3IoB MOKa3all, YTO MUKPOMHUIIETH ponoB Pythium u Rhizoctonia
BCTpEYAJIUCh BO BCEX IOYBEHHBIX 00pa3lax, OTOOPAaHHBIX Ha COPTOMUCIIBI-
TaTeNbHBIX CTaHIMSX M ydYacTKaX, a TaKXKe B XO3IHCTBaX pecIyOIMKd
Benapyce. bone3ns pa3BuBaercs NpeuMyIECTBEHHO HA TAYKEJIBbIX MTOYBAX.
BozOynurens oduobonesnoit kopHeBOW THHIM — Tpud Ophiobolus
graminis (Sacc.) Sacc. — Ha HaJaJbHOM OJTale IOpPAXEHUS BHI3BIBA-
eT moOypeHue KOpHEeW W OCHOBaHHUS cTeOnst (KopHeBod mieiiku). KopHu
TEMHEIOT, 3aTHUBAIOT U Pa3pylIaloTcsl OKOJIO y3ia KymeHus. K nepuomy
MOJIOYHO-BOCKOBOH CIIEJIOCTH TIPUKOPHEBAs 4acTh COJIOMUHBI pHOOpeTaeT
YEepHYIO IVISIHIEBYIO OKPAcKy MJIM Ha Hell 00pa3yloTcs YepHbIE IPOIOJIbHbIC
mrpuxu. [lopaxkeHHBIE pacTeHHsl OTCTAIOT B POCTE, KEIATEIOT U 00pa3yroT
o4aru 0enocTe0eNbHBIX U ITyCTOKOJIOCKIX PACTEHUH, YTO 00YCIIOBIEHO OCO-
OEHHOCTSAMH paclpoCTpaHEeHHs TPUOHUNEL. Takne MopakeHHbIE PACTEHUS
JIETKO BBIJICPTUBAIOTCSl M3-3a pas3pylIeHHs KOpHEBOH cucrembl. boie3Hs
pacrpocTpaHeHa HOBCEMECTHO, Pa3BUTHE YCHIMBACTCS IIPH MOHOKYJIBTYpE,
0COOEHHO B TOCEBAaX IMIIIEHHUI] B FOr0-3aI1a/THOI YaCTH PeCIyOInKy.
IIpusHaku nopakeHus: 0(hroOOIC3HONW THWIBIO CXOXKH C BOMHOBHIIMEH,
KOTOpasi TIPOSIBIISIETCS] B BUAE MPUKOPHEBOW THHIIM, MOOYpPEHUS! HIDKHETO
MEXIOY3/IUsl ¥ KOPHEBOHM mielikn. B mecTte mopaxeHus oOpasyercs Oap-
XaTUCTHIA HaneT munenus rpuda [14]. B Hammx ycnoBusx OoJie3Hb HE
3aperucTpUpOBaHa.
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lenpMuHTOCTIOpHO3HAS KOpPHEBAas THHJIb IIMPOKO PACIPOCTPAHEHA B
ITOCEBAaX BCEX 3EPHOBBIX KYIBTYp, HO Hambojiee 94acTo TOpaXkaeTcs sd-
MEHb SPOBOW, MEHBIIIE — O3MMasl IICHALIA U JAPYTHE 3€PHOBBIC KYIBTYPHL.
BonesHp o0OHapyXuBaceTCsi Ha KOPHEBOW CHCTEME BCXOJIOB B BHUJE HEKPO-
TUYCCKUX TOYCK, HITPUXOB U TOJIOC, MMO3KE HEKPO3 MOXKET OXBATUTH BECh
KOPEIIIOK, BBI3bIBasi ero rudesnb. [lopaxkaeTcst Takke BTOPHYHAsT KOPHEBas
CHCTEMa, SIHUKOTHIIb, y3€J KYIICHHS, OCHOBaHHME CTEOIs M BiIarajuina
JTUCTHEB. XapaKTepHbIC MPU3HAKH MTOPAKEHUS BCTPEUAIOTCS B MEPBOM ITO-
JIOBUHE OHTOTEHE3a PpACTCHHWI, a 3aTeM IIOCTEIICHHO HHBEIHPYIOTCS H
BEITeCHsIOTCS (Dy3apro3HOH MH(pekuuel. BeneacTsue n3ydeHus CTPyKTY-
pbl onynsiuuu rpuda B. sorokiniana 1llexounxunoit P.W. 6put0 nokaszano,
YTO 10 Mepe MPOJABIKCHUSI C 3amaja Ha BOCTOK, OT mepudepun apeaia K
€ro LEHTPY, OTMEYAETCS YCTONUMBas TEHACHINS N3MEHEHHS JITMHBI KOHH-
nuii Tprda [18]. Oxazanock, 9T0 W30IATH U3 BOCTOYHOTO pernoHa Poccum
C KOHTHHEHTAJIBHBIM KIMMAaTOM XapaKTepU3yIOTCs 0oiee WHTCHCUBHBIM
POCTOM Ha arapoBOi cpefie, OOJbIICH MaTOreHHOCTRIO, YeM TAKOBBIC U3 3a-
A IHO-EBPOIICICKOM YacTh apeaja rpuda, rjae KimMar 0ojiee yMEpPCHHBIN.
DTUMH 0COOEHHOCTSAMHU OUOJIOTUN MOXKHO OOBSICHUTH BBEJICHHE B YCIOBHSIX
Cubupu (3amagHoii 1 BocTouHoi) mopora BpeZJIOHOCHOCTH KOPHEBOW THH-
JU B 3aBUCHMOCTH OT IUTOTHOCTH KOHHUIHMHA Tprba B MOYBE, TTOCKOIBKY 3TO
BeAyIINH MCTOUYHUK WHQEKINH, Torna Kak B EBpomelickoit wactu Poccun
u B bemapycu Takoil cBs3M He yCTaHOBIICHO. [IpOBeICHHBI MOHHTOPUHT
(UTONATOIOrMYCCKOTO COCTOSIHUSL TIOYB B JICCOCTCITHOW 30HE 3amaiHoit
Cubupu mokasai, 4o 90 % MOCEeBHBIX IUIOMIAACH 3aCeICHbI KOHUIUSIME B.
sorokiniana. Taxxe To4YBBI 3aceieHbl rpudamu pona Fusarium (1200-3600
KOE/r moussl). B HoBocnbupckoit obmactu B ombitax HI'AY ormeuanacs
B OCHOBHOM KOpHEBas THIJIb TEIIEMHUHTOCIIOPHO3HO-()Y3apHO3HOM ITHOIO-
run. Hanpumep, [t rpuda B. sorokiniana miioTHOCTb cocTaBmiia ot 78 10
168 xonuauii B 1 r moussl [9].

Cornacuo wuccienoBanusiM AkynoBod A.JO., B mpexenax Buma B.
sorokiniana BBIIENEHO 2 CAaMOCTOSTENBHBIX TPYNIBl — JIHHHOCIOPOBBIC
U KOPOTKOCIIOPOBBIC H3OJATHI, OHH MOTYT OBITH HM30JMPOBAHBI W3 WH-
(UIMpPOBaHHONW YacTH PACTEHHS: Ha IJUCTHIX W CEMECHAX BCTPEUAIOTCS
JUTHHHOCTIOPOBBIC (85 1 65 % COOTBETCTBEHHO), HA KOPHSIX — KOPOTKOCIIO-
poBble C 4YacToTod BbIAeneHus 75% [9]. JnuHHOCTIOpOBBIE H3ONATHI
OTIMYAIOTCS OT KOPOTKOCIIOPOBBIX HE TOJBKO MOP(HOJOTHEH, HO TaKKe
AKTUBHOCTBIO CITOPOOOPa30BaHM Ha OTPE3Kax JIFCTa, COCOOHOCTBIO HE-
KpOTH3HPOBATH TKAHb PACTEHISI, COCTABOM U CBOHCTBAMH UX KYJIBTYPaTbHOMN
JKUJIKOCTH, a TaKKe IIEJUTIONO30JUTHICCKON W TEeKTOTUTHYCCKOW aKTHB-
HocThr0. Takas muddepeHImanus momyasui rpuda OYeHb BaKHA MPU
CO3aHUK UHPCKITHOHHBIX (DOHOB.
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B 3aBucumocTr OT moroaHsIX ycnoBuit Tpub Microdochium nivale (Fr.)
Sumuels et Hallet, m3BecTHBIIf y Hac Kak BO30OyOHTENs CHEKHOHN InIEce-
HU, comiacHO uccnenoBanusM [opekoBenko H.C. [6], MoxeT pa3BUBaThbCs
110 OTHOMY W3 TIaTOJIOTHYECKUX IIMKIJIOB: «KOPHEBasi THUIIb — CHEXKHasl Ilie-
CEeHB» WIIU «IPHKOPHEBasi THIIIb — (Dy3apHO3HBINA 0KOT JINCThEB U (y3apHo3
3epHay. [IpuKkopHeBast U KOpHEBasi THWJIM, CHEXKHAs IJIECEHb IPOSIBISIIOTCS
B pe3ynbrare MH(UIMPOBAaHUS B OCHOBHOM CHOpaMy aHaMOp(hHOH craaun
rpuba, (y3apHo3HBII OXKOT JHCTHEB, (Py3apH0o3 KOIOCA W 3epPHA — aCKOCIIO-
pamu TeneoMopdel. B TO e BpeMsi HCCIeI0BaHUAMH 3apyOeKHBIX yUEHBIX
OBLIO TTOKA3aHO, YTO HAa O3UMBIX KYJIBTypax BCTPEYAIOTCS JIBa BU/IA BO30OYIH-
teneit — M. nivale u M. majus (Wollenw). Glynn & S.G. Edwards. Cemena,
3apakeHHble rpudamu pona Microdochium, IMEIOT OHMKEHHYIO BCXOXKECTh
1 00pazyroT ocnabieHabIe MpopocTky [4]. B Hammx yenoBusx rpud M. nivale
BBI3BIBAECT B OCHOBHOM ITOPA)KCHHUE B BUIE CHE)KHOM MteceHu. OTHAKO B CBSI3N
C M3MEHEHMSIMH MOTO/IHBIX YCIIOBHIT M reorpaduy pacpoCTpaHeHNUS U TIPOSIB-
JIeHUst 00JIE3HU MOYKHO OXKMAATh T dhepeHrai THIIOB TOPAKEHHUSI.

B Hacrosiiiee Bpemst Ha 3epHOBBIX KyJIBTypax JOMUHHPYET KOpHEBasi THUJIb,
BbI3bIBaeMasi rprbaMu pona Fusarium. MHOTONIETHHE UCCIIEJOBAHUSI 1O BBISIC-
HEHHUIO BUI0BOTO COCTaBa I'PUOOB, MAPA3UTHPYIOLINX Ha KOPHEBOH CHCTEME,
TIOKA3aJIH €r0 BapraOeIbHOCTh B 3aBUCHMOCTH OT PETMOHA, BETETAIlMOHHOTO
Ce30Ha, KyJIBTYpBl, COPTa, CTAJMN OHTOTeHe3a pacTeHuid. Hanpumep, cpenu
rpu0OB pona Fusarium, BEI3BIBAIOIINX KOPHEBYIO IHIJIb O3UMOH MIICHUIIBI,
coracHo gaHHBIM H.A. CKIMMEHOK, NOMHUHHUPYIOT Fusarium culmorum
(W.G. Sm.) Sacc., F. avenaceum (Fr.) Sacc., F. graminearum Schwabe, a B
MTOCEBaX XO3AUCTB pecmyOonuku — Takxe F avenaceum, Fequiseti (Corda)
Sacc., F. oxysporum Schltdl [13]. Ha kopHSAX BUIoBO€ pazHOOOpasme rprooB
pona Fusarium, Kak NpaBWJIO, BBIIIE, 9eM Ha ceMeHax. CormacHO MHOTO-
netHUM wuccaenoBanusiM (1998-2014 rr), mpoBomUMBIM B JiabopaTopuu
(UTOATONIOTHH, B TATOTEHHBIX KOMILIEKCAX 3€pPHOBBIX KYJIBTYp Yallle BCETO
BCTpeuarotest Tpudsl F. oxysporum, F. culmorum, F. poae (Peck) Wollenw.,
F avenaceum wn F. graminearum. BunoBoil cocTaB, UX COOTHOILIEHUE, JOMU-
HUPYOIIIHA B TOCTOSHHO M3MeHseTcs [2].

B ycnoBusix Kpacnomapcekoro, CraBponosiskoro kpasi, 3amaaHoir Cuou-
pH pa3paboTaHbl IOPOTH BPEJOHOCHOCTH 10 YPOBHSM HH(HUINPOBAHHOCTH
ceMsiH rpubamu ponoB Fusarium n Alternaria — 10%. Wccnenoanus To-
porooii E.FO. u coasropor [15], mpoBeaeHusie B 3amaanoit Cubupw,
nokasanu, 4to y 80 % mapTuii ceMsH MIIEHHUIBI MPEBBINICHO OPOTOBOE
3nauenne (10%) mHGUIMPOBAHHOCTH CeMsH TpudaMu Fusarium, 9TO SIB-
JSIeTCsl KpUTEpHEM ISl IPOTpaBIMBaHus ceMsH. B To xe Bpemst Kopobosa
JI.H. 1 coaBTOpBI OTMEYAIOT, YTO MPH U3YUYECHHUH BIHSIHUS 00paOOTKH TIOYBBI
Ha pa3BUTHE KOPHEBOW I'HIIIN SPOBOH MIIeHUIBI B [IproObe ObLT B3ST mopor
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BPEIOHOCHOCTH — 5 % TOpaXeHHOTO 3epHa (hy3apro3HOM mHpekuuei [9].
[TapTtnu, rae konn4ecTBO ceMsH ¢ (y3aprno3Hoi nadeknuei Boime 20 % He
pexkoMeHaytoTes K nmocesy [10].

['puds1 pona Alternaria He BBI3BIBAIOT CYIIECTBEHHOI'O CHU)KEHMS KOJIH-
YECTBEHHBIX ITOKa3aTelied ypoxkas, HO CIOCOOHBI 3arps3HSTh MPOTYKINIO
cBouMH MeTabonuTaMu. [10CKoIbKyY 4acToTa MX BCTPEYaeMOCTH B IOCEBHOM
Marepuaje M 3epHe JOCTATOYHO BBICOKAs, OMACHOCTh MX OTPHUIIATEIFHOTO
BIIMSTHUSL OCTACTCS OOJIBIIION.

[Mukymosa D.A. oTMevaeT, 4yTo B OCIeIHUE AecsTuieTs B nouBax Kpac-
HOZIAPCKOTO Kpasi MPOMCXOAAT CIBHUI B CTOPOHY YBEIHUYCHUS YHCICHHOCTH
MHUKPOMHIIETOB C (haKyJbTaTUBHBIM — CarpoTpodHBIM THITOM ruTanus [10].
B xomruiekce ceMeHHBIX MHQEKIMHA BTOPOE MECTO MPUHAJICKUT rpudam
poma Alternaria. JlomuHupytonwe Buabl rpuboB A. fenuissima n A. tenuis
WHOUIMPYIOT OCIabJIeHHBIe pacTeHus. [1pn OIarompusaTHBIX UIT UX pocTa
ycnoBusix: Temreparype 23-25 °C u BnaxkHocTH 6omnee 80 % oHM 10CTUTAIOT
KOJIOCA, Pa3BUBAIOTCS HA TIOBEPXHOCTH M MOTYT IPOHHUKATh BHYTpPb 3€pHA,
BBI3bIBAsI YEPHBIN 3apPOJIBILIL.

HaOumomaercst pacipocTpaHeHUE M YCHIICHUE TTaTOTeHHBIX CBOMCTB IPH-
60B pona Alternaria Ha 3epHOBBIX KylIbTypax [8]. 'anauban ®@.b. ormeqaer,
YTO Ha HUX HanOoJee pacpocTpaHeHbl BUIBI A. tenuissima (Nees) Wiltshire,
A. tenuis Nees, 4. arborescens E.G. Simmons [5]. B LlenTpanbHbIx paifoHax
Poccun uamie Bctpeuarorcst Bunsl A. tenuissima (71 %), A. infectoria E.G.
Simmons (28 %), A. alternata (Fr.) Keissl. (1%), B KpacHomapckom kpae
JIOMUHUPYET Tpud A. tenuissima. SIBnsscy rereporpodaMu KyJIbTYPHBIX H
JTUKOPACTYIIMX PAacTeHUH, TPUOBI poxa Alfernaria IMEIOT KakK y3KyIo, Tak
U MIHPOKYIO (HIOTCHETHYECKYI0 M OPTraHOTPONHYIO CHCIHATH3ANUI0 U
pa3IHYaroTCs CTEIEHBI0 TPOPUUECKONH MPUYPOYCHHOCTH OT Carpo- JI0 Te-
MubuoTpodHoii [6].

B ycioBusix pecryOnvKy Ha KOPHEBOW CHCTEME 03UMOM MIIEHHIIBI YCTa-
HOBJICHO TIPUCYTCTBHE NIByX BUIOB — A. fenuissima u A. alternata. lpu
nsydenun guddepeHnmanun u30iAToB rpuboB 1o naroreHHoctu 64,7 %
M30JIATOB OKA3aJOCh HEMaTOTeHHBIMA 1 U 11,8 % — cpenHenaTtoreHHsI-
mu [13]. Hons rpuboB Alternaria spp. Ha KOPHAX O3WMOU IIICHHUIIBI, KaK
IIPABUJIO, BO3pACTaeT K KOHIly Beretauuu — 10 44,9 %.

Takum 00pa3oM, B NMaTOTE€HHOM KOMIUIEKCE I'PUOOB, BCTPEUAIOLIMXCS
Ha KOPHEBOW CHCTEMeE, MOCTOSHHO IMPUCYTCTBYIOT IPEACTaBHTENN pOja
Alternaria. OmHaKO TOBOPHUTH O JTAHHBIX TpHOaxX Kak O MaToreHax 3epHOBBIX
KyJBTYp, Ha Hall B3I, TPEKISBPEMEHHO, HECMOTpPSI HA TO, YTO B TIO-
cleHee BpeMs B JIUTEpaType HEKOTOPBIE aBTOPHI HA 3TO YKA3hIBAIOT. MBI
T10J1araeM, 4To JIaHHbIE TPUOBI HAXOISATCS B IIPOLIECCE IBOJIOLNH 10 TIPHOO-
PETEHHIO TTATOT€HHBIX CBOWCTB ISl 36PHOBBIX KYJIBTYD.
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BpenoHOCHOCTh KOPHEBOW T'HMIIM HPOSBISETCS B TMOEIH MPOPOCTKOB
¥ BCXOJOB, CHIDKEHHH TPOAYKTHBHOH KycTucTocTH, Macchl 1000 3epeH,
YTO OTPHIATENIHFHO BIHSET HA ITOCEBHBIC KAYECTBA CEMSH. Y MOPaKEHHBIX
pacTeHWH CHMXKAETCS YHUCIO HOPMAIBHO (DYHKIMOHHMPYIOIIUX KOPHEH,
HapyliaeTcs CBs3b MEXAY MOJA3EMHBIMH U HAa3eMHBIMH OpraHaMH, Pe3KOo
CHIYKAeTCsl BOJIOCHAOKEHHE U MUTaHue Koyioca. [Ipu CHIIbHOM MOpakeHnu
MOKET HaOMII01aThCs OET0KOIOCOCTD U ITYCTOKOJIOCOCTb.

OCHOBHBIMH NCTOYHUKAMHA HH(EKINHN BO30yIHUTEIeH KOPHEBOH THHITH pa3-
JIMYHON 3THOJIOTHH SIBIISIIOTCS CEMEHa, TOPAKCHHBIE PACTUTENBHBIE OCTATKH,
nousa. B 3aBucuMocTH OT 3THONOrMH OOJNE3HH POJIb MCTOYHHKOB HH(EK-
LIMA MOXKET MeHsAThcsl. Harpumep, st ¢y3apro3HO-TeIbMUHTOCTIOPHO3HON
THWIH, KOTOPast JOMUHUPYET HA 3€PHOBBIX KyIbTYypax B HAIUX YCIOBUAX, UH-
(bULIHpOBaHHBIC CEMEHA UMEIOT OOJIBIIIOE 3HAYCHHE B €€ PACIIPOCTPAHCHUH U
TOIepyKaHIH B TIpUpoe HH(PEKITHOHHOTO QoHa, Tt 0(HOO0TIE3HOH, pH3OK-
TOHHO3HOM M MUTHO3HOW — nouBa. Mcxost n3 3HaHMS NICTOYHNKOB MH(EKINH,
UX pONIU B PasBUTHU OOJIE3HM B KOHKPETHBIX YCIIOBHUSX, pa3palarbiBacTcs
IIPOTHO3 U 00OCHOBBIBACTCS CHCTEMA 3aI[UTHI KYJIBTYPBI.

Marepuajibl M1 MeTOABI. AHAIU3bI 3aPAKSHHOCTH CEMSIH TIPOBOJIMIIM C
HCIOTB30BaHIEM MeTofa «OyMakHBIX pyToHOB» cormacHo [OCTy 12044-
93 [12]. dns aToro Ha JucTax GuUIBTpOBaNbHOM Oymaru pazmepom 20 x 80
CM TIPOBOJMJIM KapaHIAIIOM JIMHHWIO HA PAcCTOSHUH 3-4 CM OT BEPXHETO
kpast. 13 cpenHero obpasna kaxioro copra oroupanu no 100 cemsn. Ha
CMOUYEHHYIO JIO MOJHOTO YBIIQKHEHHUSI Oymary Io JIMHUW Ha PacCTOSHUU |
CM packJiabsIBaiy 3epHa (1o 50 mIT. Ha OUH PYJIOH), TOBEPX PACIIONOKEH-
HBIX CEMsH HaKJIQABIBAIN JICHTY MEPraMeHTHOW OyMarw IMIHPHHON 5 cM.
Kaxxnyro nonocy cmarbiBany B HETYroi pysaoH. PynoHbsl noMenianu B eM-
KOCTb, 3aIIOJTHEHHYIO BOIOTIPOBOTHON BOJON BHICOTOH OKoo 1/3 pynoHa, u
WHKYOMPOBAJIM IIPH KOMHATHOH TeMmeparype B TeueHue 7 cyT. I1o mporme-
CTBHH YKa3aHHOTO BPEMEHH aHAJIM3UPOBAIIN HHPHUIIMPOBAHHOCTH 3€PHOBOK
rpubamu Fusarium spp. u Alternaria spp.

OO011yIo 3apakeHHOCTH CeMSH maToreHamu (X) B MPOICHTaX BBIYUCIISIIH
o opmye:

x=2x100,
ki

rae N — cyMMapHOe KOJIMYeCTBO HHPHUIIUPOBAHHBIX CEMSIH, IIT., N — KOJIHYe-
CTBO CEeMSsIH, B3ATBIX Ul aHAJIN3a, IIT.

B crarbe mnpesacraBieHBl HCCIEOBAHUS, IMPOBEACHHBIE HA SPOBBIX
(nmenuna, TYMEHb, TPUTHKAIIE, OBEC) M 03UMBIX KYJIbTypax (IIIeHnIa, TPU-
THUKalle, POXKb, TIMEHB).

Pesynbratel M ux oOcyxkaeHHe. Pe3ynpraTel MHOTOJETHHUX HC-
cienoBaHuid (mpencrasieHsl ycpeaHennele 3a 2011-2017 rr. naHHBIE)
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(UTOATOIOTUYECKOTO COCTOSIHHSI CEMSTH B PECITYOJIMKE CBHIETEIBCTBYOT O
MOCTOSTHHOM MX MH(HUIMPOBAHUH. 3apaXKEHHOCTh CEMSTH SIPOBBIX 3€PHOBBIX
KyasTyp rpubamu poxa Fusarium BapeupyetT ot 8,4 mo 31,5%, o3uMbIX —
ot 6,3 1o 31,7% COOTBETCTBEHHO, MPU ITOM OTMEYAETCS TEHACHIIHUS €¢
CHIDKEHHSI, KOTOopasi 0ojiee YEeTKO MPOCIIEKUBACTCSI HA CEMEHax SPOBBIX
KyJIbTyp. MHOHUINPOBAaHHOCTD 3€PHOBOK rpubamu Alternaria spp. siBsieTcs
JIOCTATOYHO BHICOKOM 1 Kosebnercs ot 27,0 mo 78,9 % u ot 34,0 no 89,4 %
COOTBETCTBEHHO SIPOBBIM M O3MMBIM KyJabTypam (Tabmuma 1).

Tatmuua 1 — duTonarTo0rnyecKoe cOCTOSHHE CeMsIH 36PHOBBIX KYJbTYP
(PYII «IHCTUTYT 3aLUTHI PACTEHUI»)

HUudunupoBanHocts ceMsiH (%) B roabl

Kyabrypet rpudamu pona Fusarium
2011 2012 2013 2014 2015 2016 2017
SIpoBbie 18,3 21,0 31,5 13,5 11,2 8,7 8,4
O3umsble 31,7 28,2 17,4 6,3 17,0 16,0 8,4

rpudamu poaa Alternaria
SIpoBbie 42,0 50,0 27,0 55,2 52,7 61,0 78,9
O3umsbie 64,3 68,2 89,4 34,0 69,2 59,3 82,9

WHUIHUPOBAHHOCTH CEMSTH 36PHOBBIX KYJIBTYp Tpubamu posia Fusarium u
Alternaria cymecTtBeHHO paznuuaercs. Tak, cpeiu spoBbIX HanOO0JIee BHICOKOES
3HAYCHHUE MOKA3aTessi Mo Fusarium spp. OTMEUEHO Ha MIICHHIE (B CPEIHEM
30,9 %), Toraa Kak HaMMeHbIIee — Ha oBce (6,8 %), Cpeii 03UMBIX — Ha sTIMe-
He (23,7 %) u o3umoii mmenutie (12,9 %) coorBeTcTBeHHO (Tabnuia 2).

Tadauua 2 — UHGUIMPOBAHHOCTH CEMSIH 3€PHOBBIX KYJIBTYp rpHéamMu poaa
Fusarium u Alternaria (PYI1 « AHCTUTYT 3a1UTHI pacTeHuii», 2011-2017 rr.)

WNndunupoBannocTs ceMsiH rpudamu, %
Kyantypa Fusarium spp. Alternaria spp.
BepeANeM | yoiaarens | POUM | nocaarens
SIpoBoii s;uMeHb 10,9 6,0-22,0 50,9 14,0-84,3
SIpoBast nueHua 30,9 6,0-87,0 61,5 13,0-92,0
Ogec 6,8 1,0-17,0 35,0 13,0-66,0
SIpoBoe TpuTHKaIe 16,4 2,0-27,0 64,2 47,0-82,0
O3uMbIH TYIMCHB 23,7 10,0-47,0 50,3 35,0-70,9
O3umas mieHuna 12,9 3,0-24,0 68,2 18,0-95,0
O3umast poxb 20,3 2,0-47,0 79,0 53,0-98,0
O3uMoe TpuTHKaIe 16,6 3,0-37,0 74,7 49,0-93,0

90



CeMeHa SIpOBOTO SUMEHS M O3MMOM IIIICHUIIBI B OTIEIBHBIC TOIBI MOTYT
ObITh MHDUIIMPOBAHBI TakXKe TPUOOM B. sorokiniana. B moceBHOM Matepu-
aje OTHEeNBHBIX COPTOB staMeHs ypoxaeB 2011-2013 rT. KoMM4YeCTBO TaKUX
cemstH cocrapiisuio ot 12,0 o 78,0 %, 2015 1. — o1 9,0 10 76,0 %, 2016 1. — OT
22,0 m1o 92,0% , 2017 r. — ot 1,0 no 4,0%. Bonkiioi nuama3zoH kojieba-
HUH 10 HHGHUIMPOBAHHOCTH CEMSIH T'CIILMHHTOCIIOPUO3HON HH(EKIMen
00yCIIOBIICH PA3MTUYHON peakIfell COPTOB U THAPOTEPMHUUECKUM PEKUMOM
Tepro/Ia KOJIOIIEHIE — MOJIOYHAs CIesiocTh. CeMeHa 03MMOii U SIpOBOH IIIIIe-
HUIIBI TAKXKE COACPIKAT TeIbMHUHTOCHOPUO3HYIO MH(EKIIHIO, B OTICIbHBIX
naptusx 10 10 %.

Ha ocHOBaHMM MHOTOJETHHX pPE3YyJIbTaTOB HMCCICIOBAHHNA MPOaHAIIU-
3WpPOBAHO BIUSHUEC MHQHUINPOBAHHOCTH CEMSH Ha IIOCEBHBIC KadecTBa
(mokazarenu) — 7a0OpaTOPHYIO M TIOJIIEBYIO BCXOXKECTh. B aHamm3 ObLTH
BKJIFOUEHBI COPTa O3UMBIX KYJIBTYp, KOTOPHIC 3aHMMAaJIH HAHOOJBIIHE IMO-
CEBHBIC IIIOMAAN, & UMEHHO: o3uMas mmeHuna — Croura (2012-2017 1),
B 2010 m 2011 rr. — Kanbusinka, o3umoe Tputukaie — Moaeparo (2012-
2016 rr.), B 2010 . — Muxacs, B 2011 1. — Bonsrapuo, B 2017 . — bansruko,
o3uMblid ssumenb — [uanepenna, B 2014 r. — Tepesa, B 2015 . — baprom.
AHanu3 NOTy4YeHHBIX JAHHBIX CBUACTENBCTBYET O TOM, YTO IPU CPaBHH-
TEJIHHO OJIMHAKOBOM JIAOOPATOPHOH BCXOXKECTH CEMSH O3MMOM IMIITEHUITBI 1
03MMOT0 STUMEHS T10JieBast CHU3MIach Ha 16,3-16,4 % COOTBETCTBEHHO, O3H-
Moro Tputukaie — Ha 11,7%. Bomnee Bbicokas MHPUIMPOBAHHOCTh CEMSH
03MMOTO TPUTHKale Tpudamu pona Alternaria He Okazana CyIIEeCTBEHHOTO
OTPHIIATEIIFHOTO BIUSHIS HA 3TH [TOKA3aTeNH, 9YTO CBUICTEIBCTBYET O HU3-
KUX TIATOTEHHBIX CBOWCTBax rpuOoB (Tabmuia 3). AHaJOTHYHBIE TAHHBIC
TIOJTyYCHBI Ha SIPOBBIX KYJIBTypax.

Ta6auua 3 — [loceBHbIe KaYecTBAa ceMsIH 03UMBIX KYJBTYP H HX

uHPUuUUpoBaHHOCTL (PYII « MHCTUTYT 3aIUTHI PACTEHUI», yepelIHeHHbIe JaHHbIe
3a 2010-2017 rr.)

BcexoxecTs, % HHduuupoBaHHOCTb ceMsiH rpudamu, %
Kynerypa Jadopatop- HoJeBast obmas Fusarium Alternaria
Hasl spp- spp-
O3umast IieHua 92,7 76,4 60,4 10,0 50,6
O3uMoe TpUTHKaIe 91,3 79,6 91,8 20,8 71,0
O3uMBbIi TYMCHB 93,6 77,2 69,4 19,2 50,2

HWccrnenoBarensiMu yCTaHOBJICHBI Tpajalliy sl TpHOOB pona Fusarium
pu UHQHUIHUPOBAHHOCTH CEMSH: 3apakeHHOCTh 1-4% cumraercs HU3-
xoit, 5-10% cpemneit, 11-15% BeIcOKOI, Oomee 15% — oueHBb BBICOKOM.
Hus BunoB poma Alternaria B cBsi3u ¢ 0Ooiee HHU3KOH BPEIOHOCHOCTBHIO
WCIIONB30BaNIN Apyrue rpamanun: 1-15% — HHM3Kasg 3apakeHHOCTb, 16-
50% — cpemnsist, 6omee 50 % — BeIcokas. Kak ciemyeT u3 mpeacTaBIeHHBIX
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JaHHbIX (Tabmuinbl 1-3), MHOUIUPOBAHHOCTD CEMSIH 3€PHOBBIX KYJIBTYD
rpubamu poma Fusarium — OT CpeaHEH 10 OYCHb BBICOKOW, rpubamu poma
Alternaria — ot cpeaHei 10 BEICOKOW. MBI IpoaHAIM3UPOBAIH TaHHBIC WH-
(ULHMPOBAHHOCTH CEMSIH SIPOBOTO situMeHst ypoxkaes 2014-2017 rr. rpubamu
poma Fusarium, xoTopas coctapisiia Ha copre bareka — 4,0-6,0 %, Bpo-
Bap — 10,0-19,0%, rpubamu pona Alternaria — 10,0-95,0% u 14,0-81,0%
cooTrBeTcTBeHHO. CemeHa mon ypokait 2015 1. 6butn HHQUITUPOBAHEI TaK-
xe rpubamu B. sorokiniana B mpenemax 66,0-76,0%, uro o0ycrmoBieHO
M30BITOYHBIM YBJIQKHEHHEM BereTannoHHOro ce3ona 2014 1. Bricokas mc-
XOJIHasi MH(UIMPOBAHHOCTh CEMSIH OIpE/enia UMHTCHCUBHYIO JTUHAMUKY
HapacTaHWsA KOPHEBOW THUJIH, KOTOPAs TOCTHUIVIA MAKCUMAIIBHBIX 3HAYCHUN
(37,0-38,6 %) 3a roas! nccienoBanuii (Tabmuma 4). OTMe4eHa CpaBHUTEIb-
HO OJMHAKOBas AWHAMHUKA HApacTaHWS CTEIEHH IOPAKEHUS KOPHEBOMH
THUJIBIO B TIPOIIECCE OHTOTEHE3a KYJABTYPBI HE3aBHCHMO OT COPTOBBIX OCO-
oenHocreii. OeHKa OCEBOB COPTOB barbka (KOPMOBOE MTPEIHA3HAYCHUE) 1
Bposap (muBoBapeHHOE MpeIHA3HAUYCHWE) TI0 THHAMUKE Pa3BUTHS OOJIE3HU
CBUJICTENBCTBYET HE TOIBKO 00 OMMHAKOBOI TEHICHIIMY 3TOTO IIpoIecca, HO
1 OMM3KMX NU(POBBIX MOKA3aTENAX, XOTSA 5-7 JET Haza] KOPMOBBIE COpTa
nopaxkanuch cuiibHee. O00O0IeHrne MHOTONIETHUX JaHHBIX IO JMHAMUKE
pasButus kKopHeBoW rHWIM 32 2015-2017 rT. (OLIEHUBAIKCHh B MOCEBHI 3-X
COPTOB SYMEHS KOPMOBOTO M 3-X COPTOB MHBOBAPEHHOTO MPEIHA3HAYCHHNS)
MTOKA3aJI0 aHAIOTHYHYIO TeHICHINIO: B cTagun 25 (kymenue) — 4,8 u 5,1 %,
B ctagun 32-34 (cragus 2- u 4-x y3moB) — 13,0 u 14,2%; B ctagun 83-85
(cramgmst paHHASA M MATKast BOCKoBas crenocts) — 21,1 n 23,4 %.

Tabauna 4 — lunamuka pa3BuTust py3apuo3Ho-reJIbMUHTOCIIOPHO3HOI KOPHEBOI
THUJIH B 1I0ceBaxX copToB siuMeHst sipoBoro (PYII « MHCTHTYT 3a1UUTHI paCTeHUi»)

JluHaMMKa pa3BUTHSI KOPHeBO# rHUJIHU, %o
Ton KOpMoOBoii copt BaTbka nuBOBapeHHblii copt bpopap
cT. 25 cT. 31-32 | ct. 85-89 CT. 25 cT. 31-32 | cT. 85-89

2014 1,8 0,5 25,0 1,3 35 17,3
2015 11,3 15,9 37,0 7,5 18,2 38,6
2016 2,9 1,3 12,3 1,5 43 9,5
2017 8,3 23,8 26,3 73 22,4 25,9

B CpeiHEM 6,1 10,3 25,1 4.4 12,1 22,8

WHpUIMPOBAaHHOCTH CEMSIH U €€ POJib B PaclpoOCTPaHEHUU M Pa3BUTHU
KOPHEBOHW 'HUJIN HEPEJIKO OBIBAIOT TPOTUBOPEUMBBIMU B CHITY (DaKyIIbTaTHB-
HOro 00pasa >KM3HM rpuOOB — OCHOBHBIX BO30yaHUTEIICH OONIE3HY U BINSTHUN
THJPOTEPMHUIECKUX YCIIOBHI HAa COCTOSIHUE PACTEHUsI-X03sMHa (Tabiuua 5).
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Tab6auna S — Biussnue nuHGUIMPOBAHHOCTH CeMsIH APOBOH NuIeHHUbI (copT MyHK)
Ha BCXOXKeCTh M pa3BuTHe KOPHeBoi rHIIM (PYII « MHCTHTYT 3alIMThI pacTeHHii»)

Huduuupo- Pa3BuTue KopHeBOii rHHIN
BaHHOcThL | Jlabopatop- Tonesas (%) B cTagun
T'on ceMsiH TpH- | Hasi BCXO- BCXO0-
0amu poaa JKeCThb, Yo JKeCTh, %o 25-29 31-32
Fusarium
2008 16,0 96,0 82,0 5,3 7,8
2009 11,0 87,5 79,3 11,8 17,0
2010 9,0 86,0 74,0 7,5 7,8
2011 12,0 95,0 81,0 22,3 22,8

AHanmm3 TOTONHBIX YCIIOBHW TIEPBOW ITOJIOBUHBI BETrETAllMU PACTCHUI
sipoBoif mmeHuIB! 2008 . XapaKTepr30BalICs OIarOMPHUSITHBIM THAPOTEPMHU-
YECKUM PEXUMOM B TIEPUOJL TIOCEB — BCXOABI — KYIIEHNE, YTO OTPA3MIOCH Ha
HU3KOM YPOBHE Pa3BUTHS KOpHEBOW THUIN — 5,3 u 7,8 % COOTBETCTBEHHO
craauam 25-29 u 31-32. Hauano Bererauuu Kyasrypbl B 2009 r. xapakre-
PHU30BATIOCH TEIUIOH, HO 3aCYIUTHBOHN TOTOIOH, YTO 00YCIOBHIIO 3aIEPIKKY
TIOSIBJICHUST BCXOZIOB M MX ocnabieHne. B mepBoil aekane mas temmeparyp-
HBII (DOH TakKe MPEBbINIaT MHOTOJIETHHE JaHHBIE, OCA/IKOB BBINAIO BCETO
mumb 16%, 9TO BBI3BIBAIO YrHETEHHME pacTeHHi. Takoi ruapoTepmmde-
CKMH PEXHMM OTpaswics Ha pa3BUTUH KopHeBod rHwmm — 11,8 n 17,0%
COOTBETCTBEHHO cTaausaM 25-29 u 31-32 (tabmura 5). [ToHmwkeHne mojaeBoi
BcxoxkecTH B yenoBusax 2010 1. 00ycIIOBICHO TeM, UTO TIEPHOLT IIOCEB — BCXO-
IIBI XapaKTepU30Bajcs OOMINEM BEIMABIINX OCAJIKOB (CBBIIIE TPEX HOPM) Ha
(hoHE MOBBIIIEHHBIX TEMITEPATyp, KOTOPbIE OCIOKHIIN (OPMHUPOBAHIE KOP-
HEBOU CHCTEMBL. B manpHeIeM ycroBus CIOCOOCTBOBAN POCTY PAaCTEHHIA,
YTO CKa3aJI0Ch HA HU3KOM ypOBHE pa3BuTHs Oonesnu — 7,5-7,8 %. B navane
BereTaroHHOro ce3oHa 2011 . TIOrOHBIE YCIOBUS ONArompHATCTBOBAIN
TIOSIBJICHUIO BCXOZIOB, OJHAKO IEPHOJ] KYIIEHHE — Ha4dajo CTEOIEBaHUS Xa-
PaKTEepH30BaJICS MMOBHIIICHHBIM TeMITepaTypHbIM (poHOM Ha 1,9-5,9 °C BhIIIIE
HOPMBI U HEJJOCTATKOM OCAJIKOB, B aJIbHEHIIIEM — HA0OOPOT H30BITKOM OCaI-
koB. Takoe cTpeccoBOe COCTOSHHE OOYCIIOBMIIO PAa3BUTHE KOPHEBOW THHIIN
— 22,3 m 22,8 % COOTBETCTBEHHO CcTamuu ydera Oone3nu. [lompoOHsIil aHa-
JIM3 YCIIOBHHA Pa3BUTHS OONIE3HU ObLT HEOOXOAUM ISl TIOATBEPIKICHHUS POIU
THIPOTEPMUIECKUAX YCIOBHUH B Pa3BUTHH BO30ymuTeNel KOPHEBOW THIIIH,
KOTOPBIE SABISAIOTCS (aKyIbTaTHBHBIMU TTapa3UTaMH.

BoiBoabl. OCHOBHBIMH BO30OYyAMTENSIMM KOPHEBOW T'HMIM 3E€PHOBBIX
KyJIbTYp B ycioBusix bemapycu siBnsitorcst rpu0bl pona Fusarium w rpu0
B. sorokiniana. CemeHa kak OCHOBHOW MCTOYHHUK MH(EKIIMA UMEIOT 0OJIh-
11oe 3Ha4eHHe Mpru 000CHOBAHWM MPUEMOB 3aAIUTHI KyJIbTYP, OCOOCHHO Ha
TIEPBBIX ATalax OpraHoreHe3a pacTeHus-xo3suHa. [lostomy ¢urTomaroso-
TMYECKUH aHaJM3 CEeMsIH M ONpEJIeNICHne MaTOreHHOTO KOMIUIEKCA BCEraa
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paccMaTpuBaeTCsl KaK HEOOXOAMMBIN 3Tall B ONpPENENICHUH MyTeil OrpaHu-
YEeHUsI pa3BUTUS Oone3HU. Pe3ynbraTbl MHOTOJETHHX AaHAJIN30B IOKA3aln
€XETOJHYI0 HH(PHUIMPOBAHHOCTh CEMSH 3€PHOBBIX Tpubamu Fusarium, sd-
MEHS U MIIEHUIBI — IONMOIHUTENBHO B. sorokiniana. OTMedaeTcst CHUKEHHE
YPOBHSI MHOHUILMPOBAHHOCTH CEMSH (y3apno3HOI MHpEKuueld n pocT ajib-
TepHApHO3HOU. VICXOMHBIN ypOBeHh MHGHUIIMPOBAHHOCTH CEMSH HE BCETna
OTIpEICTIsIET MHTEHCUBHOCTD PA3BUTHSI KOPHEBOH THMIIM, YTO OOBSICHSETCS
(baKyIbTaTUBHBIM THIIOM ITMTaHUs TPUOOB-BO30yuTesei Oone3nn. Ha ator
MI0KAa3aTeNlb TAaKXKe MOTYT BIUSTH THIPOTEPMHUUECKHE YCIOBHUS M arpOTEXHH-
yeckue mMeponpuaTus. [103ToMy B HalIMX yCIOBUSIX OTCYTCTBYIOT MOPOTH
BPEZLOHOCHOCTH U1l HH(UIIMPOBAHHBIX CEMSH.
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ROOT ROT OF GRAIN CROPS AND SEED
AFFECTION ROLE IN ITS SEVERITY

Annotation. The data on incidence and severity of grain crops root rot types
of infection met in Belarus and Russia are presented, the most wide-spread is fu-
sarium-helminthosporiosis is isolated. It is shown that the hydrothermal conditions
during crop vegetation period influence greatly the disease development. The peren-
nial data of winter and grain crops seed infection by fungi are shown and a tendency
of this index decrease for the fungi genus Fusarium and increase for Alternaria spp.
Among spring crops the highest level of seed infection by Fusarium spp. is marked
on wheat— 30,9 %, the least on oats (6,8 %), among winter grain crops — on barley
(23,7%) and wheat (12,9 %), accordingly.

Key words: seed infection, root rot, severity, Fusarium spp., Alternaria spp., B.
sorokiniana.
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A.I. ’Kykoeckuii, H.A. Kpynenvko, B.I. Jlewmkeeuu, H.A. Bypuoc,
A.A. Kykosckan
PVII « Uncmumym 3awumsl pacmenuity, ae. Ilpuryku, Munckuii p-u

PACITPOCTPAHEHHOCTb 1 PA3BUTHUE CHEXKHOM
IIVIECEHHU B IOCEBAX O3UMBbIX 3EPHOBbBIX
KVJIBTYP B BEJIAPYCH

Peyensenm: xano. ouon. nayx Ineckayesuu P.U.

AunoTtauust. B crarbe npecTaBieHbl MHOTOJIETHHE JaHHBIE MOHUTOPUHTA PACIIPO-
CTPaHEHHOCTH ¥ Pa3BUTHs CHE)KHOW IUICCEHH B [OCEBAX O3MUMBIX 3€PHOBBIX KYJIBTYP
B benapycu. B nepuon ucciejoBanmii CTerneHb MopakeHusi OONIE3HBIO B IIOCEBAX O3H-
MOTo TpHUTHKaJe gocturaia 87,5%, o3uMoit nmeHunsl — 88,7 %. [ubens pacrenuit
BCJIC[ICTBHE ITOPKEHHUS OOJIC3HBIO JOCTUralla COOTBETCTBEHHO 54,4 1 68,1 %.

KiroueBbie €JI0BA: CHEXHAs IUIECEHb, O3MMasl IIICHHIA, 03UMOE TPHUTHKAJE,
03UMasi pOXKb, O3UMBII sTAMeHb, Microdochium nivale, Microdochium majus.

Bgenenne. CHexxHasl IUIECEHB SIBISIETCSl OMHOM M3 HamOoJiee BPEIOHOC-
HBIX OONE3HEH O3MMBIX 3€pPHOBBIX KynbTyp. IlepBbie MpH3HAKH MOpAKESHUS
pacTeHHi CHE)KHOH MJIECEHBI0 MOTYT HPOSIBIATBCS yXKE OCEHbBIO, OHAKO OT-
YETJIMBEE BCETO 0OJNIE3Hb CTAHOBUTCS 3aMETHA JIMINL BECHOH IOCIE TasHUSA
cHera, Korjaa OOJNbHBIC pacTeHHs OOBIYHO MOKPBITHI MHUIIEIHUEM, UMEIOIHM
OKPACKy OT Ips3HO-0e/IoN 0 CBETI0-pO30BOi. Ha JTHUCThIX MOSBISIOTCS I10-
pakeHHs1 B BHJIC BOASHHUCTHIX 3€JICHOBATHIX, 4 CO BpeMEHEM OyperOIHX MSTEH,
OrpaHUYEHHBIX OT 3/I0POBOM TKaHH CBETIIBIM 0001K0oM. Hepeako Benencraue
WHTEHCHBHOTO pa3BUTHsI O0JIe3HH HaOMoaeTcst rTuoesb pacTeHUMH.

[IponomxuTenbHOE BpeMsl CUMTAIOCh, YTO OCHOBHBIM BHJIOM, BBI3BIBAIO-
MM CHEXHYIO TUIECEeHb, sABIseTCs rpud Microdochium nivale (Fr.) Samuels
et . Hallett [3; 6; 7; 11]. OmHako B HacTOsIIIee BpeMsl HA OCHOBaHUU MHOTO-
YHCIICHHBIX MCCIIIOBAHUN YCTAHOBJIEHO, YTO CHEXKHYIO IJIECEHb 36PHOBBIX
KYJBTYp BBI3BIBAIOT ABa BUna — M. nivale n M. majus (Wollenw.) Glynn &
S.G. Edwards [12; 14; 15]. YcTanoBneHo, uto Tpud M. majus npeobiagaet
Ha BCEX 3epHOBBIX KyJbTypax, Toraa Kak rpud M. nivale — Ha pxu [13; 14;
16]. [ToMrMO CHEXHOMW TIECEHHU, JaHHBIC BHUJBI TPUOOB CIOCOOHBI MOpa-
kKaTh cTe0JIM (KOpHEBas THHWIIb), JUCThs ((y3apHO3HBIA OXKOT) M KOJIOCHS
(py3apuo3 konoca). Tak, B 2016 1. B KpacHomapckom kpae P® rpubsl pona
Microdochium ObTM OCHOBHBIMH BO30YUTEIISIME STTH(DUTOTHITHOTO pa3Bu-
Tus Py3apro3a Koioca 03MMOH MIIeHUIE [2].

Bo30ynurenn cHeXXHOW IUIECEHH OTHOCATCS K (paKynbTaTHBHBIM I1apas-
nTaM, KOTOpBIC TOpPaXKaloT, IIaBHBIM 00pa3oM, OCIa0JIeHHBIE pPacTCHUS
(TI0CEBBI), YTO HEPEIKO MPUBOAMT K UX Tnbdenn. Bo3Oynurenn coxpaHsroTcs
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Ha CEMEHaX, MOPAXKEHHbBIX PACTUTEIBHBIX OCTaTKax M B MouBe. [ puObI-BO3-
OyauTeny CHE)KHOU TUIECEHH — MAaTOTCHBI, MTOPAKAIOIHE 03UMBIE KYIBTYPbI
npu temieparype 0-5 °C u BbIcOKO# BiakHOCTH Bozayxa. OqHako rubeinb
O3MMBIX KYJIBTYP BBI3bIBAET KOMIUIEKC NPUYUH (PU3HOJIOIMYECKOrO U Maro-
JIOTHYECKOTO XapakTepa. DKOHOMUYECKHM 3HaYMMBIMM JAJIS MPOU3BOJCTBA
SIBJISIFOTCSI BBIIPEBAHKE U CHEXKHAS TUIECEHb. DTH (DPaKTOPBI TECHO B3aUMOC-
BsI3aHbl. BhIpeBaHne O3MMBIX — CIIOKHBIA (DHU3MONIOTHUECKUH Tpolecc,
KOTOpPBI HaONIofaeTcs B YCIOBHSAX JuUTensHOro (Oornee 8-Mu mexan)
npeObsIBaHUs pacTeHnil mpu Temneparype 0-3 °C, KOTOpbIe CO3MaroTCs Ha
DIyOMHE 3ajeraHust y3jia KyLICHUs I10J] BBICOKHM CHEKHBIM ITOKPOBOM
(6omee 30 cm) mpu HerTyOOKOM TTpoMep3aHuu mouBsl (MeHee 50 cm). Bri-
NIPEBaHNE PACTEHUI UMEET TPU Ka4eCTBEHHO pa3lINuHbIC (ha3bl: YIIIEBOIHOE
HCTOIIEHHUE, TOJIOAAHNE U PACIa] OPraHNIeCKUX BEIIECTB, THOEb PACTEHUH
IIPY pa3BUTHH IPUOHBIX Oose3Hei. [Iporecc ucTomenns pacTeHnit Mpoao-
JKaeTcsl JIBA-TPU Mecslia, a PacXoJl caxapoB OCOOCHHO YBEIHMUYUBACTCS C
Havasa mapra. [ojoanne pacTeHuil U pa3BUTHE Ha HUX TPUOOB-BO30yIUTE-
JIeH CHEe)KHOU MJICCCHU (MMCIOTCS B BHJY TAaK)KE BO30YIUTEIN TUQYIC3HOM
TUIECEHH) CYUTAETCS, IO MHEHHIO (PU3HOJIOTOB U (PUTOIIATOIOTOB, 3aBepIia-
IOLIMM 3TaroM B ITPOLIECCE BHINPEBAHMS M COBIAJACT C NEPHOIOM TasSHHS
CHEXHOTO TOKpoBa. [lopakeHne CHEXXHON IUIECEHBIO B TAKHX YCIOBHSIX
paccMaTpuBaeTcs Kak BTOpUYHAS MPUYHHA THOETH pacTeHui [8; 9].

OCHOBHBIMH HMCTOYHHKAMH COXPAHEHHUsSI WH(EKINU CHEXHOW IUICCEHH
SIBIISTFOTCS TIOPAYKCHHBIE CEMEHA M PACTUTENIFHBIE OCTATKH, PE3EPBATOPAMHU
— JIMKOPACTYIHE M KyJIBTYPHBIE 371aKOBBIE TPaBbL. 3UMYET MHUIEIHNA I'pH-
00B-BO30yIMTENICH OOIE3HU B TKAHIX MOPAKEHHOTO pacTenus. Kpome Toro,
Ha MH(UIMPOBAHHBIX TKAHAX 00PA3yIOTCS YEPHO-KOPUYHEBBIC IUIOJAOBBIC
Tela — TEPUTEINH, KOTOPbIE CIOCOOCTBYIOT COXPAaHEHUIO BUJA M MIPAIOT
Ba)XKHYIO pOJIb B 3apakeHuH 3epHa [10].

BpenoHOCHOCTh CHEXKHOM TUIECEHH TPOSBISETCS B HEBBITIOJIHEHHOCTH
KOJIOCa M IIYIUIOCTH 3€pHA, a NMPU MHTEHCUBHOM IOPAXXEHUH — B H3pe-
JKEHHOCTH M THOENIM MOCEBOB. YCTAaHOBJICHO, UYTO TaKHE ITOCEBHI 00JIa/[atoT
MEHBIIEH aKTHBHOCTBHIO BECEHHETO OTPacTaHHs, OOKOBBIC ITOOCTH pa3BUBa-
IOTCSI MAJIOIIEHHBIMH, 0COOCHHO P CHIIbHOM CTETIEHH ITOPaYKEHUS, HEPEIKO
OTMHPAIOT WIN 00pa3yIoT OECIUIOAHBIE KOJIOChS, IIYIIOE 3€PHO.

VccnenoBanus MO M3YyYEHUIO BPETOHOCHOCTH CHEXHOW IUIECEHH, MPO-
BeZICHHBIC B TabopaTtopun uromatonoruu A I JKykoBcknuM, moka3anu, 9To
TIPH CTETICHH MOopaskeHHs pacTeHni B peaenax 1,0-25,0 % ue nabnromaercs
CYIIIECTBEHHOTO CHWKEHHsI ypoxasi, B mipeaenax 26,0-50,0% morepu ypo-
JKasi MOTYT oCcTUTaTh 28,7 % 3a cueT CHIDKEHHS KOJIMYeCTBa MTPOTYKTHUBHBIX
ctebneit (Ha 11,3 %), 3epen (1a 10,4 %) u maccol konoca (Ha 21,9 %). Tlpu
cTeneHn nopaxeHus B mpenenax 51,0-75,0% ormeuarorcs Oonee BBICO-
kue norepu ypoxas — 42,4 %. Tax:ke yCTaHOBJIEHO, YTO B 3aBUCUMOCTH OT
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dbopMHpyeMOro ypoxas, a 3T0 B ONPEIEICHHONH CTENCHH XapaKTepu3yer
(U3HOIOrMYECKOE COCTOSIHUE PACTEHUil, MOPOT BPEIOHOCHOCTH (YPOBEHb
pa3BUTHUs OOJIE3HH, C KOTOPOW HAYMHAETCS JOCTOBEPHOE CHUIKEHHE YPOXKast)
MoxeT kosebarnest ot 19,0 1o 35,0 %. Uem xyxe QU3HOIOTHISCKOE COCTOSI-
HUE PaCTEHHH, TEM HIKE IIOPOT BPEJOHOCHOCTH. Tak, B oceBax ¢ BELICOKUM
(OpMHUpPYEMBIM YpOXKaeM IOpOT BPEIOHOCHOCTH OOJIE3HH BCETrna BBIIIE U
MoOXeT nogHuMarscst 10 35,0 %. KoadduumenTt BperoHocHOCTH O0JIe3HH —
0,77+0,12 % — noxasareinb, TO3BOJISIIONINNA PAaCCUUTATh CHU)KEHUE YypOxKas
IIPY yBEJIWYECHUH CTEIIEHH ITOPAKCHMS MOCEBa Ha KAXKIBIH MPOLEHT CBBI-
1€ TIopora BpeZoHOCHOCTH. Hampumep, ecnu pasButre OOJIE3HN OLEHEHO
B 40,0 %, TO BeposaTHBIe ToTepH ypoxkas = (40,0-35,0)x0,77=3,85% [4; 5].
Lens uccnenoBaHuit 3aKiOYaach B MOHMTOPHUHIE PACHpPOCTPAHEHHO-
CTH U Pa3BUTHUsI CHEKHOI IUIECEHH B TIOCEBAX O3MMBIX 36PHOBBIX KYIBTYpP U
UJACHTH(PUKAIIIN BUIOBOTO COCTaBa rpOO0B, BBI3BIBAIOIINX OOJIE3Hb.
Marepuanasl u MeToabl. VcciaenoBanus IPOBOIMIIM B IIOCEBAX O3UMBIX
3€pHOBBIX KYJbTYp Ha onbITHOM 1osie PYII « MHcTUTYT 3a11uThl pacTeHnii»,
Ha [ocynapcTBeHHbIx coproucnbitarenbubix crannusax ('CC) m yuyactkax
(I'CY), a Taxke B XO3sIMCTBAX PECITYOIUKH.
VYuer pa3sBUTHSI CHE)XXHOW IUIECEHH OCYLIECTBIISUIM C HMCHOJIB30BAaHHEM
caenyrouiei mkanist [1]:
0 — IpU3HAKOB TTOPAXKEHHUS HET;
| — penkue MATHA Ha HIHKHAX U BEPXHUX JTUCTHX (1-3 msTHA) ipu o0mieit
nopaxeHHOCTH 10 10 % JIIMCTOBO MOBEPXHOCTH;
2 — HIHKHUE JTUCThS TIOPAYKCHBI MTOTHOCTHIO, HA BEPXHUX — 2-3 TSTHA IPH
o0bmei mopaxkeHHOCTH A0 30 % ITMCTOBON OBEPXHOCTH;
3 — Mopa)keHbl HIKHKUE U BEPXHHE JIUCThSI IIPU 00IIEH MOPaKEHHOCTH JI0
70 % nMHUCTOBOM MOBEPXHOCTH; OTMHPAIOT OOKOBBIC ITOOCTH;
4 — Bce nucThst ¥ noberu nopaxensl (100 %), pacTeHust moruoIm.
Pazsutne 6oxesnn (R, %) onpenemnsimu o ¢popmyne (1) [1]:
R= L(nxb) X 100
NxK (1),
rae X(nxb) — cymMma NMpou3BeeHUH urciaa OONbHBIX pacTeHuil (n) Ha COOT-
BeTCTBYIOIIMI M Gayut nopaxenus (b), N — oOliee KOJIMYEeCTBO YYETHBIX
pacrenuii, mrt., K — HauBbICIIMI Oaju1 MOPaYKEHUsI IIKAJIBI yueTa JJisi IEPEBO-
J1a 0aJuIbHOM OLIEHKH Pa3BHUTHsI OOJIE3HH B IIPOLEHTHYIO KaTErOPHIO.
PacnipoctpanenHocts 0osne3nu (P), BrlpakeHHYIO B MPOLIEHTAX, BBIUUC-
ssum 1o opmyie (2) [1]:
P= % X 100 @),

I7Ie N — KOJMYECTBO OONBHBIX pacTeHUH B Tpobax, mT., N — o0Iee Koinde-
CTBO YYETHBIX PACTCHUIl B IPOOAX, IIT.
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Pe3yabrarel U ux odcy:xaenue. IloronHsie ycloBUsl OCEHHE-BECEHHHX
nepuonoB 2015-2018 rr. ckiIagpIBANIMCh HEOMArompUATHO IS Pa3BUTHUS
CHEXHOHW TIECEHH B IOCEBAX O3MMbBIX 3€PHOBBIX KYJBTYp, YTO ObLIO 00Yy-
CJIOBJICHO TOBBILICHHBIM TEMIIEPaTypHbIM (DOHOM U HENPOJOJKUTEIBHBIM
3ajJeraHreM CHEe)KHOro 1mokposa. Ha pucynke | mpeacraBieHbl pe3yibTarhl
MapIIpyTHOTO OOCIJIEIOBAHUSI MOPAKEHHOCTH O3UMBIX 3EPHOBBIX KYJIBTYP
CHexHOH mecenbto B 2016 1. Pe3ynbraTel CBUAETENBCTBYIOT O HEBBICOKOI
pacmpocTpaHeHHOCTH Oore3Hn Ha TeppuTtopun bemapycu. Tak, MakcuMalib-
HBIH TPOLIEHT PACTIPOCTPAHEHHOCTH OOJIE3HN Ha BCEX KYJIBTYpax HaOroaaics
B ['oMenbckoit obnmactu — ot 14,4 (mmenumna) no 44,4 % (tputukane). Bmecre
C TEM, Ha OTAEIBHBIX MOJIAX B ButeOckoil o6macTn orMevanuch BpICOKas pac-
MIPOCTPAHEHHOCTh M PAa3BUTHE OOJIC3HM, OJHAKO 3TO OBUIO XapaKTEpHO JUIs
II0CEBOB BJIOJIb OITYIIEK JIECOB, IJI€ CHEXKHBII TTOKPOB TasUI MPOJOJIKUTEIb-
Hoe BpeMms. Hampumep, B ButeGckom paitone npu 100 %-i mopaxxeHHOCTH
MOCEBOB 03MMOH IMIIIEHUIIBI CHE)KHOM TUIECEHBIO CTENICHB MOPaKEHHUsT JOCTH-
rana 51,5 %, a rubens pactenuii ot 6ose3nu — 18,0 %.

nATBHA 7 =
iy ;

lch—.cu J

- TPETHEATE I:l TIISHETR l:l poEE

Pucynok 1 — Pacnipoctpanennoctsb (%) CHeKHOIi IIeceHH B MOceBax
03UMBIX 3€PHOBBIX KYJbTYP (MapuIpyTHOe 00ciae1oBanue, 2016 r.)
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Becnoii 2017 1. B ycITOBHSIX peCITyONMKH B TOCEBAX O3UMBIX KYJIBTYp OTMeda-
JICh CIMHUYHBIC TIPH3HAKH TIOPAKCHUS O3UMBIX KYJIBTYP CHEKHOH TUICCEHBIO.
JlaHHbIE MapuIpyTHOTO OOCIIENOBaHMS (PUTOIATOIOTHYECKON CUTYAIMH, TPO-
BCJICHHOTO B TOCeBaX [OCYHapCTBEHHBIX COPTOUCIIBITATEIBHBIX CTAHIMH U
y4gacTikoB B 2018 I, CBHACTENHCTBYIOT O ITPOSIBIICHUH OOJIC3HU Ha JICTIPECCHBHOM
ypoBHe. Tak, B moceBax 03MMOI0 TPUTHKAJIC MAKCUMAITLHOE Pa3BUTHE CHEXKHOM
ureceHu otMedeHo Ha copte bepesuno (Jlenensckas ['CC) — no 12,8 %, rubens
pacTteHui BCIIEACTBHE MHTEHCUBHOIO MOpaXkeHHsl pacTeHui cocrasuiia 5,0 %.
B nioceBax 03uMoii MIIIEHUIIBI HAMOOJIEE HHTEHCUBHOE Pa3BUTHE OOJIC3HHU TaK-
ke otMedeHo B ycnoBusix Jlenrensekoit I'CC. Ipu aToM Hanbomnee ropaxaics
copt Apkanus — 10 26,3 %, rudens coctamia 2,0 %.

HccnenoBanusi, mpoBeeHHbIE B yCIOBUIX onbITHOTO 1ot PYII «Muctu-
TyT 3a1uTsl pacteHui» B 2010-2017 T, cBHACTEIBCTBYIOT O BapbUPOBAHUH
CTETICHH TTOPaXKCHHUS OOJIC3HBIO B 3aBICHMOCTH OT Ce30Ha (PHCYHOK 2).
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PucyHnok 2 — Pa3BuTHne CHeKHOIi IJIeCeHH U TH0eIb PaCTeHHii OT
00J1e3HU B NOCEBAX 03UMBIX 3¢PHOBBIX KYJbTYP
(onbiTHOE NOJ1e PYIT « MHCTUTYT 321U THI PpACTEHHI»)
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OnudutoTniiHOE pa3BUTHE CHEXHOI iecenn (cBorme 50,0 %) ormeua-
nock B yenoBusax 2010, 2011, 2013 rr. B Takue romsl pa3BuTHe OOJIC3HH
JIOCTUrajo B IOCEBaX O3UMOro TpuTukaie 87,5%, 03uMOM NILIEHULBI —
88,7 %, rnbenp pacTeHU BCICACTBHE HHTCHCHBHOTO MTPOSBICHUS CHEKHOM
MJIECEHU CcocCTaBisia cooTBeTcTBeHHO 54,4 u 68,1%. Ha o3umoit pxu
MaKcHMaJbHas CTENeHb nopaxeHus ormedeHa B 2011 r. — go 61,6 %, npu
9TOM THOENM pacTeHUi He OTMeueHO. B moceBax 03UMOTO SYMEHS B TOIBI
WCCIICIOBAaHUN Pa3BUTHE CHEKHOU TICCEHH JAOCTHTAIO YMEPEHHOTO YPOB-
Hs1 — 36,7 % c rubenbio pacTeHui Ha ypoBHE 2,5 %.

3akiiouenue. [IpoBeneHHbIE HCCIEIOBAaHUS CBUIECTENILCTBYIOT O IIO-
BCEMECTHOM PAaCIpOCTPAHEHUM CHEKHOM IJIECEHW B MOCEBAX O3MMBIX
3epHOBBIX KyNnbTyp. B roxel uccnenosanuit (2010-2017 1) crenens mopa-
JKeHUS 0OJIE3HBIO B IOCEBAX 03UMOTO TpUTHKaJe Jocturana 87,5 %, o3umoi
meHUIs — 88,7 %, THOETh pacTeHUH BCIEACTBHE TIOPAKSHUS OOIE3HBIO —
cooTBeTcTBEHHO 54,4 u 68,1 %. Ha o3umoii p:Ku MakcuMalbHasi CTENEHb
nopaxkenust ormedena B 2011 . — o 61,6 %, npu 3ToM THbGENN pacteHul
He oTMeueHo. B moceBax 03UMOro siuMeHs B EPUO]] UCCIIEIOBAHUN pa3BU-
THE CHEKHOM IIECEHHU JTOCTHTaJI0 YMEPEHHOTO YPOBHS — 36,7 % ¢ THOeIbIo
pactenuii Ha ypoBHE 2,5 %. [1o cTeneHn BpeTOHOCHOCTH CHEXXHOI IIIeCeHN
MOYKHO paH)KHPOBATh KYJIBETYPHI B YOBIBAIOIICH MOCIIEIOBATEIIFHOCTH B CIIE-
IYIOIIEeM MOPSAKE — TPUTHUKAIIE, MIICHATA, POKb, TIMEHb.
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INCIDENCE AND SEVERITY OF SNOW MOLD IN
WINTER GRAIN CROPS IN BELARUS

Annotation. In the article the perennial data of snow mold incidence and severity
in winter grain crops in Belarus are presented. During the researches a degree of
the disease severity in winter triticale has made 87,5 %, winter wheat — 88,7 %. The
plants kill as a result of the disease severity has made 54,4 and 68,1 %, accordingly.

Key words: snow mold, winter wheat, winter triticale, winter rye, winter barley,
Microdochium nivale, Microdochium majus.
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OIEHKA YYBCTBUTEJIBHOCTU I'PUBA
ALTERNARIA SP., BO3BYJUTEJIA AJIbTEPHAPUO3A
ABJIOHU K OYHI'MIIUIAM

Peyensenm: kano. ouon. nayx Ankoscras E.H.

AHHoTauMs. B crarbe NpUBEACHBI PE3YJbTAThl 10 M3YYCHHIO 4yBCTBUTEIBHO-
cTH TpubOB pona Alternaria — BO30yauTeNeH anbTepHapro3a I0JI0HH K QyHTUIHIAM
Ckop, K3, Xopyc, BAI' u Ctpobu, BI' B KOHIIEHTpalusx MO ICHCTBYIOIIEMY Be-
mectBy 1, 10 u 100 MKr/mi. YCTaHOBICHO BBICOKOE (PYHTHTOKHYECKOE JeiicTBHE
J(EHOKOHA301a ¥ LIUIIPOIMHIIIA Ha H30JISThI IATOrCHA BO BCEX U3YUYCHHBIX KOHIICH-
TpaLUsX — [OJIaBJICHUE POCTA MHULEINS Ha 14-¢ CYyTKU KyJIBTHBHPOBAHHUS COCTABUIIO
58,3-87,9% u 51,1-91,9% coorBercTBeHHO. OTMEUCHO 3HAYUTEIHHOE BapbHPOBA-
HHE B YyBCTBHTEJILHOCTH H30JITOB IIATOICHA K KPE30KCHM-METHITY.

KitoueBbie cj10Ba: S0JI0HS, alIbTepHAPHO3, HYHTULUIBI, 4yBCTBUTCIBHOCTD H30-
JISITOB.

BBenenme. B mocrnenHue gecsaTuiieTHsi TOBCEMECTHO HaOonaer-
Csl YBEIIMUYCHHE PacIpOCTPAHEHHOCTH M BPEAOHOCHOCTH allbTepHapHo3a
s10JI0HH, 0COOCHHO B 30HaX C TEIUIBIM U BIIAXKHBIM KIIMMaToM. bose3Hs nmpo-
SIBISIETCSI TIPEUMYILECTBEHHO B BHUJIE MSATHUCTOCTH JIMCTHEB, KPOME TOTO,
naroreHbl — rpuObI U3 ponia Alternaria BbI3bIBaIOT OPAKEHHE TIO0B B BUJIE
CepILEBUHHON U noBepXHOCTHOM rHMiel [7, 12]. [lo nuTepaTypHbIM HaH-
HBIM Ha YyBCTBUTENIBHBIX COPTaX PaclpOCTPAHEHHOCTh aJIbTePHAPUO3HOI
MIATHACTOCTH MOXKET 10CTUTATh 10 70 %, 4TO IPUBOIUT K IPEKAEBPEMEHHON
nedonanul U CHIDKCHUIO YpOoXKasl 32 CYET yMEHbIIEHHsS (pOTOCHHTETH-
YECKOH MOBEPXHOCTH JIUCThEB [6]. B miIogax, mopakeHHBIX HEKOTOPBIMU
BunaMu Alternaria spp., MOXET HaKaIUINBAThCS 3HAYUTEIBHOE KOJINYECTBO
MHKOTOKCHHOB — aJIFTEPHApHOJIa 1 MOHOMETHIIOBOTO 3(hupa ajasTepHapHo-
J1a, TOKCHYHOCTh KOTOPBIX JUIS YeJIOBEKa M KMBOTHBIX JOKa3aHA MHOTHUMHU
uccienoBarersiMu [2, 10]. B IMonpmre Hanboree mopaxxaeMbIMU aJIbTepHA-
PHO3HOI THUJIBIO TP XPAaHEHHUH SIBJISIOTCSI Takue copra siononu kak: Golden
Delicious, Gloster, Boskoop, Sterking [8].

B caznax Benapycu n3 o0ciieloBaHHBIX COPTOB allbTepHAPHO3HAS TSI THU-
CTOCTb JINCTHEB OTMEYAETCS KaK HAa MHTPOLYLHMPOBAaHHBIX COPTaxX sIOJIOHU
(Jonagold, Freedom, Idared, Golden Delicious, Ligol, Topaz), Takx u Ha
coprax Oenopycckoii cenekunu (3acnasckoe, Becsnmna, BepOnae, Han-
3eiiHbl, benopycckoe ciaakoe), pu 3TOM PacnpOCTPaHEHHOCTh 0O0JIE3HU
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nocruraet 30% u Bbime. Takke ycTaHOBICHO, YTO B YCJIOBUsX bemapycw,
YeM MEHee COpT IopaXkaeTcsl MapuIoi, TeM OoJiee OH MopaXkaeTcs IpyruMu
MATHUCTOCTSMHU JIUCTHEB, B TOM YHCIIE W anbTepHapruo3Hoii [9]. B roasl ¢
OJarONpPUATHBIMU JUIS PA3BUTHS THHJICH TOTOTHBIMHU yCIOBHSMH (TerUiast
W BIXHAs TOToAa B TMEPHOA IBETCHHs SOJOHM W OOpa30BaHUS 3aBSI3H)
OTMeYaeTcsl MOPaKeHUE TUIO0B albTepPHAPHO30M, IIPH STOM paclpocTpa-
HEHHOCTh Oosie3Hu gocturaet 6,0 %.

Bricokue mokaszaren pacpoCTpaHEHHOCTH OOJIC3HH CBHJICTEIBCTBYIOT
0 TOM, YTO IIPOBOIUMBIC B caay (DYHTUIMHbIE 0OpabOTKU MPOTUB MapIIn
si051oHM, He Bcerna 3(dekTHBHBI OT ambrepHapro3a. Poccuiickue yueHble
MTOATBEP)KIAI0T HEOOXOANMOCTh MPOBEICHHS B CHCTEMAax 3aIlUTHI SOMOHU
OT/IEJIBHBIX 00Pa0OTOK MPOTHB AJIBTEPHAPHO3a, JIaKe TIPH OTCYTCTBHU HEO0-
XOTUMOCTH 3aIIUTH OT OCHOBHBIX ATOTEHOB — MAaPIIA U MyYHHCTON POCHI,
YTO CBSI3aHO C YBEIMUYCHHEM Iapa3sUTHYECKOW aKTHBHOCTH I'puOOB poja
Alternaria [4, 5].

B cBsi3u ¢ BbIIecKa3aHHBIM BO3HHKAET HEOOXOIMMOCTD B TI0J100pE COp-
TUMEHTA MPenaparoB, 3pPEKTUBHBIX TPOTUB BO3OYAMUTENCH aabTepHAPHO3a.
Llenbro MaHHBIX MCCIIENIOBAHHUN OBUIO OIIEHUTH YyBCTBHUTEIBHOCTH TPHOOB
pomna Alternaria x pyHTHIIMIAM U3 PA3HBIX XUMUYECKUX TPYTII U TOA00paTh
3¢ PeKTUBHBIE KOHIIEHTPALUH ISl KOHTPOJISI Pa3BUTHSI (PUTONATOTECHOB.

MeToauka npoBeeHus Uccaea0BaHuii. B 1abopaTopHBIX ONBITax OBLITH
UCTIONB30BaHbl 4 n3onsta Alternaria spp., BBIICICHHBIC M3 MOPAKEHHBIX
JUCTBEB 0JIOHN KOJUTeKIHOHHOTO cama PYII «MHCTHTYT miomoBOACTBaY.
Brienenne rpuboB B YHCTYIO KyJIBTYPY MPOBOAWIN 10 OOIIEHPUHSTHIM
B (HUTOMATONIOTHH METOMUKaM. VI3ydeHue YyBCTBHTEIHHOCTH TPHOOB K
(yHruIrAaM MPOBOIMIN COINIACHO PEeKOMEHIAMsIM MexXTyHapOaHOTO KO-
MuTeTa 1o ¢pyHrunuanoi pesucrentaoct FRAC [3, 11].

W30msThl KYIBTUBUPOBAIH B Yamkax [leTpu ¢ xapTodenbHO-IITKO3-
HbIM arapoM (KT'A), comepikammx pa3indHbie KOHIICHTPAIMHA OJHOTO W3
GbyHrunuaoB.

B ormbITe M3ydanm 4yBCTBUTENFHOCTh M30JITOB K Tperaparam U3 3-X Xu-
MHYECKHUX TPYII C Pa3IMYHbIM MEXaHU3MOM ACHCTBUS Ha TPHOBI: TPHA30JIBI
(DeMethylation Inhibitors) — Ckop, KO (audenokonazon, 250 r/n); crpo-
owypunsl (Quinone outside Inhibitors) — Ctpobu, BI' (kpe3okcum-merui,
500 r/kr); annnmuaonupumuanHbl (AP-fungicides) — Xopyc, BAT" (uunponu-
nwi, 750 r/kr). IlpeaBapuTeabHO FOTOBHIIM MaTOYHBINA PacTBOpP (pyHTHIIUIOB
¢ xoHueHrpanueii 1000 MKr/MIT 10 . B., B KQYECTBE PACTBOPUTEISI UCIIOJb-
30BN CTEPHJIbHYIO JMCTHIUIMPOBaHHYIO Bofy. Jlanee myrem pasBeneHus
TOTOBHJIM pabodre PacTBOPHI KAXKIOTO M3 (PYHIMIIUIOB B KOHIICHTpAIMsX 1,
10 u 100 Mxr/mi. B nurarensHyto cpeny, oxsakaeHHyto 1o 40 °C, nodapisum
pacueTHBIN 00BeM paboyero pacTBOpa (GYHTHUIKAA IS TOTYUCHNS KOHEIHBIX
KOHIIEHTpauuii npenaparoB. [urarensHyro cpeny ¢ koHueHTpausamu 1, 10 u
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100 mxr/mi pasnuBaiu mo 20 mut B yamku IleTpu, B KOTOPBIE MOCIIE 3aCThI-
BaHUsI MPOBOJMIIM TI0CEB M30JATOB Alternaria spp. IloBropHOCTS ombiTa 4-X
KpaTHas (Jalka-rmoBTopHocTh). KoHTpons — nurarenbHas cpena 6e3 gpyHru-
nuna. Yamku [letpu KynsTHBHpOBaNK pu KOMHaTHOHM TeMneparype 18-20 °C.

Ornpejienenne JIMHEWHOTO pocta rpuOOB BO BCEX BapUaHTaX MPOBOIUIN
ITyTEeM M3MEPCHUS THaMeTpa KOJOHHUH B 2-X B3aMOIICPIICHIUKYIISIPHBIX Ha-
MpaBJICHUAX Ha 7-¢ U 14-e cyTKu KyasTUBHpOBaHUsA. IHTHOMpoBaHue pocta
KOJIOHMH PacCUUTHIBAIM 10 Gopmyie D60oTa:

_ Ax—[lo

T= BT 100,
rae T-uHrnbéupoBanue pocTa 1o CpaBHEHMIO ¢ KOHTpoJeM, %; [Ik — nnameTp
KOJIOHHH B KOHTpoJe, ¢M; Jlo — TnaMeTp KoJoHui B onbITe, cM [1].

PesyabTarsl uccienoBaHuii u ux ooOcyxaeHue. B pesynbrare mpo-
BE/ICHHBIX HCCJIEIOBAHUI YCTAaHOBJIEHO, YTO CTEMEHb YYBCTBUTEIHHOCTH
M30JITOB Tpuda Alternaria spp. BappHpoBaia B 3HAYNTEIHHON CTENCHU B
3aBUCHMOCTH OT (DYHTHIIN/IA U KOHIIGHTPAIIMHU JIEHCTBYIOLIETO BEIIECTRA.

YeranoseHo, uto ¢yarumma Ckop, KD Bo Bcex M3ydaeMbIX KOHIICHTpaIIU-
SIX OKa3bIBaeT BBICOKOE MHTHOMpYIOIIee JACHCTBHE 110 OTHOLICHHIO K IprOaM
— BO30yUTeNSIM anbTepHapro3a. MHrnbnpoBanne pocra MULEINS H30JISITOB
0 OTHOIICHHUIO K KOHTPOJTIO COCTaBMIIO OT 69,3 110 83,3 % Ha 7-e CyTKH KyIb-
THUBHpOBaHuUs, U oT 58,3 10 87,9% na 14-e cytkn pocra (tabmuna 1). [Ipn
9TOM HE BBISIBIICHO CYIIIECTBEHHBIX Pa3JINYMii 110 M30JIsITaM (hUTOMaToreHa.
Tabmuua 1 — Bimsinue gpynrunuaa Crop, KD Ha BereTaTHBHbIH POCT H30/1TOB rpuda
Alternaria spp. (1adoparopHslii onbIT, PYII « MHCTUTYT 3amuThI pacTeHuii», 2018 r.)

HHruéupoBanue pocra
JlnameTp KOJIOHHH, CM H30JI5TA 110 OTHOLIEHUIO
K KOHTPO.110, %o

Wzonsir 7-e CyTKH pocTa
1 10 100 KonTpos 1 10 100
MKT/MJI MKT/MJI MKT/MJI p MKT/MJI | MKT/MJI | MKT/MJT

A-1 0,99+0,17 | 0,96+0,27 | 0,85+0,17 | 5,09+0,45 | 80,6 81,1 83,3
A-2 1,24+0,03 | 0,89+0,09 | 0,88+0,03 | 4,71+£0,23 | 73,6 81,1 81,3
A-3 1,39+£0,22 | 0,99+0,11 | 0,76+0,12 | 4,53+£0,22 | 69,3 78,1 83,2
A-4 1,11£0,15 | 0,74+0,03 | 0,69+0,05 | 3,61+£0,49 | 69,3 79,5 80,8
Cpennee 1,18 0,89 0,79 4,49 73,2 79,9 82,5

14-e cyTkH pocTa
A-1 2,06+0,06 | 1,41+0,13 | 1,29+0,19 8,640 76,1 83,6 85,0
A-2 2,41+0,07 | 1,31+0,48 | 1,04+0,03 8,6+0 71,9 84,8 87,9
A-3 2,91+0,39 | 1,93+0,12 | 1,16+0,14 | 7,61+0,45 | 61,8 74,6 84,8
A-4 2,58+0,27 | 1,29+0,23 | 0,89+0,12 | 6,18+0,75 | 58,3 79,1 85,6

Cpennee 2,49 1,49 1,09 7,75 67,0 80,5 85,8
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AHann3 NOMY4YeHHBIX TaHHBIX TAKKe MOKa3aJl BHICOKYIO aHTHU(YHIab-
HYI0 aKTUBHOCTh nIpenapara Xopyc, BJI' mo oTHOLIEHHIO K HU3ydaeMbIM
n3onstaM. Ha 7-e CyTKu KyJabTHBMPOBAHUS MOKAa3aTeNId YTHETEHUS! POCTa
MHUIIENUS. B CPAaBHEHUH C KOHTpoJsieM BapbupoBaiu oT 38,2% mo 83,3% B
BapHaHTaX ¢ MUHMMaJIbHBIMH KOHIICHTpanusMu mnpenapara (1 u 10 Mxr/mr)
10 81,9-86,6 % B BapuaHTe ¢ MAKCUMAJIbHON KOHLIEHTPALUEH [IUMTPOAXHIIIA
(100 mxr/min) (Tabmura 2).

Taobauua 2 — Bausinue pynrunuaa Xopye, BJAI' Ha BereraTuBHbII pocT U30J1TOB Irpuda
Alternaria spp. (nadopatopublii onbIT, PYII «AHCTHTYT 3ammThI pacteHuii», 2018 r.)

HNuruéupoBanue pocra
JluameTp KOJIOHHH, CM M30JIAITA 110 OTHOLIEHHIO K
KOHTPOJI10, %o

Hsonat 7-e CyTKH pocTa
1 10 100 KonTnoas 1 10 100
MKT/MJI MKT/MJI MKT/MJI OHTPOIL |\ er/mar | Mkr/mar | Mkr/ma

A-1 1,56+0,11 | 0,85+0,18 | 0,86+0,09 | 5,09+0,45 63,3 83,3 83,1
A-2 1,2£0,25 | 0,79+0,25 | 0,63+0,06 | 4,71+0,29 74,5 83,2 86,6
A-3 1,56+0,12 | 2,80+0,16 | 0,61+0,09 | 4,53+0,22 65,6 38,2 86,5
A-4 0,73+0,03 | 1,18+0,05 | 0,65+0,07 | 3,61+0,49 79,8 67,3 81,9
Cpennee 1,26 1,40 0,69 4,49 70,8 68,0 84,5

14-e cytku pocra
A-1 3,5+£0,17 | 0,85+0,25 | 0,86+0,05 8,640 59,3 82,8 85,7
A-2 2,7+0,18 | 0,81+0,28 | 0,69+0,03 8,640 68,6 90,6 91,9
A-3 3,72+0,35 | 0,86+0,18 | 0,71+0,03 | 7,61+0,45 51,1 88,7 90,7
A-4 | 2,.83+0,18 | 0,63+0,03 | 0,65+0,07 | 6,18+0,75 54,2 89,8 89,5

Cpennee 3,18 0,79 0,73 7,75 58,3 88,0 89,5

Ha 14-e cyTkn HanMeHblIee HHIMOMPOBAHHE POCTa MULEIHSI OTMEUEHO
IIpH KOHIeHTpanuu npemnapara 1 Mxr/mi — 51,1-68,6 %, B To Bpems Kak pu
koHeHTpanusx 10 u 100 mxr/mia — coctaBuiio ot 82,8 10 91,9 %.

B ormbITe 10 M3yYEHNIO UyBCTBUTEIFHOCTH H30JITOB BO30YIUTEINS abTep-
Hapuo3a k Qynrunmay Crpodu, BI' ycraHoBiIeHO, 4TO NpH KOHIEHTPAILMN
1 MKT/MJ7 OONBIIMHCTBO M30JATOB OBUTH HE YyBCTBUTENBHBI K IpETapary.
B xonuenrpanuu no . B. 10 MKr/mir GpyHrunma okassisas ciaboe QpyHru-
TOKCHYECKOE JeHCTBHE Ha HM30iATHl (puromaroreHa. Ha 7-e cyTtkm pocra
MHruOMpOBaHKE POCTa KOJIOHWH Bapbupoaio ot 17,2 no 50,1 %, na 14-e
CYTKH KyJABTUBUPOBAaHUS — HE mpeBbIiciio 15,3 % (tabmuma 3). IIpu sTom
OTMEYEHO CYIIECTBEHHOE BapbUPOBAHKE 110 M30JISTaM.

Haubonee d9yBCTBHTENBHBIMH H3OJATHl OKAa3alMCh K MaKCHMaJIbHOM
KOHIIGHTpAIMU JelcTByomiero Bemecrsa Gynrunuaa — 100 mxr/mi. B Ba-
pHaHTe OmNBITAa HHTMOMPOBAHUE POCTA MUIENIUS COCTaBmiO 55,5-78,4% Ha
7-e CyTKH KyJabTUBUpPOBaHUs U 46,6-57,4 % Ha 14-e cyTku pocra.
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Tabauua 3 — Bausinne ¢pynrunuaa Crpoou, BI' Ha BereTaTMBHBIN PoCT H30J1TOB rpuda
Alternaria spp. (1adopatopHslii onbIT, PYII « MHCTUTYT 3a1MTHI pacTeHuin», 2018 r)

HWurudupoBanue pocra
Jluamerp KOJIOHHH, CM H3015ITA 110 OTHOLIEHHUIO K
KOHTPOJI10, %

Mzonst 7-e CyTKH pocTa
1 10 100 Konrpos 1 10 100
MKT/MJI MKT/MJI MKTI/MJI p MKI/MJI | MKI/MJI | MKT/MJX

A-1 4,71+0,15 | 4,21+0,10 | 2,26+0,13 | 5,09+0,45 7,46 17,2 55,5

A-2 | 471£0,11 | 2,66+0,17 | 1,52+0,51 | 4,71£0,23 0 43,5 67,7

A-3 | 4,43%0,09 | 3,08+0,43 | 1,89+0,17 | 4,53+0,22 2,2 32,0 58,3

A-4 | 3,53£1,08 | 1,80+0,13 | 0,78+0,06 | 3,61+0,49 2,2 50,1 78.4

Cpennee 4,35 2,94 1,61 4,49 3,0 35,7 64,9

14-e cyTku pocra

A-1 8,45+0,18 | 8,38+0,26 | 4,59+0,26 8,6+0 1,7 2,5 46,6

A-2 | 8,52+0,08 | 7,28+0,12 | 3,66+0,38 8,6+0 0,9 15,3 574

A-3 7,35+0,23 | 6,63£0,81 | 3,89+0,29 | 7,61+0,45 34 12,9 48,9

A—-4 | 585+0,72 | 5,34+0,38 | 3,15+0,17 | 6,18+0,75 53 13,6 49,0

Cpennee 7,54 6,91 3,82 7,74 2,8 11,1 50,4

3axkJjoueHue. B pesynbrare IpoBEICHHBIX MCCIICIOBAHUN yCTaHOBIICHO,
YTO B JJa0OPATOPHBIX YCIOBHUSX BBICOKOE (DYHIHTOKCHUECKOE ACHCTBHE B OT-
HOIIICHUH BCEX W30JIATOB Tpuba Alfernaria spp. OKa3pIBaIOT IpeTapaThl U3
rpymmsl Tpuaszonos (Ckop, KD) u annmuHonmprvuanzoB (Xopye, BJI), xo-
TOpBIE JIa)Ke B HEBBICOKMX KOHI[EHTPALIUSIX JieiicTBYo1Iero Bemectsa (10 Mkr/
MIT) obecreurBatoT 3G PeKT NoaBIeHHs pocTa Mulenus dosee, yem Ha 70 %.

Haumenee YYBCTBUTCJIbHBIMU U3YUYCHHBIC H30JIATHL 6BIJ'II/I K (byHl"I/II_II/I-
ny Ctpodu, BI': B konuentparuu 1 u 10 MKr/mMi — HHTHOMpPOBAaHUE POCTa
KOJIOHHH JIJIsl BCEX M30JISITOB HE peBbICKIIO 15,3 %; mpu 3TOM, IIpH KOHIICH-
tparun 100 MKI/MII TogaBieHre pocTa MULEI s BapbipoBaiio 10 57,4 %.
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EVALUATION OF FUNGUS ALTERNARIASP., AN
AGENT OF APPLE ALTERNARIA BLIGHT TO
FUNGICIDES

Annotation. The results on studying the susceptibility of fungi genus Alternaria —
agents of apple Alternaria blight to fungicides Scor, EC, Chorus, WDG and Strobi,
WG at concentrations by active ingredient 1, 10 and 100 gg/ml are presented. A high
fungitoxic action of difenoconazole and cyprodinyl on the pathogen isolates at all
concentrations studied is determined — the mycelium suppression on the 14-th day
of cultivation has made 58,3 — 87,9% and 51,1 — 91,9% , accordingly. A significant
susceptibility variation of the pathogen isolates to cresoxym-methyl is marked.

Key words: apple-tree, Alternaria blight, fungicides, isolates susceptibility.
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VK 633.11 «324»:632.482

H.A. Kpynenvko
PVII « Uucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

BJIMSHUE T'HJIPOTEPMUYECKHUX YCJIOBUI HA
PA3BUTHUE CEIITOPUO3A JTUCTHEB O3UMOM
HNINEHUIBI

Peyensenm: kano. ouon. nayx Ilneckayesuy P.U.

Annotanus. [IpencrasieH aHamu3 BIMSHUS TUAPOTCPMUYCCKHUX YCIOBHH Ha
pa3BUTHE CENTOPHO3a JIMCTHEB O3MMOMW MIICHHIBL. YCTAHOBICHO, YTO IS WHUIIU-
HMPOBAHUS MATOJIOTUIECKOTO MPoIiecca HEOOXOIMMO BBIIAICHUE OCAIKOB (HE MCHEe
11 nueit ¢ ocagkamu Oonee 1 MM € CEPEIMHBI AIpers).

KuroueBbie ciioBa: o3uMas IIICHHUIA, CENITOPUO3 JIHUCTHEB, Pa3BUTUE OOJEC3HH,
THIPOTEPMUUECKUE YCIOBUSL.

Beenenne. Centopros JHCTHEB SBIAETCS OAHOM M3 Hambosee Bpemo-
HOCHBIX M 9KOHOMHUYECKH 3HAUYMMBIX OOJIe3HEeH 03MMOH IMIIEHMIBI BO BCEX
3epHOceronmx peruonax mmpa [11; 15; 28]. [lopakeHue TUCTHEB CENTO-
puo3om oOycioBimBaeT cHmKeHne Macchl 1000 3epeH, mpu 3TOM MOTEpH
ypoxast MoryT gocturats 20-43 % [2; 6; 26].

B ycioBusix pecryOnMKy OCHOBHBIM BO3OYANUTENIEM CENITOPHO3a JINCTHEB
sBisieTcst Tpub Septoria tritici Desm. B HacTosiee Bpemst Ha OCHOBE (u-
JIOT€HETHYECKOTO aHAJIM3a YCTAHOBIICHO, YTO TPpHUO, Ha3BIBABIIMICS paHee
S. tritici, He OTHOCHUTCSI K pOAy Septoria, a MPUHAMIEKHUT K OTACIHHOMY
pony — Zymoseptoria [30]. [loaToMy naiee B cTaTbe MBI OyeM HCIIOIH30BATh
HOBOE Ha3BaHHUE Ipu0a-BO30YIUTEINsI CENTOPUO3a JUCThEB — Zymoseptoria
tritici (Desm.) Quaedvlieg & Crous.

CHUMOTOMBI TOpPAXXEHUS PACTCHUH CENTOPHO30M MPOSBISAIOTCS YKE C
oceHu. McTounnkoM MH(EKIMH B 3TOT MEPHOJ MOMHMO JWKOPACTYIIHX
371aKOB, PACTUTEIBHBIX OCTATKOB, Majanuisl [3; 4; 17; 24] MOTYT CIyXUTh
CYMKOCTIOpBI TpHba, KoTopble (hOpMHUPYIOTCSI HE TOJIBKO HA MEPE3MMOBAB-
IIMX PACTUTENBHBIX OCTAaTKaX WM AUKOPACTYIIUX PACTEHHSX, HO TaKKe Ha
WHQUIMPOBAHHBIX JTUCTHIX Ha MPOTSUKEHUH Beero rofa [20; 25]. becmonas
CTaJus INPEJCTaBIeHa HECKOJIbKUMH TeHEpalUsIMU MHUKHOCIIOp, 00pa3yro-
MIMXCS B MUKHUaX. [TMKHOCTIOPBI pacpoCTpaHstOTCs OpbI3raMu 0K/ Ha
KOpOTKHe paccTosHus [19; 22].

I'pub Z. tritici cnocoOeH 3apakaTh pacTCHUS 36PHOBBIX KYJIBTYpP B IIUPO-
KOM JIMalla30He TeMIIeparyp. YCTaHOBJICHO, YTO yCIeIHOe HH(UIMpOBaHNe
oTMeuaeTcs npu temneparype 16-25 °C ¥ npoaoKUTENbHOM YBIaKHEHUU
nmcteeB (48 4 u Oonee), ontumyMm cocrasisier 18 °C. Temmneparypa 6o-
nee 25 °C momaBisieT pocT rpuda Jake MpH HEOOXOAMMOH [UIUTEIEHOCTH
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yBnaxHeHus nucta [14]. MuHuMansHON TeMIlepaTypoil Juid HHUIIMHPOBA-
HUsI THPEKIMOHHOTO TIporiecca sBisiercst 5-10 °C [14; 21].

ITo cpaBHEHHIO C APYTHMHU IPHOAMU, BBI3BIBAIOIINMH OOJIE3HU JIHCTOBOTO
ammapara, JIATCHTHBIN meprof (IIEpUoa OT 3apaskeHHsI 10 MOSIBICHUS CIIO-
poHOIIeHHsI) Tpubda Z. tritici sBiseTcs 0oyee MPOIODKUTEIIEHBIM U MOYKET
cocTaBisITh 15-35 nueit [23], 14-25 aueit [10].

ITo mauueiM D. J. Lovell u coaBropos [13], mosiBiicHHE MEPBBIX BHIU-
MBIX CUMIITOMOB (MHKYOAIIHOHHBIN IIEPHUO/) B KOHTPOJIUPYEMBIX YCIOBHSIX
(mpu Temneparypax ot 2,9 mo 20,2 °C) ormeuanock yepe3 11-42 qas nocrne
WHOKYJSIIMK pacTeHud. [Ipu 3TOM aBTOpaMu yCTAaHOBJICHO, YTO YeM HUKE
TeMIeparypa, TeM MPOAOJDKUTEIbHEH HHKYOAIIMOHHBIH epros 00Ie3HH.

Ha pasButHe centopro3a JUCTHEB BIHSIOT Takue (HaKTOPHI, KaK Ipady-
CO-IHH, OOMITBbHBIE Ocanky (Kak MUHUMYM 10 MM B 1eHb) [27], BIaKHOCTH
[18], xonmuuectBO OcankoB [12], Temneparypa [7; 29]. B ycnosusax benapy-
cu Unwrokom A.T. Obuta mpeanpuHsTa MOMbBITKA CBA3aTh Pa3BUTHE OOJE3HU
C KOJIMYECTBOM aKKyMYJIHMPOBAHHOIO TeIja — rpaxyco-aHsamu [5]. B to xe
BpeMsI aBTOp HE MPUBOIUT HUKAKHUX JAHHBIX O BIMSHUM HA PacIpOCTpaHe-
HUE U pa3BUTHE IprOa-Bo30yIUTEIIsI CENITOPHO3a JINCTHEB OCAJIKOB.

Lenp HamMX MCCIETOBAHUH 3aKIII0YaIach B BBIIBICHUH (aKTOPOB, OKa-
3BIBAIOIINX HAWOOJBIICE BIMSHHUC HA PA3BUTHC CENTOPHO3a B HAYAIBbHBIN
MIEPUO]] pa3BUTHS HHPEKITMOHHOTO Mporiecca (0 TOPOTOBOTO YPOBHS). ITO
00yCIIOBJIEHO TEeM, YTO OCHOBOW JUISi TIPUMEHEHHUS! (YHI'MLHUIOB B IOCE-
BaX 3CPHOBBIX KYNBTYp SBJISIETCS MCIIONB30BAHNE OMOJIOTHYECKOTO ITOpOTra
BPEIOHOCHOCTH OJHOW WIIM KOMIUIEKCA OOJIe3HEH, KOTOPBIH MPeACTaBIsIeT
co00#l Takoe pa3BUTHE, KOTJa MaToJOrMYecKuil mporecc MOXHO d(dek-
THUBHO 3aTOPMO3HTH IIyTeM IPUMEHEHUS CPEICTB 3allUTHI pacTeHuid. Panee
HaM# OBLIO YTOYHEHO, YTO TIOPOT PA3BUTHS CENITOPHO3a HA O3UMOM MIIICHH-
e cocrapisieT 2,5-3,7 % B 3aBUCMMOCTH OT COPTa U rojia UcciieoBaHuu [9].

MeTtoauka W MecTO MpoBedeHMs] HcciaenoBanmii. VccmenoBanus mo
BBISIBJICHUIO THIAPOTEPMUYECKUX YCIOBHH, CHOCOOCTBYIOIIMX Pa3BUTHIO
CenTOopro3a JIMCThEB, OCYIIECTBIUIN Ha ocHOBe maHHBIX 2009-2017 rr. B
KauecTBE OCHOBHBIX (haKTOPOB HCIIOJIB30BAIN CPEIHIOI0 TEMIIEparypy BO3-
yXa, CyMMYy OCAaKOB, CPEIHIOI0 OTHOCHTEIBHYIO BIAXHOCTh BO3IyXa,
KOJIMYECTBO JIHEH C ocaJkaMy CBbIIIE | MM, THAPOTEpMUYECKUI KOdhhu-
muent (I'TK), a takxke cymmy rpamyco-aHel 3a mepuon ¢ 15 ampens mo
HACTYIUICHHS TIOPOTOBOTO YPOBHS Pa3BUTHUS CENTOPHO3a JIMCTHEB.

Pazsutne 6oxesnn (R, %) onpenernsimu o ¢popmyne (1) [17:

R =22D) 5 100 W,
NxK

rae X(nxb) — cymMma NMpou3BeCHUH yrciaa OONBHBIX PacTeHuil () Ha COOT-
BeTCTBYIOIUi M Oamt mopakeHus (b); N — obmiee KOTHIECTBO YUSTHBIX
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pactenuii, mrt.; K — HauBpIcImiA Oana mopaKeHHs IIKaIbl y4eTa Ui Imepe-

BoJa OAITFHOM OIECHKH Pa3BUTHS OONE3HH B IMPOLCHTHYIO KaTErOPHIO.
T'maporepmuuecknii koapduuuent (I'TK), paccauTsiBamm ciemxyrommm

obpazom (2) [8]:

20,

['TK = x 10

),
rie > O_— cymma 0Ca/IkoB 3a TEIUIbIH TIEPHOJL MM €10 4acTh, MM; ) T — cym-
Ma akTUBHBIX Temnepatyp (Boitre 10 °C) 3a atot xe nepuos, °C.

3nauenue ['TK, paBroe 1,0-1,5, xapakrepuzyeT onTHMaibHOE yBIaKHE-
HMe, Boie 1,5 — u30brTounoe, Hike 1,0- Hemocrarounoe, menee 0,5 — ciadoe.
I'pasyco-nHu 3a Kax/ple CyTKH, HaduHast ¢ 15 anpesst U 10 HACTYIUICHHS
[TOPOrOBOTO Pa3BUTHSI CEITOPHO3a, BRIYUCISLIN 110 Gopmysie (3) [16], a 3a-
TEM CyMMHUPOBAJIH:
Tmax+ Tmin
°p = maxTmin _

2 3),

e °D —rpanyco-man; T, —MakcHMaibHas TEMIIEPATYpa BO3TyXa 3a CYTKH,
°C; T, — MUHEMaNbHas TEMIIEpPaTypa Bosayxa 3a cyTkH, °C; T, — nmkHui
TeMIIepaTypHBIH MOPOT pa3BUTHUS rpubda Z. fritici, coctapnstomuii 5 °C.

Craructiueckyro 00padoTKy MOTYISHHBIX PE3YIBTATOB OCYIIECTBIISIIH C
HCIONB30BaHNeM naketa mporpamMMm MS Excel.

Pe3yabTaThl Hec/ie10BaHUIl U UX 00cyxknenune. [ piud-Bo30ynuTens cer-
TOPHO3a JINCTHEB B TEUCHHUE BET€TAIMOHHOTO CE30Ha (POPMHUPYET HECKOIBKO
TeHepanui crop, Ipx 3TOM HHTCHCUBHOCTD HapacTaHUs 3a00I€BaHNs 3aBH-
CHUT OT MHOTHX HMOTOJHBIX (DAaKTOPOB, @ HEPEIKO — UX COUETAHMUS.

B Tabmune 1 npencraiens! 3HaueHNS (PAKTOPOB, AJISI KOTOPBIX aHATIH3H-
pOBaM BIMSHHIE HA PA3BUTHE CENTOPHO3a JICTHEB.

Pesynerars! cratncTdIeckoi 00paOOTKHM TaHHBIX 10 U3yUYECHHIO BIMSAHUS Me-
TEOPOJIOTHIECKHX (PaKTOPOB HA PA3BUTHE CENTOPHO3A JIUCTHEB MPECTABICHBI
B Tabmure 2. Hanbomnee cymecTBeHHOE BIHUSAHIE Ha MH(EKIMOHHBIN TPOIece
OKa3bIBAET KOJIMYECTBO JAHEH ¢ ocaakamu cbliie 1 MM (r=0,850; R?=0,722).

[oydeHHbIe HaMH JaHHBIE TOATBEP)KAAIOT JINTEPATYPHBIE, COMIACHO KO-
TOPBIM OCHOBHBIM (PaKTOPOM PACHPOCTPAHEHNUS OOJIC3HU SIBISIOTCS OCAIKH.
310 00yCIOBICHO OHONOTHYECKUMH OCOOCHHOCTAMH TPHOa-BO3OYIUTEISI
CENTOPHO03a JINCTHEB, IIOCKOJIBKY ISl Havaja BHIX0/1a MUKHOCTIOP U3 MTUKHU]
TpebyeTcst KanenbHO-KH/IKast Biara. PacnpocrpaHenue nmukHocop rpuba Z.
tritici ¢ HIDKHUX SPYCOB JTUCTHEB HA BEPXHHE IMPOMCXOAUT 3a CUET OPBIT
ok [18; 19; 23; 27].
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Tabauna 1 — Fuaporepmuyeckue (pakTopbl U pa3BUTHE CENTOPHO3a JIMCTHEB
03umoii nmennusl (PYIT «AHCTUTYT 3alIUTHI pacTeHHi»)

g : E-Z|lE=z2|mc2|m=2| & £
S | 52 |2EF|EE2|2E2 |58z 25
5 S5 |Rg= | x5wn|REs|xEs| By @ gd
Ton a2y Sg |88 | 885|887 |g&" =2 = Ee
E €S |tS8|L88|Ls8|rs8| 2= ~ =3
s 5 = 5 5 : B 2
= 5% |8°5|8°5|28°5|28°5 = 0 S
& o ZoZ|E 8 |E28 B8 O° gF
2009 | 12,26 | 123,70 21 17 15 10 419,60 | 2,16 2,2
2010 | 13,69 | 174,20 32 28 21 467,65 | 2,72 4,1
2011 | 13,68 | 67,60 15 11 10 6 447,69 1,08 1,3
2012 | 13,48 | 137,00 21 15 14 9 401,55 | 2,36 0,6
2013 | 14,88 | 181,60 31 26 23 11 583,37 | 2,25 5,1
2014 | 13,35 | 186,60 25 21 17 10 399,55 | 3,23 2,4
2015 | 10,13 | 88,00 22 14 13 5 207,20 | 2,98 0,3
2016 | 12,62 | 64,20 26 19 16 4 460,10 | 0,58 1,1
2017 | 12,26 | 123,70 21 17 15 10 419,60 | 2,16 0,2

Ta6nuna 2 — Biausinue rugporepMuyeckux paKkTopoB Ha pa3BUTHE CENTOPHO3a
auctbeB 03uMoii mueHUNb! (PYII « AHCTUTYT 321U THI pacTeHuii», 1anabie 2009-
2017 rr.)

Koadpduuu- | Korpduumenr
. p-3Have-
Tuaporepmuyeckuii paxkrop eHT Koppe- | JeTepMHHALUN e
st (r) (R?»)
CymMa ocaJikoB 0,690 0,475 0,039
Cpennsist Temieparypa 0,689 0,477 0,040
KonmuecTBo nueit ¢ ocaakamu 6onee 0,1 mm 0,757 0,573 0,018
KonuecTBo et ¢ ocaakamu 6oiee 0,5 MM 0,842 0,708 0,004
KonuyecTBo aueit ¢ ocagakamu 6oiee 1 MM 0,850 0,722 0,004
KonuuecTBo auei ¢ ocagkamu Ooiee 5 MM 0,512 0,263 0,158
CymmMa rpajyco-aHei 0,204 0,478 0,039
I'uaporepmuueckuii KodGuIuHeHT 0,692 0,042 0,599

VYpaBHEHHE 3aBUCHMOCTH MEXKTY KOJIHUECTBOM JIHEH ¢ ocagkamu domee |
MM pa3BUTHEM CENTOPUO3a JINCTHEB UMeeT BH/ (4):

Y=0,3675x - 3,9571 4),

rae Y — MOporoBo€ pa3BUTHE CENTOpHOo3a TUCThEB (%); X — KOIUYECTBO
JHeH ¢ ocagkamu 6omee 1 MM ¢ 15 ampens 10 HACTyIUICHHUS MOpora.
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J131st IPOTrHO3UPOBAHHKS HACTYIICHHSI TOPOTOBOTO YPOBHSI PA3BUTHSI CETITO-
pHO03a JIMCThEB U 000CHOBAHHSI CPOKOB ITPOBE/ICHHUS 3aIIUTHBIX MEPOIPHSTHIA
HaMHu ObUTH MPeoOpa30BaHbl MOMYYEHHBIC YPABHEHUSI C TEM, YTOObI BBIYHC-
JIUTh, CKOJIBKO JIHEH ¢ ocaakamu Oosiee 1 MM (X) moTpedyercsi, 4ToObI pa3BUTHE
cenTopuo3a AOCTUTIO mopora. [lorydennoe ypaBHeHne nmeeT BHL (5):

x=(Y+3,9571)/0,3675 (5).

IMoncraBuB B hopmyny (4) 3HaYeHHS Pa3BUTHSA OONE3HH, MOXKHO pac-
CUUTATh HEOOXOJUMOE YISl €r0 JTOCTH)KCHHSI KOIMYECTBO JHEH C 0CaIKaMHU
6onee 1 MM. B memnoM, 1 Hadasa maroIoru4eckoro mporecca CenTopros3a
micTheB (pasButue Oonesnu, pasHoe 0,1 %) HeoOXonumo kak MUHUMYM 11
JIHEW ¢ ocajkaMu cBbilie 1 MM, T.e. He MeHee 11 MM ocaakoB. CTerneHb mo-
paskeHHUs pacTeHUH OOJIE3HBIO X HEOOXOANMOE JIUISL TOTO KOJIMYECTBO JHEH
¢ ocaznkamu Oornee 1 MM npenicTaBieHsl B Tabnuiie 3.

Tadonuna 3 — KosimuecTBo JIHel ¢ ocaakamu 6osiee 1 MM, He0OX0aUMOE 1151

JOCTHIKCHUS HeOﬁXO}Il/IMOFO YPOBHS pa3sBUTHSA CENITOPHUO3a HA JIUCTHAX 03UMOM
NIIeHUIIbI

IIporHo3upyemoe pa3BuTHE CENTOPHO32 HeoGxonumoe 115t mpornosupyemoro
JIMCTHEB % pa3Bl/lTl/lﬂ KOJIMYECTBO IHEHU C OCaIKaAaMH
? Gosee 1 MM
0,5 12,1
1,0 13,5
1,5 14,9
2,0 16,2
2,5 17,6
3,0 18,9
3,5 20,3
4,0 21,7
4.5 23,0
5.0 244

TaKI/IM o6pa30M, B YCJ'IOBI/IﬂX ITIOBBIIIICHHOI'O BBIIIAACHUS OCAaIKOB B BEC-
CEeHHHU TMEpHOJ CIEAyeT OKHUAATh OBICTPOTO HACTYIUICHHS TOPOTOBOTO
YPOBHSI Pa3BUTHUS CENITOPHO3a JIHCTHEB, UTO CIEAYET YIUTHIBATH MTPH IUIAHH-
POBaHUU MPOBEACHUS 3AIMUTHBIX MEPOTIPUSITHH.

BoiBoasl. [IpoaHanu3upoBaHO BIMSHUE TUAPOTEPMUYECKHUX (PAKTOPOB
Ha Pa3BUTUE CENTOPHO3a JUCTHEB O3MMOM IIICHULBI. YCTAHOBIEHO, YTO
HarboJIee CYIIECTBEHHOE BJIMSHHE HA Hadayo WHQEKIMOHHOIO IMpolecca
OKa3bIBaeT KOJIMUYECTBO IHEH ¢ ocankamu Oonee 1 MM (He MeHee 11 mHeit ¢
ocaJlkaM¥ CBEIIIE | MM ¢ CepeInHBI alperis).
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N.A. Krupenko
RUE «Institute of Plant Protectiony, a/c Priluki, Minsk district

INFLUENCE OF HYDROTHERMAL CONDITIONS
ON SEPTORIA LEAF SPOT SEVERITY IN WINTER
WHEAT

Annotation. The analysis of hydrothermal conditions influence on winter wheat
Septoria leaf spot severity is presented. It is determined that for starting the patholog-
ical process the precipitation ( for not less than 11 days with a rainfall at the amount
of more than 1 mm from medium of April) is necessary. The calculation equation of
threshold Septoria leaf spot severity is stated.

Key words: winter wheat, Septoria leaf spot, disease severity, hydrothermal con-
ditions.
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H.B. Jleuikesuu
PVII « Uncmumym 3awumol pacmenutiy ae. Ipunyku, Munckuil p-1

MMATOTEHHBII1 KOMILIEKC I'PUBOB,
MMAPABUTHPYIOIUX HA O3MMOM PATICE
(JINTEPATYPHBI OB30P)

Peyensenm: kano. c.-x. nayx Xanaeea B.U.

AnHoTauus. B Hacrosiiiee Bpemst B IoceBax 03MMOro parica B benapycu pacrpo-
CTpaHEHbI M BPEIOHOCHBI OOJIE3HHU: INIECHEBeHHE ceMstH (Alternaria spp., Fusarium spp.,
Aspergillus spp., Rizopus spp. 1 1p.), ansrepHapuo3 (4. Brassicae u A. brassicicola),
ckiepoturno3 (Sclerotinia sclerotiorum (Lib.) de Bary), kopHeBasi THHIb (KOMIDIEKC
MHUKpPOMHIICTOB), cepass THWIb (Botryotinia fuckeliana (de Bary) Whetzel), Taroke
BeTpedarorcst pomo3 (Leptosphaeria maculans Ges. & De Not.), Tudynes (Tiphula
idahoensis Remsberg, T. Variabilis Riess, T. Gyrans Batsch ex Fr.) ¢y3apuosnoe
(Fusarium oxysporum Schltdl.) u Beprummuiesnoe yssananue (Verticillium longisporum
(C. Stark) Karapapa). B cTarbe nprBeieHbI TUTEpaTypHBIC JaHHBIE 00 0COOCHHOCTIX
Mopdosioruu 1 GHOIOrHH BO30yAUTEICH G0JIe3HEH 03MMOT0 parica, IIPU3HAKH IT0paxe-
HMSI, apeall PacrpoCTPaHEHUsI M UX BPEIOHOCHOCTh B PB 1 3a pyOexoM.

KiitoueBble ¢j10Ba: 03MMBIH paric, paclpoOCTPaHEHHOCTb, MTOPAKECHHOCTh, Bpe-
JIOHOCHOCTb, aJIbTEPHAPHO3, CKICPOTUHUO3, IJICCHEBEHHE CEMSH, KOPHEBask THUIIb,
cepast THHJIb, hoMo3, THdYIe3, Qy3apro3HOE YBsiJaHNUE, BEPTULIMILIC3HOE YBsIaHHUE.

O3uMblii parc SBISETCS LEHHOW CEeJIbCKOXO3SIMCTBEHHON KYIIBTYpOH, HC-
TI0JIb3yeMOH KaK Ha IUIIEBHIC, TAK U KOPMOBBIE €I, 1 OCHOBHOM MAaCIMIHON
KybTypoii Pecmyomiku Benapychk. B MEpOBOM celbcKOM XO3SCTBE OH 3a-
HHMaeT TPEThE MECTO I10CJIe COM M XJionmuaTtHHKa. [Ipon3BoncTBo parcoBoro
Macna cocrasisier 12% oT MEpOBOro o0bema MPOU3BOACTBA PACTUTEIHHBIX
Macen [22, 25, 45]. B cemenax panca coaepxkurcs 40-50 % macna u 20-80 %
KOPMOBOTO 0Oellka, HEOOXOANMBIX JUISl JKH3HENeSITeIbHOCTH YeJIOBEKa U JKH-
BOTHBIX. BatoBk1it c60p Macio ceMsiH o3umoro parca B 2017 . cocramn 711,3
THIC. T TIpU ypokaitHocTH 21,8 w/ra [36, 41, 42]. Hapsny ¢ paifoHHpoBaHUEM
HOBBIX THOPHZIOB M COPTOB, OOJIee COBEPILICHHOW TEXHOJOTHH BO3/IEIIBIBA-
HUS KyJIBTYpbl, IPUMEHEHHEM ITOBBIIIEHHBIX /103 IECTUINIOB U yIO0OpEHUH,
OIIHUM M3 ITOTEHIIMAJIOB ITOBBIIICHUS ypOrKast 03MMOT0 parica siBIseTcs! yeTpa-
HEHHe HeToOOPOB 3epHA OT BPEIHBIX opraHu3MoB [9, 17, 34, 38, 57].

OOecrieuenne peciryOIMKH pacTUTENBHBIM MacioM MOXET OBITh OCy-
IIECTBIICHO HE TOJIBKO 32 CUET PACIIUPEHHUS TIOCEBHBIX IUIOMIAAEH, HO TaKXkKe
MOBBILLIEHUST YPOXKAaHHOCTU CEMSH W uX KadecTBa [53]. B nureparypHbIX
NCTOYHMKAX UMEIOTCS CBEJICHUS O BIMSIHUH OOJIe3HEH Ha CofiepyKaHue Macia
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B ceMeHax. Tak, B paboTtax B.A. HukanopeHKoBa OTMEUYEHO, YTO TPH TOpa-
JKeHWH PAcCTeHUI aJbTepHApHO30M, COACp)KaHME Macllia B CEMEHax parica
ymenbmaercst Ha 10-12%, nccnenoBanusmu 1.JI. MapkoBa ycTaHOBIIEHO,
YTO coiep)kaHue Mmacia cHmkaercs 1o 23-28% [29, 32]. CremoBarens-
HO, 00/e3HN TPHUOHOW ATHOJOTHH OKa3bIBAIOT 3HAYUTEIFHOE BIMSHHE HA
YpOXXalHOCTH CEeMsH o3uMoro pamca. B Pecrmybmuke benmapyce manGomee
BPEIOHOCTHBIMH SIBJISICTCS aJIbTEPHAPHO3, CKICPOTHHHO3, (y3aprno3HOe
yBsiTaHUE, cepasi THWIb, CHEXKHAS TJIECEHb M KOPHEBBIC THUJIH, MeHEe — (o-
MO3, MyYHHCTAas POCa, JOKHASA MyYHHUCTAs poca U MUINHIPOCTIOPHO3 [4].

BozOynurensiMu 1IecHEBEHHUS CEMSH SIBISAIOTCS TPUOBI Alternaria spp.,
Fusarium spp., Aspergillus spp., Rizopus spp. u apyrue [49]. Ouu npenmy-
LIECTBEHHO BEIYT carpoTpodHbIii 00pa3 ®HU3HHU, HO MIPU He OJIaronpHsTHBIX
YCIOBHAX OKPY’KAIOIIEH CPEebl MOTYT MOCENATHCS HA KUBOW TKAHU W BBI-
3BIBAaTh €€ MOpPakeHHE.

IIpn nHpumMpoBanuu cemsiH rpubamu Alternaria spp., Cladosporium
Spp., Rhizoctonia spp. Ha IOBEPXHOCTH 00pa3yeTcss KOHUAWAIBHOE CIOPO-
HOIIICHHE TeMHO-0ypOro MM TEeMHO-KOPHYHEBOTO I[BeTa. B mepByto ouepens
MTOPa’KaIOTCSl CEMEHA C MEXaHWYECKIMHU TOBpexaeHmsiMA. Hanbomnee 6xa-
TONPUATHBIMHU UIS Pa3BUTHA OOJNE3HHM CUMTACTCA TEMIIepaTrypa BO3AyXa
8-12 °C u BnaxxHocTh mouBsI Beimie 70 % [30].

OdeHp 9acTo MPH HU3KOHW TeMIIepaType Ha IMOPaXCHHBIX CeMeHax H Mpo-
pocTkax OOHApy>KHBAETCA CEPO-3€JICHOTO I[BETa CIIOPOHOIIEHHE TI'pHOOB
Phoma spp., Aspergillus spp., Penicillium spp., Botrytis spp., Mucor spp.,
Rizopus spp. Po30BbIif HaleT Ha CeMEeHax, TM00 MPOPOCTKAX 03UMOTO parca
CBUJICTEIILCTBYET O MOPaKECHUH WX Tpubamu p. Fusarium, Trichothecium,
Oenplii mim OnemHO-cephlit — Sclerotinia sclerotiorum, Cylinndrosporium
concentricum, a Tak’kKe HEKOTOPBIMH BHIAMH TPUOOB U3 poxa Fusarium.

MHTeHCHBHOE MHOHUIMPOBAHHE CEMSH O3MMOTO parica BO30yIHUTEIIMHU
IJICCHEBEHHUSI CEMSH MOXKET BBI3BaTh CHIDKCHHE BCXO)KECTH WM TOJHYIO
rubesnb ocabIeHHbBIX POPOCTKOB. [Ipy HE3HAYUTEILHOM HH(MHUIIUPOBAHUN
ceMsiH MH(MEKIHS TPOHUKAeT Yepe3 Hu(dy3HO MopakeHHbIE IPOPOCTKH Ha
CeMSIONH U CTeONH HACTOSIINX JINCTHEB BCXOAOB parica, 9To CIIy>KUT Iep-
BUYHBIM HCTOYHUKOM MH(EKIIUI BO BPEMS BETETALNHU KYJIBTYpPHI.

HWcTounnkoM HHGEKINH SIBISIETCS 3apaskeHHAs TI0YBa, KOTOPAst COAEPIKUT
passbie (HopMbl TpHOOB-BO30YyANTENCH OONe3Hel B cTaanu mokos. Jlorosn-
HUTEIBHBIM HMCTOYHUKOM HH(MEKINH SABISAIOTCS MOPaKCHHBIE CEMEHa B
CTpy4Kax B MIEPHO]] BEreTallMK PACTCHUIL, a TaKke MHPHUIINPOBAHHbBIE CeMe-
Ha B IEPHOJ XPAHEHUS.

BpenonocHOCTh 60JI€3HN NPOSBISACTCS B CHIDKEHIH YHEPTUU TIPOpacTa-
HUSI U BCXOXKECTH MOPAKEHHBIX ceMsiH. [Ipy NPOHUKHOBEHUU MH(EKIUH B
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3apOABIII CEMEHA He MPOPACTAIOT, YTO BBI3BIBAECT U3PEKECHHOCTH MTOCEBOB.
[Ipu mopaxeHNH TUIECHEBEHUEM CEMSH BO BpeMs XpaHCHHUS TEPSIOTCS TeX-
HOJIOTUYECKHE U TIOCEBHBIE KauecTsa [49].

Esxeroznno npoBoaumast B PYIT « MHCTUTYT 3a1uThl pacTeHU» QUTOIKC-
MepTH3a CeMsIH CBUJICTEIbCTBYET O 3HAUYUTEIbHOU MX WH(QHUIUPOBAHHOCTH
KoMILIekcoM rpu6oB (Tabi.). CemeHa 03uMoro parica, nonydenssie u3 PYII
«Hayuno-mpaxrtnueckuii nearp HAH bemapycu mo 3emienenuio» n MuH-
ckoro paiiona OAO «PAIIC», Obun nHbUIMpOBaHs! B ipezeiax 1,0-100 %,
B ToM uwmciie rpubamu pona Alternaria spp. — 1,0-100%, pona Fusarium
spp. — 10 9,0%. BcTpedaeTcst coBMeCTHOE MOpa)KEHHE CEMSH O3MMOTO
parica rpubamu Alternaria spp. v Fusarium spp. Jlojisi TaKuX CEMsH MOXET
konebarbest ot 2,1 10 42,5 %, cpenu npyrux — rpudbl pogoB Mucor, Botrytis,
Penicillium — 10 59,0 %.

Tab6auna — UHpuuupoBaHHOCTH CEMSIH 03MMOI0 panca naToreHHoii MukogJiopoii
(PYII «AHCTUTYT 3aLIUTHI pacTeHHi1», 1a00paTopHbIe ONbITHI)

HNHpuuupoBaHHOCTL ceMsH rpudamu, %
Copr, rubpun | Alternaria Fusarium Mucor spp., Botrytis Obmas, %o
spp. spp. spp., Penicillium spp.
2015 e.
Jlunep 3,0 1,0 52,0 56,0
3opHblit 51,0 9,0 31,0 91,0
F, duenp 21,0 6,0 59,0 86,0
2016 2.
Junep 4,5 0,0 1,0 5,0
3opHBIi 59,0 3,0 35,0 97,0
F, Jlnenp 9,5 4,0 4,0 17,5
IIporpecc 1,0 2,0 0,0 3,0
2017 e.
Jlunep 100 0,0 0,0 100
3opHblit 49,5 1,0 0,0 50,5
F Jnenp’ 0,0 0,5 0,5 1,0
Iporpecc 99,5 0,0 0,0 99,5

* CeMeHa NOCTYIIHJIM NPOTPABJIEHHBIMH.

Bricokass MHOUIIMPOBAHHOCTH CEMSH O3WMOIO parca IaTOreHHBIMHI
rpubaMu MPUBOAMT B JATbHEHIIIEM K IIOPaKEHUIO TIPOPOCTKOB. Tak, mpoe-
JICHHE Y9eTOB B (ha3e BCXOOB ITO3BOJIIIIO BEIIBUTH HATMYNE aTBTEPHAPHO3a,
(hoMo3a, MyIHHCTON POCHI U JIOXKHON My9IHUCTOH POCHI.

Boz6yaurenem amsrepHapmuos3a ABISAIOTCAS TpHOBI A. brassicae (Berk.)
Sacc., A. brassicicola (Schwein.) Wiltshire u A. japonica Yoshii [70]. IIpu
TTOpaXEHUH JINCThEB TpUOOM A. brassicae OONE3Hb MPOSBIAETCS B BHUJIEC
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CEPOBATHIX, CBETIO-KOPUYHEBBIX WM TEMHO-KOPHYHEBBIX OKPYIJIBIX IIfi-
TeH. Ha cTe0nsax u cTpydkax MmsaTHa TEMHO-KOPUYHEBBIC MIIH ITOYTH YePHBIC
okpyrioii opmbl wiu mTpuxosarsie [13, 67]. Jlanuslii Bug Oonee xoio-
JOYyCTOWYMB cpean Bo3OyauTenei pamca. OnrumanbHas TeMmmeparypa s
MpopacTaHus KOHUANN Trpuda, 3apakeHUs PACTCHUH M CIIOPOHOIICHUS Ha-
xomuTcs Ha ypoBHe 18-24 °C [65, 63]. Bo30ynuTens yacTo BCTpedaeTcs B
ITonbme, BenmukoOpurannu, @pannuu, Jlutee, Januu u HIsekinapun [61].
Taxxe orMmeueHo ero npucyrcrsue B Poccun, benapycu, Ykpaune, Kazax-
crane [12, 13].

ATBTEepHApHO3 MOXKET MPUBOIUTH K CHIDKCHHIO BCXOKECTH 35 % ceMsH
13-32 JI0- ¥ TTOCIICBCXOIOBOM THOCIH MPOPOCTKOB, TIOTEPE ypOoXKasi CEMSH 10
25%.[13, 14, 39].

Ipu uHGHUIIMPOBAHUK PACTECHHI 03MMOTO parica rpudom A. brassicicola
00pa3yroTcs MSATHA TEMHO-CEpPhIE, CEPO-KOPUIHEBHIC, TEMHO-KOPHYHEBHIC,
moutH uepHeie [13, 67]. Bo3byaurens A. brassicicola dame BcTpedaeTcs B
Kanane, EBpone, Poccun, Ha cesepe CIIIA, [8, 12, 19, 72].

IIpu mopaxxeHnn pacTeHUN rpudoM A. japonica oOpa3yrOTCs OKPYTIBIX
TEMHO-Cephle WJIM YEpHBIC IISTHA, YTO BBI3BIBAECT CHIKCHHE BCXOXKECTU
u Maccel 1000 cemsn [13]. Bo3Oyaurens oOHapyKeH BO MHOTHX CTpaHax
mupa [60].

ITo mccienoBanmsIM, IPOBOAMMEIX B [ epMaHuy, MOTEpH yporKasi TIpH TO-
paXKEHUM JaHHBIM BO30OyauTeneM MoryT pocturarb 20% mpn yMepeHHOM
nopakeHuu 50 % Tpu CUIBHOM pa3BUTHH Oone3Hu, B BenmkxoOpuranum —
80% [62, 68].

YKpanHCKUMH, POCCHACKAMU U HEMETIKUMH YYEHBIMHA OTMEYEHO, YTO BBI-
3BIBAaTh ANBTEPHAPHO3 MOTYT U ApyTHE TPUObI pona Alternaria [3, 19, 47, 56].

MukomornYecKuii aHaJIU3 00pasloB pacTeHUH O3MMOTO parica mokasall,
YTO B yCIOBHAX bemapycu Bo3OyauTenn aasTepHapHo3a ObUTH MPEACcTaBiIe-
Hel BUgaMu A. brassicicola, A. tenuissima, A.alternata n A. arborestens.

B Benapycu B moceBax 03MMOTO parica HabIIogaeTcs opakeHUe anbTep-
HapuoszoM. O6cnenoBanne moseit parca ¢ 1999 nmo 2004 rr. mokaszano, 4To
pasButne 6o1e3uu B 1999 u 2002 roxy me npessimaino 20,5 %, a B ocTanb-
Hble Toas! nocturano — 80,5% [4]. B 2015-2017 rr. 60ome3Hp BCTpeyanach
BO BCEX arpoKJIMMAaTHYECKUX 30HaX Bo3nenbiBaHus, B 2017 r. — Ha Typckoit
I'CC 6B1710 OTMEUEHO MAKCHMAIILHOE IMTOPAKEHUE albTepHAPUO30M THOpHUIa
Menrop nocruraromiee 66,0 %.

[Topakatorcst TUCTBA, CTEONH, CTPYUKU U ceMeHa [15, 27].

Jlnst pacipocTpanenus rpuboB poaa Alternaria KOHUIUSIMH, OTITUMAITb-
HBIC YCIIOBHS, CLIOCOOCTBYIOIINE MHPHUIIMPOBAHUIO PACTCHUH, depe3 4-6
4acoB SIBJISIOTCS TUBHEBBIC JOKIW C BETPOM, BIAXXHOCTH BHIIIE 95 % u
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Temmeparypa 17-25 °C B mepuo IBETEHHUS - TO3PEBaHUA parnca. B Takux
YCIIOBHAX pacTeHHUs parca OymnyT MHQHUIHPOBaHBI maTtoreHoM. Criopooob-
pasyromiasi criocoOHOCTh Tpuda yCHIMBAETCS NPH YBIAKHEHHWU JIUCTHEB
panca B TeueHuu 20 yacos u tremneparype 13 °C u Boie. Maccosoe pac-
MIPOCTPaHeHHE KOHUAMN OCYIIECTBIISIETCSI BETPOM Ha PACCTOSIHUS JI0 2 KM
u Oonbuie [49]. M3 nurepaTypHBIX UCTOYHHMKOB SIBCTBYET, YTO JMAIa30H
TeMIleparyp mpopactanus rpudoB pona Alternaria 6onee mupok (5-35 °C)
[28, 75]. ITo maraeM M.A.U. Mridna u3BeCTHO, YTO 3apa’K€HHUE JICTHEB
03UMOT0 parica NPOUCXOJUT IPH yBIA)KHEHUH B TEUCHUHN 3 4aCOB U TEMIIE-
parype 20-25 °C,3a 4 4. npu — 15 °C, 32 6-9 u. npu — 10 °Cu 3a 12-24 4.
ot 5 °C u Beile. Ha cTpyukax 3apa)keHue IPOHUCXOJNT MPH TeMIepaType
ot 10 °C ¢ nepuogom yBrnaxHeHus 6-9 gacos u npu 15-20 °C ¢ nepuogom
yBIaKHEHUs oT 6 4 [78].

Bo30Oymurenn anpTepHapHo3a MOTYT IIOpakaTh pPACTEHUS O3MMOTO
parica B TEUEHHE BCEro IIEpHOJa BETeTAIlMU KyJIbTYyphbl, HO HauOOJbIIas
BPEIOHOCHOCTh, OTMEYACTCS, €CIIM MH(UIUPOBAHUE MPOMCXOANUT B KOHIIE
L[BETEHHUsI — BO BpeMsl pa3BUTHs cTpydkoB [51]. Ctenens nopakeHus parca
aJBTEPHAPUO30M HAaXOIUTCA B MPSIMOM 3aBHCHMOCTH OT KOJMYECTBa OCaj-
KOB B TEPHOJ IBETCHUs pacTeHWi [57]. MHXaJIeHKO CBUAETEIHCTBYET O
0ornee MHTEHCHBHOM MOPAXEHUH 03MMOTO parica B mepros (hopMHUpOBAHUS
CTPYYKOB U co3peBaHusi ceMsiH [18].

B paborax kak yKpauHCKHX, TaK ¥ POCCUHCKHUX yUEHBIX OTMEYAeTCsl, 4TO
MacCOBOMY Pa3BUTHIO OOJIE3HH CIIOCOOCTBYIOT TOBPEXK/ICHUSI HACEKOMBIMU
[15, 18,27, 49, 58].

ITotepu ypoxast B ycinoBusx YkpauHsl MOryT pocturars 30 %, a B rofsl
¢ ammUTOTHIHBIM pazBuTHeM Oonesnu — 50 % u 6onbine [49, 58]. B nen-
TpanbHOU yactu Poccum Ha 10-15% cHmKaeTcss BCXOXKECTh MOPaKEHHBIX
ceMsiH, Ha 27 % — macnuuHocTs [27]. B Kpacnogapckom kpae Poccun nHa-
OJromacTcsl CHIDKCHHE ypoxaiHOoCTH parica Ha 38-39%, mMacinuuHOCTh Ha
4,0%, macca 1000 cemsin — B 1,8-1,9 pasa, moneBasi BCxokecTh — B 4,6 paza
[21]. B ycnoBmsix benapycu, mpu pa3Butin ansTepHapuosa 6omnee 50 % mac-
ca 1000 cemsn cumxaercst Ha 30 %, maboparopHast BcxoxecTs — Ha 20 %,
colepkaHue maciia B cemeHax — Ha 11-27% [3, 23].

AJBTepHApHO3 TAKXKE IUPOKO pacripocTpaneH B [Tonbiie, Bennkobpura-
Huu, JlatBum [52, 82, 83], BeI3bIBask 3HAUUTEIHHOE CHUYKEHUE YPOKANHOCTH
KyJbsTypHI [64, 83].

Bo30ynurenu aapTepHapro3a COXpaHsIOTCS B BUAE TPUOHUIIBI M KOHUIAUN
Ha TIOPa)KEHHBIX OCTaTKax O3MMOTO parica M JPYTHX KPECTOIBETHBIX Kyib-
Typ, a TaK)Ke B CEMEHax M rouse. | pud He TepsieT CBOIO MaTOTeHHOCTH MPH
MTOBEPXHOCTHOM HOPaKEHUH TKAaHW PACTEHUS A0 2 JIeT, a IIPU BHYTPEHHEM
nopaxenuu — 10 12 net [10, 15, 24, 27, 49, 59, 60].
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MmeroTcst cBeCHNS O TOM, YTO CPEAN COPTOB parica HET CYIIECTBEHHBIX
pasnuuuii Mo yCTOMYMBOCTH K ajbTepHapuo3y. B To ke BpeMsi M3BECTHO,
YTO pacTEeHUs] Ha HAYaIbHOW CTaaUH PA3BUTHSA HE MOPAXKAIOTCA, 00pasys
¢uToanexkcunas! [60]. OmHako B JUTEpaType OTMEUEHO O TOBBIIIAIOIICH
YCTOMYMBOCTH pacTeHHH K rpubam poma Alternaria, pazamyame MEKIY
COpPTaMH WX BOCIIPHUMYHBOCTH K BO30yauTento 0oje3Hu. Y copToB oOHa-
py’KeHa CBSI3b MEXIy TOJIIWHOW SHMUKYTHKYISAPHOTO CIIOS BOCKA parca u
MMOpakKeHHEM BO30yAHWTENEM albTepHApHO3a. YCTOWYMBOCTH PACTCHHH K
aNBTepHAPHO3Y U3MEHSICTCS B 3aBUCUMOCTH OT YCIIOBHH BRIpaIIUBaHus. Tak
BHECCHHUE IMOBBIIICHHBIX /103 yA00peHuit (pochOpHbIX U KaTUWHBIX) U Be-
CEHHSISI BHEKOPHEBAs MOJKOPMKA a30THBIMH YIOOPEHUSAMH CHOCOOCTBYIOT
pasButTHto 6onesnu [8].

B cenpckoxo3siicTBeHHON TPOAYKINH, 3apakeHHOH rpubamu Alternaria,
MOTYT HAKaIUTMBAaThCS MHKOTOKCHHBI — TPHOHBIC METAaOONUTHI, OIacHBIC
JUTA YeJIOBeKa M KMBOTHBIX. Hamboisiee pacrpocTpaHEHHBIMH MHKOTOKCH-
HaMH SIBISIOTCS — albTePHAPHOJI, MOHOMETHIIOBBIN 3(Hp anbTepHapHOIa,
TEHya30HOBasI KHCIO0Ta, anbTepHTOKCHHHI | 1 I1. Toxcnus! Alternaria coxpa-
HSIOTCSI B TIpoIIecce MepepadoTKH 3apakeHHbIX ceMsH [13].

Konuanu MenkocriopoBbIX BUIOB Alternaria — OqvH U3 HauOoJIee YacThIX
AJJICPTeHOB B BO3IyXE HA OTKPBITHIX MPOCTPAHCTBAX U B TMOMEUICHUH [69,
72]. B EBporie okono 3 % HacelaeHns: 9yBCTBUTENBHBI K aJUIepreHaM rpruooB
pona Alternaria [63], cCIOPBI KOTOPBIX SIBJISTFOTCS] MPUIMHOHN aJIJIEPTrHYESCKUX
peaKknuii, pUHUTOB U TSHKEIBIX 000CTPEHNH OPOHXUAIBHON aCTMBI, IPUBO-
JUIIITAM K JISTaTbHBIM Ucxonam [65, 72, 74]. Kpome TOKCHKO30B M aJUIepTHH
OTMEUEHBI CITydal KOKHBIX MUKO30B M KEPaTUTOB, a TAKXKe HEHPO(DU3MOIO-
rudeckue 3adoneBanus [66, 81].

CxiepoTnHno3 — BoO3OymuTeneMm Oone3Hu sBisiercs rpud Sclerotinia
sclerotiorum (Lib.) de Bary [79].

TTopaxkaroTcst Bce opranbl pacTeHus parca [5, 6, 47, 50, 55].

Ha HazemMHBIX OpraHax IepBBIE CHMIITOMBI OOJE3HH HAOIIONAIOTCS
OOBIYHO TOCTIC IBETCHHS, TaK KaKk WH(QHUINPOBAHHE PACTEHHH CBA3aHO
C OMaJaHUeM JernecTkoB. JIeT ackocmop M3 amoTenreB OOBIYHO MPHYPO-
YeH K nepruony nBeTeHus. Onagaronie JernecTkr, Ha KOTOPBIX HaXOAATCs
ACKOCIOPBI, IPWINIAIOT K IUCTHSIM HITH CTEOIAM. MUKPOMUIIET HCIIONB3yeT
JIETIECTKH KaK MCTOYHHK TEPBHUYHOTO MHUTAHUS, HEOOXOAWMOTO IS MpO-
pacTaHus acKocIop.

[IsTHa Ha JIUCTBSIX CepoBaThble, HEMPABWIBHOW (OPMBI, B LIEHTPE IMsATHA
4acTo 3aMETCH MPWIINIIIINHN JIETIECTOK. Yepes depemok mopakeHHOTo JIHCTa
BO30yANTENb MOXET MPOHUKHYTHh Ha cTebenb. Ha crebmsix msaTHa BHavase
O0OBOJHEHHBIC, 3aTeM Oellble, MHOTA KOHIIEHTPHYECKU-30HAIBHBIC, YETKO
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OTrpaHUYEHHBbIC OT 3[0POBOM TKaHU. [IsTHA pacnpoCTpaHsIOTCS, OXBAThI-
Bas 3HAYUTENNBHBIE 00JIACTH, YACTO OKOJIBIIOBEIBAs cTeOens. CTebnn B MecTe
MOBPEKICHHS Pa3MOUYAITUBAIOTCS U [IepesiaMbIBaIOTCS. BO BiIaHYyIO MOroay
Ha ISTHAX Pa3BHUBAETCsl MUIICIHAIbHBIN HaleT. BropuyHo pacteHus 3apa-
YKAIOTCSI MULIEIIMEM, TIEPEHOCHMbBIM C OJIHOTO PACTEHUS Ha JIPYroe BETPOM
WJIM HACEKOMBIMH, a TAKXKe TPH HETOCPEICTBEHHOM KOHTAKTE MOPaKEHHbBIX
opraHoB. M3 nopaxeHHbIX BETOUEK TPUO PacIpOCTPAHSIETCs HA MJIOJOHOXK-
KU U CTpy4KH. B 000J0UKe CeMsH MUKPOMHIIET MOXKET HAXOIUTHCS B BUJIC
mutenusi. [TopakeHHbIe ceMeHa CTAHOBSTCS TYCKJIBIMU M Iy TUIBIMU.

3aboneBaHne TMPUBOIUT K IMPEKACBPEMEHHOMY CTAPCHHUIO PACTECHHIA.
[Tpu cubHOM pa3BUTHH OOJIE3HU B 110JI€ MOXKHO HAOIO/aTh KOPHYHEBAThIC
0Yary MpexIeBPEMEHHO CO3PEBIINX PACTEHHH, KOHTPACTHPYIOIIUE C 3eJie-
HBIMH 3/I0POBBIMU PACTEHHUSMH.

B koHIe mepuonma BereralMyd Ha MOBEPXHOCTH M BHYTPU CTEOJS WU
CTpy4KOB (opMHUpyIOTCst ckiiepouuy. CKIEPOLUH HEIPaBUIIbHON (HOPMBI,
4acTO MPHUILTIOCHYTBIC, OKPYINble, Oyropuarbie, YepHbIC, BHYTpU Oelble,
0,5-0,8 cm mmnHo#, 0,3-0,4 cM MUPHUHOHN, COXPAHSIOTCS B TIOYBE B TCUCHHE
HECKOJbKHX JieT. OHM MOTYT ITPOpPACcTaTh HEMOCPEICTBEHHO MHULIEIHEM, KO-
TOPBII 3apakaeT KOPHEBYIO CUCTEMY PAaCTCHHil, BbI3bIBAas HUJIb, a TAKIKE
OCHOBaHME cTeOlel M compuKacammuecs ¢ mouBoi JucThs [15]. Cxie-
pOLIMM MHTEHCHBHO IPOPACTAIOT B MouBe mpu Temmneparype 11-15 °C u
BiIaxxHOCH Bo3zyxa 80 % B TeueHue 14 cyTok, B CyXoi 1o4Be — HE MPOpacTa-
10T [49]. PacmonaratoTcst B mouBe Ha ITyOWHE 10 3-5 CM, IIPH MOBHIIEHHON
BIaXHOCTH U Temmeparype 6-10 °C o0pa3yroT amoTeryu, B KOTOPHIX MO-
clie MOJIOBOTO MpOLiecca Pa3BUBAIOTCSI CYMKH C acKOCIOpaMu. ATNOTeun
cBeTI0-0yphie, BOPOHKOBHIHBIC, 4-8 MM B THaMETpe, Ha IMUIHHIPUICCKIX
HOXKaX, 2-5 (10) MM mnwHOH, oguHOYHBIE WiH TpynnamMu. CyMKH IHIHH-
npudaeckue, 130-135 x 8-10 mxm. Criopsl annentrueckue, 9-13 X 4-6,5 Mk,
onHopsiaHbIe [15].

Paspurne GonesHn 3aBUCHT OT Temmeparypsl. Hanpumep, mpu 15 °C Ha
MATBIE CYTKH IOCIIE 3apakeHUs] PACTEHHUH S3BBI Ha CTEOIX pa3pacTaroTcs
10 2,1 cm B muametpe, ipu 10 °C cuMITOMBI 00JIE3HU TIPOSIBISIFOTCS TOJILKO
Ha 8-12 nenn, pu 8 °C — Ha 14 nensn [49].

Ha pacnpoctpanenne MHGEKIMA U Pa3BUTHE OOJIC3HH MOJIOKHUTEIBHO
BIIHMSIFOT BBICOKAsI BIAXKHOCTH BO3/yXa, BETPEHAs JOXIJIMBAs MOTOMA, IIPO-
JIOJDKUTENbHBIN TYCTOM TyMaH BO BPeMsi [[BETEHHMs parica, 0CeB KyJbTYpbI
1ocJie JibHa, MOJICOIHEYHHKA, 0000BBIX, IPEUNXH, OI'YPIOB, KaIlyCThl, MOP-
KOBU U JPYIUX KYJIBTYp C KOPOTKOH poTalueil B ceBOOOOpOTE, BHECEHHE
OOJIBILINX /103 a30THBIX YAOOPEHHUIA, 3aryIeHHbIE IOCEBbI, 3aCOPEHHE MoCce-
BOB COpHSKaMH, Temreparypa Bo3ayxa 16-26 °C [48, 49].
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bonesns pacnpoctpanena B EBpornie, A3un, Adpuke, Amepuke, ABcTpa-
i, Harboree BpenoHocHa B Kutae, ctpanax EBponsl n Kanane. B Poccun
CKJIEPOTHHHO3 Ha parice 3aperucTpupoBan B JIeHuHTpaackoit obnactu, [leH-
TpanbHO-YepHo3eMHOM pernoHe u KpacHomapckom kpae [15].

B Benapycu 6ome3np BeTpedaercs moBcemMecTHO [1, 5, 6, 15, 36, 48, 56].
duTomnaTosornIecKoe 00cIeI0BaHNE TIOCEBOB, MPOBEACHHOE, B MTOCIEIHUE
TOJIBI TIOKA3aJI0 PA3IHYHYIO CTEIICHb MOPAYKCHHS TIOCEBOB CKICPOTHHHO30M.
Tak, B 2014 1 2015 rr. pa3BuTHe He npeBbIano 7,8 %, Ho B 2012 n 2013 rr.
OBUTO OTMEUCHO 0O0JIee NHTEHCHBHOE TTOPAKEHUE, TOCTUTABIIEE HA OT/CITb-
HbIX coprax 80,0 %.

B VkpanHe CKIEpOTHHHO3 TAaK)Ke BCTPEYACTCS B MECTAX BBIPAIIIMBAHUS
parnca [49]. B JlarBum CKIEpOTHHHO3 CTaJl IMIABHOW TIPOOIEMOI TPy BBIpa-
IIMBAHUU CEMSH O3MMOTO parica [26]. MHeHHe y4eHBIX O BPEIOHOCHOCTH
3a00JI€BaHUS PA3IMYHO: OFHU OTMEYAIOT, YTO MOTEPH ypOoKas MOTYT J0-
cturath 50,0%, Torga Kaky OpyTrUX CIOKHIOCH MHEHHE, YTO OOJIe3Hb HE
BpenoHocHa [71, 84].

HaubonpIryio yrpo3y ypokaio B HaCTOsIIEe BpeMsi IPEACTaBIsIeT (GoMo3
(cyxast THIITB KaITyCTHBIX, WIIN pak cTeOIs), BO3OYAUTEIEM KOTOPO SBISIET-
cs1 Tpud Leptosphaeria maculans Ges. & De Not. [15, 16, 49, 60, 61].

BozOynurens coxpaHseTcs Ha ocTaTkax CTepHH. llpu co3peBaHmu u
YBIIQ)KHEHUHN MUKHOCIIOPHI BBIXOIAT W3 MHUKHHUI U PACHPOCTPAHSIOTCSA IO
BO31yXy. Ha Bcxomax 60se3Hp IpOSBISeTCA B BUIC BOISHUCTHIX IISTEH pas-
JTUYHON (HOPMBI, pa3MEIICHHBIX Ha THITOKOTHIIE U ceMsnomsax. [lozxke nmsaTHa
TTOJICBIXAIOT U CTAHOBSITCS CBETIO-CEPOT0 MIIH MEeNeNbHoro nBeTa. B mectax
MTOPaKEHUSI MO)KHO YBUAETH PACCESHHBIC TEMHBIC TOUKH — MUKHHUIBI BO3-
Oyautens Oone3Hu. Y 0Oojee B3POCHIBIX PACTEHHH YepHEeT HIKHSS 4acTh
ctebms. Co BpeMeHeM Kopa B 3TOM MECTE CBETJIICET W CTAaHOBUTCS CEPOH.
[TopaxeHHast TKaHb TOKPBIBAaeTCS NMHUKHHAAMH Tpuba. CTednm yCBIXAIoT,
CTaHOBATCS TPYXJISIBBIMH, U pacTeHHE morudaer [4, 7].

B ¢aze crebneBanus homo3 nposiBsieTcsi Ha CTEOJSIX B HEIIOCPEICTBEH-
HOM ONMIM30CTH K Ma3yxaM YEeperIkoB HIDKHUX JIHCTHEB B BUJIC 3B OBAJIBHON
(hOpMBI, OT CBETIIO-KOPUIHEBOTO JI0 CEPOTO IBETA, YACTO C MyPITyPHOH Kaii-
MO, KaK OBl BAAaBJICHHBIC B TKaHb pacTeHUsA. OHU MOTYT yBEITHUUBATHCS U
MTOJTHOCTBIO OXBaTHThH cTeOens. Ha mpukopHeBoi 4acTu 00Je3Hb MPOSBIIA-
eTCsl B BUJIE TEMHBIX 513B, KOTOPBIE MOTYT PacCIpOCTPAHATHCS HA KOPHEBYIO
CHCTEMY, BBI3BIBAsI CyXyIO KOPHEBYIO THIIIb. PacTeHus parca ¢ TaKUM THIIOM
MTOPaKEHUSI OTCTAIOT B POCTE, MPHOOPETAIOT XJIOPOTHYHYIO WIIH CHHEBATYIO
OKpacKy, OOJIBIIMHCTBO M3 HUX yChIXaeT [28].

Ha nucrthsix u cTpydkax (oMo3 pazBuUBaeTCs B BHJE CEPO-OENbIX Cy-
XUX MATEH, Ha CTPy4YKaxX OHHU CJIETKa BIABJICHHBIC C KOHIICHTPUYECKON
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30HAJILHOCTHI0. Ha MOBEPXHOCTH IISITEH 3aMETHBI YepHbIE MUKHHUIbI. B
MTOPaXCHHBIX CTPYUIKaxX 00pa3yroTcs MeIKue, TycKibsle ceMena [ 1, 4, 28].

B Tedenue Bereraiu BO30yAUTENh PACIPOCTPAHSETCSI TMKHOCIIOPAMH U
CYMKOCIIOpaMH. 3UMYET B BUJI€ TPUOHUIIBI ¥ TMKHUJI HA JIHUCTHSIX 03UMOTO
parica, a TaKKe B BHJIE MUKHU U [ICEBJOTEIHEB Ha PACTUTEIbHBIX OCTATKAX
Y TPUOHMIIBI B 3apakeHHBIX ceMeHax [1, 4, 16].

B mumpoBom macmTabe ¢GoMO3 CUMTAETCS CaMbIM BPEIOHOCHBIM 3a-
OoneBanueM parca. OJUH MPOLEHT 3apaXKCHHBIX CEMSH MOXXET BbI3BATh
snudurotuio. CocoOCTBYeT pa3BUTHIO OONE3HM HU3KAS KYJIbTypa 3eMie-
JIeITsl, HapyIlIeHHe CPOKOB CeBa M TEXHOJIOTMH BO3/ICIIbIBAHHS, B TOM YHCIIC
3alIUTHI KYJIBTYPbI, MHQUIHPOBAHHOCTH CeMsiH. Bpeaurenu Takxke crocoo-
CTBYIOT IPOHUKHOBEHHIO U pacmpocTpaneHuto 6onesnn [11, 80].

B Benapycu B xo71e MapuIpyTHBIX 00CIICIOBaHUH BO BCEX arpOKIIMMAaTHYe-
CKUX 30HaX OTMEYEHO MOPAXKEHHE PACTeHUI (OMO30M, KOTOPOE AOCTUTATIO
8,0%820151,B2016T. 10 16,0%.

Wzyyenue domosa B EBporie u apyrux crpaHax Mupa MO3BOJMIO CUH-
TaTh BO30yanuTeneM ¢pomMo3a parca He TONbKO Tpud Leptosphaeria maculans
Ges.& De Not. (anamopdnast crauust Phoma lingam (Tode: Fr.) Desm.), Ho
takxe u Leptosphaeria biglobosa R.A.Shoemaker & H.Brun.

Jlo HenaBHero BpeMeHH BO30yauTenb L. maculans c4uTaicst CIOKHBIM
BUJIOM, BHYTPH KOTOPOTO BBIJIEIISUIOCH JIBE TPyl H30Is1TOB. Mccnenosa-
TEJH JaBalidl UM Pa3IN4HbIe Ha3BaHU: BRICOKO BupyaeHTHas (HV) u cmabo
supynentHas (WV) (Sippel, Hall, 1995), BupynenTHas u aBUpyJCHTHas
[McGee, Petrie, 1978], arpeccuBnas u nearpeccusHast (Kochetal., 1989),
Tox™ u Tox® (Balesdentetal.,1992), marorunst A u NA (Badawyetal., 1991),
A tpynna u B rpynma (Johnson, Lewis, 1990).

['pyrmbl pa3nnyaroTes TakKe Mo APYTUM MPU3HAKAM, YTO U TO3BOJIHIIO
YUEHBIM pa3/ieNIuTh UX Ha pa3Hble BUbL [10 MOpdonoruym NUKHUABI BHIOB
MIPAKTUIECKH HE PA3ITUIAIOTCs, a BOT IIceBRoTeny L. bigloboza otinuarorcs
OT 1ceBioTenueB L. maculans HanuuueM X00OTKOB, B3/IyThIX Ha BEPIIMHE.

CuMnTOMbI 3a00JIEBaHUS JAHHBIX BUJIOB OYCHBb MOXOXKH, XOTS U UMEIOT
HeKoTopble paznnuusi. [lopaxeHus, BbI3BaHHbIC L. maculans Ha JUCTBSX,
MPOSIBJISIIOTCST KaK OJieHO-3€JICHbIE MSITHA, KOTOPbIC YBEJIHMYMBAIOTCS B
nuameTpe 70 1-2 cM U cTaHOBSTCS OJIeTHO-KOPUIHEBBIMHU C OOJIBIITMM KOJTH-
YeCTBOM 4YepHBIX MUKHUA. [ pub L. biglobosa BeI3pIBacT KOPHYHEBHIC TISITHA
C MEHBIIIUM KOJIMYECTBOM MUKHUA WiH 0e3 Hux [Johnson, Lewis, 1994]. C
BO3PACTOM ITH IISITHA CTAHOBSTCS HE PA3JIMYMMBI, M ONIPEACIUTh UX B M0JIe-
BBIX YCJIOBHUSIX HEBO3MOXKHO.

Buner Leptosphaeria pa3znuyaroTcsi Takke MO MATOTeHHOCTH. M305AThI
L. maculans siBISIOTCS BBICOKO arpeCCUBHBIMH M OOBIYHO BBI3bIBAIOT CHM-
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TITOMBI IOPaKeHNU OCHOBaHMA cTeOst. [ pubd L. biglobosa cuntaercs meHee
arpecCHMBBIM M MOPaXKaeT BEPXHIOK 4acTh ctedist [Johnson, Lewis, 1994;
Westetal., 1999].

B OounblIMHCTBE CTpaH MHpa, IJIe BBICEBACTCS parc, YKOHOMHUYECKU
3HAUYMMBIMU SIBIsIETCST TpUO L. maculans. B ABcTpanum, TIAe OTMEYarOT-
cst anuduToTHH POMO3a, MOMYJISIIKS MPEICTABICHA TOJIBKO ITHM BHUIOM
U UMeeT Ooliee arpecCMBHBIN Xapakrep, 4eM B JApYyrux crpanax. Ha rore
Opannuu U30aATh rpuba L. maculans coctaBusaioT 95 %, Ha BOCTOKE H30-
natel L. bigloboza — 62%. B BenukoOpurannu n Kanage npeobnamaror
m30msAThl L. maculans. B [oneme 1o 2000 1. 90 % H3079TOB MPUXOIIIOCH
Ha 1pud L. biglobosa, B HacTosIIee BpeMs OONBIIMHCTBO MPUXOJUTCS Ha
u30dsThI L. maculans. B Poccnn B CtaBpononbekom, KpacHogapckom kpa-
X 1 B MOCKOBCKOH 061acTn 00HapyKeHbI H30IATH L. biglobosa [15].

bBone3np BpeOHOCHA, Tak IMOTEpU ypoxkas mpu snudutoTnu Gomosa B
VYkpanne moryT nocturars 50% [18, 19, 31, 43].

Cepas rHWJIB, WM OOTPHUTHUC, BBI3BIBACTCS TPHOOM Botryotinia fuckeliana
(de Bary) Whetzel [60, 61]. ['pu0 siisiercst nonugarom HeKpoTpohHOTo THIIA
nuTaHus, mopaxaer okoio 200 BumoB pactenuit [35, 48]. bone3ns nposB-
JISIETCSI B BUJIE CEPOTO HAJIETa Ha COLBETHSIX, CTPYUKaX, JIUCThIX U CTEOISIX,
pacmpoCcTpaHeHO TTIOBCEMECTHO B paiioHax BO3/aebIBaHus parca [15].

I'pub cHauasna mocensiercst Ha MEPTBOW TKaHH, 3aTeM, OTPABJISIS TOKCHHAMHU
COCEJIHUE JKMBbIC KJIETKH, UCHONb3YeT UX I MUTaHusl. Bo30yauTens cepoit
THUJIH JIerde 3apakaeT MOBPEXKICHHbIE opranbl. Ha MHCThSX CHavaia mosiB-
JISIFOTCSL TIOpXKEHHsT B BUJIe OEJI0-CePhIX ISTEH, KOTOPBIE MO3KE CTAHOBSITCS
0EeKEeBO-CEPhIMH, YBEJIMUHMBAICh U PACIPOCTPAHSSICh HA BeCh JIHMCT. JIMCThs
CTAHOBSITCS KEJITHIMHU WJIH OJIeIHO-3€JICHBIMH, BIHYT U OTMHUpaIOT. [ prb uepe3
YepeIoK MOPaKEHHOTO JIKCTA MPOHHUKAET B crebernb. Ha crebiie BOKpyT JIMCTOo-
BOTO ciefa GOpPMHPYETCs BEITSHYTOE, CBETIIO-0SKEBOE MIATHO, BHYTPH CTEONIS
MOXKHO OOHAPY)KHUTh MEJIKUE CKIIepolu. [Ipu paHHEM MOpasKeHHH OCHOBAHHS
CTEOJIsl paCTeHHsI OCTAIOTCSI HEIOPA3BUTHIMHU, C H30THYTHIM KHH3Y XJIOPOTHY-
HBIMH, BIIOCJICACTBUH 3aChIXAIONIMMHK TTo0eraMu. ByTOHBI, COLBETHS, CTPYUKU
MO0OETH BSIHYT, ENTEIOT M NPEeXKIEBPEMEHHO Torubaror. Ha crpydkax mosis-
JISIFOTCSL ONIEKIIO-KOPUYHEBbIE IMSTHA. BO BIaKHYIO MOTofy Ha MOPaYKEHHBIX
OpraHax pa3BUBAETCS CEPhI HAJIET CIOpPOHOIIeHus rpuba [15, 61].

B mmkie pasButus rpud ¢GopMupyer rpuOHHILY, CKICPOUHH, KOHHIU-
albHOE U cymuaroe criopoHoiieHus. Ckiepolun rpuda npopactarwT Hpu
temneparype 4-13 °C. Cragana oHU cepoBaTo-0enble, TOTOM YepHbIe, Oi1e-
CTSIIHE, ¢ OyropyaToil MOBEPXHOCTHIO, KPYIJIBIC MITH HETIPABIIILHOHN (DOPMEI,
pasmepom 1-3 mm wim 2-7 MM, B cepennHe Oenbie. B ckieponuanbHoil cTa-
iy Tpub u3BecTeH Kak Sclerotium durum Pers.: Fr [15, 49].
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ITo mamueM WM.JI. MapkoBa, HecOBepIIEHHBIH TpUd B. cinerea coxpa-
HSETCSI B BHJIE TPUOHUIIBI, CKICPOLIMEB B PACTUTEIBHBIX OCTaTKax parca u
JIPYTUX BOCTIPUAMYHBBIX pacTeHUAX. THEKIHs epenaeTcst ¥ ¢ CeMEHaMH.
[Ipu MOBBIIIIEHHOW BIAKHOCTH TPUO CITOCOOEH MPOIOIDKATh CBOE PA3BUTHE
P XpaHEHUHU CEMSH, BBI3bIBas UX mopuy [28].

KonnamansHOe criopoHOmICHHE 00pa3yeTcss HOYbIO B BUJAC ITYIIHCTOTO
Ceporo HajieTa, KOTOPbIM COCTOUT U3 KOHUJIMEHOCLIEB U KoHuANN. Konuaue-
HOCIIBI B HIDKHEH "acTu Oypble, Ha BepIIMHE OCCIIBETHBIC, Pa3BETBICHHBIC,
C KOPOTKMMH KOHEUHBIMU BETOYKAMH ¢ 3yOunkamu. KoHunnu siftieBuIHbIC
WTH SIUTUITHYE CKH-OKPYTIIBIe, pazMepoM 9-15 (17.5) x 6.5-10 mxm. Co3pes-
1€ KOHUINH JIETKO MEPEHOCITCS BETPOM Ha OOJBIITNE PACCTOSHIS.

VHTeHCHBHBIA POCT TPUOHMIBI W OOpa3oBaHWE KOHHIMAIBHOTO CIIO-
POHOIICHHUST TPOHMCXOAUT TpH Temmeparype 17-25 °C um OTHOCHTENBHOU
BIQKHOCTH BO3ayxa 95-98 % [49].

CornacHo uccnenoBanusm E.JI. Tacnda [14] rpub pasBuBaeTcs B mpeenax
3-30 °C u MOXET 3apakaTh PacTeHHs Ha MPOTSDKEHUH BCETO TEproja Bere-
Taruy. PacipocTpaHeHnio 00Ie3HN CIIOCOOCTBYET ChIpasi M TEIUIasi Moroza.

B Benapycu B ycnoBusax BereTarioHHOro ce3ona 2017 1. pa3Butue cepoit
THHUJIM BO BCEX arpOKIMMATHYECKUX 30HAX PECITyOIUKH HOCHIIO TIPEUMYyIIe-
CTBEHHO JICTIPECCUBHBIN xapaktep, u Jumb Ha KoopuHckoir ['CC maHHBIH
MTOKa3aresb JOCTUT YMEpeHHOTo ypoBHH (25,9 %), a Ha Typckoit 'CC otme-
yena snuduToThs 6ose3nu Ha copre deHcep, B npeznenax 60,0 %.

KopHueBast rHIIIb — 3a0051eBaHNe KOPHEH M MPUKOPHEBOM 4acTH CTEONs,
BBI3BIBACTCS] OAHUM WJIM KOMITJIEKCOM BHJIOB MHKPOMHIIETOB. Bo3OynnTenn
0oste3nu rpudsl — Fusarium spp., Rhizoctonia solani, J.G.Kiithn, Sclerotinia
sclerotiorum (Lib.) de Bary, Pythium spp., Alternaria spp., Phoma lingam
(Tode ex Fries) Desm. [79].

Ha mpopocTkax 1 MOIOIBIX PaCTCHHUAX 3a00JI€BaHUE IPOSIBIISICTCS B BUE
YepHON HOXKH. XapaKTEepPHO MOTEMHEHHUE U YyTOHYCHNE CTEOs y KOPHEBOMH
meiiku pactenus [27, 49]. [Ipu panHeM NOpaKeHUW HIDKHSIS 9acTh CTEOIs
CTAaHOBUTCSI BOISIHUCTOH, OypeeT M 3arHUBAeT, PACTCHUE IOJIeTaeT W THo-
Het. Ilpu Gornee mo3aHEM 3apaskeHHH OONBHAS YaCTh PACTCHHS TOJCHIXACT,
KOpHeBas IIelika yToHYaeTcs U TeMHeeT. KopHeBas cucTemMa MOpaKeHHBIX
pacTteHuil pa3BuBaeTcs ciado, KOPHU BTOPOTO U TPETHETO MOPSAIKA OTMH-
paroT, PacTeHHS JIETKO BBLACPTUBAIOTCS U3 MOUBEL. [lopa’keHHbBIE pacTeHHS
9acTO MMEIOT YTHETCHHBINA BHI, OTCTAIOT B POCTE, BBIICIISIOTCS XJIOPOTHY-
HOM WJIM aHTOLIMAHOBOW OKPACKOH JINCTHEB.

Io manueM nccnenoBanunii B.B. Areiiuunk, B ycnoBusx benapycu pactenns,
MTOpPaYKCHHBIC KOPHEBOH THUIIBIO, IPUBSIIAIOT, JKEATEIOT U JIETKO BBIICPTUBA-
foTCsl U3 1ouBHI [4]. TlepBoHaUanbHOE 3arHMBAHUE MPOUCXOAUT B OCHOBHOM
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B 30HE POCTa KOPHS M MPOJIBUTACTCS HIDKE, YHIUTOXKAET Bech KopeHsb. [lopa-
JKEHHOCTh 03UMOT0 parca MOKeT Koniebatbes ot 3,6 1o 80 % [2, 4, 33, 55].

B 2015 . npu3Haku MopakeHUs PaCTCHUI KOPHEBOM THUITBIO OBbLITH 3a(hHK-
CHPOBAHbI Ha BCEX UCCIIEIYEMbIX COPTOMCIIBITANBHBIX CTAHIUAX U y4aCTKax 1
nocturani 25,0 % B F0XKHBIX PETHOHAX CTPAHBI, B TO BpeMs Kak B 2016 1. cuM-
TITOMOB JJAHHOM 00JIe3HU HEe OTMedaioch. Yke B 2017 T. cTerneHb opayKeHHs
xopHeBoi THIIBIO nocturana 40,0 % B moceBax rndpuaa Mapimai, B TO Bpe-
Ms KaK Ha OCTaJIbHBIX COPTax M TnOpuaax konedanacs B mpexenax 4,0-12,0 %,
YTO OBUTO XapaKTEPHO TONBKO JIISI CEBEPHOM YaCTU PECITyOTHUKH.

B Jlunenxoit obimactu Poccun KopHEBasi THHIIb SIBISIETCS OHUM U3 Bpe-
JIOHOCHBIX 3a00JIeBaHUI 03UMOTO parca [44].

HcrounnkoM MHPEKINN SBISIOTCS TIOYBA, PACTUTEIbHBIE OCTaTKH [27].

Boszoynurenu tudynesa— Typhula idahoensis Remsberg, T. Variabilis
Riess, T Gyrans Batsch. ex Fr.

I'pubsr pona Typhula sBnsroTcs (pakyabTaTUBHBIMU Mapa3suTaMH, IOpa-
JKArOINE OCTa0ICHHBIC PACTEHHS.

Bore3ns B moceBax 03MMOTO parica pa3BUBAeTCs OOBIYHO OYaKHO H IPOSIB-
JII€TCs paHHEH BECHOM Ha NIEpe3UMOBABILINX pacTeHusX. [lopakeHHbIe HUKHHE
JICTBS PO3ETKH OTMHPAIOT M JISKAT Ha TI0YBE, TPOHU3AHHBIC TOHKAMH TSDKa-
MU MUIers. MULenHanbHBIA HaJIeT Ceporo IBETa PACIPOCTPAHIETCS BOKPYT
KOpHEBOW IIEHKH, OCHOBaHMW YEPELIKOB, PO3ETOYHBIX JIMCTHEB 3IOPOBBIX
pacTeHuii ¥ 1o OKpy»Karomieii mouse. Ha moBepxHOCTH HaeTa 9acto popMupy-
FOTCSI MHOTOYHCIICHHBIE CBETIIO- U TEMHO- KOPUYHEBBIE CKiiepormu [ 15].

®y3apro3Has CHE)XHasl TIECEHb BBI3BIBACTCS CyMYaThIM I'PHOOM C BBHI-
paxkeHHbIMH carpoTpodHbiMU cBoiicTBamu — Calonectria graminicola Wr.
(B xormauansHOU craguu — Microdochium nivale Ces), KOTOpBIH (OpMHPY-
eT Oenyro rpUOHHUITy ¢ MHOTOYHMCICHHBIMUA MaKpOKOHHIUSAMH. B pazButum
TIATOJIOTHYECKOTO TIPOIecca MOTYT IPUHUMATh Y49acTHE Takke rpuOsl F
culmorum Sacc., F. Avenaceum Sacc. n npyrue [84].

Boz0yaurenn mopaxxaroT O3UMBIH paric ¢ OCEHH, OIHAKO BH3yalbHO -
arHOCTHPOBAaTh 3a00JIEBaHNE MOYKHO PaHO BECHOMH, IMOcie cxona cHera [2].

CriocoOCTBYIOT pa3BUTHIO OOJIE3HU YACThIE OTTENEIH 3WMOMW, BBITIAje-
HHE CHEra Ha He NMPOMEP3IIYIO MOYBY, N30BITOYHOE YBIIAKHEHUE ITOYBHI,
CPaBHUTEIHHO HM3Kas TEMIIEPaTypa TOYBBI M BO3AyXa BECHOW, B MEPUOT
BO300HOBJICHNS BETeTalluy pacTeHnil. [Ipu panHeM moceBe 03MMOTO parica
pa3BuTHE OOJIE3HN Ha PACTCHHUAX MOXKET YCHIMBAThCS [28].

Pesynprarel MapmipyTHOTO 0O0CICIOBAaHUS CBHICTEIBCTBYIOT, YTO B
2016 . B ceBepHOIl yacTH benapycn HHTEHCHBHOCTD MOPAKEHUS! PACTCHUI
03uMoro parca Tudynae3Hoi 1 hy3apuo3HON CHEKHOM IIECEHBIO HE MTPEBbI-
maja 16,0 %.
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dy3apuosHoe yBsilaHHe BbI3bIBaeT rpud Fusarium oxysporum Schltdl
[79]. Bone3ns mposBIsieTCsl HA paHHUX CTAaUSX Pa3BUTHSI B BUAE TIO-
KENTCHUS W YBSAAHUS OTHCIBHBIX JUCTHEB [27]. Ha HEKOTOPBIX JHMCTHSIX
MTOSABTISICTCS JKEJITAsl CeTYATOCTh JINCTOBOM TUIACTUHKHU, PACTEHHS BSHYT U
moru6arot [84]. A Ha MO3IHUX CTAAUAX OTMEYACTCS MPEKICBPEMEHHOE YCBI-
XaHME BETBEM, HO Yallle BCEro — pacTeHuil. Bo BlakHy10 110rogy B HU>KHEH
YacTH MOPaKEHHOTO CTEOMS HAOMIOMaeTCsl PO3OBBIM MULENUI BO30YIUTENS
3aboneBanus [2, 84].

BpenonocHocTh 601€3HM B 3HAYUTEIHHON CTETICHH 3aBUCHT OT (ha3bl pas-
BUTHS parica. PacTenmst, mopakeHHBIC B HaUajle IBETCHUS, YPOXKail CeMSH HE
(bopMUpPYIOT, IPY X WHPHUIUPOBAHUU HA 0OJIee MTO3/IHMX JTAaX OHTOTeHe-
3a—macca 1000 cemstH cHmkanack Ha 35,0 %, conmepkanre Macia B ceMeHax
—mua 20,0% [4].

Hcrounnkom MH(EKIMN SBISIOTCS 3apaKeHHbIE PACTHUTENbHbIE OCTATKU
B mouBe u cemena [43]. Kpome Toro, pacTUTENbHBIE OCTATKH TAKXKE CIyXKAaT
HCTOYHUKOM 3apakeHus. Pe3epBaTopoM M HAKOMUTEIEM HH(EKIHOHHOTO
HavaJia SBISETCS Majaiulla pamca.

CunpHOMY 3apa)KeHHIO CIIOCOOCTBYIOT BBICOKHE TEMIIEPATYPHl BO3AyXa
1 TIOYBBI, HECOOTBETCTBYIOMNE (U3NOIOTUICCKUM TpPEeOOBAHUAM pac-
TEHMH Ha NEpBOM ATale OHTOreHes3a. IIpu NoHMKEHHOH Temmeparype B
Mae — HIOHE CUMIITOMBI O0JIE3HU Pa3BUBAIOTCA K IEPUOTY [[BETCHUS, a IPH
MTOBBIIICHHON —3HAYUTEIbHAS YacTh PACTCHUN MOpa)kaeTcs BO Bpems Oy-
ToHu3amuu [15].

AHanu3 TaHHBIX MOHUTOPHHTA IIOCEBOB O3MMOTO parca B bemapycu mo-
KazaJ, 4yTo B iepuos Beretanuu 2016 I. CTeneHb MOpaKeHUs paCTeHHUI copTa
3onotoif B 10:kHBIX paiionax (Kodpurckas I'CC) nocturamna 33,6 %.

BeprummiiesHoe yBsgaHue parnca BeI3BIBACTCS HECOBEPIIICHHBIM IPHOOM
Verticillium longisporum (C.Stark) Karapapa [79].

KoHnameHnocupl MyTOBYaThIC, C TIEPETOPOAKAMH, HHOTAA C BTOPHIHBIMHU
BETOYKaMH, OECI[BeTHBIC, Hecymue 1-3 MyTOBKH, cofepikamniue mo 3-4 ct1-
PUTMBI B MyTOBKE.

KoHnmuu oIHOKIETOUHBIC, PEAKO C OTHOW TEPEeropojKoi, OecIBETHBIC,
AIUIMNTAYECKUE, 00pa3yroTCs Ha OTHOIN BEpXyIIKE CTPUTMEL, (OPMHUPYS TO-
JIOBKH. MHKPOCKJIEPOIMY COCMHEHBI IIETTOYKON BBITSIHYTHIX KJICTOK [15, 40].

CHUMIOTOMBI TOPAXCHUS TPOSBIAIOTCS mMociie crebneBanns. [ naHHO-
ro rpuba XapaKTepHO JIATCHTHOE IPOSBIICHHE HA PACTEHHH, PEIKO MOXKET
HAOTIONATHCS TOXKENTCHNE JUCThEB K (ase IBeTeHus. Tak Kak JaHHBIC
CHMIITOMBI MOTYT MPOSIBIATHCS U OT €CTECTBEHHOTO CTAPEHUS U OT MOBPEK-
JICHUH JINYMHOK CTEONIEBBIX Mapa3uTOB, TO HEBOSMOXKHO B JAHHBIA MEPHOJ
CYIUTH O CHMIITOMAaxX OOJIE3HH.
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Bonee 4yeTko CHMNITOMBI MPOSIBIISIOTCS K CTQAWK CO3peBaHus parca. Ha
cTeOIIsIX 00pasyroTCs MATHA B BU/E BOASHUCTHIX TI0JIOC, KOTOPBIE TTO3KE CTa-
HOBSITCSI KOPUYIHEBBIMHU, a TTO3IHEE NIEPEXOAT B depHbie [60].

VlcTOYHIKOM TIEPBUYHOTO 3apaskeHUsI SIBIIIOTCS MAKPOCKIICPOINH, KOTOPBIE
(hopMHUpYIOTCSI B TIOPaKEHHOM TKAHW M MOTYT COXPAHATHCS B MOYBE JIONTHE
ropl. MEKPOCKIIEPOIMH MPOPACTAIOT MUIIEINEM U HHPUIMPYIOT KOPHH, IIPO-
HUKas B COCYIbI, 00pa3ys MOTOM KOHHIUH, KOTOPBIE PA3HOCSTCS TIO PACTEHHIO.
3abosieBaHKe TIPUBOMT K MPEKICBPEMEHHOMY CTapeHHIO pactenuit [15].

Hawubonee Bpenonocuo B llIBennu u ['epmanuu. Ha teppuropun Poccumn
ormedeHo B KpacHomapckom kpae [40].

Bonesns MmoxkeT nmpuBOANTH K otepe 15 % ypoxas [10, 24, 49, 58].

Hammmu rccinenoBaHusiMHA yCTaHOBJICHO, YTO B ycnoBusax 2016 . pa3Bu-
Tre 6one3nu He npesbimano 12,0%, B 2017 r. nocturana 80,0 %.

3akmiouenue. Takum 00pa3oM, aHAIN3 JINTEPATypHBIX NAHHBIX CBU-
JIETEeIBCTBYET, YTO Hambojee pPAaCHpPOCTPAHCHHBIMH W BPEIOHOCTHBIMU
00Je3HAMHU O3MMOTO parica SBISIOTCS aJTbTePHApPHO3, CKICPOTHHHO3, (o-
MO3, cepasi THWIb, IJICCHEBEHHE CEMsH, KOpHEBas THWUJIb, (y3apro3HOe U
BEPTUIIIIUIC3HOE YBATaHNE, TU(YIE3 U Qy3apro3Hast CHE)KHAS TJICCEHb.
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RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

THE PATHOGENIC COMPLEX OF FUNGI
PARASITIZING ON WINTER RAPE

Abstract. Currently in winter rape crops in Belarus the following diseases are
spread and harmful: seed moulding (Alternaria spp., Fusarium spp., Aspergillus spp.,
Rizopus spp. and etc.), alternaria blight (4. brassicae and A. brassicicola), collar rot
(Sclerotinia sclerotiorum (Lib.) de Bary), root rot (micromycetes complex), grey
mold (Botryotinia fuckeliana (de Bary) Whetzel), also phomosis (Leptosphaeria
maculans Ges. & De Not.), typhula disease (Typhula idahoensis Remsberg, T. varia-
bilis Riess, T. gyrans Batsch ex Fr.) fusarium wilt (Fusarium oxysporum Schltdl.) and
verticillium wilt (Verticillium longisporum (C. Stark) Karapapa) are met. In the arti-
cle the literary data on incidence, harmfulness and peculiarities of biology of winter
rape diseases agent in the world and on the territory of Belarus are stated.

Key words: winter rape, incidence, affection, harmfulness, alternaria blight, col-
lar rot, seeds moulding, root rot, grey mold, phomosis, typhyla disease, fusarium wilt,
verticillium wilt.
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BUI0OBOI COCTAB I'PUBOB-BO3BYIUTEJIENA
KOPHEBOI 'HUJIA IPOBOI'O TPUTHUKAJIE

Peyensenm: kano. ouon. nayx FOzegosuu E.K.

AHHoTanus. [IpuBeeHbl pe3ynbTaThl HCCICIOBAHUS IO OIPEICICHUIO BUIO-
BOTO COCTaBa KOPHEBOI THHIJIM SIPOBOTO TPUTHUKAJIE. YCTAHOBICHO, YTO IPHOBI poaa
Fusarium B o01mielt cTpyKType rpu0OoB, HOpaKaroIIUX KOPHEBYIO CHCTEMY, 3aHUMa-
T 10 68,5%. JIOMHHUPYIONIMMH BUIAMH SBISIFOTCS TPHOBI F. equiseti, F. solani,
E oxysporum, F. culmorum n F. avenaceum. OnpeeneHa 4acToTa BCTPEIaeMOCTH
BHJIOB B 3aBUCHMOCTH OT MECTa BO3/IENBIBAHUS U CTaUH Pa3BUTHS KYIbTYDBL.

KiioueBbie cjioBa: IpoBOE TPUTHKAJIE, KOPHEBAsi THUJIb, BUIOBOH COCTAB, YaCTO-
Ta BCTPEYaeMOCTH, F. equiseti, F. solani, F. oxysporum, F. culmorum, F. avenaceum.

Beenenne. KopHeBasi THWIIB 3epHOBBIX KyJIbTYp B Pecrybnuke benapych
pacripocTpaHeHa MoOBceMecTHO. Hambornee mmMpokoe pacmpoCcTpaHeHHE
MoNy4yniia KOpPHEBas THIIb (Dy3apHO3HON JTHOJOTHH, IMPEICTaBICHHAS
OONBIIUM BHJIOBBIM pazHooOpaszueM rpuboB ponma Fusarium. IenbMuH-
TOCTIOpPHO3HAs KOPHEBAas THHWJIb MPEUMYIIECTBCHHO MOpaXKaeT SUYMEHb U
OTMEYaeTcs yallle B BOCTOYHOM YacTu Haluel cTpassl [1].

Bozoynurenn ¢y3aprno3Hoil KOPHEBOH THWIIN 10 CIIOCOOY MUTaHUS OT-
HOCATCSA K (hDaKyIbTaTUBHBIM ITapa3uTaM | CIIOCOOHBI TOPaXKaTh PaCTCHUS,
HadWHasl C MOMEHTA WX IPOPACTAaHUS U J0 KOHIIA BereTalnh. Y MOpaKeH-
HBIX TIPOPOCTKOB HaOiromaercsi moOypeHue KOJEONTWIIs, y3Ja KyIIeHHs,
KOpHEH, AMHUKOTHIIA, OCHOBAHMS TEPBOTO JINCTA, YTO MOXKET MPHUBECTH K
BBITIAJICHAIO BCXOM0B. [Ipu Oonee mo3mHEM MOpaKCHUH OTMEYAeTCs IO-
OypeHHe, 3arHHBAaHHE W OTMHUpPAHHE NEPBHYHBIX W BTOPUYHBIX KOPHEH,
MTOJI36MHOTO MEKO0Y3MIHA, Peke OCHOBAHUS cTeO. OTIHIUTETRHONR 0CO-
OCHHOCTBIO MMOpaKeHU (Py3apHO3HOM THHIIBIO OT FeIbBMUHTOCIIOPHO3HOM
SIBIISIETCSI TO, YTO TIOPAYKCHHBIE PACTECHUS JIETKO BBIIEPTUBAIOTCS U3 TIOUBI
M3-3a TPYXJISIBOCTH KOpHEH [2].

HWccrnenoBanus, MpoOBOAMMEIC HA 3ePHOBBIX KYJIBTYpax B KOHIIE 90-X rotoB
BBISIBWIN, YTO TIATOTCHHBIH KOMIUIEKC TpUOOB poxa Fusarium B yCIOBHUSX
LIEHTPATBHON arpokiIuMaTH4decKoil 30061 Pecnybmiku benapycs mpencras-
JIeH B OCHOBHOM Bupamu F. oxysporum Schltdl., £ culmorum (W.G. Sm.)
Sacc., F. sporotrichiella Bilai, F. avenaceum (Fr.) Sacc., F. sambucinum
Fuckel, F. equiseti (Corda) Sacc. [3, 4]. I3 gaHHOTO KOMIUIEKCA Ha SIPOBBIX
3epHOBBIX TpeBAUPOBAIA F. oxysporum, F. culmorum, Ha 03UMBIX — TaKKe
F sporotrichiella. B nactosiiiiee BpeMsi OTMEUAIOTCsl U3MEHEHHUS B CTPYKTY-
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pe€ MaToreHHOro KoMIuiekca. Tak, Ha KOPHEBOW CHCTEME O3UMOM MIIEHULIE
IOMUHUPYIOT F. culmorum, F. avenaceum, F. equiseti [5].

CTpyKTypa JOMHUHUPOBAHHS TPUOOB poaa Fusarium MOXET U3MEHSATHCS B
3aBUCHMOCTH OT PacTCHUA-XO35IMHA, reorpaduy Mpou3pacTaHus KylIbTypsl,
(erodaspl pa3BUTHS paCTEHHUH, AHATTM3UPYEMOTO BEr€TaTHBHOTO OpraHa [3,
4,6,7,8].

Pa3zBuTHe KOpHEBOIl THMIM B IOCEBaX SPOBOIO TPUTHKAIE NOCTHTAacT
50,6 % [9]. Ilpu 5TOM LiENIeHaNpaBIEHHbBIX HCCIIEN0BAaHUH, 10 U3yYEHHIO BU-
JIOBOTO COCTaBa rprOOB MapasUTUPYIONINX Ha KOPHEBOW CUCTEME KYJIBTYPBI,
JI0 HACTOSIIETO BPEMEHH B peCITyOIMKe HE MPOBOAMIOCH. IJIsl yCOBEpIlIEH-
CTBOBAHUS CHCTEMBI 3aIIUTHI SIPOBOTO TPUTHKAJIE OT OOJIE3HN, OCHOBAaHHON
Ha MIPUMEHEHHUHU arpOTEXHUYECKUX U XMMUYECKUX MPHEMOB B 3aBUCUMOCTH
0T 0COOCHHOCTEW OMoIoTnN BO30yanTeNneil, He0OXOANMMO TPOBEACHHE Psiia
MHKOJIOTHIECKHX HUCCIECAOBAHMUH.

Marepuansl U MeToAbl HcciaenoBaHuii. [IpoObl KOpHEBOW cHCTEMBI
SIPOBOTO TPUTHKAJIE cOpTa Y30p oTOMpanu Ha IoCyqapcTBEHHBIX COPTOH-
cobITanbHEIX cTaHimsx (I'CC) n yuactkax (I'CY) Pecry6nuku benapych B
craauu 73-77, a Takxke onbITHOM 1ntojie PYII «MIHCTUTYT 3aIiUThl pacTeHUI»
B ctamuu 32, 65, 85 B 2015-2017 . OOpas31s! BRICYIIMBATIN U XPAHWIN B
XoJonwiIbHUKE. 151 BBIIeIeHHs TPHOOB-BO30yInTEIeH 13 KOPHEBOH CHCTE-
MBI OoTOMpanu npody (25 pacTeHuil) U MPOMBIBAIM MO NPOTOYHON BOJIOW
B TE€UCHHE Yaca. 3aTeM KOpHHU Hape3an Ha ¢parMeHThl JmHO# 1-1,5 cMm,
norpyxanu ux B 70 % crmpt Ha 15-20 cek. w1t ne3uHpUINpOBaHUsL, TOCIIe
MIPOCYIIMBAIHM MEX]Ty CJIOSIMH CTEPUIIbHON (PUIIBTPOBAILHOM OyMaru u pac-
KJ1aJpIBaJIU B Hamku [leTpu Ha MOBEpXHOCTh KapTO(ETbHO-CaXapo3HON NN
KapTo(eIbHO-TITIOKO3HOM arapn30BaHHOM CpeIbl, B KOTOPYIO IPEIBAPUTEIb-
HO noOasisin ereprent Triton X-100 u 5%-it pacTBOp CTpenTOMHIMHA.
Yamkn naKyOonpoBanu B Tederne 10 cyTok mpu temneparype 22 °C, mocie
YEro NepeceBaIM BHIPOCIINE KOJIOHUH I'PHOOB B IIPOOUPKH.

Wnentudukanuio BUIOB OCYIIECTBISUIA HA OCHOBAHHH MHKPO-  MakKpo-
MOP(OIIOTHYCCKUX MPU3HAKOB ¢ HMCIOb30BaHueM artaca W. Gerlach u H.
Nirenberg [10]. Hactoty BeTpedaemocti (%) pacCUUTHIBAIN KaK OTHOILICHUE
KOJINUECTBA M30JISITOB BU/IA K OOIIIEMY KOJIMYECTBY BBIPOCHINX KOTOHMH. CTa-
JIUY Pa3BUTHSI PACTEHHIA IPUBEICHBI B COOTBETCTBHH co 1kainoi BBCH [11].

Pe3ysbrarhl U HX 00cy:KIeHHe. MUKOIOTHUSCKIN aHATN3 TIPOO KOPHEBOM
CHCTEMBI SIPOBOTO TPUTHKAJIE, OTOOPAHHBIX BO BPEMsI MapIIPyTHOTO 00CIIe10-
BaHWsI, TI0Ka3aJ1, 4TO IPpUOBI posia Fusarium B CTPYyKType IPHOOB, TOPaKAIOIINX
KOPHEBYIO CUCTEMY SIPOBOTO TPUTHUKAJE, 3aHUMaIH 0T 27,3 1o 68,5 % B 3aBu-
CHMOCTH OT MECTa BO3JCJIbIBAaHMS KyJIBTYPBI M Tofia uccienoBanus. [pud B.
sorokiniana Beraemnsincs ¢ gactoroit 1,7 (Ioperkas I'CC) u 8,9 % (Jlemensckas
I'CC) B 2015 1, a B 2017 . He Obu1 BeIgeneH. CamporpodHbie TpuOHI poxa
Alternaria w3omupoBaimck ¢ gactoroit ot 1,2 mo 29,1 % (tabmuma 1).
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Tabéauna 1 — CTpyKTypa JOMHHHPOBAHUS IPHUOOB, MOPAKAIOLIUX KOPHEBYIO
cucTemMy sSIpOBOIro TPUTHKAJe (1a00paToOpHbIe ONBITHI, COPT Y30p, cT. 73-77)

YacToTa BeTpeyaeMocTH, %o

I'puos KoOpunu- Ilyuun- |Topeukasi| Mouogeune- | Jlemeabckast
ckasi [CC | ckasa I'CY rcc ckasi [CC rcc
2015 .
Fusarium spp. 30,8 39,2 68,5 27,3 33,3
B. sorokiniana 0,0 0,0 1,7 0,0 8,9
Alternaria spp. 6,3 9,6 6,9 10,1 20,0
Ipoune 62,9 51,2 22,9 62,6 37,8
2017 r.
Fusarium spp. 52,3 64,8 46,2 46,4 37,4
B. sorokiniana 0,0 0,0 0,0 0,0 0,0
Alternaria spp. 29,1 11,4 2,9 1,2 0,0
[poune 18,6 23,8 50,9 52,4 62,6

BunoBoe paznooOpasue rpuboB pona Fusarium ObUIO IpeacTaBiIeHO 7
Bugamu. JlomuaUpOBay rpudsl F. equiseti n F. solani He3aBUCUMO OT MecTa
orbopa npob. ['pud F. avenaceum ¢ BRICOKOW 4acTOTOW BCTPEUAJICS B YCIIO-
Busax Mononeunenckoit ['CC B 2015 . u lllyunnckoro I'CY B 2017 . — 24,8
n 22,0 % cootBeTcTBeHHO. [IoBCeMeCTHO, ¢ HECKOJIBKO 00siee HU3KOM 4acTo-
TOH, oT™Meuaics Tpud F. oxysporum (Tabnwma 2).

Ta6auna 2 — CTpyKkTypa IOMHHHPOBaHUs Tpu0oB poaa Fusarium Ha KOpHeBO
cHcTeMe SIPOBOTO TPUTHKAJIE (J1a0opaTOpHBIE ONMBITHI, COPT Y30p, cT. 73-77).

YacToTa BecTpeuaeMocTH, %

I'pudn KoGpunckas | Illyuunckas | Topenxasi | Mosogeune- | Jleneabckas
rcy TCC ckasi TCC rcc
2015 .
F equiseti 28,6 242 33,4 15,7 23,8
F. oxysporum 16,2 19,6 12,3 11,4 4,7
F solani 14,3 21,2 34,6 0,0 14,2
F. avenaceum 8,1 4.6 0,0 24,8 0,0
F. culmorum 0,0 0,0 0,0 13,2 0,0
F cerealis 42 0,0 3,6 0,0 0,0
F. poae 0,0 0,0 0,0 0,0 4.8
Fusarium spp. 28,6 30,4 16,1 349 52,5
2017 .
F. equiseti 47,8 25,4 64,3 43,6 35,7
F. oxysporum 13,0 9,6 0,0 10,3 0,0
F solani 12,3 21,9 17,6 23,1 46,9
F. avenaceum 58 22,0 0,0 2,6 0,0
FE culmorum 3,7 6,1 0,0 0,0 0,0
Fusarium spp. 17,4 15,0 18,1 20,4 17,4
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Bricokas BcTpedaemMocTh BHIOB F. equiseti, F. solani u F. oxysporum
OTHOCHUTEJBHO JPYTHX IpuOoB popa Fusarium cBsi3aHa C TEM, 4YTO JIaH-
HbI€ BUJBI 3HAYUTEIHHO JOJIbIIE COXPAHSIOTCA B MOYBE HA PACTUTEIBHBIX
OCTaTKaX M3-3a UX CIIOCOOHOCTH OOWMIBHO 0OPa30BBIBATH XJIAMHUIOCIOPHI.
XTaMHUIOCTIOPBI COXPAHSIOT KU3HECIIOCOOHOCTD JI0 JIECSATH JIET ¥ IPH Ha-
CTYIUICHUH OJIArONPHSITHBIX YCIOBHU IIPOPACTAIOT B HOBBIA Munenuii [12].

B cBs31 ¢ BBICOKOH 4acTOTOM BCTpedaeMOCTH rpudoB pona Fusarium B
ycnoBusix Pecryonmiku benapycs Hamu ObUTH IPOBEICHBI OIIBITHI 110 OTIpeie-
JICHUIO BUJIOBOTO COCTaBa IpHOOB-BO30yIUTEIeH KOPHEBOM THUIIU SIPOBOTO
TPUTHKAJIE B TEUEHHE BCETO MEPHOJA BETETAIMM B YCIOBHUSX OIBITHOTO
nonst PYIL «MHcTuTyT 3amuTel pacTeHuil». Pe3ynsrarel aHannu3oB MO3BO-
JIWJIM YCTaHOBUTB, YTO BCTPEYAEMOCTh TPUOOB poja Fusarium MOCTENeHHO
YBEIMUYMBAETCSl CO CTaAUel pa3BUTHUsA pacTeHUU. Tak, B epBOW MOJOBUHE
BEreTally KyJIBTYyphl 10 CT. 32 BCTpEYaeMOCTh I'pHOOB pona Fusarium He
npeBbimana 17,6 %, a k ct. 85 nocturana 49,0 %. Taxxke ciieyeT OTMETHUTb,
YTO YacTOTa BCTPEUAEMOCTHU rpuda B. sorokiniana 3a Bce rofsl HCCIEA0BA-
HUS HaxoQu1ach Ha ypoBHe 2,0-3,7 %.

B o0riieii cnoxxHOCTH U3 TpUOOB pona Fusarium ObUIO UACHTUDHUIIUPOBA-
Ho 11 BumoB. B mepuon Kymenne — BEIXOA B TPYOKy BUAOBOE pa3HOOOpasne
ObuTO TIpescTaBieHo rpubamu F. culmorum, F. avenaceum, F. equiseti, F.
OXYSpOrum, KOTOPbIe BBIJIEISUTUCH ¢ OOJbIIEH 4acTOTOW BCTPEYAEMOCTH U
rpubamu F. sporotrichioides, F. graminearum Schwabe, a Taxke KOMIUTIEKC
BunoB Gibberella fujikuroi 1omst KOTOPBIX ObUIA HECKOJIBKO HIKE.

Bo BTOpOI#i NONIOBHHE BereTanuy HauOoJee YacTo BCTPEYaeMbIM BHIOM
sBIIsics Tpud F equiseti. B 2017 1. B ¢T. 65 ¢ BEICOKOI YaCTOTON BBIICIISIICS
F. solani omHako B cT. 85 ero nois CHU3MIACH. TakKe Ha MPOTSHKEHUH BCETO
Iepruoja UCCIIE0OBAaHUN OTMeYaslach YBEIMYEHHE YacTOThl BCTPEUaeMOCTH
rpuba F. culmorum K KOHILy BEreTaIliy pacTeHUI 1 Ha 3TOM (pOHE CHIKCHIE
nonu rpuba F. equiseti (Tabnuma 3).

Tab6auna 3 — CTpyKkTypa 10OMHHHPOBaHUs rpu6oB poaa Fusarium Ha KOpHeBoO

cHcTeMe sIpOBOro TpuTHKAJe (J1adopaTropHble onbIThl, PYTI « AHCTHTYT 321U THI
pacreHnuii», copTt ¥Y3o0p, cT. 65-85)

YacToTa BCTpe4aeMoCTH, %
I'pubst 2015~ 2016 . 2017 r.

CT. 65 ct. 85 CT. 65 cT. 85 CT. 65 cT. 85
F equiseti 62,2 27,9 35,7 25,0 6,7 333
F. oxysporum 16,2 39,5 10,7 6,3 4.4 4,2
F. solani 0,0 0,0 0,0 0,0 64,4 8,3
F. avenaceum 5,4 4.7 17,8 0,0 0,0 0,0
F. culmorum 13,5 16,3 0,0 28,1 0,0 20,8
Fusarium spp. 2,7 11,6 35,8 40,6 245 33,4
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W3zBectHO, Tpubbl pona Fusarium SBISIOTCS aHTarOHUCTaMHU, KOTOpPbIE
KOHKYPHPYIOT C JIPyToil TOYBEHHONH MHUKpPO(IOPOH, a Takke MEXIy coOoi
[13]. UccnenoBanus MPOBOAMMBIC paHEe COTPYIHUKAMH JabopaTopuu (Hu-
tonaronorut PYIT «HCTUTYT 3amIuTBl pacTeHUiD» IMOKaszand, 4to Tpud F
culmorum TposBNseT (PYHTHCTATUCUECKUI OJHOCTOPOHHUI aHTArOHU3M MO
OTHOILIEHHIO K TpubaM F. equiseti n F. avenaceum, Komopbiil nposieisiemcs 6
npexpawjenuu ux akmusrozo pocma [14]. I'pub F. avenaceum obnamaer HA3-
KOW MHTHOHMPYIOMIEH aKTUBHOCTBHIO TI0 OTHOIICHHUIO K BUIY F. oxysporum n
pany npyrux rpuboB poma Fusarium [15, 16]. Ha 3ToM ocHOBaHWH MOXKHO
OOBSCHUTH YBEIMYEHHUE YaCTOTHI BCTPEYaeMOCTH rpubda F. culmorum m cHU-
xeHue F. avenaceum K KOHILy BET€TaIUHU KyJIBTYPBL.

BoeiBoabl. Ha ocHOBaHMY pe3ysibTaToOB aHAIN3a 110 OTPEEICHUIO BHI0BO-
TO COCTaBa TpUOOB, MOPAKAIOIINX KOPHEBYIO CUCTEMY SIPOBOTO TPUTHKAJE,
OBUTIO YCTaHOBIIEHO, YTO OCHOBHBIMH TPHOAMH-BO30YIHUTEIAMH OOJIE3HU
SBJIAIOTCS TPUOBI posia Fusarium, 9acToTa BCTPEIaeMOCTH KOTOPBIX JOCTH-
rana 68,5 %. IlopaxkaeMocTh KOPHEBOW CHCTEMBI TpubaMu pona Fusarium
BO3pacTaeT K KOHILy BereTaluu pacTeHuid. Bumosoe pazHooOpasue rpuboB
pona Fusarium npencrasneno 11 Bumamu. VM3 Hux Hambosee 4acTo BCTpe-
qaeMbIMH SBISIOTCS F. equiseti, F. solani, F. oxysporum, F. culmorum u F.
avenaceum TPU 3TOM JOJIS KaKAOTO B MATOTEHHOM KOMIIEKCE M3MEHSIETCS
B 3aBUCHMOCTH OT CTa/IN¥ PA3BUTHSI PACTCHHUM.
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V.A. Radivon
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

SPECIFIC COMPOSITION OF FUNGI-AGENTS OF
SPRING TRITICALE ROOT ROT

Annotation. The results of researches on spring triticale root rot specific com-
position are stated. It is determined that the fungi of genus Fusarium in the total
structure of fungi infecting root system take up to 68,5 %. The dominant species are
the fungi F. equiseti, F. solani,F.oxysporum, F. culmorum and F.avenaceum. The fre-
quency of species occurrence depending on place of cultivation and crop stage.

Key words: spring triticale, root rot, specific composition, frequency of occur-
rence, F. equiseti, F. solani,F.oxysporum, F. culmorum, F.avenaceum.

140



VK 633.112.93217:632.952

B.A. Paoueon, A.I' ZKykoeckuii
PVII « Uucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

IPOPEKTUBHOCTD ®YHI'MIU/IOB B 3ALIIUTE
SIPOBOI'O TPUTUKAJIE OT BOJE3HEM

Peyensenm: kano. c.-x. nayx Ilonos @.A.

Annotanus. [IpuBeneHs! pe3ynbTaThl HCCICIOBAHUI OHMOIOTHUCCKON M XO3sIi-
CTBEHHOH 3()(PEKTUBHOCTH (DYHTHIIJIOB B 3aIIUTE IPOBOTO TPUTHKAIE OT Oone3Hei
IUCTheB U Konoca. [Ipumenenune mpenaparoB Menapa, KO u Comurop, KO cno-
COOCTBOBAIO CHIKCHUIO PA3BUTHS CENTOPHO3a JHUCTHEB U KOJIOca, MUPEeHO(POpO3a,
MYYHHUCTOH POCHI, Oypoll U KeNTOH piKaBUMHEL, (y3apHo3a KoJloca B II0CEBaX Kyllb-
TYPBI, YTO HO3BOJIMIO COXPAHUTh CTATUCTHUECKH 3HAUMMBIN ypOXKai.

KuroueBbie cjioBa: spoBoe TpUTHKANE, QYHTUIHIBI, Ononorndeckas 3hhexTus-
HOCTb, CENTOPHO3, MUPEHO(POPO3, MyUHUCTAS POCa, PKABIMHA, (y3apHO3.

Beenenne. TpuTHKange — HCKYCCTBEHHO CO3J[aHHAs 3€pPHOBAs KYJBTYpa,
MTOJTy4YeHHAs ITyTEeM CKPEIIUBAHUS MIICHUIB! U pku. CoueTaHne B OXHOM
THOpH/IE TAKUX Ka4eCTB, KaK BEICOKAs MPOAYKTUBHOCTD, YHACIICIOBAHHAS Y
TIICHHIIBI, U YCTOMYMBOCTB K 9KOJIOTHYECKHM (haKTopaM, IpUoOpeTeHHas y
PPKH, TIO3BOJIMIIM TPUTHKAJIE MTOTYYUTH MUPOBOE MIPU3HAHHUE. 32 TTOCICIHNE
ITOJIBEKA BO3JIENIBIBAHUS KYJIBTYPHI MOCEBHBIC TUIOMIAN TPUTHKAIIE JOCTHUT-
i 4 MiH ra, a Pecriy6nuka benapych Bolnia B TpOWKY MHUPOBBIX JIHJIEPOB
MPOU3BOJUTEINIEH ITOTO 3€pHOBOTO 31aka [1].

B HacTosmee BpeMs OCHOBHAsI 4acTh IIOCEBHOM IUTOMIANN TPUTHKAIC B
HaIIeH cTpaHe 3aHsATa Mo 03umyro Gopmy — 471,9-497,8 Thic. Ta. SpoBoe
TpUTHKaNe Bo3naenbiBaeTcs B Pb HemHorum Gonee 20 neT U B mocieaHee
Bpemsi 3anumaet 16,0-17,1 teic. ra. Kynprypa siBisieTcst OHOM U3 BBICOKO-
YPOXKalHBIX SIPOBBIX 3€pPHOBBIX, CPEIHSISI YPOXKAHHOCTH KOTOPOH 110 COpTaM
cocrasisier 54,3 wra [2]. B «['ocymapcTBeHHOM peecTpe COPTOB» Ha CErof-
HAIIHEH NIeHb 3apeTUCTPUPOBAHO 8, M3 KOTOPBHIX HAMOOIBIINE ITOCEBHBIC
TUTOIIA/TM 3aHUMaeT Y30p.

Tputnkamze UMeeT MIMPOKUHA KPYT MCIOIB30BAHUS, BKITIOYAs MPOU3BOI-
CTBO KpaxMmajia, CIHUpTa, XJIeOOIEKapHBIX M3EIHiA, OMHAKO OCHOBHOE €ro
HCIOB30BaHNE IPUXOUTCA Ha KOpMOBBIE 11 [3]. B mepByto ouepens 3To
CBSI3aHO C BBICOKOH CTIOCOOHOCTBIO TPUTHKAJIC HAKAIUTUBATE B 3€pHE 3HAYHU-
TEJIBHOE KOJIMYECTBO OCIIKOB BBICOKOH OMOJIOTHYECKON IIEHHOCTH, KOTOPBIC
XapaKTepU3yIOTCsl XOPOIIo cOalaHCUPOBAaHHBIM aMUHOKHCIIOTHBIM COCTa-
BOM B CPaBHEHHH C JIPYTMMH 3€PHOBBIMHU KyJIbTypamu. Belmku TpuTukaie
00JIaIafoT JTyYIIeH YCBOSIEMOCTRIO U COAEPIKaT OOJbIIe Ne(UIIUTHON He3a-
MEHMMOW aMHHOKHCIIOTHI JIN3MHA, 4eM Oenku mueHuns! [4]. [To cpaBaennio
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C STIMEHEM I POXKBIO TPUTHKANIE BKITIOYACT 3HAYUTEIHHO MEHBIIE WHTH-
OUTOPOB POCTA I AHTUIUTATEIHHBIX (PAaKTOPOB, TOITOMY PEKOMEHIOBAHO
K MPUMEHCHHIO KaK KopM 0e3 orpaHumdeHuil. Eme omHONW 0COOESHHOCTHIO
TPUTHUKAJIEC SIBJSIETCSI OTHOCHUTENILHO BBICOKAsl SHEPTeTHYECKass HACBIIICH-
HOCTb, 110 KOTOPO OHO yCTyMaeT JHIb KyKypy3e [5].

IToBcemecTHOE BHEApEeHHE TPUTHKAJIE B MPOU3BOACTBO (¢ 60-X romos
XX Beka) U OBICTpOE YBEIWYCHHE MOCEBHBIX IIOMIAJCH, HAPSAAY C LIMPO-
KAM HCITOJIh30BAaHUEM OIHOPOTHBIX TI0 TEHETHYECKOMY COCTaBY COPTOB,
oOecreunii TIOSIBIIGHUE W PaclpoCTpaHeHHe OOie3Hel, KOTOphle paHee
HEe BCTpPEYAJIMCh B MOcCeBax. B Hacrosimiee BpeMsi OCHOBHBIMH OOJIC3HSIMU
TPUTHKAJIC BO BCEM MHPE SIBIISIOTCS MyYHHUCTas poca (Blumeria graminis
DC. Speer), Oypas (Puccinia triticina Erikss.) u xentas (Puccinia graminis
f. tritici Erikss. & Henning) pxaBumHbl, cenTOPHO3bI (Zymoseptoria tritici
(Desm) Quaedvl. & Crous; Parastagonospora nodorum (Berk.) Quaedvlieg,
Verkley & Crous), xenTast IATHHCTOCTE (Pyrenophora tritici-repentis (Died.)
Drechsler), punxocnopuos (Rhynchosporium secalis (Oudem.) Davis) n
¢y3apuo3 konoca (Fusarium Link), KOTOpbIC B 3aBHCHUMOCTHU OT TOjia U pe-
TMOHa MOTYT JOCTHTrarh SMHU(UTOTHITHOrO pa3Butus [6]. BpemoHocHoCTh
MYYHHUCTOM POCHI, CENTOPUO30B U OYpOil prKaBYMHBI TP AMUDUTOTUITHOM
Pa3BUTHH B TTOCEBAX 3€PHOBBIX KYIBTYp MPOSBISIETCS B 3HAYUTEIBHBIX I10-
Tepsix ypoxas — 25-30 %, mupenodoposa n xenrtoit pxxasanHa — 10 50 % [7],
¢y3apunosza xonoca — 10 70 % [8].

B cBM3u ¢ Tem, 4TO SpOBOE TpUTHKAJE BoO3eibIBacTcsi B PecryOiike
bBenapych HenpomoKUTeNbHOE BpeMsi, (PUTOIATONIOTWYECKas CHUTyalus B
IoceBax KyJIBTYphl MaJoOM3ydeHa. PaHee 0TMEYanaoch, 4TO SPOBOE TPUTHUKA-
JIe TopakaeTcsi OOe3HSAMH B MEHBIIICH cTereHn, ueM o3umoe [9] u obmamaer
KOMIUTEKCHOH YCTOHYMBOCTBIO K PsITy JIMCTOBBIX Oone3neii [ 10]. Oxaako B mmo-
CJICJTHHE TOJIbI HAOMIONAETCsl €KETOJHOE OPAsKEHUE CENTOPHO30M, Pa3BHTHE
KoToporo gocruraet 22,8 %, u Oypoit pxxkauunoii — 22,3 %. Ha nenpeccuBHOM
YPOBHE OTMEYaeTCs pa3BUTHE MYYHHUCTON POCHI M puHXOCHopuo3a. 13 Gomnes-
Hel Kkoyoca HamOojee pacrnpocTpaHeHHOH siBisercst cenropuos [11]. Tpu
9TOM pa3INIHBIE COPTa KyIBTypPBl XapaKTePU3YIOTCS HEOAWHAKOBOH YCTOWYH-
BOCTBIO K Oose3Hsm [12].

Hcnonp3oBanne (GyHTUIMIOB B 3alUTE SPOBOTO TPUTHKAJIE OT Ooie3-
HeH SBJISETCSI HEOTHhEMJIEMOH 4acThiO MPOIYKTUBHOTO BO3JENbIBAHMS. B
«locymapcTBEeHHOM peecTpe CPeACTB 3alllUThl PACTCHUH W ymOOpEHHH,
pa3peuIeHHBIX K NMPUMEHEHUI0 Ha Tepputopmu Pecmyommkum bemapychby,
nMeeTcs HeOOIBIIoe YUCIIO TPETapaToB s 3aIlIUTHI KYJIbTyphl OT MYYHH-
CTOH POCHI, P)KaBUHHBI, CEMITOPHO3a, PUHXOCIIOPHO3a U (y3apro3a Kojoca,
KOTOpbIE OCHOBAHBI HA JICHCTBYIOIIMX BEIIECTBAX U3 TAKUX IPYI U Kiac-
COB, KaK TPUa30JIbl, UMH/Ia30JIbl, OEH3UMKA30iI6l U MOpdoarHEL. C LeNbIo

142



PacIIMpeHHs aCCOPTUMEHTA (DYHIMIMIOB A 3alIUTHI IPOBOTO TPUTHKAJE
ot 6one3Heil B Pb HamMu OpLTH TpOBEICHBI ICCIIEIOBAHUS IO H3YICHUIO OHO-
Jorn4eckoil 3(pQEeKTUBHOCTH TIperapaTa CHCTEMHOTO NeHCTBHS Ha OCHOBE
TprazonoB — MeHnapa, KO (mumpoxonason, 160 r/n + nponukonasodn, 250
r/m) B HOopMax pacxona 0,4 u 0,5 n/ra. [leficTBytoliee BEIECTBO IUITPOKa-
Ha30JI, BXOJsIIEe B COCTaB Mperapara, o0JiafiaeT 3alllUTHBIM, JieueOHbIM
U HUCKOPEHSIOIUM JeicTBHEM, 3(D(EKTUBHO MPOTHUB PA3INYHBIX BHJOB
pKaBIMHBI U MYYHHCTOH pochl [13]. OTamuaercs BBICOKOH TOXKIICYCTOI-
YUBOCTBIO. [IpH MOBBIMIEHNH TEMIIEpaTypsl U OTHOCHTEIILHOM BIaKHOCTH
Bo31yxa 60 % aKTMBHOCThH LIUIPOKaHA30J1a CHUKACTCS, a TPH TOBBIIICHUN
BraxkHOCTH (>90%) (GyHrHIUA BBHICOKOI(P(PCKTHBEH HE3aBHCUMO OT TCM-
neparypsl [14]. [IponukoHa301 MOMUMO PXKABUUHBIX U MYYHHCTOPOCSHBIX
rpuboB APPEKTUBEH MPOTUB MHOTHX TISITHUCTOCTEH 3€PHOBBIX KYIBTYD, B
TOM YHCIIE CENMTOpHo3a W puHXOcmoprosa [15]. JleWcTByromee BEIECTBO
YBEIMYMBACT MHTEHCUBHOCTH (DOTOCHHTE3a B (PIArOBBIX JINCTHSIX U MMEET
POCTOPEryaupyIOLIYI0 aKTUBHOCTS [16].

B xauectBe stanona O0but BbiOpaH ¢ynrunua Comurop, K3 (mpomwmko-
Hazou, 53 r/n + tebykonazon, 148 r/n + cnupokcamus, 224 1/1) B HOpME
pacxoma 0,8 s1/ra Ha OCHOBE TPHa30JI0B ¢ MopdoarHaMu. MophoauHbl 1
TPHA30JIbI UHTUOUPYIOT PA3IIMYHbIEC ATAIBI CHHTE3a CTEPHHOB y TPHOOB, 110-
9TOMY MEXIy 3TUMH TpynIaMy (yHTHIINI0B HE BO3HHKAET NEPEKPECTHON
ycroiunBocTH. [Ipy 3TOM B OTIIMYKE OT TPHA30JI0B YCTOWYNBOCTH K MOP(hO-
JIMHOM y TPHOOB B HACTOsIIIEE BPEMsI Majlo paclipocTpaHeHa. B cBsi3u ¢ aTum
Ipenaparbl Ha OCHOBE BCIICCTB M3 3TUX ABYX KJIaCCOB IMONYJIAPHBI BO MHO-
rux crpaHax. [Ipenapar s3¢)ekTHBEH IPOTHUB LMIMPOKOTO KPyra IaToOreHoB,
BBI3BIBAIONINX OOJIC3HU JIUCTHEB M KOJIOCA 3ePHOBBIX KynbsTyp [13].

MarepuaJgbl, MeTOAbI M YCJI0BHS NIPOBeAeHUs1 McciaenoBanmii. Mccie-
JIOBaHMsI MPOBOIAMIIN Ha ONbITHOM 1toJie PYTI «HCTUTYT 3a1IUTHI pacTeHUI»
Ha copte Y30p B 2016-2017 r1. ArpoTexHHMKa B ONBITaX OOIICIPUHATAS JUIs
BO3JCJIbIBaAaHUSA SAPOBOI0O TPUTHKAJIC B I.IeHTpaJ'H;HOfI anOKJ’[HMaTH‘IeCKOﬁ
30He Pecrry6nuku benapycs. OnpeiCKuBaHUE TOCEBOB OCYIIECTBIISIIN C 110-
MOIIIBIO OTIPBICKUBATEIS BRICOKOTO AaBieHus «Schachtner», u3 pacaera 300
1 pabodvero pacTBopa Ha reKTap. YUeTsl pa3BUTHS PACTEHUH TPOBOIAMIN O
obmenpuHATHIM MeToukaM [ 17]. Cragun pa3BUTHsI pacTeHUH SPOBOTO TPH-
THKalle IPUBEJICHBI B COOTBETCTBUH C JecATUUHbIM KogoM BBCH [7].

PacnpoctpanenHocts 6one3nu (P), BRIpakeHHYIO B IPOIEHTAaX, BHIYHC-
nsutn 1o popmyae (1):

_Tl,
—Exl[}[} (1),

IJIe N — KOJIMYECTBO MOPAXKEHHBIX pacTeHHui B rpo0de, mT.; N — o011iee Kou-
YECTBO YYTEHHBIX PACTCHHH B IPO0Oe, IIT.
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Passurue 6onesnn (R, %) paccuutsiBanu mo gpopmyie (2):

R = 2P 100 .
NxK

rae », (nxb) — cymma mpou3BeAeHUH uucia OOJBHBIX pacTeHWH (a) Ha
CcOOTBeTCTBYIOIIMNA UM Oayn mopaxkenus (b); N — oOriee KOJHMYSCTBO 00-
CJIeZIOBAaHHBIX pacTeHUH (OONBHBIX M 370poBHIX); K — HamBpicmmii Oamt
MOPAKSHUsI IIKAJIBI Y4eTa IS IepeBo/ia OaIbHOI OLICHKH pa3BUTHs 00Ie3-
HHU B NPOLIEHTHYIO KaT€rOpHIO.

Bbronornueckyio sddexruBrOCTh (B, %) 3aMUTHRIX MEPONIPUATHIA pac-
cuntbiBaIM 10 popmyie (3):

B3 =2 % 100 3).
Fi

e P, — pasputue 60s1€3HU B KOHTPOJIE; P, — paseuTHe GONE3HHU B OTIBITE.

[oronusre ycmoBust 2016-2017 TT. CKIIQABIBAINCh OIATONPUSATHBIM 00-
pa3om s pa3BHTHS Oone3Hel B moceBax KymbTypel. B 2016 r. B mepBoi
TIOJIOBUHE BETETallMU pacTeHHWi HaOmromancs Oe(uIUT OCagKoB, BO BTO-
POl — YepenoBaHNe NEePEyBIAKHEHHBIX U 3aCyIUINBBIX MeproaoB. CpenHsia
TeMIIepaTypa BO3IyXa HaXOAWIACh B MPEeax CPEIHEMHOTOJIETHEH HOPMBI
Ha MPOTSHKEHWH BCETO BETE€TAIMOHHOTO CE30HA, OAHAKO B TPEThEH JeKaje
HIOHS CpeHEeCYyTOUHas TeMIlepaTypa Bo3ayxa 3HauurenbHo (Ha 5 °C) mpe-
BBIIIAJIA CpefHEMHOroeTHee 3HaueHne. B 2017 r. pa3BuTHe pacTeHHil B
OCHOBHOM IIPOMCXOJIMJIO B YCIOBHUSIX ONTHUMAJIBHOTO YBIaXXHEHUS Ha (poHe
CpEIHECYTOUYHBIX TEMIIEPATYP B IpeAeIax MHOTOJIETHUX 3HaUeHUH. B nepBoi
JIeKajie MIoJIsl HaOJTI0IaIOCh TTOHIKEHUE TEMITEPATyphl BO3/yXa OTHOCHTEIb-
HO MHOTOJIETHET0 moka3arens Ha 2,7 °C, a B TpeThel AeKaze UioNs H30BITOK
BBINIABIIINX OCAJKOB — B 3 pa3a BBIIIE CPETHEMHOTOIETHETO TIOKa3aTeIs.

Pe3ynbTarsl HccaenoBaHuil M uMX oOcy:kaenue. Pazutme Oonesneit
JICTOBOTO aIliapara {POBOTO TPUTHKAJIE 32 TOJIbI HCCIIEIOBAHUI B IIEPBOI TI0-
JIOBHHE BETETAllMK PACTEHUH HAXOAUIOCh Ha JICTIPECCHBHOM ypOBHE. B cBsi3n
¢ 3TUM 00paboTKM ToceBOB M3ydaeMbiMu GyHrumuaamu Comurop, KO (0,8
n/ra) m Menapa, KO (0,4; 0,5 n/ra) 6bUTH TIpOBEACHBI B TIEPHOJT KOJOIICHHS
KyJBTypHI (CT. 51-59). CurnamoM Ui Hadana MPOBEICHUS 3aIIUTHBIX MEpPO-
npusTaid B 2016 T TOCITYKUITO TIOSBICHNE TTEPBIX MPU3HAKOB MATHUCTOCTEH
JIMCTHEB M yCTAHOBJICHNE OJIArOTNPHUATHBIX MOTOAHBIX YCIIOBHUIL JUISl Pa3BUTHSA
6omne3neid, a B 2017 . — cTeneHb NOPaKEHUSI My4IHHCTOH pocoit 3,7 %.

B 2016 1. B moceBax spoBOTO TPUTHKAIE yXKe B CT. 32 ObUIH 00HAPYKEHBI
TIEpPBbIE CUMIITOMBI TOPAXKEHNUS TUCTHEB MUpeHo(opo3oM. Tak kak muperodo-
PO3 ¥ CENTOPHO3 JUCTHEB UMEIOT CXOXKYI0 CHMITOMATHKY, HAMH yIUTHIBAIOCH
pas3BuTHE 00ernx OoJe3HEH B KOMIUIEKCE, KOTOPOE B BapHaHTe 0e3 00paboTKu
K KOHILy Beretanuu gocturio 20,9 %. Ha npoTskeHnu BCero neprosa yueTonB
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CTEMeHb MOPAKEHHUS! MATHUCTOCTSAMH B BapHaHTaxX C IPUMEHEHHUEM (yHIH-
uuaa Cosurop, K3 (0,8 si/ra) Haxonunack Ha yposHe 0,8-3,4 %, Menapa, KC
(0,4; 0,5 n/ra) — 1,0-4,6 %, bronorndeckas 3 HEeKTHBHOCTH IEPBOTO COCTABHU-
na 83,7-91,0%, sroporo — 78,0-91,0 % (Tabnwma 1).

Tab6auua 1 — Biausinue GpyHruuuaioB Ha JMHAMHMKY Pa3BUTHSA NSATHUCTOCTENH

JIMCTOBOrO anmnapara sipoporo Tputukaje (PYII « AHCTHTYT 3a1MThI pacTeHHii»,
copt Y3op, 2016 )

Hopma IIAaTHHCTOCTH TUCTHEB
Bapuanr | PEO T er 59 er 65]  er75 cr. 79 cr. 83
ra R,% |R,% | R,% |B3,% | R,% |B3,% | R,% |B3,%
Bes obpaboTku - 0,4 1,4 5,5 - 12,2 - 20,9 -

Comurop, KO 0,8 0,1 0,1 0,8 85,5 1,1 91,0 3,4 83,7

Memnapa, KD 0,4 0,1 0,1 1,0 81,8 1,5 87,7 4,6 78,0

Memnapa, KD 0,5 0,1 0,1 1,0 81,8 1,1 91,0 3,0 85,6

IlepBrie mpu3HAKK MTOpakeHUs Oypol prKaBUMHOW HAOIIOMANNCH JIHIIHh
K KOHILy BETETAIlH KYJIBTYPbI — C CEPEIUHBI CTANN MOJOYHOH CIHEIOCTH.
Bbonesnp pasBuBanace 10 cT. 85, HO He mpeBeicmia 3,0% B BapuanTte 0e3
00paboTKH, a B BAPHAHTAX C IPUMEHEHUEM (YHTHIIUIOB BCTpEUaIach eu-
HUYHO. B cBS3M ¢ HEOIAronpusITHBIME MTOTOTHBIMH YCIOBUSIMU TOPaKEHHE
KyJIBTYpPBI MyIHHCTOH pOCOI HEe HaOIII01aIoCh.

B niepBoii monoBuHe oHTOreHE3a pacTeHui B 2017 1. 65UT0 OTMEYECHO MTOBCE-
MECTHOE PacTIpOCTPAHEHNE MyYHHCTOH POCHI B [TOCEBAX SIPOBOTO TPUTHKAJIE,
MaKCHMaJlbHas CTETICHb IOPaKeHUsI KOTOpoil B ctaamu 75 Obmma 9,8 %. B
BapUaHTax C NMPUMEHEHHEM HM3y4JaeMbIX IPEMapaToB Pa3BUTHE MYYHHUCTOH
POCBI HE3HAUUTENIHFHO BAPHUPOBATO B TEUCHHE IMEPUOAA HCCIICIOBAHUN H
Haxoamwiock B mpenenax ot 0,1 mo 2,9 %, uro obecrednio OHOIOTHIECKYIO
s dexrnBHOCTE PyHTHIHAOB OT 61,3 10 94,0 % (Tabmuma 2).

Tab6auna 2 — Biausinue GpyHrunmuI0B Ha JTUHAMHMKY Pa3BUTHS MYYHHCTOH PochI
sipoBoro Tputukase (PYIl « MHCTHTYT 3alMTBLI pacTeHuii», copt Y3op, 2017 r.)

MyuHnucras poca
HopMma
Bapunant pacxona, cT. 65-69 cT. 71 ct. 73-75
a1 Ry | B9,% | R% | B9,% | R% | B3,%
Bes obpaboTku - 7,5 - 8,4 - 9,8 -
Comurop, KD 0,8 2,9 61,3 0,8 90,5 1,3 86,7
Menapa, KD 0,4 2,2 70,7 0,5 94,0 2,1 78,6
Menapa, KD 0,5 2,8 62,7 0,6 92,9 1,2 87,8
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JomuHMpYyIomel 601e3HbI0 JINCTHEB M3 KOMIUIEKCA ITHUCTOCTEH B 2017
I. SIBJISJICS CENTOPHO3, a MUPeHO(Opo3 BeTpevasics eauHuuHO. [Ipu aTom
OCHOBHBIMHU BO3OYIMTEINISIMH CENTOPHO3a JINCTHEB B TEUCHUE BCETO IEpH-
oJla Bereraluu sBisuich Parastagonospora nodorum w Parastagonospora
avenae f. sp. tritici (Frank) Quaedvlieg, Verkley & Crous). Tak, crenens
MOPaXKEHHsI CENITOPHUO30M B BapuaHTe 0e3 NpUMEHEeHHs! (DyHTHIIUAHBIX 00pa-
6otok cocrasisuia 0,9-23,2 %. Ha ¢oHe MakcuMaibHOTO pa3BUTHUS OOJIE3HU
(10,6-23,2%) B cr. 77-83 Guosoruyeckas 3pPEKTUBHOCTD MperaparoB Ha-
XOJMJIach B mpezenax ot 65,9 no 82,1 % (tabnuna 3).

JomuHMpYytomel 601e3HbI0 JINCTHEB M3 KOMIUIEKCA ITHUCTOCTEH B 2017
I. SIBJISJICS CENTOPHO3, a MUPeHO(Opo3 BeTpevasncs eauHuuHO. [Ipu aTom
OCHOBHBIMHU BO3OYIMTEIISIMH CENTOPHO3a JINCTHEB B TEUCHUE BCETO IEPH-
oJla Bereraluu sBisuiuch Parastagonospora nodorum w Parastagonospora
avenae f. sp. tritici (Frank) Quaedvlieg, Verkley & Crous). Tak, crenens
MOPaYKEHHsI CENITOPHUO30M B BapuaHTe 0e3 NpUMEHEeHHs! (DyHTHIIMIHBIX 00pa-
6otok cocrasisuia 0,9-23,2 %. Ha ¢oHe MakcuMaibHOTO pa3BUTHUS OOJIE3HU
(10,6-23,2%) B cr. 77-83 Guosoruyeckas 3pPEKTUBHOCTD MperaparoB Ha-
XOJMJIach B mpezenax ot 65,9 no 82,1 % (tabnuna 3).

Tabauna 3 — Biansinue GpyHruuuI0B Ha JUHAMHMKY Pa3BUTHS CENITOPUO3Aa JIMCThEB
sipoBoro Tputnkase (PYII « MHCTHTYT 3a1UMThI pacTeHuii», copt Y3op, 2017 r.)

Hop- CenTopnos
Ma
Bapuant pac- | cT. 65-69 et 71 er. 73-75 et 77 cT. 83
xona, 1= © T g, ., | B3, .| B3 . | B3, ., | B3,
Jg/ra R, % % R, % % R, % % R, % % R, % %
bes oGpa- oo - (8| - |29 - 106 - |232] -
00TKH

Comurop, KD | 0,8 03 |66,7| 05 |722| 0,7 [759| 2,8 | 73,6 | 6,1 | 73,7
Menapa, KD 04 | 04 |556] 0,8 [556 1,4 |51,7] 29 [72,6]| 6,7 | 659
Menapa, KD 0,5 03 66704 |778| 1,2 [58,6| 1,9 |81 79 | 71,1

B 2017 r. BuepBble B yCIOBUSIX OIBITHOTO IMOJIsI HAOIIOAATIOCH Pa3BUTHE
JKEJITOM P’KaBUMHBI HA IPOBOM TPUTHKAJIE. B mpenpiaymniye rousl UCCieno-
BaHUM OTMEYaJINCh JIUIIIb CANMHUYHBIC ITPU3HAKU TOPAKCHUA 6OJ'I63HBIO. Tax
KaK pa3BUTHE JKEITON pKaBUMHBI HOCUT OYaroBbIH XapaKTep, Ha OTIEIIbHBIX
y4acTKaX OIMBITHOTO IOJIS CTEIIeHb MOpaXkeHus focturana 23,7 %, mpu 3ToM
0oIe3Hb pa3BUBAIACh IPEUMYIIIECTBEHHO HA BEPXHHX JIBYX SIPYyCax JINCTHEB.
B BapuanTe 6e3 00pabOTKH CTENeHb OPaXKEHHS KEIATON prkaBYMHON (hiaro-
BOTO U T0A(IaroBOro JIMCTHEB HAXOMUIACh B mpeaenax ot 0,3 1o 6,7 %, a B
BapUaHTaX ¢ IPUMEHEHHUEM U3y4aeMbIX (pyHTHIMIOB IPU3HAKU IOPAKEHUS
00JIe3HBIO BCTPEYAIHMCh SAMHUYHO, Oroorndeckas 3(ppeKTHBHOCTD Tperia-
paroB coctabmia 98,5-100 % (tabnuua 4).
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Ta6auua 4 — Binsinue GpyHrunuaI0B Ha JTUHAMMKY Pa3BUTHSA P:KaABYMH SIPOBOIO
Tputnkaie (PYII « AHCTUTYT 3a10UTHI pacTeHuii», copt Y3op, 2017 )

Hopma Kenarast p:kaBumHa™ byp ?::“[::c“'
Bapuant P*‘Hci"' er. 71 cr. 73-75 cr. 77 cr. 83
ara | R, |B3,%| R,% |53,%| R,% [B3,%| R,% |B3,%
Be3 obpaboTku - 0,3 - 2,1 - 6,7 - 7,0 -
Conurop, KD 0,8 0,0 - 0,0 100 0,1 98,5 1,5 78,6
Menapa, KD 0,4 0,0 - 0,0 100 0,0 100 2,3 67,1
Menapa, KD 0,5 0,0 - 0,0 100 0,0 100 1,7 75,7

*Y4eT MPOBOIMJICS HA NMEPBbIX JIBYX BEPXHHX SIpycax JHCTbeB.

YeraHoBUBIIAsICS TETIast TOToJ1a K KOHITY BEreTalli pacTeHUH CIoco0-
CTBOBaJIa [TOPAKEHUIO Oypoii p>kaBYMHON B BapraHTax 0e3 00paboTku — 10
7,0 %, dnonornueckast apdexruBHOCTh Mpenapara Comurop, KC cocraBmia
78,6 %, Menapa, KC (0,4 u 0,5 n/ra) — 67,1 u 75,1 % cOOTBETCTBEHHO.

B cBsi3u ¢ TeM, 9yTO 00paboTKH MpenapaTaMu OBLTH TIPOBEICHEI B TIEPUOT
KOJIOLICHHMS KYJIBTYPBI, HAMH TaK)Ke YYUTHIBAIOCH HX BIMSHUE HA Pa3BUTHE
6omesneit konoca. B 2016 1. B BapuanTe 6€3 00pabOTKH pa3BUTHE CENTOPHU-
03a Kosoca He npeBbicuio 4,0 % K KOHIy BEreTaluy KylIbTypsl, IPH 3TOM
ouonornueckas dpQGeKTUBHOCTh Ha (hOHE HEBHICOKOW MOPaXKaEMOCTH M
HEOOJIBIIION pa3HHUIIBI MEXKTY PA3BUTHEM OOJIC3HU B U3y4acMOM U KOHTPOJIb-
HoM BapuaHTe coctaBuia 50,0%. B 2017 . crenenb nopakeHusi 00J1€3HBI0
B KOoHTpoJe nocturia 14,5 %, uyto obecneunsio Ononoruueckyro 3pdexTus-
Hocth Comurop, KC — 77,2 %, Menapa, KC (0,5 n/ra) — 70,3 % (tabmuma 5).

Tabauua 5 — Bausiuue GyHrunuaos Ha JMHAMHKY Pa3BUTHS CENTOPHO3a KOJI0CA
sipoBoro Tputukaie (PYIl « AHCTUTYT 3a1UTHI pacTeHuii», copt Y3op, cT. 83)

Hopma CenTopuo3s KoJioca
Bapuant pacxofa, 2016 1. 2017 r.
J/ra R,% B3,% R,% B3,%
Bes obpaboTku - 4.0 - 14,5 -
Comurop, KD 0,8 2,0 50,0 33 77,2
Menapa, KD 0,4 2,0 50,0 7,9 45,5
Memnapa, KD 0,5 2,0 50,0 4,3 70,3

[To pesyapraTam mpeabIAYIIUX UCCIENOBAHUNA YCTAHOBJICHO, YTO CENTO-
pHO3 SBISIETCS OCHOBHOW OOJIE3HBIO KOJIOCA SIPOBOIO TPHUTHKAJE, TAaK Kak
00JIC3HB BCTPEYAIach €KETOIHO U pa3BUTHE e pocturaet 28,3 %, B ominune
OT (hy3apro3a, pa3BUTHE KOTOPOTO HA MPOTSHKCHUU HECKOIBKHX JICT HAaOIo/1a-
JIOCH Ha JieripeccuBHOM ypoBHe [ 11]. OmHako sipoBOe TpUTHKAJIE HE 00IaacT
YCTOWYMBOCTHIO K JJAHHOW OOJIC3HW W TPH YCTAHOBJICHUU ITOTOIHBIX YCIIO-
BHH, OMArONPUATHBIX UL Pa3BUTHA (y3apro3a, CYIIECCTBYET BEPOSTHOCTH
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pasButust >nuduroTHU. B CBA3M ¢ 3THM JuIA onpeneneHus OHOIOTHYeCKOH
3¢ GeKTUBHOCTH penaparoB B 0opbde ¢ (y3apro30M Kojoca HaMu ObUIH
CO3/IaHbl UCKYCCTBEHHbIE MH(EKIMOHHbIe (OHBI rpuda Fusarium spp., Tae
MHOKYJISILIMS CIIOPOBOIT CyCIIeH3Mel poBoiMIIach B ctaauu 65, a 00padoTka
npenaparamu Conurop, KO u Menapa, KO B MakcumanbHOM HOpME pacxo-
Jla — Ha 3-U CYTKH T10CIe 3apakeHust. B yCIIOBHSIX HCKYCCTBEHHO CO3JaHHOTO
nHpekronHoro Gona oGuonornueckas spdexruBHOCTs QyHrHMAa Comu-
rop, K3 3a ros! nccienoBanuii B KOHIE BETETalMH KYJIBTYPbI COCTABIISIIA OT
39,8 mo 76,3 %, Menapa, KO — ot 60,0 10 61,0 % (Tabmuma 6).

Tabauua 6 — Bausinue pyHrunuaos Ha passutue (py3apuos3a KoJjioca sipoBoro

Tputnkaie (PYIl « MHCTHTYT 3a1IUTHI pacTenuii», nHGeKIHOHHbIe (POHbI TPHla
Fusarium spp., copT Y3o0p, cT. 83-85)

Hopma Dy3apuo3 KoJaoca
Bapuant pacxona, 2016 . 2017 r.
ara R,% B2, % R,% B2, %
be3 o6paboTku - 36,7 - 40,0 -
Comurop, KD 0,8 22,1 39,8 9,5 76,3
Memnapa, KD 0,5 14,3 61,0 16,0 60,0

B pesynbrare npumeHeHunst GyHTHUIMIOB BO BPEMsl BEre€TalldH SIPOBOTO
TPUTHUKAJIE JJIS 3aLUTHI KYJIBTYPHI OT O0Jie3Hel ObIII COXpaHeH CTaTHCTHYe-
CKH JTOCTOBEpHBIH ypoxaii ot 6,0 10 9,9 i/ra B 2016 . m ot 9,7 1o 10,6 1w/ra
B 2017 1. 3aBUCHMOCTH OT Tpenapara U HOpMbI pacxoza (Tabmuna 7).

Tadauua 7 — Xo3siicTBeHHast 3P (PeKTHBHOCTH (PYHTHLUI0B B 3aLIUTE IPOBOrO
TpuTHKAaJe ot 0oJie3Heil (PYII «AHCTHTYT 3a1lLMTHI pacTeHui», copT Y3o0p)

YpoxkaiiHOCTB,
| — HopmMma pacxo- Macca
P aa, a/ra 1000 sepen,r | ry | * X BapHanTy Ges obpador-
KH, I/ra
2016 2.
Bes o6paboTku - 35,62 28,7 -
Comurop, KD 0,8 37,42 37,0 8,3
Memnapa, KD 0,4 36,41 34,7 6,0
Menapa, KD 0,5 37,61 38,6 9,9
HCP,, 1,1
2017 a.
be3 o6paboTku - 36,18 49,3 -
Conurop, KD 0,8 38,72 59,7 10,4
Memnapa, KD 0,4 38,21 59,0 9,7
Memnapa, KD 0,5 38,41 59,9 10,6
HCP, 1,2
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BriBoapl. buonornueckas apdpextuBHOCTh QyHrHUIHIOB Menapa, KO
(0,4 u 0,5 n/ra) m Comurop, KC (0,8 n/ra) B 3ammre sI[pOBOTO TPUTHKA-
Jie OT My4YHHCTOM pockl pocturana 94,0 %, NATHUCTOCTEN JIUCTHEB — 0
91,0 %, Oypoit u xenroi pxapauHbl — 10 100%. B 3ammre KympTypsl OT
CENTOPHO3a KOJIOCA IaHHBIH MTOKa3aTeslb HaXOAWJICS B Ipuaenax ot 45,5 1o
77,2 %, dy3apmnosa xonoca (B ycnoBusax nHpeknnonnoro ¢gona) — ot 39,8
10 76,3 % B 3aBUCHMOCTH OT IIpenapara U HopMslI pacxona. Ilpumenenne
(YHTHIIUIOB B TIOCEBaX sIPOBOTO TPUTHKAJE 00ECTIEYHIIO COXpaHEHHE YPO-
*kast ot 6,0 1o 10,6 1/ra.
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RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

FUNGICIDES EFFICACY FOR SPRING TRITICALE
PROTECTION AGAINST DISEASES

Annotation. The results of research on the biological and economic efficacy of
the fungicides for spring triticale protection against the diseases of leaves and spikes
are presented in the article. The applying of fungicides Menara, EC and Soligor,
EC allowed to reduce the development of leaf and glume blotch, tan spot, powdery
mildew, leaf and stripe rust, head blight in the crops and to maintain a statistically
significant preserved yield.

Key words: spring triticale, fungicides, biological efficacy, leaf and glume blotch,
tan spot, powdery mildew, leaf and stripe rust, head blight.
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VIIK 633.15:632.484 (476)

H.I Ceuoynosuu
PVII « Uucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

BHI0OBOI COCTAB I'PUBOB, TAPASUTUPYIOIIIAX
HA TTOYATKAX KYKYPY3bI B YCJIOBUAX
PECITYBJIUKHU BEJIAPYCb

Penenszenr: kanz. ouosn. Hayk FO3edosuu E.K.
AuHotauusi. [IpoBeeHbI HCCIICIOBAHNUS 110 U3YYCHHIO BUIOBOIO COCTaBa IPH-
60B, Mapa3sUTUPYIOLIMX Ha I0YATKaX KyKypy3bl B ycinoBusx Pecniyonuku Benapyces. B
CTpyKType rpuboB pona Fusarium yCTaHOBICHO JOMUHUPOBAHKE BUI0B KOMIUICKCA
G. fujikuroi w rpuba F. graminearum, 4acToTa BCTPEYAEMOCTH KOTOPBIX JTOCTUTAJA
81,9 u 26,0% cooTBeTCTBEHHO. B 11€710M, aTOreHHbINH KOMILIEKC Ha 3epHaX KyKy-
Py3bl OBLT MPEACTABIICH CICAYIOIUMH BUIAMU: BHIbI KoMIuiekca G. fujikuroi, F.
graminearum, F. oxysporum, F. sporotrichioides, F. equiseti, F. poae, F. culmorum.
KiroueBble ciioBa: KyKypy3a, TMOpHJI, IOYaTKH, BHIOBOM COCTaB, Pacrpo-
ctpanenHocth, G. fujikuroi, F. verticillioides, F. graminearum, F. oxysporum, F.
sporotrichioides, F. equiseti, F. poae, F. culmorum, Penicillium spp.

BBenenne. Kykypysa sBiseTcss onHOW M3 BaXHEUIINX 3epHO(YPasKHBIX
KynbTyp B Pecnybmuke benapycs [7]. [To ganaeiM MuHHCTEpCTBA CEIBCKOTO
xo3s1iicTBa, B 2016 . moceBHbIE IUIOLIAAN KyKYpy3bl Ha 3€pHO COCTaBIISUIU
126 ThIC. Ta [9]. Hapsiny ¢ MeTeoposioruueckuMu pakTopamu, Ha CHHIKEHHE
YPOXXalfHOCTH KyJIBTypbl HETaTUBHO BIUSIOT U OOJIE3HU IPUOHOTO XapakTepa
[8]. Cpenu MUKPOMUIIETOB, BCTPEYAIOIIMXCS HA KyKYpY3€, IEPBOCTEIIEHHOE
MECTO IPUHAICKUT rprudam pona Fusarium Link, KoTopble mapa3suTHPYIOT
Ha BETCTAaTUBHBLIX U TCHEPATUBHLIX YaCTAX KYJIBTYPbI, BbI3bIBas pa3JIMUHbIC
3a00JIeBaHUS: TNICCHEBEHUE CEMsH, MOPAKEHHE MPOPOCTKOB, KOPHEBYIO U
cTeOJIeBY O THUIH, (Dy3apHro3 TIOYaTKOB [4].

W3 Gonesneit KyKypy3bl HaOoJIee 4acTo B TOCIEIHUE TObI POSIBISAETCS
¢y3apro3 nouarkoB [12, 14]. Ha noyarke moxer ObiTh 15-30 momypaspy-
IIEHHBIX 3€pPHOBOK. [lopa)keHHBIE 3€PHOBKH TEPSIOT OJECK, MPHOOPETAIOT
KPacHyI0 WJIM TEMHO-KOPHYHEBYIO, I'PSI3HO-OYpylO0 OKpacKy ¥ 3arHHMBAIOT.
CunbHO TIOpaXKEHHBIE 3€pHA JIETKO JIOMAIOTCS M KPOIIATcs, a HEPenKo U
pa3pyIIatoTCs, YTO OCOOCHHO YacTO HAOIIOIAeTCs MPH OOMOJIOTE OOJBHBIX
MOYaTKOB [6]. BakHO OTMETHUTB, YTO Pe3yabTaThI IOJIEBOM 1 aMOapHOIt arpo-
6au1/11/1 HE BbIIBJIIKOT BCEX SIBHBIX l'[pOSIBJ'IeHl/Iﬁ I1aTOJIOI'H CCMSH. Ha)Ke npu
crabom paszButuu ¢ysapuosa (1-2 3epHOBKH, TIOpakeHHEIE F. verticillioides,
U, KaK [PaBUIIo, yAJIieMbIe TIPH COPTUPOBKE) CKPBITOE 3apaKEHUE MOXKET JI0-
cTUrath 5-7 psioB 3€pEH BOKPYT Odara BU3yalbHO Pa3IMINMOTO MTOPAKEHHUSI.
3710 MHDEKIMOHHOE Hayallo JIOKAJIM30BaHO IJIAaBHBIM 00pa3oM B OCHOBaHUH
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3€PHOBKH M OOHApYKHBACTCsl JIUIIb TOCPEICTBOM OHOJIOTHUECKOTO AHAIH-
3a. OOmiee KOIMYECTBO HEBCXOKUX (MOPaKEHHBIX) 3epeH Mocie odMonoTa
MOYaTKOB B 2-3 pasa BEIIIE, YeM IMPH BH3yaldbHOM ocMoTpe [5]. Dy3apmo3
MIOYaTKOB HAHOCHT CYIIECTBEHHBIH Bpe]] OCeBaM KyKypy3bl M IIPHUBOAUT HE
TOJIBKO K CHIDKEHHIO YPOXKasl M IIOCEBHBIX KaUYeCTB 3€PHA, HO M K YXYALICHHIO
€ro MUIIEBBIX 1 KOPMOBBIX IEHHOCTEH, HAKOIUIEHUIO MUKOTOKCHHOB [11].

CornacHo UTepaTypHbIM JIaHHBIM, OCHOBHBIM BO30yanTeIeM Qy3aprosa
KYKypy3bl siBsieTcst rpud Fusarium verticillioides (Sacc.) Nirenberg (pa-
nee — F. moniliforme J. Sheld). OTo onun 13 Hanboee pacpoCTpaHEHHBIX
BUJIOB, MOPAKAIONIMX KOPHU, CTEOIM U ITOYAaTKH KYKYpY3bl B OOJBIIMHCTBE
PErHOHOB ee Bo3ZeNbIBaHMs. Bo30OyanTenb oTHOCUTCs K cekuuu Liseola,
KyJa TarKKe BKIIOYEHBI Tpubbl F. proliferatum (Matsush.) Nirenberg, F.
subglutinans (Wollenw. et Reinking) P. E. Nelson, Tousson et Marasas u
MeHee paclpocTpaHeHHbIe BUIbl — F. fujikuroi Nirenberg , F. thapsinum
Klittich, J. F. Leslie, P. E. Nelson et Marasas u apyrue. O0mmuM Ay 3THX
BHJIOB SIBIISICTCSI Halmuue mojoBoit cranuu Gibberella fujikuroi (Sawada)
Wollenw., cocrosimieil 13 HECKOIBKMX HHTEPCTEPHIBHBIX Tpynm (Omoio-
TMYECKUX M (DMIIOTEHETHYECKUX BHJIOB), TIOATOMY YacTO MX OOBEAMHSIOT
II0J] Ha3BaHUECM «BHIBI KoMIutekca G. fujikuroiy» [1]. s TOYHOW HIICHTH-
¢uxanuu Tpedyercs npoBenenue [11]P-ananusa, nosToMy B JajbHEHIIEM B
paboTe MbI OyaeM HCIONIb30BaTh TEPMHUH «KOMIUIEKC BUAOB G. fujikuroiy,
TojipasyMeBast, 4To 3TO IIpeuMyliecTBeHHO BUI F. verticillioides.

C otkpsiTHeM B KoHIe 80-X IT. y rpu0oB BuI0B KoMIutekca G. fujikuroi
IPYIIBIl HOBBIX TOKCHYECKHUX COCAMHEHMH-()YMOHH3MHOB ITPOM30IILIA Tie-
pEoIIeHKa UX TOKCHUKOJIOTMYECKOH ONAacHOCTH, TaK Kak (JyMOHU3MHBI OblIH
MIPU3HAHBl KaHIICPOTEHHBIMU coeauHeHmsiMA [4]. OmacHOCTh (hy3apmo-
TOKCHHOB JJIsI 370POBbsI YENIOBEKA M CEIBCKOXO3SHCTBEHHBIX MXMBOTHBIX
NIPU3HaHA BCEM MHPOBBIM COOOMIECTBOM. M3BecTHBI Ipom3omenmme B
Pa3HbIX CTpaHaX CIy4ad MAaccOBOH OCTPOH MHTOKCHKAIMH TPUOHBIMH Me-
TabOMUTaMH JIIOJICH M JKUBOTHBIX, NMPHUBEAIINE K CMEPTEIBHOMY HCXOJY.
OTMeueHO, YTO B 3aBUCHMOCTH OT BU/1a BO3OyanuTens Qys3apro3a, MUKOTOK-
CUHBI MOTYT 00pa30BbIBaThCs B JTI000M yacTu pactenus [11].

HccnenoBanusi BUJOBOrO coctaBa TpuOOB popa Fusarium B yCIOBHUSX
Pb mpoBonmiuce B 60-e rr. E. I T'yneukoit. B To Bpems Obuin geTalibHO
M3Y4eHBbl MOPAKEHHbIE ITPHOAMHU CEMEHa, NMPOPOCTKHU, CTEONH, Bilarajiuiia
JIUCTBEB M MOYATKHU KyKypy3bl. BuioBo# coctaB rpudoB, uaeHTH(UINIpO-
BaHHBIX M3 cTeONEH U BIarajull JINCTbEB, ObLI MPEACTABICH CIEAYIOIIMMU
Bunamu: F. moniliforme Sheld (B nHactostmiee Bpems F. verticillioides), F.
oxysporum Schlecht. emend. Snyd. et Hans, F. poae (Pk.) Bilai, F. gibbosum
App. et. Wr. emend. Bilai (B HacTosimee Bpemst — F. equiseti (Corda) Sacc.),
F. sambucinum Fuckel, Bilai, F. culmorum (W. G. Sm.) Sacc. [3].

OnHako BBHIY MEHSIOMIMXCSI TIOTOAHBIX YCIIOBHH M DPACIIMpEHUs MOo-
CEBHBIX IUIOLIAJCH KyKypy3bl, a TaK)Ke PalOHHMPOBAHMS HOBBIX THOPHIOB
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BO3HMKJIA HEOOXOIMMOCTb YTOYHEHHSI BMIOBOTO COCTaBa IpuOOB poza
Fusarium, 4To 1 NOCIIY>KUJIO LEIbI0 UCCIIEA0BAHUH.

MarepuaJjibl 1 MeTofbl. VccnenoBanust MpoBOAWINCH B J1A0OPaTOPHBIX
ycnoBusax. COOp MOYaTKoOB KyKypy3bl OCYIIECTBIISIA B MIEPHOI POBEACHUS
MapIIpYTHBIX 00CiIeIoBaHUI 1moceBoB KynbsTypsl B 2014-2017 1. Ha Tocy-
JapcTBEHHBIX copToucnbiTarenbHblx craHmusax (I'CC) n ywactkax (I'CY)
peciryOnukH, a Takxke Ha onbITHOM 1tojie PYTT «MHCTHTYT 3amThl pacTeHID)
B TICPHOJIBI PAHHEH BOCKOBOW — IMOJHOW CIIeNIOCTH 3epHa (cT. 83-89). Brine-
JICHUE I'pHOOB U3 3ePEH KYKYpYy3bl TIPOBOIMIIH, UCTIONB3YsI CTAaHAAPTHBIC IS
¢uronaronorun Meroauku [2]. OnpeneseHue BUIOB OCYIIECCTBISUIA MyTeM
MHKPOCKOIIUPOBAHUS H30/ATOB. BumoByro mpeHtuduxanuio rpudos pona
Fusarium npoBonunu ¢ ucnoib3oBanueM onpenenutens W. Gerlach u H.
Nirenberg [13]. Yactory BcTpedaemocTH (%) pacCUMTHIBAIN KaK OTHOLICHUE
KOJIMYECTBA M30JISITOB BUA K OOIEMY KOJIMIECTBY BBIPOCIINX IPHOOB.

Pe3yabTaThl 1 UX 00cyxKIeHHe. MUKOJIOTHYSCKUI aHAIIN3 00Pa3IoB Ky-
Kypy3blI TI0Ka3aJj, 4TO B YCIOBUAX ONbITHOrO noust PYIT «MHCTHUTYT 3a1nThI
pacTeHui» Ha 3epHe NMPEBATNPOBAIH I'PUOBI pona Fusarium, 10 KOTOPBIX
cocraBmna 70,0 (2013 1), 65,0 (2014 1), 50,0 (2015 ) m 62,4% (2016 1)
(pucyHok 1).

2013 1. 2014 r.

OFusarium spp.

@ Penicillium spp.
O Aspergillus spp.
B [Ipowme™®

2015 r. 2016 r.

* I'pudnl ponos Alternaria, Bipolaris, Rhizopus, Cladosporium, Trichothecium, Epicoccum; Fusarium spp.

Pucynox 1 — Ctpykrypa rpu6oB, KOJIOHH3UPYIOIIHX 3¢PHOBKHU
KyKypy3bl (PYII « MHCTHUTYT 3a1UTHI pACTeHUI», 1a00paTOpHbIE
onbITbl, Moc 182 CB (2013-2015 rr.), JIroBena (2016 r.), cT. 85)
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JeTanbHblii MUKOJIOIMUECKHIM aHAIN3 II03BOJIMII yCTAHOBUTD, UTO B CTPYK-
Type TpuboB pona Fusarium npeobinananu BUIs KoMmiiekca G. fujikuroi, a
takxke F. graminearum u F. oxysporum ¢ yactoTol BcTpedaemMocTH 110 62,0;
26,0 u 23,7 % cootBercTBeHHO (Tabmuma 1). PocT gacToTsl BcTpewaemocTn
BHI0B KomIiekca G. fujikuroi cBs3aH, MO HAIIEeMy MHEHHIO, C TIOTOIHBIMHU
ycIoBUsIMH. VI3BECTHO, 9TO BUBI KoMIUIiekca G. fujikuroi HIOMUHUPYIOT MIpH
Oosiee BBICOKMX TEMIIEparypax M HEJIOCTaTOYHOM KOJMYECTBE BIard. A B
TOJIBI MCCIICIOBAHNH B pecnyOiuKe B mepuo (popMupoBaHus 3epHa HaOII0-
JTATACH 3aCylIIHBBIe ycroBus [ 10].

Tab6auna 1 — Yacrora BcTpeuaeMocTu rpudoB poaa Fusarium Ha 3epHOBKaxX

KyKypy3bl (PYII « MHCTHTYT 3alIMTHI pacTeHHii», 1a00paTOPHBIE ONbITHI, THOPU/L
Moc 182 CB (2013-2015 rr.), JlioBena (2016 r.) cT. 85)

pH6wr Yacrora BeTpeyaeMocT rpudos (%)
2013 . 2014 . 2015 . 2016 .
Buns kommuiexca G. fujikuroi 43,0 52,0 60,0 62,0
F. graminearum 26,0 18,0 12,0 18,0
F. oxysporum 23,7 17,5 19,5 18,0
F. sporotrichioides 2,0 3,0 1,5 0,0
F. equiseti 2,0 3,0 0,0 0,0
F poae 1,0 2,5 1,5 0,0
Fusarium spp.* 2,3 4,0 5,5 2,0

* He uaeHTH(OHIHPOBAHHDBIC BH/bI U3 PA3HbIX CEKIMUIi.

B ycnoBusx pecryommku B 2013 1. cTpyKTypa JOMHHUPOBaHUSA (py3apues,
BBI3BIBAIOLINX ITOPAXKEHHE [I0YaTKOB U 3¢PHOBOK, BAPHUPOBAJIA B 3aBUCHMO-
CTH OT PErHOHa, HO HaNOOJIbIIAs YACTOTA BCTPEYaEMOCTH OTMEUCHA Y BUJIOB
xomrutekca G. fujikuroi, KOTOpBIA BeTpedancs moBcemMecTHo. Hambompimas
9acToTa BCTPEYAEMOCTH BUIOB KoMmiutekca G. fujikuroi ormedena Ha Ko-
opunckoit I'CC, Ulyunackom I'CY u Mossipckoit I'CC — mo 81,9; 79,6 u
61,4 % cooTBeTcTBeHHO. B TaHHBIX pernoHax Obljla OTMEUeHa BBICOKAS YHC-
JICHHOCTB BpeaHTeNel — KyKypy3HOTO CTe0IeBOro MOThIIbKA. BeTpedanach
1 XJIOTIKOBast COBKA. A KaK U3BECTHO, IIOBPEKICHHS HACCKOMBIMH SIBIISTFOTCS
«BOPOTaMI» JIIS IPOHUKHOBEHHS TPUOHOM HH(peKIK. BTopsiM 1o 9actoTe
BCTPEYaeMOCTH BHAOM ObUT Tpubd F. graminearum. Hanbonpmas ero pac-
MIPOCTpaHeHHOCTh oTMedeHa Ha Jlynunenxom ['CY (20,7 %), OxTsa6pbckoit
I'CC (24,0%) n Hecmxcxoit 'CC (23,1 %) (Tabmuma 2).

Haubonsimee BumoBoe pazHooOpasme rpuOoB-Bo30ynuTeneil gysaprnosa
moyatkoB otMeueHo Ha Jlyrnnenkom I'CY u HecBmkckoit 'CC — 1o 5 BuzoB,
Torna kak HamMmeHsmree — Ha Koopuuckoit ['CC u llyunrackom I'CY — mo 2
Buza. I'pubd F. poae ormeuen nmums Ha Hecmkcekoit I'CC (6,3 %). Berpeua-
emoctb Buna F. equiseti B Mosbipckoit 'CC u Jlyannerkom ['CY cocraBuna
10,7 u 6,7 % cOOTBETCTBEHHO.
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OCHOBY MaTOTEHHOTO KOMILJIEKCAa B BeTeTanmnOHHOM ce3oHe 2014 1. co-
CTaBILsUIN BUIBI KoMmIuiekca G. fujikuroi (45,0-47,5 %) urpud F. graminearum
(23,0-28,0%) (Tabmnuma 3).

Tab6auua 2 — Yacrora BcTpeyaeMocTu rpudoB poaa Fusarium Ha 3epHOBKax
KyKYpYy3bl (J1abopaTopHblii onbIT, cT. 85-87, 2013 r.)

YacTtoTa BerpeuaemocT rpu6os (%) / I'CC /I'CY
Tpu6nt OxTs0pB-| Mo3spip- |Jlynunen-| Koopun- [Hy‘ll{l—l- Hecux-
cKast cKast KU cKast CKHii cKast
g%z%‘;ﬂma 50,0 61,4 38,0 81,9 79,6 45,1
F. graminearum 24,0 13,3 20,7 7,1 10,0 23,1
F. oxysporum 8,3 3,5 10,3 0,0 0,0 12,3
F. sporotrichioides 3,7 0,0 10,3 0,0 0,0 6,3
F. equiseti 0,0 10,7 6,7 0,0 0,0 0,0
F. poae 0,0 0,0 0,0 0,0 0,0 6,3
Fusarium spp.* 14,0 11,1 14,0 11,0 10,4 6,9

* He nneHTHGHUMPOBAHHBIE BU/BI U3 PA3HBIX CEKIMIi.

Tabauua 3 — Yacrora BetpeyaeMocT rpudoB poaa Fusarium Ha 3epHOBKAX KyKypY-
3pl (1a00paTOpHBIii ONBIT, cT. 83-89, 2014 1)

[puéni Yacrtora Berpeyaemoct rpudos (%) / I'CC / T'CY
Mo3sbipckasi Kob6punckast Iyunnckuii | HecBuikckas
g%‘;‘;ggxgﬂema 45,0 46,0 475 45,0
F. graminearum 28,0 24,0 28,0 23,0
F. oxysporum 4,0 9,0 8,0 15,0
F sporotrichioides 6,0 9,0 6,0 6,0
F. equiseti 6,0 0,0 2,0 6,0
F. poae 6,0 4,0 2,0 2,0
F. culmorum 0,0 4,0 0,0 0,0
Fusarium spp.* 0,0 4,0 6,5 3,0

* He uaeHTH()UUHPOBAHHBIC BH/IbI H3 PA3HBIX CEKIMIi.

Jons ocransubix He npesbimana 15,0 %. I'pubd F culmorum Berpedancs
mumrs Ha Koopuuckoit I'CC (4,0 %).

B 2015 1. moMUHUPYIOIUME BUAMA Ha 3epHAaX KYKypy3bl B pecITyOInKe
Ob11H BUABI Komruiekca G. fujikuroi ¢ wactoToii Berpedaemoctn 26,7-40,0 %
(tabmuma 4). Hlmpoko pacmpocTpaHEHHBIM TPHOOM SBISUICS Takxke F
graminearum — 9,0-20,0 % n tpub F. oxysporum — 10 36,0 %. B ce3one pes-
KO Bo3pocia noist rpuda F. culmorum — o 35,8 % na Kobpunckoit I'CC.

B 2016 1. HanbonpmIas 9acToTa BCTPEIaEMOCTH BHIOB KomIUiekca G.
Jfujikuroi oTMeueHa Ha BceX CTaHIMSIX U ydacTkax —33,3-50,0 % (Tabmuma 5).
He menee pacmipocTpaHeHHBIM BHIIOM SIBJSUICS TpHO F. graminearum. Hau-
OonbImast ero BcTpedaeMocTh ormedeHa Ha Illyumuckom I'CY (20,0%) u
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Mossipckoit I'CC (18,0%). MakcuManbHas pacipoCTpaHEeHHOCTh Bujaa F.
oxysporum otmedeHa Ha HecBmxckoit I'CC (18,0%) u Llyunnckom I'CY
(20,0%). Cpenu Bcex BUIOB pona Fusarium HaUMEHBIIHH MPOLEHT BCTpe-
4aeMOCTH XapakrepeH aist rpuba F. poae (1,0 %), KOTOpBIil OTMEUEH NI
Ha Mo3sipckoii u Kodpurckoii I'CC.

Tab6auna 4 — Yacrora BcTpeyaeMocTu rpudoB poaa Fusarium Ha 3epHOBKAxX
KYKYpYy3bl (J1a0opaTopHblii onbIT, cT. 83-89, 2015 1)

Tpuésr Yacrora BcTrpeyaemoctu rpudos (%) / I'CC / T'CY
Mo3sbipckasi KoGpuHckas Iyuynncknii | HecBumikckas

Buns! komriexkca

G. fujikuroi 33,3 38,8 40,0 26,7
F. graminearum 20,0 9,0 12,0 10,0
F. oxysporum 16,7 3,0 36,0 21,7
F. poae 10,0 7,4 0,0 0,0
FE. culmorum 16,7 35,8 6,0 0,0
Fusarium spp.* 33 6,0 6,0 41,6

* He maeHTH(PUIMPOBAHHbIE BUbI H3 PA3HbIX CEKIHii.

Tabauuna 5 — Yacrora BeTpeyaemocTd rpudoB poja Fusarium Ha 3epHOBKAxX
KYKYpPY3bl (J1aG0paTopHbIii onbIT, cT. 83-89, 2016 1.)

IpH6wI Yacrora BeTpevaemocts rpudos (%) / I'CC / T'CY
Mosbipckast KobGpuHnckas Iyunnckmii HecBumxckas

Bujibl KOMIUIEKCa

G. fujikuroi 43,0 48,2 50,0 33,3
F. graminearum 18,0 9,8 20,0 12,0
F. oxysporum 13,0 6,0 20,0 18,0
F. poae 1,0 1,0 0,0 0,0
FE. culmorum 6,0 10,0 2,0 0,0
Fusarium spp.* 19,0 25,0 8,0 36,7

* He uieHTH(OHIHPOBAHHDBIE BH/bI H3 PA3HbIX CEKIMUIi.

3akatouenune. TakuMm 00pa3oM, MHKOJIOTHYECKHE HCCICIOBAaHHS 3€PHO-
BOK KYKYpPy3bl ITO3BOJIMIIM YCTAHOBUTB, YTO B LIEJIOM B PECIyOIHKE Cpeau
JOMUHHPYIOIIMX BHIOB, BBI3BIBAIOIIMX IOPAKEHHE ITOYATKOB KYKYpPY3bI
B moceBax Bcex ['CC u I'CY, sBistrorest Buabl komrutekca G. fujikuroi u F.
graminearum. B nociieqHue rofpl IUAPOKO PacIpOCTPAHEHHBIM BHIOM TaK-
e ObUT F. oxysporum.
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N. L. Svidunovich
RUE «Institute of Plant Protectiony, a/c Priluki, Minsk district

SPECIFIC COMPOSITION OF FUNGI PARASITING
ON CORN COBS UNDER CONDITIONS OF THE
REPUBLIC OF BELARUS

Annotation. The researches on studying the specific fungi composition parasitiz-
ing on corn cobs under conditions of the Republic of Belarus have been carried out.
In the structure of fungi genus Fusarium the prevalence of G. fujikuroi complex spe-
cies and the fungus F. graminearum is determined the frequency of their incidence
has reached 81,9 and 26,0%, accordingly. On the whole, the pathogenic complex
in corn grains has been presented by the following species: G. fujikuroi, F. gramin-
earum, F. oxysporum, F. sporotrichioides, F. equiseti, F. poae, F. culmorum.

Key words: corn, hybrid, cobs, specific composition, incidence, G. fujikuroi,
E verticillioides, F. graminearum, F. oxysporum, F. sporotrichioides, F. equiseti, F.
poae, F. culmorum, Penicillium spp.
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B.U. Xanaesa
PVII « Uncmumym 3awumsl pacmenuity, ae. Ilpuryku, Munckuii p-u

BJIMAHUE HEKOPHEBBIX IIOJKOPMOK
MUKPOYJOBPEHUEM KPUCTAJIOH B CUCTEME
3AIUTHI KAPTO®EJISI OT BOJIE3HEN

Peyensenm: doxmop c.-x. nayx byea C.®.

AHHOTAIMSA. AHATM3UPYIOTCS PE3yNbTaThl 0 MPHMEHEHHIO KOMIUICKCHOTO BO-
JIOPacTBOPHMOTO MUHEPAIILHOTO ynoopenus Kpucranon (mapka OcoOslii) criocobom
HEKOPHEBBIX IMOAKOPMOK B IOCaakax Kaprodess. YCTaHOBJICHO, YTO ynoOpeHue,
HPUMEHSIEMOE OJ[HO-, JIBYX- M TPEXKpaTHO B cucreMe (yHruuuaHon 3amutsl (MH-
¢unnro, KC — Undunuro, KC — Ilupnan, 50% c.x.) He BIuseT Ha ANHAMHKY
pasButus putodTopo3a u ankTepHAPHO3a B IEPUOJ BereTannu kaproderns, odecre-
YHBas PABHOLCHHYI0 XHMHYECKHM IperaparaM OHOIOrndeckyto 3(hGeKTHuBHOCTD,
npeBblmaonyo uepe3 10 gueit nocne ux nocneanero npumenenus 97,0 u 46,0 %
coO0TBeTCTBeHHO. OTMe4eHO, 4To ynoOpeHne KpHcTajoH yBelIMYMBAeT MOpayKeH-
HOCTH KiryOHel rammsamu Ha 0,5-1,1% 1o cpaBHeHHUIO ¢ QyHTHIMAHOHN 3alUTOMH, 1
Ha 0,3-0,9 % 1o oTHOIIEHHMIO K BapHaHTy 6e3 00paboTKN.

KutoueBsie cioBa: @yHruim, kaprodens, GurodTopos, aabTepHaprHo3, MUKPO-
ynoopenune Kpucranon, buonorundeckas 3GpHEeKTHBHOCTD, pa3BUTHE OOJIC3HH.

Beenenune. IlpumeneHne MUKpPOyZOOpEHMH SIBISICTCS OJHUM U3
JIIEMEHTOB TEXHOJIOTUH BO3/ACTBIBAaHHUA KapTodens. Hemoctarounoe co-
JIepXKaHWUEe TIOBIKHBIX WX ()OPM B IOYBE 3a4aCTYIO SIBISICTCS (DaKTOPOM,
JUMUTHPYIOIIUM (OPMHUPOBAHHE YpOXKas M KayeCTBO MpoayKuuu. Hau-
Oosee pacrmpoCTpaHEHHBIM CHOCOOOM HCITOIB30BAHUS MHUKPOYI0OpEHHUI
SIBIISTIOTCSI HEKOPHEBBIE MTOAKOPMKH B IEPHOJT BEreTaIllK pacTeHui. 13 mu-
KpOdJIEeMEHTOB KapTodenb OoJblle BCero HyXJaeTcst B Oope M Maprasiie,
KOTOpBIE TOBBIMAIOT YpoXkail KIIyOHEH M MPOSBISIOT 3allUTHBIC CBOMCTBA
(CHMXKaeTCs MOPaKEHHOCTh KITyOHEH Mapiioi U yimydIiaeTcsl UX JIEKKOCTh
IIPY XpaHEHMH 3a CUYET YIUIOTHEHUS KOXKYpbI KiyOHs1). B orpacin kaprode-
JICBOACTBA IPUMEHITH MUKPOYA0OPEHHUS CII0COO0M HEKOPHEBBIX TTOKOPMOK
MOTYT J0 3-X pa3 3a epuo BereTaluuu KyJubTypsl [4]. B nureparype umeror-
sl JaHHBIE, CBUJICTEIIBCTBYIOIIUE O TOM, YTO MHUKPOJIEMEHTHI YBEIINYNBAIOT
B CTPYKTypE ypokasl JOJ0 KPYMHOH (paKIWH, MOBBIIIAIOT COACpPKAHNE
KpaxMaJia ¥ CyXOro BEIIECTBa, YTO B CBOIO OYepe/b CIIOCOOCTBYET MOSBIIC-
HUIO IOBPEXK/ICHNH KITyOHEeH IIpH MEXaHU3MPOBAHHOW YOOPKe, CHI)KAIOIIINX
MX Ka9eCTBO M YBEIWYHBAIONINX TOTEPH BO BpeMs XpaHEHU [2].

Camoif pacnpocTpaHEeHHOM M BPENOHOCHOW OOJe3HbIO sBIsIeTCs (u-
toropos (Phytophthora infestans (Mont.) de Bary) [1]. B cuiy Toro uro,
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3aIUTHBIE MEPOTIPUATHS OT (HUTO(TOPO3a B MEPHO BETETAITUH KaPTOQEIIs
ITOCTPOEHBI HA MHOTOKPATHBIX 00pa00TKaX, TIOATOMY Ha IPAKTHUKE JaIle BCe-
TO UMEHHO MUKPOYIOOpEHUS, TPUMEHSIOT COBMECTHO ¢ pyHrHImaaMu [5].

OTCyTCTBHE TaHHBIX O BIUSHUHM HEKOPHEBBIX MMOJKOPMOK KapTO(es Mu-
KpOyTOOpEHHUSMH, COBMEIICHHBIX ¢ (PYHTHIMIHON 3alINTOW, HA Pa3BUTHE
Oosie3Hel 00yCIIOBHIIO IPOBEICHHUE MOAOOHBIX HCCIICIOBAHUIA.

Martepuaasl 4 MeTOAbl MPOBeleHUs] HMccJienoBaHuii. VccnenoBanus
MPOBE/ICHBI B YCIOBHSAX IOJEBOTO OIBITA HA CPENHECIEIIOM COpTe Kap-
toenst Ckapb. B cxemy ombITa BKJIIOYEHO HCIIOJIB3YEMOE Ha IPAaKTHKE
mukpoynodpenne Kpucranon (mapka Oco6srit), conepxamee N 18 %, PO,
18%, K,O 18 %, MgO 3% + MHKPO2IIEMEHTBI ¥ IPHMEHAEMOE CTIOCOO0M
HEKOPHEBOH TOIKOPMKH pacTeHuid kaprodesns. B mepuox Bereranum Kysib-
Typsl ynodpenne KpucranoH ncnonp30Baiy OJHO-, ABYX- M TPEXKPATHO B
HOpMe pacxoma 50 /5 m pabouei KUIKOCTH, COBMEIIAs ¢ (PYHTUIIUIHBIMA
obpaborkamu. B cxemy ormbiTa ObIIIM BKITIOUECHBI CIICAYIOIINE BAPUAHTHL: 1.
bes obpabotkwm; 2. Uapuanto, KC — Undpunnro, KC — Illupnan, 50 %
c.k.; 3. Mndpunnto, KC + Kpucranon — Nuduauro, KC — Ilunpnan, 50 %
c.k.; 4. Undunnro, KC + Kpucranon — Muounnro, KC + Kpucranon —
lupnan, 50 % c.k.; 5. Uadpunuro, KC + Kpucranon — MUupunuro, KC +
Kpucranon — Illupnan, 50 % c.x. + Kpucranos.

Oyurumuner Magunuro, KC (dnyonuxonua, 62,5 r/m + nponamo-
KapO-ruapoxiopun, 625 r/n) npumensin B Hopme 1,6 ni/ra, lupnan, 50 %
c.k. ((yasunam) — 0,4 s/ra, MmukpoynoO6penue Kpucranon (mapka Oco-
oOb1it) — 50 1/5 1.

[Tonmans aenssHKE — 25 M?, IOBTOPHOCTH OTBITA — 4-KpaTHas, pacio-
JOKEHUE IETSTHOK — PSHIOMU3UPOBaHHOE. B mepron BereTanuu KyabTyphl
MIPOBEJICHBI JIBE MEXAYPsAHbIE 00paboTku. CHcTeMa 3auThl KapTogess ot
COpPHOM pacTUTEILHOCTH COCTOSIIIA U3 BHECEHMsI repOuIinaoB Muctpait, BT
(metpubysnH, 700 r/xr) B HOpME 0,75 Kr/ra n Tutyc, 25 % c.T.c. (pumcynb-
¢bypon), 50 r/ra + 200 mu/ra [TAB Tpenn 90. 3ammra mocanok kaprodens
OT KOJIOPAJCKOTO JKyKa BKJIIO9asa 00paboTKy nHcekTrnuaom Taupek, BPK
(mvumaxonpu, 200 1/m1) B HOpMe 0,2 71/ra.

B nepunox Bereranuu y4uThIBaJIM pa3BUTHE Ooyie3HEel Ha OOTBE KapTo-
(ens mepen HaYaIOM Ka)KIOTO OMPBICKUBAHUS, a TaKXKe MOCIC OKOHUYAHUS
3alIUTHOTO ACUCTBHS Iperapara Imo mkame, 6amr: 0 — mpu3HAKoB TOpa-
skeHus HeT; | — mopaskeHo 710 10 % MOBEpXHOCTH JUCTHEB; 2 — MOPAKEHO
11-25 % moBepxHOCTH JUCTHEB; 3 — mopaxeHo 26—50 % MOBepXHOCTH JIH-
cTbeB; 4 — nopakeHo Oosiee 50 % MOBEPXHOCTH JIUCTHEB; 5 — OTMHUpaHUE
60T1BHI [3].

CreneHb mopaxeHus KITyOHel 0oe3HsIMH ObLIa OIIeHeHa BO BpeMs yoop-
KA ypoXKas TO OOIIEHPUHATHIM B (DUTOTATOIOTHICCKUX HCCICIOBAHMUIX
metoaukam [3].
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X03giCTBEeHHYI0 3()()EKTHBHOCTD PACCYUTHIBAIN HA OCHOBE COXPaHEHHO-
TO ypo)Kasi, ITOJy4EHHOTO 3a CYET MPOBEACHUS 3aIIUTHBIX MEPONPHUSITHIA B
CpaBHEHHWH C BapHAHTOM 0e3 00paboOTKH.

JlanHble 00paboTaHbl METOJOM MAaTEeMaTH4ECKOH CTaTUCTHKH C MCIIONb-
3oBaHueM nporpammel Exsel, Oda.

Pe3yabrarel u nx odcyxaenne. HecMoTps Ha TO, 4TO B TIEpHOJL BEreTalun
kapTo(enst OnaronpusATHbIC IOTOAHBIC YCIOBHS U1 Pa3BUTHS BO3OYIUTEIS
¢uroroposa O6bu oTMedens! ¢ 11l nekanpl MioHs (CpeqHss TeMmeparypa
BO3myxa HIbke HOpMBI Ha 0,4 °C, BeimaneHue ocanakoB 126,7 % OT HOPMEI),
TiepBbIe CUMIITOMBI 00JI€3HH B nocaikax copra CkapO 0OHapy>KeHbI MO3/IHO.
Kak moka3sanu pe3yasTaThl y4eToB (PUTOCAHUTAPHON CUTYalUH, ACPECCHB-
Hoe paszBuTHe ¢uropTopoza Ha ypoBHe 12,2% BbIsABICHO B BapuaHrte 0e3
00paboTku Kk KoHITy I1I mexaabl IO B YCIOBHSX €KEITHEBHOTO BEIMAJCHUS
ocajKkoB. B To BpeMst kak nepBble MPU3HAKK OOJE3HU B BapHAHTAX 3alIUTHI
ObLTH 0OHapyxeHbI ciyctsi 10 aHeil mocine nocnenHel 0opadotku (9.08) ¢
pazsutrem ot 1,1 (Mupunuro, KC — Unpunnrto, KC — upnan, 50 %
c.k.) 1o 1,3 % (Mudunnro, KC + Kpucranon — NUudunuro, KC — [upnan,
50% c.k.). [Ipn 3TOM HE3aBHCHUMO OT KPaTHOCTH NpuMeHeHus Kpucrarona
B BapHaHTaX OIIbITAa BBIABICHA BBICOKas Ouoiormyeckas 3pQeKTHBHOCTH
3amuThI KapToders oT hurodroposa, mpesbimaronias 97,0 % u COOTBETCTBY-
Iolast YPOBHIO 3aIUTHOrO 3 ekra, HaOII0NaeMoro py UCIIOIb30BaHUH B
cxeMme TpexkparHod o0pabotku ¢yHrunmaamu. B Bapuanrte 6e3 00paboTkn
Ha 3TOT MEePHO/] HAOIIOACHUH OTMEYEeHA IPEI3NUPHUTOTHITHAS CTETICHD 1T0pa-
JKeHust pacTeHnit putodroposom B nmpenenax 44,9 % (tadbmuma 1).

Tadmuua 1 — Buonoruyeckas 3(p(hpeKTHBHOCTH KOMILIEKCHOTO Y100peHHUsI

Kpucrason B 3amure kaptodeiisi or putodpTopo3a (1osieBoii ONbIT, ONBITHOE M0JIe
PYII « MHCTHTYT 3aIMThI pacTenuii», copt Ckap6, 2017 r.)

PazButue purodroposa (I) u 6moso-
Hopma rudeckas dpdexrusnocts (II) Ha gaty

BapuanTt onbiTa pacxona, y4era, %
a/ra, r/5 1 30.07 9.08 19.08*

1 11 1 11 1 11
1. Be3 06paboTku — 12,2 - 449 - 88,8 —
2. Undpunnro, KC — Nudunwuro, 1,6 > 1,6
KC — Ilnpnan, 50% c.x. 504 0 100 | 1,1 | 97,6 | 28,8 | 67,6
3. Undunnto, KC + Kpucranon 1.6 + 50 —
— Wudunnro, KC — HlupiaH, 1’ 6— 04 0 100 | 1,3 | 97,1 | 28,6 | 67,8

50% c.x.
4. Ma¢punnro, KC + Kpucranon — | 1,6 + 50 —
Wudunuro, KC + Kpucranon — 1,6 +50 — 0 100 | 1,2 | 97,3 | 28,2 | 68,2
IMupnan, 50% c.x. 0,4

5. Mudunuro, KC + Kpucranon — | 1,6 + 50 —
Wudunnro, KC + Kpucranon — 1,6 + 50 — 0 100 | 1,2 | 97,3 | 27,1 | 69,5
upnan, 50 % c.x. + Kpucranon 0,4+ 50
Ipumeuanus: 1. Jara oépadorok: 10.07, 20.07, 30.07; 2. lata yueron: 10.07; 20.07; 30.07; 09.08;
19.08; 3. * PazBuTHe KOMILIeKca naTHHCTOCTEl (puTodTopos u anbrepuapuos), %.
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duTONaTONOrMUECKU aHanu3, MpoBeaeHHbIH uepe3 20 aneir (19.08)
Hocyie MOCIEeIHEr0 MPUMEHEHUS CPEJICTB 3alIUThI, TIOKa3al yCUJICHHE pa3-
BUTHS KOMILICKCA MsATHHCTOCTEH (putodTopos u anerepHapno3) Ha OOTBE
Kaprodelsi BO BceX BapuaHTax oIbITa. Tak, TPy COBMECTHOM ITPUMEHEHUN
Kpucranona ¢ ¢gynrnnunamun passurie 6onesneit cocrasmio 27,1-28,6 %,
YTO COOTBETCTBOBAJO CTETCHU MOPAKEHHUS PACTCHHH B ITAJOHHOM BapH-
aHre ¢ QpyHruuuaHou 3aumron — 28,8 %. buonornueckas 3¢hpdexkTuBHOCTH
Kosiebanack ot 67,6 10 69,5 % 1pu pa3BUTHH MSATHUCTOCTEW B BapuaHrte 0e3
00paboTku Ha ypoBHE 88,8 %.

[Ipumenenue ynoOpenuss Kpucranon crocoO0oM HEKOPHEBBIX MOAKOP-
MOK B CHCTeMe (PYHTHIHTHON 3aIIUTHI ITOCaT0K KapTodens copra Ckapd He
0Ka3aJlo Takke CYIIECTBEHHOTO BIMSHUS HA Pa3BUTHE aJbTEpHAPHO3a, BHI-
3BpIBaEMOTO rpubamu pona Alternaria. Pe3ynsraTsl Hccae0BaHUH TOKa3aIn
OJIMHAKOBYIO CTEIEHb MOPaKeHNUs 00JIE3HBIO PACTCHU Ha (POHE TPOBEICHUS
(uTOCaHUTAPHBIX MEpONPUATHIL, Bapbupyromryto ot 0,7 1o 13,3 % mpu npu-
menennn Kpucranona B cucreme GyHrunnaHou 3ammrsl u ot 0,6 10 12,8 %
mpu 3amuTe pyHrHnuaaMu. CiaeayeT OTMETHTh, UYTO B BapHaHTe 0e3 o0pa-
OOTKHM OTMEUYCHO O0JIee MHTCHCUBHOE Pa3BUTHE OOJIC3HH, TOCTUTAIOMIEE TIPH
yuete uepe3 10 aneit nmocie nocneaneit oopadorku 24,9 % (tabnuua 2).
Tabéauua 2 — IpdekTHBHOCTH KOMILIEKCHOT0 y1o0penust Kpucrasnon B 3amure

KapTodeisi OT aJIbTepHapPH03a (10J1eBOii ONbIT, onbiTHOE Mosie PYII «AHeTHTYT
3alMTHI pacTeHuii», copt Ckapo, 2017 r.)

PasButue anprepHapuosa (I) u 6uo-
Hopma Jgornyeckas 3pdexrusuocts (I11) Ha

Bapuanrt onbiTa pacxona, naty ydera, %
al/ra, r/5 20.07 30.07 9.08
| 11 1 I 1 11
1. be3 oOpaborku - 1,1 — 112 — [249| -
2. Undunuro, KC — Undunuro, KC | 1,6 — 1,6
~, Ulupnan, 50% c.k. 04 0,6 |455| 2,4 | 78,6 | 12,8 | 48,6
3. Nudunuro, KC + Kpucranon — 1,6 +50 —

Wupunuro, KC — Ilupnan, 50% c.k. 1,6 — 0,4 0,7 1364 23 79,5133 ]46,6

4. Undunuro, KC + Kpucranon — 1,6 +50 —

Wudunuro, KC + Kpucranon — 1,6 +50— | 0,6 [455| 2,1 | 81,3 |12,5]|49,8
Iupnan, 50% c.k. 0,4

5. Undunuto, KC + Kpucranon — 1,6 +50 —

Wndunuro, KC + Kpucranon — 1,6+50— | 0,8 [273| 2,3 |79,5|124|50,2
upmnan, 50 % c.x. + Kpucranon 0,4+ 50

Ipumeuyanusi: 1 Jlara odpadorok: 10.07, 20.07, 30.07; 2 Jara yuerosn: 10.07, 20.07, 30.07, 9.08.

CoBmecTHOe npuMeHeHne KpucranoHa u (QyHruouaoB B 3aliuTe Kap-
Todenst ot puTodTOopOo3a MO3BOIMIO COXPaHUTH OT 54,9 mo 57,8 % ypoxas
Ki1yOHeil. Xo3siiictBeHHast 3 heKTHBHOCTB TpEeXKpaTHoii 00padboTku (yHru-
nuaamu 1o cxeme Uapunanrto, KC — Mudunuto, KC — upnan, 50 % c.x.
cocraBuia 46,6 % 1pu ypoXXaHOCTH B KOHTPOJIEHOM BapHaHTE HA yPOBHE
428,9 n/ra (Tabnura 3).
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Tabuuua 3 — Bausinue komiiekcHoro ynoopenust Kpucranon, npumensieMoro

B QyHruuuMaHoI 3amuTe Kaprodeas or GpurodhpTopo3a Ha NPOAYKTHBHOCTH
KYJbTYPbI (I10/1€BOIi 0NbIT, onibITHOE NoJe PYII « MHCTUTYT 3alIUTHI pacTeHuii»,
copt Cxkap6, 2017 r.)

Hopma pac- | Ypouxkaii- | CoxpaHeHHBII ypoxaii
BapuanTt onbiTa xona, HOCTB, / 9y
n/ra, v/ 51 n/ra wra o
1. Be3 o6paboTku - 4289 -
2. Mudunuro, KC — Undununto, 1,6 > 1,6
KC — Ilupaan, 50% c.x. — 04 628,6 200,0 46,6
3. Mudunuro, KC + Kpucranon — 1.6+ 50 —
Wndunuro, KC — Iupnan, 50 % 1’ 6 — 0.4 664,5 235,6 54,9
C.K. bl - b
4. Undunnto, KC + Kpucranon — 1,6 +50 —
Wndunnro, KC + Kpucranon — 1,6 +50 — 671,3 2424 56,5
upnan, 50% c.x. 0,4
5. Undunnto, KC + Kpucranon — 1,6 +50 —
Wudunnro, KC + Kpucranon — 1,6 +50 — 676,9 248,0 57,8
upnan, 50 % c.x. + Kpucranon 0,4+ 50
HCP,, 64,8

Crarnuctuueckast 00pabOTKa TaHHBIX [T0Ka3aJia JOCTOBEPHOE IPEBBIIICHNE
ypoXaifHOCTH KapTo(elssi B BapuaHTax ¢ COBMECTHBIM NpuMeHeHueM Kpu-
CTayioHa ¥ (PyHTHIIUIOB TOJIBKO B CPAaBHEHUH C BapHAHTOM 0e3 00pabOTKH.

B pesynbrare (pUTONATOIOINYECKOTO aHAIN3a, IPOBEICHHOTO BO BPEMs
yOOpKH yposkasi, BBISIBIIEHO, YTO MHOTOKPAaTHOE IPHUMEHEHUE KOMILIIEKCHOTO
yaoopenusi KpucranoH noBbIIaeT NOpaXeHHOCTh KiyOHel rHusimu. Taxk,
HAUOOJIbINAsT PACIPOCTPAHEHHOCTh (PUTO(GTOPO3HO-OAKTEPHATLHON THHIN
ormeueHa npu aBykpataHoM (0,6 %) u tpexkparaom (0,7 %) UCTIONb30BaHUN
Kpucranona, B To BpeMsi Kak B BapUaHTEe ¢ IPUMEHEHUEM TOJIBKO (yHTH-
LUHOM 3alUThI THUJIHM [TOJJOOHOTO TUIIa HE OOHApYKeHO (Tadmuia 4).

Kpome Toro, Ha QoHe OTHOKpaTHOW M TpexkparHoi oOpaborku Kpucra-
JIOHOM BBISIBJICHBI KJIYOHU C TIpU3HaKaMH (UTOPTOPO3HOH THUIM B YHCTOM
BUJIE, PACIIPOCTPAHEHHOCTh KoTopoi coctaBuna 0,5 n 0,4% cooTBeTCTBEH-
HO. B nesom, mpu HeKopHEBOI MOIKOPMKE pacTeHni kapToderst ynoopeHneM
MTOPaYKEHHOCTH KITyOHEH THIIIsIMU ObliTa MaKCHMaITbHOH 1 Konebanack ot 0,5
(onHOKparHas 00padoTka) 110 1,1 % (TpexkparHas 06padoTka). BosamoxHO, 310
00yCJIOBICHO TeM, 4YTO B ynoOpeHnH KpHcTamoH Makpo- 1 MUKPO3JIEMEHTHI
HaXOJATCSI B JITKOYCBOSIEMOM XeNaTHOil (hopMme, MO3TOMY 3a CHET HEKOpHe-
BBbIX 00pabOTOK PacTeHHs! JOMOJHHUTEIBHO OOOTalllafoTCsl a30TOM, KOTOPBIN
CHIKAeT YCTOMYMBOCTh KITyOHEH K BO30ynuTessiM Oose3Hel, 0COOEHHO Mpr
MHOTOKPaTHOM OIPBICKMBAHWY KYJIBTYPBI B IIEPHOJI €e Bererauu. B To xe
BpeMsl B BapuaHTe 0e3 MPUMEHEHUSI CPE/ICTB 3aIUThI TOPAKEHHOCTH KITyOHeH
THWISIMA He nipeBbiiana 0,2 %, a B BapuaHTe ¢ HCIOJIb30BaHUEM JUTst 00pabo-
TOK TOJBKO (PyHTHIIN/10B OONBHBIX KITyOHEH HE BBISBICHO.
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Tab6auna 4 — Biusinue koMnJiekcHoro ynoopenusi Kpucranon B pyHrunuanoi
3aIMTe KYJbTYPbl Ha IOPA’KEHHOCTH M MOTEPH KJIyOHeill kapTodens oT ruuieii
(PYII «MHCTUTYT 3a1IUTHI pacTenuii», copt Ckapo, ydopka ypoxkas, 2017 r.)

IMopa:xkeHHOCTb KIyOHel I
Hopma runIsvu, % oTepu
BapuaHT onbiTa pacxona, | ¢uro- | purodTopos- | Beero ygz;“g_ "
a/ra, /53 | ¢ro- | Ho-Gaktepu- | ruu- neii, %
po3Hasi ajibHasi Jeii
1. Be3 06paboTku - 0 0,2 0,2 0,1
2. Nupunnro, KC — NUupunu- 1,6 — 1,6 0 0 0 0
T0, KC — upnan, 50% c.x. — 0,4
3. Mudunuro, KC + Kpucranon
— Undunuro, KC — Illupnan, 1,6 +50 — 0,5 0 0,5 0,2
0 1,6 - 0,4
50% c.x.
4. Nudunuro, KC + Kpucramon | 1,6 +50 —
— Wudunuro, KC + Kpucranon | 1,6 +50 — 0 0,6 0,6 0,4
— Hlupnan, 50 % c.x. 0,4
5. Mudunuro, KC + Kpucranon
i 1,6 +50 —
— Nudunuro, KC +0KpI/ICTa- 1,6 + 50 — 0.4 0.7 11 0.5
noH — Iupnan, 50% c.x. +
0,4 +50
Kpucranon

B pesynsrate anHanmza moTtepp ypokas KIyOHEH OT THHWJIEH oTmeue-
Ha TaKKe TEHJACHIHMS K YBEJIMUYCHUIO TAHHOTO TTOKA3aTelsl PH BHECEHUN
KOMIIJIEKCHOTO ynoOpeHust KpucTalion ¥ BapbUpPYIOLIETo B 3aBUCUMOCTH OT
kparHocTH pumenenus ot 0,2 no 0,5 %. B Bapuante 6e3 00padoTkn adbco-
JIFOTHBIN OTXOJ 10 Macce O0NbHBIX KiyOHel coctaBmi 0,1 % (Tadmuia 4).

3akJirouenne. TakuM 00pa3oM, IPUMEHEHHE KOMIUIEKCHOTO YI0OpEeHUs
Kpucranon (mapka OcoOblif) crocoO0M HEKOPHEBBIX IOAKOPMOK CO-
BMecTHO ¢ pyrrunuaHoi 3ammroi (Muapuanro, KC — Uudpunnro, KC —
Tupian, 50 % c.k.) He BAMUSET HA JMHAMUKY pa3BUTHs O0JIe3HEH KapToders
B NEPUOJI BEreTallMy KyJIbTYphl. B Xome mccienoBaHnii yCTaHOBJIEHO, YTO
Ha (oHE yI0OpeHUs] OPAKEHHOCTh KIYOHEH THUJISIMUA BO BpeMsi YOOpKH
yBemmumiack Ha 0,5-1,1 % 1o cpaBHEHHUIO ¢ (pyHTMIIUIHON 3alIUTON M Ha
0,3-0,9% mno oTHOWIEHUIO K BapuaHTy 06e3 oOpaborku. [Ipu ucnons3zosa-
nun Kpucranona B cucreMe (QyHTHIUAHBIX 00pabOTOK, TakkKe OTMEueHa
HAaIpaBJICHHOCTh Ha yBEJIMYEHHUE MOTEPh YpOXKas OT THHUJIEH, KOTOPbIE CO-
crasmm 0,2-0,5% B 3aBUCHMOCTH OT KpPaTHOCTH BHECEHHUS YIOOpEHHSI.
[ToBbicunachk 70Jist aOCOMOTHOTO OTXO0/Ia B BUJIE OOJIBHBIX KITyOHEH Ha (oHe
MHOTOKPATHOTO (JIBYX- M TPEXKpaTHOE) MpuMeHeHust Kpucranona.
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V.1. Khalaeva
RUE «lInstitute of plant protection», ac. Priluki, Minsk region

INFLUENCE OF OUTSIDE ROOT MICRO
FERTILIZER CRYSTALON APPLICATIONIN THE
SYSTEM OF POTATO PROTECTION AGAINST THE
DISEASES

Annotation. The results on complex water-soluble mineral fertilizer Crystalon
(label Special) with the method of outside root micro fertilizer application in pota-
to plantings are presented. It is determined that the fertilizer applied one, two and
three times in the system of fungicidal protection  (Infinito, SC — Infinito, SC —
Shirlan, 50 % s.c.) does not influence the dynamics of late blight development during
potato vegetation, providing with the equal chemical preparations biological efficien-
cy increasing in 10 days after their last application 97,0 and 46,0 % , accordingly. It is
pointed out that the fertilizer Crystalon increases tubers root infection for0,5-1,1 %in
comparison with the fungicidal protectionand for 0,3-0,9 % in relation to the variant
without treatment.

Key words: fungicide, potato, late blight, alternaria blight, micro fertilizer, Crys-
talon, biological efficiency, disease severity.
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KVIBTYPAJIBHO-MOP®OJOI'MYECKHUE
OCOBEHHOCTHU PA3BUTUSA I'PUBOB POJA
ALTERNARIA — BO3BYJIUTEJIEN AJIGTEPHAPUO3A
HOACOJHEYHUKA MACJIMYHOI'O

Peyensenm: kano. ouon. nayx Ilneckayeeuy P.U.

Pestome. B crarbe mpeincTaBieHbl JAHHBIC 110 BHIOBOMY COCTaBy BO30YiH-
Teseil anprepHapro3a IOJCONHEYHHKA MACIH4YHOTO: A. alternata, A. tenuissima,
A. infectotia. Onpeneneno, 4to Tpud A. alternata TposIBISET YMEPCHHOIIATOTCH-
HbIC M CJ1a00NaTOrCHHBIC CBOMCTBA, Ipub A. tenuissima — cabonaToreHHbIl, rpud
A. infectoria — HenatoreHHbI. BbIsBICHBI OnTUMAaIIbHBIC TeMmIeparypsl (0T 18,0 1o
22,0 °C) 1 BETeTaTHBHOTO pOCTa MULISIUS TpUOOB pona Alternaria.

KiitoueBble €J10Ba. TOJCONHEYHHK MACIMYHbIN, ajbTepHApHO3, BO30YIHUTENH,
BPEIOHOCHOCTB, BCTPEYaeMOCTb.

Beenenne. Bo3Oynurenem anbrepHapro3a MOACOITHEYHUKA MACIUIHOTO
SIBIISIIOTCSL TPUOBI pona Alternaria, oTHOCsIMECs K HapcTBy Fungi, otnemy
Ascomycota, mopotneny Pezizomycotina, knaccy Dothideomycetes, monknaccy
Pleosporomycetidae, opsinky Pleosporales, cemeiictBy Pleosporaceae [14].

AJBTepHAPUO30M ITOPAYKAIOTCSl KOPHU, JINCTHS, CTEOIN, KOP3UHKH TO/ICO-
JIHEYHUKA Ha BCEX CTaJUsIX pa3BUTHUS KyJIbTypsl S, 8]. IlepBbie cuMnTOMBI
OOHAPY’KMBAIOTCS HA JINCTBSX B BUZE IATEH PA3IMIHOTO pa3Mepa U GOpMBbl,
HMMEIOIINX KOPUYHEBYIO WM TEMHO-KOPUYHEBYIO OKpacky [1, 5]. Onu Mmoryt
YBEIIMYHMBATHCS, TIPH 3TOM paspyllasi OOJbIINE YIaCTKH JICTheB. [lopake-
HUsI, BEI3BaHHbIE IprOamu pona Alternaria, He OTpaHUYUBAIOTCS YEPEIIKOM
JMCTa, OHU MOTYT OOHAPYKUBATHCSI OECIIOPSIIOYHO pa30POCAHHBIMU IO CTe-
6:r0. Ha ThIIbHON cTOpOHE KOP3WHKH — HEOOJIBIINE IITPUXOBAThIE OyphIe,
ObICTPO pa3pacTaroNIMecs: TEMHEIONIHE MATHA C XOPOIIO 3aMETHBIM CIIOpO-
HomeHueM Tpubos [11].

BpenonocHocTh 00J€3HM 3aKimiodaeTcs B MPEXKICBPEMEHHOM OTMH-
paHUH MOpPAKEHHBIX YaCTeW pacTeHWil (M3J0M M yChIXxaHue cTeOis) [8].
[Torepu ypoxxast MacJoCeMsiH MOACOTHEYHNKA MACIMIHOTO MOTYT COCTaB-
nath 20,0-60,0 % [6, 11]. YcTaHOBIEHO BIHSHUE MEIKOCIIOPOBBIX IPHOOB
Alternaria spp. Ha yMEHbIIICHUE KOJINYECTBA CEMSH B KOP3UHKE M UX MACChI
Ha 16-65 % u 15-79 % coorBercTBeHHO [13].

3apaxeHHEe PaCTEHUH MOCOTHEYHHKA MACIMIHOTO aJIbTEPHAPHO30M OCY-
LIECTBIISCTCS. KOHUAMSMHY ITPU BBICOKOIH OTHOCHTEIHHON BIIQXKHOCTH BO3/lyXa
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(6omee 70,0 %) u Temmepatype ot 5,0 1o 35,0 °C (onTUManbHas TeMIepa-
Typa 25,0-30,0 °C) [6]. OcobeHHO aKTHBHO MPOUCXOANUT PACIPOCTPAHCHHE
KOHUAMW M 3apakeHHe B AOKIIUBYIO Toroxy. Ilepmon, HeoOXOAMMBIHA ISt
MIPOHUKHOBEHU Iprbda B pacTeHue, cocTaBiseT 12 gacoB. IHKyOarmmoHHBIH
MepuoA JUIUTCs oT 2 1o 12 anueit. JIns mpopacTaHusi KOHUAWNA HEOOXOarMMa
KareJIpbHOXKHIKAsI Bilara B Teuenue 1-2 gacos [6, 11].

WcTounnkamu IepBUIHON WH(GEKIINHN SBISIOTCS MOPaKEHHBIC JIHCThSI 1
moceBHO# marepuain [1, 9]. 3uMyer Tpud B BHIE MUIETHS W KOHUIWA Ha
3apa)KCHHBIX PACTUTEIbHBIX OCTATKaX MOJACOIHEYHUKa [6, 11].

B ycnoBusix Pecnyonmuku benapyck BumoBoi cocTaB TpuOOB poma
Alternaria B moceBax MoJICOTHEYHNKA MACITMYHOTO 0 HACTOSIIIIETO BpEMEHHU
He OBIT H3y4eH.

B cB3M ¢ mmpoKo# pacmpOCTPaHEHHOCTHIO M BPEIOHOCHOCTBIO allb-
TepHApHO3a B TIOCEBAX IOACONHEYHUKA MACIHYHOTO, HAM TIPEICTAaBIIIOCH
1enecoo0pa3HBIM IIPOBEICHIE HCCIICAOBAHHHN IT0 YTOYHECHHIO BUIOBOTO COCTaBa
BO3OY/IUTEIICH aIETEPHAPHO3a U U3YUCHUIO NX OHOJIOTHUECKUX OCOOCHHOCTEH.

Ienpb uccneaoBaHmii — YTOYHUTH BUIOBOW COCTAB M KYJIBTYpPaIbHO-MOP-
(donoruueckne 0COOCHHOCTH T'PUOOB poxa Alfernaria Ha TOACONHEYHUKE
MaCITTIHOM.

MecTo ¥ MeTOOMKA NpoBeieHUs: uccaegoBanmii. ccienosanus npo-
Boauiuch B Teuenue 2012-2016 rr. B PYII «MHCTUTYT 3a1IMTHI pacTeHU».
Martepuasaom Jist UCCIIEAOBAHUHN CIYXKWIN MOPaKEHHbIE CEMEHa, MPOPOCT-
KH, JIACThSI, CTCONN, KOP3UHKH MMOJCOTHCUHUKA MACTIUIHOTO. JIJ1s1 M3ydeHust
MHUKO(DIIOPBI paCTEHHUH OACOTHEYHUKA TPOBOANIIH AHAIIN3 TKAHEH TIOPaKEeH-
HBIX OPTaHOB PACTCHU PEKOMEHAYEMBIMH METOAAMHA (MUKPOCKOITUPOBAHNIE
CMBIBOB (COCKOOOB) MTOpa’KeHHBIX YacTel pacTeHwmid) [12].

[ToBepXHOCTHYIO CTEPIIIN3AIMIO BRIPE3aHHBIX U3 OPTaHOB PACTCHUS 110~
paxkeHHbIX o4aroB (msiteH) nposoauiu B 70,0 % sTunoBoM cniupte. Bpemst
skcnio3unuu 1 munyta. Crepuibhbie GpparmenTs (2,0-5,0 Mm) uccienyemo-
ro o0BeKTa pacKIaIbIBAIM PABHOMEPHO HA UCKYCCTBCHHYIO NMUTATEIBHYIO
cpeny — kaproderpHO-MopKoBHEIA arap (KMA) [10].

[Ipu ommcanny KyIbTypaTbHO-MOP(OIOTHUYECKIX MMPU3HAKOB H30JISTOB
YUUTBIBAIIE (POPMY, pa3Mep, IBET KOJIOHHU, OCOOCHHOCTH Kpasi, CTPYKTYPY
Munenus u ap. [4].

Bnusane TeMnepaTypbl Ha pOCT U pa3BuTHE TpHOOB Alternaria spp. u3-
y9aJH, KyJsTUBUPYS U30IATH Ipu Temmepatype 13,0, 18,0, 22,0 u 27,0 °C.
JlarHbIe TEeMIIepaTypbl OJIH3KH K CPETHECYTOYHBIM TeMIIEpaTypaM BO3AyXa
B MICPUOJ] BETECTAIUH MTOJICOTHEYHUKA MACIIMIHOTO (Mali-CEHTSAOPH ).

VHTCHCUBHOCTD TIOPAXXCHUSI MPOPOCTKOB TIOACONHCYHHKA BO30YIH-
TEISIMHA  aJIbTEPHAPUO3a XAPAKTCPU30BAIM C MOMOIIBIO Pa3pabOTaHHOM
A . Tlapdenrok metoauxu [7].
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Pasrpanndenue BUIOB Alternaria Spp. TPOBOAWIOCH HAa OCHOBAHUHU
W3YUYCHUS KYJIBTYPaJbHBIX U MOP(HOJIOTHUSCKUX OCOOCHHOCTEH TpuOOB,
onucaHHbIX B paborax ®.b. 'annubana [2, 3, 4].

PesyabTarel necenoBanmii. B xone npoBeeHs MapIIpyTHBIX 00CIIen0-
BaHMI{ TTOCEBOB MOCOTHEYHUKA MACIIMYHOTO HAMU OTOMPATCh OPaKEHHBIC
AIBTEPHAPHO30M BET€TaTHBHBIC OpPraHbl. 13 mopa)XeHHBIX 00pa3IoB B YHCTYIO
KynbTypy ObUT BeIZEneH 91 msomst Alternaria spp. IlpensaputensHo ObLIO
neHTH(OUIUPOBAHO TPH BUAA: A. alternata, A. tenuissima (cexuns Alternaria)
u A. infectoria (cexums Infectoriae), OTHOCSIIUXCS K TPYIIIIE MEIKOCIOPOBBIX
BuI0B (Tabmumna 1). YeTaHOBJICHO, UTO 10 KYJIBTYPAIGHBIM IPU3HAKAM BHIIBI U3
JIAHHBIX CEKI[MH OTIIMYAIOTCSI 110 LBETY, (hopMe U AnaMeTpy KOJOHHIA.

Tab6auna 1 — XapakTepucTuKa KyJIbTYpPaJabHO-MOP(0JI0ruiecKuX NpU3HAKoB

rpudoB Alternaria spp. (1adopatopusie onbiTbl, PYII « MHCTHTYT 3a1IMTHI
pacrenuii, Munckuii paiion, 2012-2016 rr.)

Buja rpuda
MapameTpsi cexuus Alternaria cexnus Infectoriae
A. alternata A. tenuissima A. infectoria
I[Bet xonoHun OTBKOBO-CEPLIH, OTBKOBO-CEPEIH, CBETIIO-CEPBIit
TEMHO-CEpbIi TEMHO-CEpbIi
KpyIIasi, ¢ PU30HI-
dopma KOIOHHH HEIM KpaeM C PU30UIHBIM KpaeMm Kpyriast
Kpait kononnn BOJIHUCTBIN TIIaIKUH, BOTHUCTBIN TIaIKui
CrpyKTypa KOJOHUU KpYIHO3EpHUCTas MEJIKO3EpHUCTAs MEJIKO3SCpHUCTAA,
CKymHast
]7Z[I/IaMeTp KOJIOHMH (Ha 90%90 86x83 79x76
-€ CyTKH), MM
Taburyc criopyrsinun BETBHUTCS HE BETBUTCS BETBUTCS
Yucio KOHUIHHN B 3-5(6) 5-7(13) 3-5(5)
LIETOYKe
stidlieBUIHAsL, 00patT- | oOparHO OynaBo- | siiiieBuaHAs, 0Opar-
dopma KoHUAMI HO Oy/laBOBHAHAS, | BHJHAS, WWIHHAPU- | HO OynaBOBHHAS,
LHUITHHAPHYECKas, yeckas HWIHHIPHYECKas
MPOJI0JIb- | HOIEPEeY- | MPOJOJIb- | HOMEPey- | MPOAOIIb- | TOIepey-
KonuuecTso nepero- HBIX HBIX HBIX HBIX HBIX HBIX
010K
p 2-3(4) 3-4 3-5(7) 2-3 1-2 3-4
JUIMHA | IIMpWHA | JUIMHA | IIMPHHA | JUIMHA | LIMpUHA
Pa3mep koHuanit, MKM 772 262 189
(30.8) 9,6 (11,4) (28.0) 9,7 (11,6) (24.2) 7,5(9,3)
Pasviep korwmerocia, | AMHA | IMpHHA | JUIMHA | WHMPHMHA | JUIMHA | IIMPUHA
MM 32(45) | 3,137 | 2837 | 27(3.4) | 253.4) | 23(2.7)
PasMep BTOPHUHOTO JUIMHA | IIMpWHA | JUIMHA | IOMpPMHA | JUIMHA | LIMpHUHA
KOHHUJIUEHOCI[A, MKM 0 0 0 0 46(13) | 23 (2,6)
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AHanu3upysl TOJTy4YeHHBIC NaHHbBIC, M30NIATHI Alternaria spp. yaalioch
pasrpaHUYUTh 10 TAOUTYCYy CHOPYISINH, YHCITy KOHHAWH B LEMOYKe, pas-
MepaM KOHHAWI, HaJM4YMIO BTOPHMYHOI'O KOHHIMEHOCIA Ha JBE CEKLHH:
Alternaria n Infectoriae. bonee ueTkue paziudus TPUOOB BBISBICHBI IO
Mop¢onoruyeckuM KputepusMm. Tak, Ui n30mAToB A. fenuissima Xapax-
TEPHOH 0COOCHHOCTBIO SABIISETCS TO, YTO KOHUIMU COOPAHbI B LIEIOYKH T10
5-7 mtyk 0 13, mpu 3TOM IeOYKN KOHUIUI He BETBATCS. Y A. alternata
u A. infectoria 1eNIOYKN KOHMJMU Pa3BETBICHHBIE M COCTOSAT OT 3-5 10 7

MTYK (PHCYHOK).

A. infectoria
Pucynok 1. — Konnguu rpu6oB Alternaria spp. Ha kapToeabHO-
MOPKOBHOM arape (OpuruHajibHble ¢pororpaduu aBropa)

A. tenuissima

A. alternata

OTn4nTENHHOM 0COOEHHOCTBIO JUIsl BUaa A. infectoria, KoTopast mo3Bo-
JISIeT pasrpaHUyuUTh €ro OT BWJIOB ceKuuu Alternaria, sBIS€TCS HalM4uue
BTOPUYHOTO KOHUJIMEHOCHA (pa3Mepbl KOTOPOTO COCTABIAIOT 4,6%2,3 MKM).
K Tomy ke y JaHHOTO BH/Ia OTMEUEHbI Pa3iIMyMsl B pazMepe KOHUJIUH, KOTO-
peie Ha 7,3-8,3%2,1-2,2 MKM MEHbIIIC, UM y BHIIOB CeKUUU Alternaria.

B o0meii crpykrype BHIOB C 4YacToTod BcTpedaemoctd 60,0 % no-
MUHUpYeT Ipub A. alternata, KOTOpbIA OBLT BBIZAEIEH M3 CEMSH, KOpHEH,
JIMCTBhEB, CTEONEH M KOP3WHOK NojconHeyHuka (tabmuma 2). Taxke Ha
JICTBSIX TIOJICOJIHEYHHKA MACJIMYHOTO ITOBCEMECTHO BCTpEYaercst rpud
A. tenuissima — 17,3 %. I'pub A. infectoria ObUT U30TUPOBAH TOJBKO U3 Ce-
MSTH 1 KOPHEH M0/ICOTHEYHUKA MaCIMYHOTO.

Tabauua 2 — BuioBoii cocTaB M 4acTOTa BCTPe4aeMOCTH IpudoB pona Alternaria B

ToceBax MoJACOTHEYHHKA MACAMYHOrO (J1adopaTopHbie onbIThl, PYII « MHCTHTYT
3alIUTHI pacTeHui», MuHcknii paiion, 2012-2016 rr.)

Yacrora BeTpeyaemoctu, %o
Buja rpuda
ceMeHa KOpPHH JIHCTBS cTedn KOP3UHKH
A. alternata 30,0 40,0 67,4 85,7 75,0
A. tenuissima 50,0 40,0 32,6 14,3 25,0
A. infectoria 20,0 20,0 0 0 0
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BrisBneno, uto 4. alternata mposBIsIeT yMEpEHHONIATOTCHHBIC M CJIa00-
MIaTOTeHHBIE CBOICTBA, BBI3bIBas MOOypeHne KOpHs npopocTka Ha 50,0 %,
b0 OTMHpaHHe KOHYHMKa KOpHs. V30msaTel Tpuba A. fenuissima — cmabo-
MaTOTCHHBIE, BBI3BIBAIOT OTMHPAHNWE KOHYMKA KOPHS IIPOPOCTKA, T'PHOBI
A. infectotia — HeTIaTOTEHHBIE, BUIUMBIX IPU3HAKOB ITOPAYKEHUS] KOPHS TIPO-
POCTKA HE OTMEUEHO.

IIpn aHanm3e CUMNTOMATHKM albTEPHAPHO3a OTMEUCHO pa3lIuuue IMpU
MTOpa’kKEHUH JINCTHEB TIO/ICOTHEYHNKA BUIaMHU A. alternata n A. tenuissima,
YTO MPOSABIATIOCH B 00pa30BaHUU XJIOPO3a BOKPYT MECTa MOPAKEHUSI.

B benapycu anprepHapuo3 B IOCEBaxX IOJCOMHEYHHUKA MACIMIHOTO
pacnpoCTpaHEeH MOBCEMECTHO, HO €ro IPOSBICHHE HA PACTCHUSX B 3HAUYM-
TEJIbHOMU CTENEHU 3aBUCUT OT FMAPOTEPMHUUECKUX YCIOBUM U YCTOMYMBOCTH
BO3/IENIBIBAEMBIX THOPUIIOB M cOpPTa. B pe3ynbrare MpoBeaeHHBIX HCCIEA0BA-
HUH OTIpeIeNeHo, YTO MPH KyTETHBHPOBAHUH H30JISTOB Ipub0B A. alternata,
A. tenuissima n A. infectoria B pa3nMYHBIX TEMIEPATypHBIX pPeXUMax. BrI-
SBJICHO, YTO y M30JATOB A. alternata n A. tenuissima ONTUMAIbHBIMHU JUIS
pocra rpuba sBistrorcs Temmepatypsl 18,0-22,0 °C (na 9-12-e cytku rpud
MTOJTHOCTHRIO 3acenseT yamky [lerpn), s A. infectoria — 18,0 °C.

BeiBoabl. BumoBoii coctaB rpuboB poma Alfernaria B arporeHo3ax
MOACOTHEYHNKA MACIMYHOTO MPEICTABIEH MEIKOCIIOPOBBIMH BHIAMU:
A. alternata, A. tenuissima, A. infectotia. B obmie#l cTpykType BUAOB C Ha-
croroit Berpeuaemoctu 60,0 % nomunupyer rpub A. alternata.

OTMeUeHO, YTO Pa3BUTHE MEIKOCIIOPOBBIX BUIOB IPUOOB — BO3OYAHUTENCH
aJIBTEpHAPH03a MOJICOTHEYHUKA MACINYHOTO TPOUCXOUT B IIHPOKOM JTHara-
30HE TEMIIEpaTyp, YTO CBUJIETENBCTBYET 00 MX 3KOJIOTHIECKON MITACTUIHOCTH.
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CULTURAL AND MOFOLOGICAL BIOLOGICAL
PECULIARITIES OF THE GENUS ALTERNARIA
FUNGUS (SUNFLOWER ALTERNARIA CAUSATIVE
AGENTS) DEVELOPMENT

Annotation. The article presents data on the sunflower alternaria
causative agents species composition: A. alternata, A. tenuissima, A.
infectotia. 1t was determined that 4. alternata fungus showed moderately
pathogenic and weakly pathogenic properties, 4. tenuissima fungus was
weakly pathogenic, A. infectoria fungus was nonpathogenic. Optimum
temperatures (from 18.0 to 22.0 °C) for the genus Alternaria fungi mycelium
vegetative growth were identified.

Key words: sunflower, alternaria, pathogens, harmfulness,
occurrence.
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VIIK 631.544:632.937:632.35

E.K. IO3e¢posuu, /I.B. Boiimka
PVII « Uucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

KOHTPOJIb BAKTEPUAJIbHOI WHO®EKIIUNA
TEIVIMYHBIX KVJIBTYP 3KOJOI'MYECKHA
BE3OITACHBIMU ITPEITAPATAMMU

Peyenszenm: kano. 6uon. nayx Komapouna B.C.

AHHOTauMs. B craTbe NPUBEACHBI PE3YJbTAThl HCCICAOBAHUN IO HM3YYCHHUIO
a¢ppexTuBHOCTH mpenapaToB bakroreH, k.c. Ha ocHoBe Oakrepuit Bacillus subtilis
mramm 494 /KMBY 30043/, turp 10° wierox/mn u ®@uronasun, BPK, conepika-
mero  (GpuUToOAaKTEPHOMHIIMH — KOMIUIEKC CTPEHTOTPHLMHOBBIX aHTHOMOTHKOB,
BA - 120000 UA/ml, 32 g/l B orpaHrYeHUY pa3BUTHUS OAKTEPUATBEHOTO paKa ToMaTa
(Clavibacter michiganensis subsp. michiganensis) u yraoBaTo! MATHACTOCTH OTypIia
(Pseudomonas syringae pv. lachrymans), ipu BEIpaIliiBaHUH KYJIBTYDP B Pa3ITHYHBIX
CHCTEeMax pOTALMU CIOCOOOM ManooOBEMHON T'MIPONOHMKM Ha MHHEpPaIoBaT-
HBIX cyOcrparax. [IpuMeHEHHE SKOJIOTHYECKH OE30IaCHBIX MPernaparoB M03BOJISCT
CYILLECTBCHHO CHU3UTH BPEAOHOCHOCTH OAKTEPUO30B, HCKIIFOYUTh MPHUMEHEHHE IIe-
CTUIMAOB XMMHYECKOTO CHHTE3a U cOXpaHuTh 18,9-60,9 % yposkast.

KiroueBbie ciioBa: Tomar, oryper, 6akrepuossl, bakroreH, k.c., ®UTOIaBHH,
BPK, a3¢pekTuBHOCTD.

Beenenue. B pesynbrare COBEpLICHCTBOBAHUS TEXHOJOTHWH BbIpa-
IMBAaHMUS TOMaTa M OTypHa B TEIUIMYHOM arpoOMOLCHO3e CO3/1a0TCs
HCKJIIOYUTEIBHO OJIATOIPUSATHBIC YCIOBUS ISl PA3BUTHS, KaK PACTCHUH, TaK
1 (pUTONATOr€HHBIX MUKPOOPTaHU3MOB. Pa3BUTHIO TaTOT€HOB, pacipocTpa-
HSIOIIUXCS Yepe3 CeMeHa, IMOJIMBHYIO BOJLy M a3pOT€HHO, CIIOCOOCTBYET MX
9KOJIOTHYECKasl KOHIIEHTpAlUsI Ha OTPaHWYEHHOM BHIOBOM HabOpe OBOII-
HBIX KYJIBTYp, BO3ZEJIBIBAEMBIX B 3aIIMIIEHHOM TPYHTE, OTCYTCTBHE
KyJIbTYp0o00poTa, cinadas KOHKYpeHILUsI CO CTOPOHBI CapOTPO(HBIX MH-
KPOOPTraHU3MOB B MHHEPAJIOBATHBIX cyOcTparax. OcoOyio BpPeTOHOCHOCTh
B TEIUTMYHOM arpoOHOIIEHO3€ MPEACTABISIOT OOJNE3HH, BBI3BAHHBIC (UTO-
MaTOTeHHBIMH OakTepusiMu. bakrepmanbHOe yBsiiaHWE TOMara SBISICTCS
IIMPOKO PACHPOCTPAHEHHBIM 10 BCEMY MHpPY M OIACHEHIINM 3a00JIeBaHH-
em. [Totepu ypoxkast TEIIIMYHOrO ToMara MOryT coctasisaTs 30-50% [1, 2].
Bornesns Be3bIBatOT Oaktepun pona Clavibacter Davis et al., BKITIOYaIOIIETo
enuHcTBeHHBI BUA — Clavibacter michiganensis corrig. Smith, koto-
pBI€ MIPEACTABISIOT COOOH TPYIITy I'PaMIIOIOKHUTEIBHBIX aKTHHOMHUIIETOB
cemeiictBa Microbacteriaceae Park et al. Tak kak OakTepHaIbHBIA paK sB-
astieTcst 3a00J1eBaHIEM THITHYHO COCYANCTOTO XapakTepa, Ipru3HaKy 00JIe3HN
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BBIPA)KAIOTCS MIPEUMYIICCTBEHHO B BHJC YBAJAHHS PACTCHHUH, CBA3aHHBIM
¢ ToTepe Typropa, ¥ pexe — B BUAC MATHUCTOCTH IUIOAOB, HEKPOTH3AINN
TKaHe# cTe6is. B pesynbrare ocnabineHus u BB 0B PACTCHUI COKpaIaeT-
€51 BBIXOJl TOBAPHOW MPOIYKIIMH, 32 CUET Pa3BUTH HA OPAKCHHBIX TUTOJAaX
0eJ0BaTOM «CeTKM» CHMKACTCS MX Ka4eCTBO, YTO MPUBOIHUT K 3HAUUTEIb-
HBIM 9KOHOMHUYECKUM ToTepsim [1, 3 ,4].

[Ipn BBIpammMBaHMK OTypIla B 3aIIMIICHHOM TPYHTE BBICOKOH Bpe-
JTOHOCHOCTBIO XapaKTepHU3yeTCsl YIJoBaTas MATHUCTOCTh, BBI3bIBaeMas
Oakrepueit Pseudomonas syringae pv. lachrymans (Smith and Bryan)
Yong et al. — BuIoM (hUTONATOTEHHBIX IPAMOTPHUIATEIBHBIX HAIOYKOBHU/I-
HBIX Oakrepuil pona Pseudomonas Migula. BpenonocHocts GakTeprosa
oTypIa CBsI3aHa C TeM, YTO BO3OYIUTENb TOPAKAET BCE HA/I3EMHBIC OPTaHbI
PACTeHHSI — CEMSI0NH, JTUCThS, IIBETHI U TUIOBI — Ha Pa3HBIX CTAANAX pa3-
BHUTHA pacTeHUs. BcreacTBue mopakeHHs HaA3EMHBIX 4acTe pacTeHUs
CHIKAIOTCSI HHTEHCUBHOCTHh 00pa30BaHUS M TOBAPHBIC KaueCTBA IUIOMIOB,
9T0 BemeT K morepsim g0 60 % ypoxas [5, 6]. CumnTomsr 601e3HN Ha ce-
MSIOJISAX TMPOSBISAIOTCS B BUAE MEJIKHUX CBETIO-KOPHYHEBBIX MOKHYIIIHX
MATeH, OOJbIIas 9acTh KOTOPHIX BIIOCIEICTBUHU JKEITEET W MOKPHIBACTCS
HEKpO3aMH, Ha MOPAKEHHBIX YJacTKaX 4acTO BBIACISACTCS HKCCYIAT, BBI-
CBIXAIOIIMM B CyXyHO COJIHEUHYIO noroay. IIpu BbICOKOW MHTEHCUBHOCTHU
00JIe3HU CeMAI0IH 3aChIXal0T, M BCXOIBI TOTH0a0T. Ha MHCThAX B3POCITBIX
PACTEHHI CHMITTOMBI IPOSIBIISIIOTCS B BUJIE YIIIOBATHIX TEMHO-3€JICHBIX TN
CBETIIO-KOPHYHEBBIX ISATCH, B YCIOBUAX MOBBIMICHHON BIAKHOCTH IMATHA
MPHOOPETAIOT MACIISTHUCTHIN BU, U C HWKHEH CTOPOHBI JIMCTA BHICTYIIAET
CIM3UCTBIN dKccynaT. IIpn MOACHIXaHWM TKaHB JIHCTA BBIKPAIIUBACTCA, U
JUCTBSI CTAHOBATCS TPOIBIPSBICHHBIMU. [lopa’keHHBIE TUIONBI OTCTAIOT B
pOCTE, HCKPUBIISIOTCS, B YCIOBUSAX BBICOKOW BIAXXHOCTH Pa3MATYalOTCs U
3arHuBaioT. [Ipn mopaskeHuN M008B HH(EKIIMOHHOE HAadaI0 COXPaHIETCS
Ha TIOBEPXHOCTH CEMSH M BO BHYTPCHHHX CIIOSIX 00OJIOYKH, YTO B JaJb-
HEWIeM sIBIISIeTCS] ICTOYHUKOM HH(peKnn [5].

KouTpons pa3ButHs (HUTOMATOTCHHBIX OAKTEpHI 3aTPYAHEH TEM, YTO
JTaHHBIE MHUKPOOPTAHU3MBI CIIOCOOHBI CHHTE3HPOBATH OOJBIIOE KOJIH-
YECTBO DSK30IOJINCAXAPUAOB, KOTOpbIEe (OPMHUPYIOT 3AIIUTHYIO IUICHKY
U CIyXaT XPaHWIHUIIEM IUTATeIbHBIX BEHIECTB. PesynsraTtoM sBIsSETCS
YBEJIHUYEHUE YCTOHYMBOCTH OaKTEepHi K XHMUYECKHM Ipemaparam, mIe-
¢GuIMTY NUTATENHLHOro CyOCcTpara, a TakKe K MOBPEKAAIIMM GakTopam
OKpY)KafoIlel cpenbl — TeMIepaType, BBICBHIXaHHUIO, yIbTPapUOICTOBOMY
n3mydeHuto u ap. [7]. [IpuMeHeHne XUMUYIECKUX MECTUITHIOB MTPHU BBIpa-
IIMBAHUH TEIIMYHBIX KYJIBTYp 3aTPyIHEHO B CBSI3U C MHOTOCOOPOBOCTHIO
TOMaTa M OTypIia ¥ 0COOBIMH CAHUTAPHO-TUTHCHUYECKUMHU TPEOOBAHUIMHA
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K Npou3BOACTBY. I103TOMYy HCIONB30BaHME HKOJIOTHYECKH OE30MacHbBIX
[IpenaparoB Ui KOHTPOJIs OaKTepHaNIbHBIX MH(EKIMH TEeIUIMYHBIX KyJIb-
Typ SABISIETCA OAHUM W3 IyTel CHIDKCHMSA INECTULUAHOW HArpy3kd Ha
TEITHIHBIA arpoOHUOIEeHO03.

Henpro nccenoBanmii ObUTA OLIEHKA 3AITUTHOTO JEHCTBUS MHKPOOHOIIO-
rHYecKoro mpernapara bakToreH, K.c. W mpemnapara MUKpPOOHOIOTHYECKOTO
cunTe3a @uronasun, BPK npu BbIpalimBaHuy TEIUTMYHBIX KyJIBTYp Ha MHU-
HEpaJIOBaTHBIX CyOCTpaTax.

Marepuansl 1 MeTOAbI HccaeqoBaHuii. OnpeneneHne OHOI0rnIecKoi
3 HEKTUBHOCTH IpenapaToB IPOBOIMIN B YCIIOBUSX IIPON3BOICTBEHHBIX Te-
i OAO «O3epurknii-Arpo» CmoneBrdcKkoro paitona MuHCKoi obmactu
COMTacHO OOIIENPUHATON METONMKE Ha KylbType Tomara Paucca F, (mpox-
JIEHHBIH KyNbTypoo6opoT) u Maxutoc F, (JleTHe-0ceHHH KyJIbTypooOopoT),
orypua Curyps 7, B 3MMHe-JIETHEM M JIETHE-0CEHHEM KyIbTypooOopoTax Ha
€CTeCTBEHHOM MH(EKIIMOHHOM (pOHE MPH BBIPAIIMBAHUY PACTEHHUI B yCIIO-
BHAX MaJIOOOBEMHOI THIPOTIOHMKH Ha MHHEPAIOBAaTHBIX cyOcTpartax [8].
Cxema OIBITOB BKJIFOUAJIA CIEAYIONINE BAPHAHTHI: | — KOHTpOIb, 2 — bakTo-
I'eH, K.c., 3 — ®uronasun, BPK.

Ha xynbType TOMara npenaparbl IPUMEHSUIM COIVIACHO CIIEAYIOIINM CXe-
mam: bakroren, k.c.: 3amaunBanue ceMsiH B 50 %-Ho# paboueil »HuIKoCTH
(0,06 n/kr cemsin), monuB pacterui (100 vt 1,0%-Ho# p.k./pacTeHue),
OTIPBICKMBAHME TP TOSBICHUH MIEPBHIX MpU3HAKoB Oone3nn (1 %-Has p.k.,
300-2000 n/ra B 3aBHCHMOCTH OT CTaANU Pa3BUTH pacTeHmit); OuTonaBuH,
BPK: nomus pactenuii (150 mi 0,2 %-Holt p.xK./pacTeHne), ONpbICKUBAHHIE
TIPY TIOSIBJICHHUH TEPBBIX npu3HakoB Oonesnu (0,2 %-Has p.x., 300-2000 s/
ra B 3aBHCUMOCTH OT CTaJINM Pa3BUTHS PACTECHHN).

Ha xynmbrype orypiia TEXHOJOTHSI NPUMEHEHHUsS] NpernaparoB BKIIOYa-
nma: bakroreH, k.c.: 3amaumBaHHe ceMsH B 50 %-HO# paboueil KUAKOCTH
(1 n/xr cemsin); monus pactenui (100 mi 1,0 %-Hoit p.xx./pacTeHne), OnpsI-
CKMBAaHHUE IIpH MOSBICHWM NEpBBIX MNpu3HakoB Ooine3nn (1%-mas p.xk.,
300-2000 n/ra B 3aBUCUMOCTH OT CTa 1M Pa3BUTHs pacTeHni); duronasuH,
BPK: monmue pacrenuit (150 miu 0,2 %-HO# p.K./pacTeHUE), ONMPHICKUBAHKC
IPU NOSIBJICHUH TIEPBbIX Mpru3HaKoB 6omne3nu (1,0 %-Has p.k., 300-2000 n/ra
B 3aBUCHMOCTH OT CTa/IN{ Pa3BUTHSI PACTCHUH).

[Ipw o1ieHKe pacIpOCTPaHEHHOCTH 1 pa3BUTHs OONIE3HEH, pacdyeTe OHoIIo-
rudeckoi 3(h(HEeKTUBHOCTH, yUeTe ypOKalHHbBIX JTaHHBIX PYKOBOICTBOBAJIICH
OONICTIPUHSATHIMU METOIAMKAMU [§].

CraTuCcTUYECKUH aHaIN3 MOJyYEHHBIX PE3yJIbTaToOB IMPOBOIMIIM B MaKe-
Tax crariucrhuueckoro anainuza MS Excel (onHO(MaKTOpHBIH TUCTIEPCHOHHBIN
aHaJM3) C YIETOM TPYNIOBBIX PA3IndUil MEXILY CPEAHUMH 3HAUCHUSIMH Ha
OCHOBE HaMMeHbIIeH cymecTBenHoi pasHuts (HCP) [9].
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Pesysnbrarbl M ob6cyxaenue. [Ipu KylIbTHBUPOBAaHMM TOMara B IPOJ-
JICHHOM KYJIBTYpOOOOpOTE MepBbIe CUMIITOMBI 0aKTEPUAIILHOTO YBSIaHHS
ObuTH 3apUKCHPOBaHbI B TpeThell Jekaae Mas. Ha nepBuuHO 0OHapyKeH-
HBIX OOJIbHBIX PACTEHUsIX HAONIOIAIN OJHOCTOPOHHEE YBSJAHUE JINCTHEB
cpenHero sipyca, uepes 7-10 qHelt Ha HEKOTOPBIX JHCThAX OBUTH OTMEUCHBI
CBETJIbIC HEKPOTHYECKHE IsITHA. B nanpHeiilem (QuUKCHpOBAIN yCUIIeHHE
MPOSIBJICHUs] CUMITOMOB Topaxkenusi. [Ipu pacrnpocrpaHeHun HHOEKIMN
BBEPX M BHM3 110 CTEONIO MPOSIBISUIOCH BHAYAJIE YaCTUYHOE (BECh CPETHUI
spyc) u gepe3 2-3 Henenu oT 00HApYKEHUS IEPBBIX IPU3HAKOB MPOSBICHUS
OoJie3HH — TIOJIHOE YBsiIaHME pacTeHus U rudenb. DUTONnaToaorunvyeckuit
MOHHUTOPHHI' MOKa3aJ, YTO PACHPOCTPAHEHHOCTh OAKTEPUAILHOTO paka B
TEYeHHUE BEreTaIlliOHHOTo neproaa Hapacrana ¢ 1,6 mo 100 %, passurue 60-
ne3nu — ¢ 0,4 mo 100 % (pucynok 1).
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PucyHok 1 — BiiusiHue IpenapaToB HA MOPAKEHHOCTb pacTeHuil
Tomara Paucca F,0akrepuanbubiv pakom (OAO «O3epuuxuii-Arpo»,
CMmoseBuuckuii p-H, MuHCKast 00J1aCTh, MaJI000bEMHAasi TEXHOJIOTHSI,

NPOAJIEHHBII KYJbTypoooopoTt, 2017 r.).

B xonrponsHOM Bapmante rubens 100% pacrenuii 3adukcupoBaHa
29.09.2018 r., npuMeHeHHEe MpenapaToB MO3BOJIIUIO 3HAYUTEIbHO CHU3UTh
NIPOSIBIIEHUs OAKTepro3a 1 MPOUINTH BEreTaIMIO KyNbTypsl Ha 1,5 Mecsua
(cepennHa Bropoi nekapl HOsIOpst). K KOHITy TpouIeHHOTO KyIbTYpoobopoTa
B BapHaHTe ¢ IPUMEHEHNEeM penapara bakTore, k.c. pacnpocTpaHEHHOCTh
Oone3Hu OblTa HUKE B CPAaBHEHUM C KOHTPOJBHBIM BapuanToM Ha 70,3 %,
passurue — Ha 84,4 %, B Bapuante ¢ @uronasunom, BPK —na 82,2 1 92,2 %
COOTBETCTBEHHO, Ounosormueckas 3(QQeKTUBHOCTh mpenapara duroma-
BuH, BPK cocrasuia 89,0-100 %, bakroren, kx.c.— 78,1-100 %,
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B netHe-oCceHHMI NEepHOA BEreTalld TOMAaTa TaKkKe OTMEYEHO WHTCH-
CHBHOE pa3BHTHE OAaKTepHaIbHOrO paka. PacpoCTpaHeHHOCTh U pa3BUTHE
6ose3Hn OBUIM HECKOJIBKO HIDKE, 9eM B TPOUICHHOM KYJIBTypooOopoTe, 1
cocraBw 4,7-45,3 u 1,2-20,7 % cOOTBETCTBEHHO (PUCYHOK 2).
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Pucynox 2 — Biausinue npenaparoB Ha NOPasKeHHOCTH PacTeHMIt
Tomara Maxutoc F,6akrepuanbubiM pakom (OAO «O3zepuukuii-
Arpo», CmosieBuucKkHii p-H, MuHCKas1 00/1aCTh, MaJI000beMHAast
TEXHOJIOTUsl, JIETHe-0CEHHUI KyJIbTypoodopoT, 2017 r.).

K KoHIy JIeTHE-OCEHHEro KyJIbTypooOOpoTa B BapHaHTE ¢ MPUMCHCHU-
eM mpemnapara bakroren, K.c. pacCpoCTpaHEHHOCTh OONIe3HN OblIa HIKE B
CPaBHEHHUM C KOHTPOJBHBIM BapuaHToM Ha 35,9 %, passutue — Ha 17,6 %,
B BapuaHte ¢ Puronasurom, BPK — Ha 42,2 u 19,9 %, Ouonoruyeckas
3¢ GEKTHBHOCTb B 3aIIUTE TOMAaTa OT OaKTepHAILHOIO paka coctaBuia 85,0-
100% 1 96,1-100 % COOTBETCTBEHHO.

IIpu BBIpammMBaHUM OTypIia B 3MMHE-JIIETHEM KyJIBTYpooOopoTe Tmep-
BBIE CHMITOMEBI YIJIOBaTOW MSATHHUCTOCTH orypua (Pseudomonas syringae
pv. lachrymans) oTMedeHBI B Ha9ajie TPEThEH JeKaIbl Masi, 9YTO, BEPOATHO,
CBSI3aHO C BBICOKMMHU JHEBHBIMU Temieparypamu (22-27° C) u BBICOKOIt
BIXHOCTRIO BO3ayxa (80-90%) B Temuiie. 3abosieBaHHE MPOSIBISUIOCH
B BHUJIC HEOOJIBIIMX MOKHYIIUX TISITEH yIIIOBaTON (hOpMBI HA HUKHEH MO-
BEPXHOCTHU JHCThEB. Uepes 1-2 Hemenu MmsTHA MPHOOpPETAIN KOPHUYHEBYIO
OKpACKy C JKEeNTOH OKaHTOBKOH. COTNTacCHO MaHHBIM (PUTOMATOJIOTHYECKOTO
o0cieToBaHUs MOCAO0K, PACIPOCTPAHEHHOCTh YIJIOBATOHM MATHUCTOCTH B
KOHTPOJLHOM BapHaHTe Bapbuponana ot 9,4 no 60,9 %, pazsutue — ot 1,3
1o 15,8 % (pucyHoxk 3).
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PucyHok 3 — BiiusiHue IpenapaToB HA MOPAKEHHOCTb pacTeHuil
orypua Curypa F, yriioBaroii HATHUCTOCTEIO JHCcTheB (OAO
«O3epunknii-Arpo», CmoJieBUucKuii p-H, MUHCKast 00/1aCTh,

MaJ1000beMHasi TeXHOJIOTHs1, 3MMHe-JIeTHHII Ky1bTypoodopoT, 2017 r.)

IIpumenenue npenaparoB bakrtoren, k.c. 1 @uronasus, BPK no3somuio
cAepKaTh paclpOCTPAHEHHOCTb M Pa3BUTHE YINIOBATOM MATHUCTOCTH. B Ba-
puaHTe ¢ rpenaparoM bakToreH, K.c. 0TMEUEHO CHHKEHHUE Pa3BUTHsI OOJIE3HH
OTHOCHUTENBHO KOHTPOJIBHOTO BapraHTa 10 14,0 %, pacnpocTpaHeHHOCTH — 110
51,5%, B Bapuante ¢ npenaparoM duronasuH, BPK MakcumanbHOe cHuXe-
HHE pacnpoCTpaHeHHOCTH Oone3Hu coctaBuio 54,6 %, passutus — 14,5 %.
Buonornyeckas sppexruBrocts coctaBmia 83,3-100% B BapuaHTe ¢ npemna-
parom bakroren, k.c. u 91,8-100% — ¢ npenaparom ®uronasun, BPK.

B setHe-oceHHEM KyIbTYpO0OOpOTE PacnpoCTpaHEHHOCTh OOJIE3HU TaK-
e ObUIa Ha JIOBOJILHO BBICOKOM ypoBHe M coctasuia or 10,9 no 45,3 %
nipu pazsutuu ot 1,6 10 11,8 %. buonornueckast 53pPeKTUBHOCTD B CHIKE-
HUM Pa3BUTHsI YIIOBATON MATHUCTOCTH JIMCTHEB OTYpIia MPU MPUMEHEHUU
npenapara Guronasun, BPK cocrasuna 89,0-100 %, bakroren, x.c. — 92,6-
100 % (pucyHok 4).

AHanu3 ypoxkailHbIX JAHHBIX, IPOBEAECHHBIN MyTEM MOCIEI0BaTEIbHOMN
10-kpaTHO# BBHIOOPKH, CBUJICTEIBCTBYET O 3HAYUTEIILHOM COXPAHEHHUH TO-
BapHOIl MPOAYKLUU TOMATa U OTyplla MPH HCIOIb30BAHUU H3YYaeMBbIX
IIpenaparos.

JlanHble ydera ypoXkalHBIX JaHHBIX Ha KyJIbType TOMara 3a JIBe poTa-
LUHU MOKa3alu, 4To npu ucnonb3oBanun @duronasuna, BPK coxpaneno
1,4-1,6 xr/m? miosoB, uto cocramisier +37,8-48,5% B cpaBHEHHU C KOH-
TpoJeM, B BapHaHTe npenaparoM bakroren, k.c. coxpaneno 0,7-0,9-1,6 kr
IUTOJIOB/M?, YTO COCTABIISIET K KOHTPOJO + 18,9-27,3 % (tabmuna 1).
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PucyHnok 4 — Binsinue npenaparoB Ha NOPa’KeHHOCTh PaCTEHUI
orypua Curypa F, yrioBaroii naTHUCTOCTEIO ucTheB (OAO
«O3epunkuii-Arpo», CmoJjieBU4CKuii p-H, MuHCcKasi 00,1aCTh,
Ma1000beMHasi TEXHOJIOTHS, JIeTHe-0CeHHUM KyJbTypoodopor, 2017 r.)

Tabmuua 1 — Bainsinne npenapaToB Ha yPo/KaifHOCTh TOMAaTa MPHU Pa3JIHYHBIX
cucremax porauuu (OAO «O3epuukuii-Arpo», CmoJieBuuckuii p-u, MuHckast
00J1acTh, Ma1000BeMHAast TexHoJaorus, 2017 r.).

TIponsennprii JleTHe-oceHHUI
KYJbTypoodopot, Paucca F, KYJIbTypoodopot, Maxuroc F,
BapuaHT onbiTa Ypowxaiinocts
+ K KOHTPOJII0 + K KOHTPOJII0
Kr/m* Kr/m?
Kr/m? % Kr/m? Y%
KonTpoins 33 - - 3,7 - —
Bakroren, k.c. 42 +0,9 +27,3 4.4 +0,7 +18,9
DuTtonasun, BPK 4,9 +1,6 +48,5 5,1 +1,4 +37.8
HCP 0,21 - - 0,24 - -

IIpumeuanue. YpokaiiHOCTh paccuyuTaHa Mo pesyiabraram 10-TH moc/ieJ0BaTe/IbLHBIX BHIOOPOK Npo-

JMYKIHH

AHanu3 ypoxxailHbIX JaHHBIX PACTCHHH OTyplla B IBYX KYJIBTYPOOOOPO-
Tax IMoKa3aJ, 4To HCIoiab30BaHue npemnaparos @urtonasuH, BPK n bakroren,
K.C. TIO3BOJIMJIO COXpaHuTh 1,3-1,4 Kr/m? IJIOAOB Oryplia, 4TO COCTABHUIIO
+43,3-60,9 % K koHTpONbHOMY Bapuanty u 0,7-0,8 Kr 110/10B/M> B BApHaHTE
¢ npenaparom bakrorew, k.c. (+ 23,3-34,8 % K koHTpot0) (Tabiuua 2).

[IpuMeneHue nmpenapaToB 0Ka3ano MOIOKUTEIFHOE BIUIHNE Ha KAYECTBO
MPOAYKIIMU: BBIXO HECTAHAAPTHBIX MJI0A0B ObUT HIDKE TaHHOTO TTOKa3aTeNst
B KoHTpone Ha 85,1-86,8 % B Bapuante ¢ ®uronasunom, BPK u na 83,8-
84,9 % B BapuaHnTe ¢ npenapaTtoM bakToreH, K.c.
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Tabauna 2 — Bausinue npenaparos Ha ypokaiinocts orypua Curypa F, npu
paziu4HbIX cucremax porauuu (OAO «O3epuukunii-Arpo», CMoJieBUMCKHIA p-H,
MuHckas 00J1acTh, MaJ1000beMHasi TexHoJorusi, 2017 r.)

3uMHe-BeceHHHIT KyILTypoodopoT | JleTHe-0CeHHMIi KyIbTypo0o0opoT
BapuanTt onbiTa Ypowaitnocts

Kr/m? + K KOHTPOJIIO Kr/m? +K KOHTPOJII0

C H Kr/m? % C H Kr/m? %

KonTtpons 2,3 0,53 — - 3,0 0,74 - -
Bakrorew, k.c., 3,1 0,08 +0,8 +34,8 3,7 0,12 +0,7 +23,3
®duronasun, BPK 3,7 0,07 +1,4 +60,9 43 0,11 +1,3 +43.3

HCP,, 0,25 | 0,030 - - 0,19 | 0,025 - -

Mpumeuanns: 1. YpoxkaiinocTh paccunTana no pesyabraram 10-TH noc/ie0Bare/ibHbIX BbIGOPOK NPo-
aykuuu; 2. C — cranaapThas npoaykuusi; H — HecrannapTHas npoayKkumst

BoiBoabl. [IpumeneHune oSkojorMyeckn Oe30MacHBIX  MpPENaparToB
®utonasud, BPK u bakrtoren, k.c. Mo3BOJMIO CYIIECTBEHHO CHU3UTH
BPEIOHOCHOCTh OaKTEPHO30B M MUCKIIIOUUTH MPUMEHEHUE MECTHIUIOB XH-
MHUECKOTo CHHTe3a. bronorndeckas s¢pdexrnBHocts Puronasuna, BPK
B 3alUTe ToMara oT OakrepuasbHOM MHpekmun cocrasmia 89,0-100%,
orypua—91,8-100 %, npu npumenenunu bakrorena, k.c. —78,1-100 % u 84,6-
100 % cooTBeTcTBEHHO. braronaps UCIOIb30BaHUIO IPENAPATOB COXPAHEHO
23,3-43,3% ypoxas orypua u 18,9-48,5% ypoxkas tomara. Bxitouenue B
TEXHOJIOTHIO BBIPAIIMBAHMS TEIUTMUHBIX KYJIBTYP M3YUEHHBIX IMpEraparoB
sBIsteTcst 9(h(hEeKTHBHBIM IPHEMOM OTpaHWYEHUsI OaKTepHanbHON HH(EKIH
U MO3BOJISIET CTA0MIN3NPOBATh (PUTOCAHUTAPHYIO CUTYAIHIO B TETUINYHOM
arpobuoreHo3se.
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A.K. Yuzefovich, D.V. Voitka
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

CONTROL OF GREENHOUSE CROPS BACTERIAL
INFECTION WITH ENVIRONMENTALLY SAFE
PREPARATIONS

Summary. The article presents the results of studies on the efficacy of prepara-
tions Bactogen, sc based on bacteria Bacillus subtilis strain 494 (KMBU 30043), titer
10° cells / ml and Fitolavin, sc containing phyto-bacteriomycin-streptotricin antibiot-
ics complex, BA — 120000 UA / ml, 32 g /1 in limiting the development of bacterial
tomato cancer (Clavibacter michiganensis subsp. michiganensis) and angular spot of
cucumber (Pseudomonas syringae pv. lachrymans), when crops are grown in various
rotation systems by the method of small-volume hydroponics on mineral wool sub-
strates. The use of environmentally friendly preparations can significantly reduce the
harmfulness of bacterial diseases, exclude the use of chemical synthesis pesticides
and save 18,9-60,0% of the yield.

Key words: tomato, cucumber, bacteriosis, Bactogen, sc, Fitolavin, sc., efficiency

179



IR TOMONOrHA

VIIK 633.853.494»324»:632.771(476.6)

C.H. beimiok
YO «I'poonenckuil cocyoapcmeennulil azpapHulil ynugepcumemy, 2. I poono

MMPOI'HO3 3ACEJEHHOCTHU MIOCEBOB
O3UMOI'O PAIICA JIMYUHKAMMU KAITYCTHOI'O
CTPYUKOBOI'O KOMAPHUKA B YCJIOBUAX
SATTAZJHOI'O PETHMOHA BEJIAPYCH

Peyensenm: kano.c.-x. nayk 3anpyockuii A.A.

AHHoTanus. B naHHOH cTaTbe OTpasKeHbI pe3yNbTaTbl MOHUTOPUHIA 3aCEIEH-
HOCTH IIOCEBOB O3MMOIO parca JIMYMHKaMH CTpydkoBoro komapmka (Dasineura
brassicae Winn.) u mporao3 INIOTHOCTHU 3aCeIeHHs KyJIBTYphl HA OCHOBAHHHU TUAPO-
METEOPOJIOTHUECKUX MOKa3aTelell B YCIOBMSX 3aMaJHOro perroHa PecryOmmkn
Benapycs. CoracHo faHHBIM MaTeMaTHIeCKoi 00pabOTKH yCTAHOBIICHO, YTO CyMMa
3¢ dexTUBHBIX TemIeparyp, HakoIuIeHHas (puTo(aroM rmocjie 3MMHEH quaray3sl, He
MOXKET OBITh HCIIOIB30BaHA AJISI IPOTHO3UPOBAHMS 3aCEIIEHHOCTH IOCEBOB. MeTo-
JIOM KOPPEIALUOHHO-PErPECCUOHHOIO aHAIM3a BBIABICHHAS TECHAs 3aBHUCUMOCTb
(r = 0,85) IIOTHOCTH 3aceleHHs] MOCEBOB KOMAapHUKOM OT KOJIMYECTBA BBIABIINX
ocaakoB B (ha3y IBeTeHUs KyIbTypsl. Paccuntannoe ypasuenune: Y = 0,93 + 0,72x,
[IO3BOJIET ONPEAEIUTH IJIOTHOCTD 3aCEICHUS I0CEBOB MIEPBLIM IIOKOJICHUEM CTPyY-
KOBOHM TajuIMIbl HA OCHOBAHUHM KOJUYECTBA BBINABLIMX OCAIKOB B 63-67 cranuio
pa3BUTHA 03UMOro parica 1o mxaine BBCH.

KuroueBbie ¢10Ba: KarryCTHBII CTPYUYKOBBII KOMAapHK, palc, IBETCHUE, IPOTHO3,
3aCeNEHHOCTb, THAPOMETECOPOIOTHUECKUE YCIOBUSL.

Benenue. Paric — BaykHasi CEJIbCKOXO35HICTBEHHAs! KYJIBTYpa, ITPOIYKTHI
nepepaboTKU KOTOPOIl IMPOKO UCTIONB3YIOTCSI MHOTUMU OTPACIIsSIMU Halllen
MIPOMBIIIIEHHOCTH. OHAKO CPEHSISL YPOXKAHHOCTh KYJIBTYPBI IO pecIryOmn-
Ke OCTaércs He BBHICOKOW M BappupyeT B mpeaenax 20 1y/ra. Ha Bemmunmy
cobmupaeMoro ypoxkasi parica B HaIlleil CTpaHe BIHMSIOT MHOTHE (DAKTOPHI,
OJJHAM W3 KOTOPBIX SIBIISICTCS 3alIUTHBIC MEPOIPUATHH OT BpeAWTENeH,
Oone3Held u copHsikoB. OHOI M3 MPUYMH 3HAYUTENBHBIX MOTEPh ypPOXKast
parica, kKak 3a pyoexom, Tak U B Pecryonuke benapych siBIsitOTCS HaceKo-
Mble-purodaru. 1o maHHBIM MHOTHX 3apyOeKHBIX aBTOPOB, KaIyCTHBIN
CTpy4YKOBEIN KoMapuk (Dasineura brassicae Winn.) sBISI€TCS OCHOBHBIM
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BpeAMTENIEM TeHEPATUBHBIX OPTaHOB 03WMOTO parica B EBpomne [5, 6, 19],
Amnrmmn [16], HIsennu [13], JlatBun [ 7], Dctonnu [10] u psine npyrux cTpaH.

[In0THOCTE 3acelleHusI TIOCEBOB parica CTPYYKOBHIM KOMAapHKOM Kolre-
Onercs B mupokux auana3onax. [To manaemv C.Nilsson ¢ komuteramu (2004)
B 1992 roxy, B BoCTOuHOI yacTu LieHTpanbHoH I1IBeryn 3acenéHHOCTh 031-
Moro parica coctasisa 30,6 %, B To Bpems kak 3a 1993-1997 rr. Ha nanHoi
TEPPUTOPHUH IFIOTHOCTH 3aceieHns He npesbimaina 5 %. B Cepbun B 2011 1
3acel¢HHOCTh TOCEBOB parica B Hadalie 00pa30BaHUS CTPYUIKOB Oblia Ha
yposae 11,6 % [8]. R. Pavela, J. Kazda and G. Herda (2007), ormeuarot, 4To
camasi BBICOKas JIOJIsl 3aceJIeHHBIX CTpy4KoB (86%) Obuta 3admkcupoBaHa
B Uexuu B 2007 roay. CornacHo nanubiM PYII «MHCTUTYT 3alUTHI pacTe-
HUI», IPUBEJCHHBIM B 0030pax pacrnpoCcTpaHeHHs BpeAuTeliel Oosie3Heill u
COPHSIKOB, (UTOdAr BCcTpedaeTcsi BO BCeX pernoHax bemapycu, a maccoBoe
3aceJieHre MoceBOB parica Habmomaercs ¢ 2008 roga. CormacHO pe3ynbra-
TaM HaIINX HCCIeNOBaHNM, a Takke yreepkaeHmsaM C.Nilsson ¢ komureramu
(2004) Ha ceropHSIIHMK JIEHb HE CYIIECTBYET YCTaHOBJECHHBIX ITOKa3aTe-
JIeH, IO KOTOPBIM MOXKHO Oy/IET ONpENeNIUTh CTEIICHb 3aCelICHHsI TOCEBOB
parica kKoMapukoM B OymymieM roay. Jlake MaccoBoe pa3suThe ¢urodara B
TEKyII[eM TOIy He Ja&T OCHOBAaHHUH YTBEPKAATh, YTO OHO MOXKET TOBTOPHUTh-
CSl B CTICTYTOIIEM.

CortacHO TUTEpaTypHBIM TaHHBIM, Pa3BUTHE KAITyCTHOTO KOMapHKa 3a-
BHCHT OT LIEJIOTO psijia (PaKTOpOB, KOTOPbIE OYIyT ONPEAEIITh BO3SMOXKXHOCTH
TIOTTYJISIIMM B KOHKPETHOM TOJY:

- TIOTOJIHBIC YCIIOBHUSI B IEPUOJ TIepenéra UMaro ¢ MeCT 3MMOBKH, T.K.
HMMaro >KH3HeCIoCOOHO TOIBKO HECKOMBKO JaHEH [12];

- pacCTOsSHHME OT MECT 3UMOBKH JI0 TIOJEH parica JOKHO OBITH B TIperie-
JlaX HECKOJIbKUX KUjIoMeTpos [15];

- CONPSDKEHHOCTH Pa3BUTHSI parica U gurtodara, T.e. HAIMIHE CTPYUKOB K
MOMEHTY Murpamu [12];

A. Johnen (2000) cumTaer Temieparypy ONpENEISIONMM (aKTOpOM
akTHBHOCTH (putoara. OmHAKO HApPSAYy C TOCTATOYHO BBICOKOHM TemIiepa-
TYpOH, JJIs BBIICTa KOMaphKa HEOOXOOMMBI OCAIKH, KOTOPHIE MOMOTAIOT
nmaro BeIOMparbest U3 moussl [7, 11, 14]. ITo manusmm E. Sylven (1970) n
B.M. Mamaesa (1962) BbIXoq UMaro U3 1o4Bbl IIPOXOIUT PaHHUM yTPOM (B
nepBoi nmonoune HA [12, 13, 17]), uTo 7aéT BO3MOXKHOCTH TajUTUIE MU-
IpUpOBaTh B TeueHHe JHs. MHOTUe 3apyOeKHble aBTOPHI yTBEPXKIAIOT, YTO
B OYCHb CYXHE TOIBI BBUIET 2-TO MOKOJEHUS (urodara He MPOUCXOTUT [8,
12, 13, 17], 9T0 TakKe MOATBEP)KAAIOT PE3yNbTAThl HAIIMX FCCICAOBAHUI.
B.M. Mawmaes (1962) oTmedaeT, 94TO B pa3BUTHH CTPYIKOBOH TaJUIHIEI CY-
IECTBYET CHHXPOHHOCTh OKYKJIMBAaHWsS JIMYMHOK M BBUICTa MMaro. ABTOP
YTBEPKJIAET, YTO CHHXPOHHOCTh BCTYIUICHHUS B (pa3bl OHTOreHE3a CBOWCTBEH-
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Ha ¢uTodary, Jaxe ecim MEKIy BPEMEHEM OKYKJIMBaHUS U BPEMEHEM yX07a
JIMYMHOK B ITOYBY BKJIMHWBAETCS AITUTEIBHBIN IEPUOJ TNANAy3bl M 3UMOBKH.
[To muaeHMIo b.M. Mamaea (1962), MacCOBBIi BBIIET B3POCIIBIX TaJUTHII TIPO-
HCXOJIUT, KaK MPaBHJIO, TAKXKE B TEUCHUE HECKOJIIBKUX JTHEH, YTO MOBBIIIACT
BBDKMBAaEMOCTh BHUJIA, TIOCKOJIBKY OOJIEryaeT CrapuBaHue ocoOel M mpuy-
pouMBaeT BpeMsl UX JETa K COOTBETCTBYIOIEMY JTally Pa3BUTHS PACTEHUS,
KOTJIa CO3JAr0TCs Hanbosiee OaronpusaTHBIC YCIOBUS U 3aceneHus [3].

CerozHs, Kak B 3apyO€KHOW, TaK W OTEUECTBEHHOMW JHTEparype, Mpak-
THYECKH HEU3YUCHHBIM BOIIPOCOM OCTAETCS IPOTHO3MPOBAHHUE IUIOTHOCTH
3aceJIeHHs] IT0OCEBOB parica KalyCTHBIM CTPYYKOBBIM KoMapHukoM. [TonbITkn
MIOCTPOEHHS KPAaTKOCPOYHOTO ITPOTHO3a MOsIBIEHMs puTodara rnocsie 3uMHen
Janayssl ecTb B padorax J.A. Axelsen. B 1988-1989 rr. uccnenosaress mpo-
BOJMJI M3y4EHUE 3aBHCHMOCTH pa3BUTHs (urodara oT TeMIIepaTyphl IIOYBBI U
Bo3yXa B JlaHuM. ABTOp yCTaHOBUJI HUKHHME IOPOTH PA3BUTHS TMUMHOUHON
(+6,7 °C) u xyxonouynoit (+8,1 °C) craamii, a TakKe 3aBUCUMOCTb Pa3BUTHUS
JaHHbBIX (a3 (B qHAX) 0T cyMMBI 2(h(eKTUBHBIX Temrieparyp. PazpaboranHbIi
Ha OCHOBAaHWH TIOJYYCHHBIX JIAHHBIX IPOTHO3 IMOSIBICHUS (uTodara onpas-
JTAJICS B BereTallMOHHOM ce30He 1988 1. OHako B yCIOBUSAX CyXOl U JKapKon
BecHbl 1989 1. mporuo3 ObuT He gocToBepeH. J.A. Axelsen, kak U psii IPyTrux
3apyOeKHBIX UCCIIEIOBATENECH, MPUIILTA K BBIBOIY, YTO CyMMa d(PPEKTHBHBIX
TEeMIIepaTyp He SBISIETCS ONPEEIISIONIEH TS pa3BUTHS KyKOJIOK CTPYYKOBOTO
KOMapHKa, a HU3Kasl BIAKHOCTh ITOUBBI C/ICP)KUBACT HE TOJIBKO OKYKIIMBAHHE
TaJUTHL, HO U BBIXOJ UIMaro Ha MOBEPXHOCTh ITOYBBL.

Ha mepBoM »JTame HammMx HCCIENOBaHWN, ObLIa IOCTaBICHA LEIb!
pa3paboTraTb MPOTrHO3 3aCEIEHHOCTH ITOCEBOB O3MMOIO parica JHIMHKa-
MH KOMapuKa IOCJie 3MMHEH Iuamnay3bl B YCIOBHSX 3alaJHOTO PErHOHA
PecnyOnmuku benapycs. li1st 1oOCTHKEHHS TOCTABICHHOM IIEJIN HAIIIK UCCIIe-
JIOBaHMs OBIJIM HAITPABJICHBI HA PEIICHUE CIIEAYIONIHX 3a/1a4:

- MOHHTOPHHT ITUIOTHOCTH 3aCEJICHHUS TIOCEBOB parica JIMYMHKaMu (puTodara;

- aHAJIN3 TUJIPOMETEOPOJIOTMUECKUX YCIIOBUIT B IEPHOJT LIBETECHHUSI KYJIBTYPBI.

YenoBus M MeToAMKa HcCiaenoBaHuil. IccienoBaHust BBINONHSIIACH
B MTOCEBaX O3UMOTO parica Ha ombITHOM Toite YO «I'pomHeHckuii rocynap-
CTBEHHBIH arpapHelii yHuBepcute» (2012-2017 rr), B momax YOCIIK
«[Tyrpumkm» (2009 r.), CIIK umenu U.I1. Cenpko (2016 1) u I'TI «I'ponHeH-
ckast ntunedadpukay (2017 1) ['ponHeHckoro paiiona ['porHeHCKON 001acTH.

da3pl U CTaun pasBUTUA palica ONPEACIIAINCE U PpAaCCUUTBIBAJIUCE 10
MexryHaponHoi mkane BBCH [9]. MOHHTOPHHT IUIOTHOCTH 3aCElICHUS
moceBoB (huTO(haroM MpOBOIIIICS MyTEM cOOpa CTPYIKOB B TIOJIEBBIX yCIIO-
BUSIX C TIOCJIEAYIONIMM BCKPHITHEM W aHAJIHM30M B JJA0OPATOPHBIX YCIOBHUIX
[2, 4]. Yuérel npoBoaunu ¢ daser xonua nserenns (BBCH 68) no daszsr
co3pesanust (BBCH 86).
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VcxomHbIME JaHHBIMH JJIS1 COCTABIICHHS TPOTHO30B SBJISUTUCH:

- TIOBPEXKICHHOCTH TIOCEBOB 03UMOTO parca JNIMHKaMH KOMapHKa;

- THIPOMETEOPOTIOTHUESCKHUE ITOKa3aTeIn [ pOJHEHCKOH METEOCTaHITHH.

Maremarndeckast 00pabOTKa JAHHBIX ITPOBOIMIACH METOIOM JICIIEPCHOH-
HOTO U KOPPEJISILIMOHHO-PErpeCcCHOHHOTO aHaIN3a ¢ MCHob30BaHneM DBM [1].

Pe3yabraTrsl uccieqoBanuii. /[ noctpoeHus: Npor1os3a 3aceiéHHOCTH
O3MMOTO parica MepBBIM MOKOJIEHHEM KaIllyCTHOTO CTPYYKOBOTO KOMapHKa
MBI HCIIONB30BAJH TaHHBIE (PaKTHISCKOH MOBPEKIEHHOCTH ITOCEBOB (PHUTO-
¢arom B daze pazsutus crpyuka (BBCH 73-78). [TomyueHHble pe3ynbTraTs
y4€TOB MBI COINOCTABISUIM C THIPOMETEOPOJIOTHYECKHMH I10Ka3aTelsIMU
I'ponHEHCKOW METEOCTaHIINH, a TAK)Ke JIMYHBIMK HaOroaeHusiMU. CortacHo
pe3yabraraM MpoBeAEHHBIX YYETOB YCTaHOBIICHO, YTO JIMUMHKH (uTodara
BCTPEYATNCH B MTOCEBAX O3MMOTO parca ¢ KOHIIA I[BETEHUS M 10 (a3bl Co-
3peBarus cemsH (BBCH 68-86). Hamu ycTaHOBIIEHO, 9TO Ha 03UMOM parice
pa3BUBACTCS MMEPBOE U YaCTHYHO BTOPOE MOKOJICHHUE TaJUIUIIBI, IPUIEM, 00-
HapyKEHHbIC HAMH JINYMHKH TIEPBOTO TTOKOJICHHUSI BCTPEYAINCH B ITOCEBAX
1o 78 craguu pazButus KyiasTypsl o mkaie BBCH. 3a ronsl nccnenoBanmii
3aCeJIEHHOCTb II0CEBOB O3UMOI0 parca CTPYyYKOBOW rajuunei B I'pogHen-
CKOM pPETHOHE CYIIECTBEHHO BaphHpoBaia (Tabmuma 1).

Tab6auua 1 — 3aceiéHHOCTH IOCEBOB 03UMOI0 Parnca JHYHHKAMH KOMapUuKa
nepsoro nokoJienus (I'poanenckuii paiion, 2009, 2014-2017 rr).

. ®a3a pa3sBUTHUS 03UMOI0 Cpennee
MecTo npoBexeHust DaxrHaeckuit parca Ha aary y4era KOJIHYECTBO
TePHOJ LBETEHHSs
y4eToB 03uMoOT0 panca 3aceIeHHBIX
BBCH Mara CTPY4KOB, Yo
YOCIIK «ITytpur- 10.05 - 08.06;2009 L. 73 17.06.2009 12
KI» 29 nuei
24.04-22.05.2014 76 04.06.2014 27
28 nHeit
OmnbiTHOE TI05TE YO
29.04 - 17.06.2014 1.
«poHeHcKHuit rocy- 37 ek : 75 04.07.2014 68
AGPETREHHBIT 05.0529.05.2015 .
arpapHbIi YHUBEP- 76 6
24 nus
CUTET» 12.06.2015
10.05 - 03.06.2015 1.
74 16
24 nus
- . 02.05 —2246;1[5;;2016 L 77 0
et LA 12.06.2016
CeHbKo 10.05 - 03.06.2016 1.
75 18
24 nus
02.05 -30.05.2017 .
. 78 3
T'TI «I'ponnenckas 28 mueit
18.06.2017
nTunepadpuka» 06.05 - 03.06.2017 .
. 76 1
28 nueit
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JUis yCTaHOBNIEHHSI CPOKOB IIBETCHUS 03UMOTO PAIica MBI HCIIOIB30BAIH
MEXAYHAPOIHYIO KJIaCCHU(PUKAIMIO ITAlOB OPraHOreHe3a 03MMOro parica —
BBCH. VYkaszanHble B TaOgWIle CPOKM Hadala WM OKOHYAHHS IIBETCHUS
KyJabsTypsl cooTBeTcTBOBaNN 61-70 xomy BBCH. AHanu3 maHHBIX TaOIUITBI
CBUJICTENBCTBYET O Pa3HOW CTETEHH 3aCEIEHHOCTH MOCEBOB parca CTpyd-
KOBOW raJuIMUell HE TOJIBKO B pa3jIMuHble IOAbl UCCIECIOBAHUN, @ TAKKE B
OJTHOM BEreTarioHHOM ce30He. CormacHo pe3ynsraTaM yuéToB Ha 03UMOM
parce, mpoBoruMbix B YOCIIK «ITytpumrkm» B 2009 1., IIIOTHOCTH 3acee-
HUSI KyJnbTypsl B 73 craguto no mkane BBCH cocrasmsina 12 %. B mammx
nmanpHeHmux uccnenoBanusax (2014 — 2017 rr.) MbI U3y4aau 3aBHCHMOCTD
IUIOTHOCTH 3aCelIeHHs] OCEBOB JMYMHKaMu (utodara oT MpoaoHKUTEIb-
HOCTH LIBETCHHS, a TAK)KE CPOKOB MOXOXKACHHUS (ha3bl Ha pa3HBIX THOpUIAX
MU COpTax BBIPAIIMBACMBIX B OJHOM BEreTaroHHOM ce3oHe. CornmacHo
pesynbTaram GuTrocaHuTapHOro MouuTopunra 3a 2009, 2014-2017 rr., mak-
CHMAaNbHBI IOKa3aTeNlb TOBPEXKIAEHHOCTH CTPYyYKOB O3MMOTO parica
JMYUHKaMH KoMapHka — 68 % Obu1 ycTanosieH B 2014 1. Ha ONBITHOM 1oJIe
YO «ITAY». 3adukcupoBaHHas TUIOTHOCTh 3acelieHUs Oblla OTMEYEeHA
Ha y4acTKe, TJIe MPOMODKUTEIBHOCTD BETCHUS KYJIBTYpHl cocTaBisuia 37
nHer. [IpuroM, 9T0 Ha paCcTIONOKECHHOM PAIOM y4acTKe, T/Ie [IBETCHHE parca
MIPOIOIDKATIOCH 28 THEH, 3aCe€HHOCTh CTPYUYKOB Obl1a Ha ypoBHE 27 %. Ta-
kUM obpasom, B 2014 1. camasi BbICOKasi TUIOTHOCTh 3aCEJICHHUsS] OTMEYCHA
Y pacTeHuil ¢ UINTENBHBIM TIEPHOIOM IBETeHHUsS. VcciemoBaHus, MpoBe-
néunapie B 2015 romy, Takke OTIMYAINCH MTOKA3aTeIsIMUA MOBPEKIEHHOCTH
KyasTypsl. O3uMbIil panc ¢ 6 %-0if 3aCeNéHHOCTHIO CTPYYKOB MPOXOIFIT
¢aszy userenus ¢ 5 o 29 mas. B To Bpemsi, Kak Ha ydacTke, IJie [IBETCHUE
npoaosrkanoch ¢ 10 mast o 3 uroHs 2015 1, MIOTHOCTH 3aceNeHus TOCTUTIIA
16%. CornmacHO HOJTyYeHHBIM pe3yabTaTaM yCTaHOBICHO, YTO B YCIOBHSIX
2015 r., HanboJee MHTEHCUBHO OBLT 3aCEIEH O3UMBIN PaIiC MO3HETO MePH-
oJ1a TIBETEHUs. AHAJIOTUYHBIC WCCIECAOBAaHMS OBLIM MPOBEACHBI B IMOCEBAX
CIIK nmenn W.II. Cenbko B 2016 1. Ha ocHOBaHMM MONTyYeHHBIX TaHHBIX
YCTaHOBIICHO, YTO 3aCEIEHHOCTH IOCeBa OblIa MPAKTHYECKHd B JBa pasa
BBIIIC HAa yYacTKe, I7e [IBETEHHE HAaJaloCh Ha BOCEMb AHEH panbime. T.e.
paric, (asa mBeTeHust KOTOpPOro mpoaosnkaizack ¢ 02.05 mo 26.05.2016 r. 6buT
3acenéH KoMapukoM Ha ypoBHE 32%. B To Bpems, Kak B APyroMm mocese
(uBeterne — 10.05-03.06.2016 r.) 3acen€HHOCTh BaphbUpOBaIa B MpeaeIax
18%. MuHHMaIbHBIE MMOKA3aTeN!d MOBPEXKICHHOCTH cTpydkoB (3 m 1%)
3aukcupoBanbl B 2017 1. Ha o3umoMm parice B I'TI «['pogHeHCKast mTHIIE-
(abpuka». CoriacHo Mojy4eHHbIM MHOTOJISTHUM JIAHHBIM Mbl YCTaHOBHIIH,
YTO IPOJODKUTEIFHOCTD IIBETEHUS 03UMOT0 parica, Kak ¥ JaTa Hadaja Ha-
CTYIUICHUS JJAHHOH (ha3bl CYIIECTBEHHO BIHSIIOT HA 3aCEJICHHOCTh KYJIBTYPhI
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rayummneit. OxHaKo MpeacKa3arh IOTHOCTE 3aCETICHNS TTOCEBOB JTMIMHKAMUI
¢duTodara Ha OCHOBAaHMH UMEIOLIUXCS ITOKAa3aTeIeld He BO3MOXKHO.

B nanpHelinielr pabore, Mbl IPOBEIN CPABHUTEIBHBIN aHAIM3 MOBPEK-
JEHHOCTH CTPYYKOB JMYMHKAMM KOMApUKa U THIPOMETEOPOIOrMYECKUX
nokasarenei [ ponHeHckol MeTeocTanuu (Tabnuma 2).

Tab6auua 2 — 3aBHCUMOCTD 32CeTEHHOCTH CTPYYKOB 03MMOI0 Panca JUYNHKAMH

KOMapHKa 0T rupoMeTeopoJornyeckux nokasaresneii (I'poqnenckuii paiion, 2009,
2014-2017 rr.).

Cymma 3¢ peKTHBHBIX TeMIIEpaTyp |k
CpenHee KOJIMYECTBO | yeoOxoMUMAst ISl BHLIETA KOMapHKa B‘,’,f,f';flf;fx‘g‘;cﬁi‘;;'_’
3aceHeHHlﬂ} CTpy4- 1-ro nmoxkoJieHus O/l IBETeHHsI
kos, % BBCH Tara (BBCH 63-67), mm
12 65 20-22.05.2009 29,3
27 68 35,0
15-17.05.2014
68 64 78,7
6 69 30,0
25-26.05.2015
16 67 37,6
32 68 22,8
15-20.05.2016
18 65 8,3
3 68 0
22-24.05.2017
1 67 0

[Tpn maremarndeckoil 0OpabOTKe MONMyYEHHBIX JAHHBIX, MBI TIOTIBITAINCH
YCTaHOBUTH 3aBHCHMOCTH MOBPEKAEHHOCTH CTPYYKOB O3MMOTO parca JiH-
YMHKAMM KaIlyCTHOM TaJUTHMIBI OT THIPOMETEOPONIOTHUECKUX MOKa3aTeleH.
Ha HavanpHbIX 9Tanax pa3padoTKU MMPOrHO3a INIOTHOCTH 3aCENIEHHUs IOCEBOB
parica IMYMHKaMH MEPBOTO MOKOJCHHS T'aJUIMIBI MbI HCIIOIB30BATN CYyMMY
(P PEKTUBHBIX TeMIlepaTyp HEOOXOIMMYIO Ui BbUIeTa MMaro ¢urodara
riocIie 3uMHe auanaysbl. [Tpu pacuérax ObUT MCIIONB30BaH HIDKHUI TemIiepa-
TYpHBIH opor passutus purodara, paccuntanusiii J.A. Axelsen B 1992 1. [6].

CornacHo HamMM pacu€raM CyMMBbI d((QEKTUBHBIX TEMIEpaTryp, BbUIET
KaIlyCTHOTO CTPYYKOBOTO KOMapHKa Bceraa coBnagai ¢ (a3od IBETEHUS
03UMOTro0 parica. Mcxons U3 TOMYYEHHBIX IAaHHBIX, CAMOE PAHHEE BPEMs
BBUIETA TPOTHO3UPOBAIOCH B 64 ctaamio B 2014 1, a camoe no3gHee B 69
craguto BBCH B 2015 1. B ycnoBusix onbiTHOro nojist YO «I'TAY», uro BbI-
magano Ha 15 — 17 mast u 25 - 26 Mast COOTBETCTBEHHO. YCTaHOBJICHO, YTO B
2014-2015 rr. HanOoJIee MHTEHCUBHO OBUTH 3aceleHbl TIOCEBBI, I7Ie PACUET-
Hast cyMMa 3 QEeKTHBHBIX TeMIeparyp, He0OXoAUMast JIJIsl BbUIETa KOMaprKa
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1-ro moxoyieHUs, BBIaAajda Ha Oojee paHHHWE CTAIUH I[BETCHUS O3MMOTO
parca — (BBCH 64) 8 2014 . u (BBCH 67) B 2015 1. B nammx uccneno-
BaHUX, MpoBoAUMEIX B 2016 1. Ha momsax CIIK umenn M.I1. Cenpko, Obl1a
BBIsIBJIEHA 0OpaTHast 3aBUCUMOCTb. [loceB, rie IpOrHO3UPYEeMBbIi BEUICT (H-
Toara oxumaincs B xonue nserenus (BBCH 68), nmen noBpexaeHHOCTD
cTpyukoB Ha ypoBHe 32 %. B ycnoBusix I'TI «I'poanenckas nruiedadprkar
B 2017 romy 3acen€HHOCTB IOCEBOB parica C pa3HBIMHA CPOKaMH [[BETCHNUS HE
MMela CyIIeCTBEHHBIX Pa3HUITH! U KoJebarack B mpenenax 1 - 3 %, He 3aBu-
CHMO OT JaThl HAKOTUICHUS CyMMEI 3(p(peKTHBHBIX TeMmeparyp huTtodarom.
[Tpn mMaremaruyeckoil 0OpabOTKE JaHHBIX YCTAHOBJICHA CPEIHSIS KOPPEes-
LUOHHAas 3aBUcUMOCTh (r = 0,53) Mexay cragueil pa3BUTHs KyIbTYypbI, B
KOTOPYIO MTPOTHO3UPOBAJICS BBUIET KOMapuKa IEePBOTO TIOKOJICHUS 1 (paKTH-
YEeCKUM KOJIIMYECTBOM 3aCENEHHBIX CTpydYkoB (Tabmmua 2). Ha ocHoBanum
MTOJYYCHHBIX MHOTOJICTHUX JAaHHBIX, TOKAa3aHO, 9TO CyMMa 3(PPEKTHBHBIX
TeMmeparyp, Heooxomumas purodary I BEUISTa ITOCIe 3SUMHEH THaray3bl,
HE MOJKET OBITh HCIIOJIB30BaHA ISl HOCTPOCHUSI KPAaTKOCPOUHOT'O ITPOTHO3a
3acelIEHHOCTH MOCEBOB 03UMOTr0 parca. AHAJIOTWYHbIE BBIBOABI cAenal A.
Axelsen B cBoux uccienoanusx 1988-1989 rr. [6].

B ocnoBy manpHeHmmel paboTel Mo pa3paboTke MPOTHO3a 3aceNéHHO-
CTH TIOCEBOB O3WMOTO Parica JINIMKAMHU KaIlyCTHOTO KOMapHKa OBIITH B3STHI
aTMoc(epHBIe 0CAJIKH BEHITIABIINE B paiiOHE TTOCEBOB, TJIE MPOBOIIIINCH HC-
cienoBanust. Hamu Obutn coOpaHbl 1 00paOOTaHbl JTaHHBIE O KOJIMYECTBE
BBIMIABIINX OCAJKOB 3a Mepuoj] 1sereHus: ozumoro parca (BBCH 61-70).
MeToioM KOppeIsIIIMOHHO-PErPeCCHOHHOTO aHaau3a ObUIO YCTaHOBJICHO,
YTO TIOBPEXKACHHOCTh CTPYYKOB UMEET TECHYIO CBSI3b C KOIMYECTBOM OCajI-
KOB BhIMaBIUX 3a 63 — 67 BBCH cranuu pa3Butus KynsTypsl (Tabmmma 2).
Tak, Hanpumep, Ha onbITHOM Toje YO «I'pogHeHCcKuil rocyaapcTBEHHbIN
arpapHblii yHuBepcuteT» B 2014 . 0CHOBHOH IOCEB 03UMOTO parica, Iie 3a
63 — 67 BBCH craguu pa3Butust Beinano 35 MM, ObUT 3acenéH B mepezenax
27%. B TO Bpemsi, Kak Ha COCEIHEM y4acTKe TUIOTHOCTh 3aCENEHUS KYib-
Typsl pocturnia 68 %. Beicokuii nmokasaTenb 3acenéHHOCTH 00CIETyeMOTo
ydJacTKka parica ObIT OOyCIIOBIICH PacTSHYTHIM IEPHOIOM I[BETCHHUS pacTe-
Huii (37 qHEl) 32 KOTOPBIH OTMEYCHO OOMITFHOE U MHOTOKPATHOE BEIMTAJICHIC
ocakoB (78,7 MM), 4TO co31a10 OJIArONPHUSTHBIC YCIOBHUS JUISL 3aCEIICHUS
KynasTypsl. Crenyer oTMeTuTb, 4yTo B 2014 I. B yCIOBHUSX ONBITHOTO MOJIS
YO «I'TAY» BbuIeT BTOpOro mokoyieHus (purodara u3 OCHOBHOIO MacCH-
Ba 03UMOTO parca orMeueH B Hadane I mekansr uronst (BBCH 79). B ato
JKEe BpEeMs Pa3BUTHE PACTEHHUI HA Y4acTKE C MPOIODKATEIEHBIM MIEPHOIOM
uBereHus: coorsercrBoBaio 69 BBCH cranuu. B pesynbrare BpuieTeBIINE
CaMKH BTOPOTO ITOKOJIEHUsI NMPOU3BEIH OTKJIAJIKY SIUI[ Ha pacTeHHus, KOTO-
pble HaXOAWINCH Ha OoJjiee paHHEM dTale OpraHoreHes3a, YTo W TOBIUSIIO
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Ha BBICOKYIO TUTOTHOCTB 3aCEJICHHUS SKCIIEPUMEHTAIBHOTO YIaCcTKa 03UMOTO
parica — 68 %.

CortacHo noiny4eHHbIM JaHHbIM B 2015 1. moceBsl, rae 3a 63 — 67 BBCH
CTaJMM Pa3BUTHS O3MMOrO parca Bbinasno 30 M 0CaJKOB, ObLIM 3aCesIEHBI
JIMYMHKaMH KOMapuka Ha ypoBHe 6%, a ydacToK, IJie 3a aHaJIOTHYHBIHA
NEepUO Pa3BUTHS KYJIBTYpPhI BeIIAIO 37,6 MM OCajKOB, 3aCENEHHOCTh CO-
craBuna 16 %.

HUccnenosanwms, nmpooaumbie B CIIK mvern M.I1. Cenpko B 2016 1. mox-
TBEPAWIN PE3YNIbTaThl YIETOB MPEIBIIYIINX BETETAIIMOHHBIX CE30HOB, T
TaKoke OblIa yCTaHOBJICHA MPsiMast 3aBUCUMOCTD 3aCEJIEHHOCTH CTPYYKOB JIH-
yuHKaMu (urodara oT KOIMUECTBa BBIABIINX ocajKoB. [Toces parca, rie 3a
63 — 67 BBCH cranuu pa3BuTHs KyJIbTyphl BRIIAIO 22,8 MM 0CaJKOB, UMET
CPEIHIOI0 TTOBPESKAEHHOCTD CTPYUKOB JIMIHHKAMU - 32 %. B To Bpems kak Ha
COCE/THEM YJacTKe, T7Ie 3a aHaJOrmIHbIN yuéTHeIl iepuon (BBCH 63-67) BbI-
nano 8,3 MM 0CaJKOB, INIOTHOCTb 3aCEIEHUs CTPYUYKOB He mpeBbiana 18 %.

T'mapomereoponoruueckue ycioBuss 2017 I okasanu CyIECTBEHHOE
BJIMSIHME HAa OCOOCHHOCTH Pa3BUTHsSI CTPYUKOBOH rayumisl B mocesax 11
«I'ponnenckas nrunedadprka». CormtacHo aaHHbIM HaOmonenuit B 2017
I, TIEPUOJ I[BETCHHUS HCCICAYEMBIX yYaCTKOB O3MMOTO parca C pa3HbI-
MH CpPOKaMH TPOXOKICHHS 3TAllOB OpraHOTeHEe3a MPOXOIMI O 2 Mas 10
3 wmrons. Yuéraeid nepuox (¢ 08.06 mo 26.06.2017 . (BBCH 63-67)), xa-
paKTepu3oBajcs OTCYTCTBHEM aTMOC(EpHBIX OCAJKOB HENOCPEICTBEHHO
Ha HKCIIEPUMEHTAIBHBIX yYacTKaxX parca, a TaKkke Ha COCEAHUX IOJISX
ceBoobopora. CIOKHUBIIUECS THAPOMETEOPOJIOrHYEeCKUe YCIOBUS ObUIH
HEOIarOmpUATHBI 11 MACCOBOTO BBIXOJA MMAro TaJUTHIBI U3 ITOYBBI B ME-
CTax 3MMOBKH, KOTOPBII JOIDKECH OBIIT TPOM30UTH B IIEPHOT [IBETCHHUS parica.
Pesynbrarsl purocaHUTAPHON| TUATHOCTUKHU IIOCEBOB B TAHHOM BETETAIINOH-
HOM CE€30HE I0Ka3aJIi HECYIIECTBEHHYIO PAa3HUILY B IFIOTHOCTH 3aCCIICHUS
CTPYYKOB O3MMOTO parica ¢ pa3HbIMU CPOKaMH LIBETCHUSI, KOTOpasi BapbHPO-
Baja B npeaenax — 1 — 3% (tabnuma 1, 2).

IIpn maremarmueckoit 00paOOTKE MOITYYEHHBIX MHOTOJNCTHHUX JaH-
HBIX 32 2009, 2014 - 2017 rT. ycTaHOBIeHA TecHas cBs3b (r = 0,85) mexmy
IDIOTHOCTBIO 3aCEIICHHSI TIOCEBOB JTMUMHKAMH CTPYYKOBOTO KoMmapuka (%)
1 KOJIMYECTBOM BBINABIIMX OCAJKOB (MM) 32 HEPHOJ L[BETCHUS KYJIBTYpHI
(BBCH 63-67). Pe3yasrarsl KOppesiiiuOHHO-PETPECCHOHHOTO aHAIN3a T10-
3BOJIMJIA PACCYUTATh ypaBHEHUE JIMHEHHOU perpeccuu:

Y =0,93 +0,72x ,(r = 0,85)

rae: Y — 3acen€HHOCTh CTPYYKOB JIMYMHKAMH KOMapuKa MEepBOro IMOKOJIe-
HUsL, %; X — KOTMYECTBO OCA/IKOB BBINABIIHNX 32 MEPHOJL [[BETEHHUS O3UMOTO
parca (BBCH 63-67), mM; 0,72 — xoaddumueHT perpeccui (b).
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[IpencraBneHHoe BBIIE ypaBHEHHE MO3BOISIET MOCTPOUTH KPATKOCPOU-
HBI TIPOTHO3 TUIOTHOCTH 3aCENICHHUsI CTPYYKOB O3MMOTO parica JHIHHKAMHU
MIEPBOTO TTOKOJICHHSI CTPYYKOBOTO KOMapHKa HAa OCHOBAHHU KOJMYECTBA
BBIMABIINX aTMOC(EpHBIX 0caaKoB. I MpUMeHeHHUS pPAaCCYNTAHHOTO YPaB-
HEHHSI HEOOXOIMMO OTIPECIINTh KOTMYECTBO JHEH, HEOOXOANMBIE 03MMOMY
parcy s npoxoxaenus ¢aser nserenus (BBCH 61-70). 3a roasl Hammx
HAOMIONCHUN TPOIOKUTEIHHOCTh IBETCHHUS KyJIBTYpPHl BapbHUpoBalia B
npenenax 24 — 37 nueit. Takum 00pazom, MpH pacuére CpeaHe MPOIOTHKH-
TenpHOCTH (hasbl 1BeTeHUs: o3uMoro parca (BBCH 61-70) ona cocraBumiia
25 nHel, a Ha mpoxoxaenue onHoir BBCH cragumu TpeboBasiocs 2,5 nHs
(25 : 10 = 2,5). Jlanee mporHO3 3aCENEHHOCTH CTPOUTCS CIEAYIOMINM 00-
pasom. IIpeamonoxum, Mbl yctaHoBmwid, uyTo 63 BBCH cramus pasButus
03UMOTO parica BBIMAagaeT Ha 5 Mast. 3aTeM PacCUUTHIBAEM BPeMs TIPOXOXKIe-
aust 63-67 BBCH craguu: 67 — 63 =4; 4 x 2,5 = 10 nueii. CnenoBarenbHo,
OKUTaeMBIi yUETHBIN epros OyaeT mpoxoauTh ¢ 5 mo 15 mas. Jlanee Ham
HEOOXOAMMbI JIaHHBIE O KOJMYECTBE OCAJIKOB, MPOTHO3UpYeMbIX (pak-
TUYECKHX), B pallOHE MOCeBa O3MMOTO parca, JUIsi KOTOPOTO MPOBOJUTCS
pacuér. IIpennonoxnm, uro 3a 63-67 BBCH craanm KyasTypsl BBIIaio
15 MM ocankoB. [IpuMeHUB MOTyYeHHBIC TaHHBIC B YPAaBHEHUH, OTyIaeM
MIPOTHO3UPYEMOE KOIHYECTBO 3aCEIEHHBIX CTPYYKOB MEPBBIM MOKOJICHHEM
xomapuka — 12% (¥ =0,93 +0,72x 15=0,93 + 10,8 = 11,73).

MsI mpearmonaraeM, 4To KOJTMYECTBO INEPHUOIOB BBINMAJACHUS OCAJKOB B
teuenne 63-67 BBCH cragum pa3BuTHS 03MMOTO parca MpOBOIHPYET CO-
OTBETCTBYIOIIEE KOJIMYECTBO BOJH BBIXOAa (pUTO(ara U3 TMOYBBL, KOTOpPHIC
OyIyT 3acemsTh KyJIbTypy. B 3aBHCHMOCTH OT yAan€HHOCTU MPOIIIIOTOJHUX
ITOCEBOB parica, a Takke HaIpaBICHHS U CHIIBI BETPa, BpEMsI IepenéTa CaMoK
¢urodara Ha IBETYILHIA IIOCEB MOXKET COCTABITH 1 U Ooliee HEH, ¢ yuéTom
001I1e# MPOAOIDKUTETLHOCTH KU3HU B3POCIOr0 HACEKOMOTO OT 3 110 5 THEH.

MBI cuuTaeM, 9To JOCTOBEPHOCTH MIPOTHO3A MTOBBIIIACTCS €CIIH:

1) moac4€T CyMMBI KOJTHYECTBA OCAIKOB IIPOBOIUTCS 33 TIEPHO COOTBET-
ctBytommit 63-67 BBCH craanm pa3BuTus parca;

2) UCTIONB3YETCS (PaKTHIECKOE KOTMUECTBO BBIIABITUX OCAIIKOB;

3) yYuTBIBAIOTCS OCAAKM Ha MPUJIETAIOIINX IIOJIIX CEeBOOOOpOTa, IZIE B
MIPEIBIAYIINE TOABI BRIPAIIMBAJICS IPOBOM MIIA O3WMBIH paric.

BeiBOabI:

1) cormacHO AaHHBIM, MTOTYYCHHBIM 3a TOABI MCCICIOBAHUN B YCIOBUAX
3amaHoTOo pernoHa bemapycu, yCTaHOBIEHO, YTO HA TIOTHOCTH 3aCEICHUS
CTPYYKOB O3MMOTO parica JIMYMHKaMHU KamycTHoro komapuka (Dasineura
brassicae Winn.) BIUSIOT THAPOMETEOPOIOTHIECKHE YCIOBHSI CE30HA, A TaK-
e MIPOIOJDKUTENIFHOCTD M JJaTa Havyajla [BETCHUS KyIbTY I,
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2) 9KCIEePUMEHTAIILHO JI0Ka3aHO, YTO MPOrHO3 CTEIICHU 3aCeIeHHs 03U-
MOTO parica JHdyMHKamMu putodara Ha OCHOBAHUM HEOOXOIUMOI JUIs BbLIETA
KOMapHKa cyMMbl 3Q(PEeKTHBHBIX TEMIEPATYp, & TAK)KE COPTOBBIX XapaKTe-
PHUCTHK KyTBTYPHI (0COOEHHOCTH (ha3bl IIBETCHHUS) HEBO3MOXKCH;

3) BbIsIBIICHA T€CHAs KOPPEJSILIMOHHAS 3aBUCHMOCTh MEXKY IIOTHOCTBIO
3acesieHHs] IOCEBOB JIMYMHKAMU TIEPBOTO MOKOJICHHS KOMapHKa U KOJHYe-
CTBOM BBIIABIINX OCAIKOB B (ha3y mBeTeHus o3umoro parnca (BBCH 63-67);

4) paccuuTaHHOE ypaBHEHHE JTUHEWHOW perpeccun — Y = 0,93 + 0,72x,
JaéT BO3MOXHOCTh KPAaTKOCPOYHOTO MPOTHO3a IUIOTHOCTH 3acCelieHHs
CTPYYKOB O3MMOTO parica JIMYMHKAMU KOMapuKa Ha OCHOBAaHUHU KOJIMYECTBA
BBIMABIINX 0caakoB B 63-67 BBCH cranuu pa3BuTHs KyJIbTYpPHI.
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S.N. Beitsiuk
EI «Grodno State Agrarian University», Grodno

WINTER RAPE CROPS COLONIZATION BY
BRASSICA POD GALL MIDGE UNDER WESTERN
REGION OF BELARUS CONDITIONS

Annotation. The monitoring results of winter rape crops colonization by Brassica
pod gall midge (Dasineura brassicae Winn.) and the forecast of the crop invasion
density based on hydrometeorological indices in the western region of the Republic
of Belarus are stated. According to the mathematical processing data, it is determined
that the sum of the effective temperatures, having accumulated by the phytophage
after winter diapause, should not be used for crops population forecasting. By the
method of correlation-regression analysis a close relation (r=0,85) of crops colo-
nization density by Brassica pod gall midge to the amount of fallen precipitation at
flowering crop stage is revealed. The calculated equation Y = 0.93 + 0.72x makes it
possible to determine the invasion density of the crop by the first generation of gall
midges based on the amount of fallen precipitation at 63-67 stage of winter rape de-
velopment according to the BBCH scale.

Key words: brassica pod gall midge, rape, flowering, forecast, population, hydro-
meteorological conditions.

190



VK 635.21:632.913

E.B. bpeuxo, M.H. /KyKkoea
PVII « Uucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

TAKTUKA IPUMEHEHUSA 3AHIUTHBIX
MEPOIPUATHUI OT BPEJHbBIX OPTAHU3MOB
B ATPOIIEHO3AX KAPTO®EJISA ITPU PASHOM

HEJEBOM UCITOJIB30OBAHUN

Peyensenm: kano.c.-x. nayk Cepeoa I' M.

AHHOTanus. B cTaThe npeiokeHa TaKTHKA MPUMEHEHHS 3aIIUTHBIX MEPOIPH-
SITHH B 3aBUCHMOCTH OT CJIOXKHBILIEHCS (PUTOCAHUTAPHOU CHTYyallUH B arpoIeHO3aX
KapToders, [eJIeBbIX 00BEKTOB U CHEIHaNN3aluy Xo3sicTa. {1 3aluThl CeMeH-
HBIX TIOCAZ0OK KapTodemns OT KOMIUIEKCA BPEAHBIX OPraHM3MOB (IPOBOJOYHUKH,
KOJIOPAJCKU KyK, TIH-TIEPEHOCUYNKHM BHPYCHOH HH(EKIMH) MPEIIOYTUTETEHO
HCTIONB30BaHHE MHCEKTHIUIOB CIIOCOOOM MPEIIOocagouHoi 00paboTku KiryOHEil.
JInst 3amuThl MPOAOBOIBCTBEHHBIX IOCAAOK KapTodens OT KOJOPAICKOIro KykKa
11es1ecoo0pa3HO OIMPBICKUBAHUE PACTCHUI WHCEKTHIMJAMHU B IIEPUOJ BETEeTaIWH.
TakTHdyeckue MpUEeMbl HAIPABICHB! HA CHIDKCHHE YHCICHHOCTU BPETHOH HTOMO-
(ayHbI, oOecriedeHne YKOJIOTUISCKONH 0€301acCHOCTH, COKPAIICHUE TOTEHIINAIBHBIX
MOTEeph ypoXash M MaTepUalbHO-ICHEKHBIX 3aTpaT, MOBBIIICHHUE ITOKa3aTenel co-
PTOBEIX M CEMEHHBIX KaueCTB, PEHTAOCIBHOCTH M NPEAYNPEKICHHUE pPa3BHTHS
PE3UCTEHTHOCTH Y KOJIOPA/ICKOTO JKyKa K HHCEKTHIIUIAM.

KioueBbie ci10Ba: kapTodens, KOIOPaACKUH KYyK, TIH, ITPOBOJIOYHHKHN, HHCEK-
THIU/IBI, PE3UCTEHTHOCTD, TAKTUKA IPHMEHEHHS 3aIIUTHBIX MEPOTIPHUATHIA.

BBenenmne. Kaprodenp sBIseTCsS ONHON W3 OCHOBHBIX IPOIOBOIB-
CTBEHHBIX KYJBTYp, HE YCTYIAIONINX 110 CBOCH IIEHHOCTH 3€PHY, IOITOMY
BhIpammmBaercs oonee ueM B 140 crpanax mupa [1]. Onnako B benapycn B
MTOCJIETHUE TOABI OTMEUYAeTCs TeHICHIIHS CHIKCHHUS TUTOIIaaeii kaprode-
ns1. Tak, ecnu B 2010 1. mmomaap BO3IEIBIBAHUS KapTOQeNs B X03sHCTBAX
Bcex kareropuit pocrturana 371,0 teic. ra, To B 2017 1. — cHU3UIAch HA
25,3% wu cocraBuna 277,3 Teic.ra. Bmecte ¢ TeM oTMe4aeTcs 3HAYH-
TeJIhHOE MOBEIIICHUE ypokaHOCTH KapTtodens: B 2010 . — 186,0 w/ra, B
2017 1. —291,0 w/ra [12].

ToBapHOCTH KapTO(ens, PeHTAO0CTBHOCTh €ro IMPOU3BOJCTBA, KOHKY-
PEHTHOCTIOCOOHOCTh TIPOWM3BOAUTENS HA PHIHKES HAMPSIMYK 3aBUCAT OT
TEXHOJIOTHUYECKUX MPOIECCOB BO3/ICIBIBAaHHS (TOATOTOBKA ITOYBHI, CEMEHHO-
TO MaTepuala, BHCCCHHE YIOOpEHHIA, TPAaHCIIOPTHPOBKA B TIOJIC U 3aTpy3Ka B
Ca)KaJIKy, [T0CAJIKa) U B IIEPBYIO OUEPENb — OT CHCTEMBI 3aIIUTHBIX MEPOIPH-
SITUM IPOTUB BPEIHBIX OpraHu3mos [§, 13, 14].
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CTpyKTypa npou3BOJICTBA, COPTOBOM COCTaB M PHIHOK Kaproderns aud-
(epeHIMPOBaHbI MO IIEJIEBOMY HCIIOJIb30BAaHHIO: CEMEHHOU KapTo(elb,
MIPOIOBOIBCTBEHHBIN  (TIPOMBIIINIEHHOE TPOU3BOJACTBO), TPAJAUIIHOHHBIN
(BBIpammBaHue UIst COOCTBEHHOTO MOTPEOICHNS), Ha IepepabOTKy (YHIICHI,
kaprodens Gpu), Ha KpaxMal, IPOU3BOACTBO OPraHUIECKOro KapToders. B
TOXKE BPEeMS [T PA3HOTO [IEJIEBOTO MCIIONB30BAHUS KapTO(EIS CYIIeCTBYIOT
SKOHOMHUYECKH 3HAYMMBIC BPEIOHOCHBIE O0BEKTHI. Tak, YNTICOBOMY KapTo-
(ernto ocCHOBHO# Bpe HaHOCUT nipoBoiouHKK (ceM. Elateridae), cemenHOMY
— TIS-IEPeHOCYMK BUpYCcHO# uHpekiun (cem. Aphididae), s nonydeHus
PUOBLTHLHOTO Yporkast — Kostopaickuii xkyk (cem. Chrysomelidae) [6].

Just 3amuThl kKaprodelsi oT BpeaHON 3HTOMOGAyHbI B IPOM3BOJICTBE
HCTONB3YIOT pa3iMyHbIC CIOCOOBI: 00paboTka KIyOHEH mepen Mmocaakoi
(TIPOBOIOYHMKH, KOJIOPAJICKUH KYK, T/IN), BHECCHUE MTPperapaTa B PsIKHA IPH
mocanke (TIPOBOJIOYHHKH), OTIPHICKUBAHUE PACTEHUM B MEPHOJ BETeTaluu
(xomopaackuii KyK, TH) [4].

B mocnename roap 0TMEYaeTCs MOJIOKUTEIbHAS THHAMUKA YBEIUICHUS
00BEMOB TIPUMEHEHHUSI MHCEKTUIIUIOB CIOCOOOM MpennocaaouHoi odpa-
6otku kiyoneit kaprodenst [3]. [To ganubim ['Y «ImaBHast rocynapcTBeHHas
MHCTICKIMS TI0 CEeMEHOBOJCTBY, KapaHTHHY M 3aIlUTE PACTCHHI», €CIU B
2003 1. B yCIIOBHSIX MPOU3BOACTBA OBLIO 00padboTano npemaparamu Jumsb 0,6
ThIC. T KITyOHEH, To yepes 10 et (2012 ) 06beMbI TPUMEHEHHS TTECTUIHIOB
JIaHHBIM CIIOCOOOM BO3POCITH B IECATKU pa3 U cocTtapsum 113,8 Thic. T.

Jist 000CHOBaHMS TaKTHKHU MPHUMEHEHHS CPEIICTB 3aIIUTHI C IEIbI0 T0JI-
TOBPEMEHHOTO KOHTPOJISI YMCIICHHOCTH BPETHBIX OPTaHU3MOB B arpoIIeH03axX
Kkaprodensi HeoOXOIUM BCECTOPOHHHI aHAM3 M OTCICKHBAHHE MPOLIECCOB
npucrocooienust nomnymsinuid ¢purodaroB k HOBbIM ycioBusM [7]. TToaro-
My OJHHM U3 HAIlPaBICHUN MCCICOBAHUH JTa00PaTOPHH 3aIUTHl OBOIIHBIX
KyasTyp U Kaprodens PYII «MTHCTHTYT 3aIIUTHI pacTEHHU» SBISIETCS pa3pa-
0OTKa CHCTEM U TEXHOJIOTHH 3aIUThI KapTOo(essi OT BPEAHBIX OPraHU3MOB,
MMEIOIMUX ONTUMHU3UPOBAHHYIO W aHTUPE3UCTEHTHYIO HANPaBICHHOCTh. B
CBSI3U C 9TUM, LIETBIO0 JaHHOU pabOTHI SBIISIACH CPABHUTEIIbHAS OLIEHKA BIIH-
SIHUSL PA3IMYHBIX TEXHOJOTHMYECKUX MPHUEMOB IO HCIIOJIIB30BAHUIO CPEACTB
3aIIUTHl OT BPEIHON 3HTOMO(]AYHBI Ha XO3SHCTBEHHBIC U YKOHOMHYECKUE
MTOKa3aTeNI TIPOU3BOICTBA ITPOTOBOIBCTBEHHOTO U CEMEHHOTO KapTo(es.

Marepuajabl U MeToAbl NMPOBeIeHHs McciaeaoBanmii. MccrnenoBanus
BBINOJHSIM Ha onbITHOM nosie PYII «MHCTUTYT 3aliuThl pacTeHHi» B
2007-2013 rr. [IpakTHUeckoe 0CBOEHUE PA3IMYHBIX CIIOCOOOB MTPUMEHEHUS
MHCEKTHLMAOB B 3aIIUTE KapTOo(em st OT BPeIHBIX OPTaHU3MOB OCYIIECTBIIS-
JU B TIPOU3BOJACTBEHHBIX YCIOBHIX B 2010 1. 3ammTy CeMEHHBIX MOCAT0K
kaprodesnsi OT BpeJHOH SHTOMOGdAyHbI MPOBOAWIM B 0a30BOM XO3SHCTBE
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CIIK «ArpoxombOunar CHoB» HecBuxkckoro paiiona MuHCKO#W oOmactu,
IJle WHCEKTUIUABl MPUMEHsUIH CIIOCOOOM MPEeArnocagodyHol 00paboTKu
KIyOHeil. DPPEKTUBHOCTD TEXHOJIOIMYECKUX HPUEMOB MO 3aIUTE MPOJIO-
BOJILCTBEHHBIX ITTOCAJOK OT Koyiopaackoro skyka m3ydann B CIIK «VYma»
Bepesunckoro paitona MuUHCKOH 00JacTH C UCTOIH30BAHHEM WHCEKTHIIH-
JIOB CLIOCOOOM OTIPHICKUBAHUSI PACTEHHUH B TIEPHO BETCTAIHIH.

HWccnenoBanus BRIIONHSIIA HA CpeHEpanHeM copte Omuccet u cpene-
crienbix coprax kaprodens XKusuia, Ckapo u Kpunnia.

OUTOCAHUTAPHYIO CUTYAIMIO 110 BPEIHOW 3HTOMO(]AYHE OICHHBAIH B
JMHAMHKE B IIEPUOJ BEereTanuu kaprodelis, yUnThIBas 3aCelICHHOCTh pac-
TEHHH W YUCICHHOCTH KOJIOPAJCKOTO XKyKa, TIH, a TAKXKE TIOBPEKICHHOCTh
KITyOHEH MPOBOJOYHUKOM B Tepuox yoopku ypoxkas. KonTpoms ¢enoTn-
MMMYECKON CTPYKTYPBI U IKCTIPECC-AUArHOCTUKY MOIMYIISIINAN KOJIOPAJICKOTO
JKyKa C OIPEACTICHNEM UX 110 PE3UCTEHTHOCTH K MTUPETPOHIaM OCYIIECTBIISA-
JIU TI0 OOIEpUHATHIM MeToauKaM [ 11, 7]. buonormdaeckyro, X03s5iCTBEHHYIO
1 SKOHOMHYECKYI0 3(P(PEKTHBHOCTH NMPUMEHEHHS HWHCEKTHIIUIOB PacCUH-
TBIBAJIM Ha OCHOBE MpeIoKeHHBIX MeToauk [9, 10, 15]. Cratuctuueckyio
00paboOTKy pe3yibTaToOB MPOBOAMIN COITACHO METOIHKE ITOJIEBOTO OMBITA
[5] ¢ momoikro porpamMmer Excel.

Pe3yabTaThl 1 ux o0cy:xiaenue. [IpeamoxenHas TaKTUKa MPUMEHEHHS
3aIIUTHBIX MEPOIMPUATHI OT BPEIHBIX OPTaHU3MOB Oa3MPyeTCs Ha parm-
OHAJBPHOM HCIOIB30BAaHIUHM WHCEKTHIUIOB (CIIOCOOOM TMPEaroca 0qHoit
00paboTKN KITyOHEH WM ONPBICKUBAHMS PACTCHWH B MEPHOJ BETETAIINN)
C yYeTOM CBOEBPEMCHHOW, PEryIIpHOH U OCTOBEPHOH WH(POPMALIUT
00 u3MeHeHuH (DUTOCAHUTAPHON CUTYallMH MO BPEAHOW 3HTOMOGayHe B
arpoieHo3ax KaproQessi ¢ pa3HbIM IIEJIeBbIM Ha3HAaYCHHUEM (CEMEHHbIC U
MIPOIOBOIGCTBEHHBIC TTOCA/IKH).

B MHOroJIeTHHX IMOJIEBBIX ONbBITaX OlleHUBAIN 3D (HEKTUBHOCTH HEOHHKO-
THHOUAOB, copepkammx umunakitonpun (Hympux 600, KC, ArpoBurains,
KC, Tlukyc, KC, Taby, BCK, Koiior, KC, NUmumop Ilpo, KC, Axuba,
BCK), tnameroxcam (Kpyizep, CK) m KOMOMHHpPOBAHHBIX IPETapaToB,
cozepxamux neHdiyden + kinornanuauat (Omecro Ksantym, KC), Tua-
MeTokcaM + maudenoxonaszon + ¢mynnokcornn (Cenect Tom, KC), nmuma-
wionpun + Oudentpun (Mmupma-mut, TIIC). Ilpemaparbl HUCHOIB30BAIH
croco0oOM TPeanocagoqHOr 00paboTKH KIyOHEH B 3alIuTe OT BPEIHBIX
opranu3MoB. B Ttabmume | mpeacTaBieHBl pe3yabTaThl Ha TPUMEpE HC-
ciepoBanmii B8 2007, 2009, 2011 rr. mo 3HeKTHBHOCTH MpernaparoB st
3alUThl KapTO(desisi OT KOJIOPAICKOTO JKyKa: THOENb BPEIUTEIs J0CTUTaa
99,9-100%, ypoBenp coxpaneHHoro ypoxkas 12,8-32,3% wna ¢one BHI-
cokoil 3acemeHHocTH pacteHuil (57,3-96,5%) W YNCIEHHOCTH JUYUHOK
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(21,0-59,1 oc./pactenne) YCTaHOBIEHO, YTO MHCEKTHITMIBI 00Ia1aIu Mpo-
JTOJDKUATENIBHBIM TIEPHOAOM 3aIUTHOTO JeicTBus — Oomee 80 CyTOK, 9TO
MIPEBHINIATI0 MEPUOJ] BPEIOHOCHOCTH JTHYWHOK KOJOPAICKOTO XKyKa, KOTO-
pwiii coctaisier 17-30 gHel. B cBs3M ¢ 9THM HEOOXOAUMOCTh TPUMEHEHHSI
WHCEKTHLUIOB B IIEPHOJ BETETAIlNN PACTCHNU OTCYTCTBOBAJIA.

Crnemyer OTMETHTB, UTO TIpeTaparaM, pa3peIIeHHBIM IS TPUMEHCHHUS B
peciyOIrKe criocoOoM TPeAnocaaodHoil 00paboTku KIIyOHEH, CBOMCTBEH-
Ha BBICOKAsl MHCEKTHUIMIHAS aKTUBHOCTh HE TOJIBKO MPOTUB KOJIOPAJCKOTO
JKyKa, HO M TIel (CHI)KEHHE YHCIEHHOCTH BO3MOKHO 110 100%) 1 mpoBo-
JIOYHUKOB (YMCHBIIICHHE MOBPEKICHHOCTH KIyOHEW HOBOTO ypoxkas Ha
59,8-87,7%).

Tab6auna 1 — I dexTUBHOCTH NPeNapaToB, MCHOJIb3YeMbIX CIIOCOOOM

NpenocagouHoi 00padoTku KiIyOHel 1151 321U ThI KapTodeist 0T KOJI0PaJCKOIo
2KyKa (mosieBble onbIThl, PYII « AHCTUTYT 3a1IUTHI pacTeHuii»)

3ace- Yucaen- BuoJo-

H Coxpa-
opma JIeH- HOCTb | rmyecKas | = ° o
Ton Bapuant pacxoaa, HOCTh | JIMYUHOK, | 3(pdek- o
Ja/T pacre- | oc./pacre- THB- mili)i o
Huii, % HHe HOCTB, %o ’
Konrpons
(6e3 06paboTKM) B 373 9.1 B B
= _
S | Hympra 600, KC (mvit- 1 5 53 | 0902 | 00003 | 99.9-100 | 144227
& | maxmonpux, 600 /i)
Kpyitsep, CK 0.14-0.22 | 0,0-0.2 | 0,0-0.1 | 99.9-100 | 27,7-32,3
(Tnametoxcam, 350 r/m)
KonTpons
% (6e3 06paboTkn) B 70,0 210 B B
Q -
Miieye, KC (mwmzaicno- | 15 3 | 9 0,0 100 | 12,8-17,1
npuz, 600 r/m)
Konrpons
— | (6e3 o6paboTkm) - 96,5 23,1 - -
)
| Taby, BCK (manzaxio- |5 o4 | g 0,0 100 [29.8-313

npux, 500 r/m)

[Tpon3BONCTBEHHYO TPOBEPKY TEXHOIOTHUECKOr0 PHEMa — IPUMEHCHHE
MpenaparoB CocoOOM MPEANOCaI0uHOI 00pabOTKH KITyOHEH OCYIIeCTRIIs-
JM TIPH BBIPAIIMBAHUN KapTO(ess Ha CEMCHHbBIC LS C HCIOIb30BaHUEM
WHCEKTHUIINA, COMACPIKAIIECr0 MMHUAAKIONpUA. B kadecTBe mpumepa ObLl
BeIOpaH [Tukyc, KC (umumakmonpun, 600 1/1) B HOpMe pacxoma 0,2 /T ¢
pacxonoMm padoueii sxunkoctu 10 51/T. B 6a30BOM BapuaHTe NPUMEHSIN WH-
cexruun Kondunop Dxerpa, BAT (mmupaxionpua, 700 r/kr) criocodom
OIPBICKMBAHUS PACTCHHUI KapTodess B epuoj Beretanuu (HOpMa pacxoza
0,04 kr/ra, pacxox padoueii xxuaxoctu 300 si/ra) (Tad. 2).
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AHanu3 JaHHBIX THIPOTEPMHUYECKUX PECYpPCOB BETETAIMOHHOTO TIEPHO-
na 2010 r. 8 HecBmkckom paiione (CIIK «ArpokomOuHar CHOBY) Tokasan,
gro B III mexame mast temmeparypa Bo3myxa +14,2 °C cooTBeTcTBOBasNa
YPOBHIO cpeHeMHOTOoeTHEero 3HaueHus (+14,4 °C) u GnaronpusTcTBOBaIA
MacCOBOMY BBIXOAY KOJIOPAJICKOTO JKyKa U3 MECT 3UMOBKH. B manmpHEHIIIeM,
TeMIeparypa BO3/IyXa B HIOHE BBIIIE CPSAHEMHOTOJICTHHUX IMTOKa3aTenell Ha
1,6-3,6 °C u koiamuecTBO 0cankoB 92278 % OoT HOPMBI, CIIOCOOCTBOBAIIN
Pa3BUTHIO JTHYUHOK (uTOdara.

Tabéauua 2 — P ¢eKTUBHOCTH 3aALUTHBIX MEPONPHUATHI IPOTHB BPeIHOM
HTOMO(AayHBI PU BO3/IEJbIBAHIHN CEMEHHOT0 KapTodes: (IPOn3BOaCTBEeHHBINH

onbIT, CIIK «Arpoxkomounar Cuo», Hecuaxekuii paiton, Munckast odsiactb, copTt
Kusumna, 2010 r.)

TexHoJIOrHS 3aIUThHI

Tloka3zaresn
0a3zoBast ONbITHAsI
Cr10c06 06paboTku OIPBICKUBAHUE BETETUPY- o0paboTka Ki1yOHen
P IOINX pPacTeHU Tiepe;] mocaakon
TIpenapar Koudunop Dxerpa, BT IMuxyc, KC
JleiicTByoliee BEIIECTBO umugakiaonpun, 700 r/kr | umupaknonpui, 600 /i
Hopwma pacxona, xr/ra; i/t 0,04 0,2

3aceIeHHOCTh PACTEHUIT KOJIOpa-
CKHM XXYKOM (%) / 4HCIICHHOCTh 78,8/19,0 -
JTMYUHOK (0C./3aC. pacTeHHE)

CHmxeHue HHCIIEHHOCTH KONOpaz- 89.6 100
CKOTO XyKa, %o

Tlepuon 3aMUTHOTO IEHCTBUSA, THU 21-30 80-90
CHIKEHUE Pe3UCTEHTHBIX 0CO0eH, 41 HE BHISBICHO
ILIL.

CHIKEHUE YUCICHHOCTH TIeH, %o 75,0-80,0 100

Buonornueckas 3pheKTHBHOCT
MIPOTUB ITPOBOJIOYHMKA, %o 11O KOJIH- - 81,5
YeCcTBY KIIyOHei

10 Macce KiyOHei - 73,5
YpoxaitHOCTS, 1/Ta 367,0 546,0
CoxpaHeHHbIH ypoxaii, 1y/ra - 179,0
% - 32,8
3aTpaThl Ha BO3IENBIBAHIE KapTO- 48205

temnst, noyur. CIIA/ra*

VCII0BHO YHCTBIN JTIOXOI, AOJII.

CIIA/ra* 8065,2

PenTabensHOCTh, % 167,3

* B nenax 2010 r.
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B pesynbrare, cnoxuBluinecs norogusie yciosus B III nexane nrons
MIPUBETH K HAPACTaHUIO YHCICHHOCTH Bpemutens Beime DIIB: B 6a3oBom
BapUaHTe 3aCEJICHHOCTh pacTeHuil kaprodens nocrurana 78,8% c uuc-
JICHHOCTBIO JINYMHOK 19,0 0c./3aceieHHOe pacTeHHE. YUeT, IPOBEICHHBIM
mociie oopadorku Koudumopom Dxcrpa, BJAI B 111 mexame urois mokasai,
9TO B 6a30BOM BapHaHTE OTMEYAJIOCh CHIDKCHHUE YHCICHHOCTH JTHYMHOK Ha
89,6%. B TO Bpems Kak B ONMBITHOM BapHaHTE TOJ BozaeWcTBHeM lImky-
ca, KC, npumensieMoro crnoco6oM mpearnocagodyHoil 00paboTKH KIyOHEH,
B [IEPHO]] BBIXO/a KOJIOPAICKOTO JKyKa U3 MECT 3MMOBKH W ITUTAHUS, HACTY-
maia rubes MMaruHaabHOU ctagnu Ha ypoBHe 100 %. Passutne Bpenutens
(oTKIMamKa AU, OTPOKACHHUE THINHOK, (POPMHUPOBAHUE KyKOJIOK, BBIXOJ MO-
JIOZOTO JKyKa JISTHETO MOKOJICHNS) He 0TMEYasIoCh (Taom. 2).

CreneHp MOBPEXKICHUS JTHCTOBOM MOBEPXHOCTH PACTEHHHA KapTodens
KOJIOPAJCKUM JKyKOM B KOHTPOJIFHOM BapHaHTe 06e3 00paboTKN HAXOIMIACh
Ha yposHe 80-90 % (5-# 6amr), B TO Bpemsl Kak MpHU NMPUMEHEHIH 0a30BOH
TexHonoruu — 10 10 % (1-i# 6amt), ONmBITHOHN — MOBPEXAEHHUS OTCYTCTBOBAIH
(0 6asnoB).

Panee HaMM yCTaHOBIIEHO, YTO B pe3yibTare MPUMEHEHHS HEOHHKOTH-
HOWJOB MPOUCXOIUT IIOCTETIEHHOE CHIDKECHHE YaCTOTHI BCTPEYaEMOCTH
(deromopdbr Ne3 y MOJIOIBIX JKYKOB JIETHETO ITOKOJICHHSI, YTO MpPEIOTBpa-
IIaeT pacnpoCTpaHEHHE PE3UCTEHTHBIX ocoOeit [2]. Tak, wcmonbp3oBaHHE
Koudumopa Dkerpa, BAI' nmo3Bonmio cHu3uth 400 Gpernomopder Ne3 Ha
4,1 m.o., B BapuanTe ¢ npuMeHerneM [Inkyca, KC pe3uctenTHBIX 0cobeit He
obOHapykeHo (Tabai. 2).

Ilo pesymbTaraM OIEHKH COCTOSHHSA MOIYJISIIANA OECKPBUIBIX TICH
MetozioM 100-McTOBOM MPOOBI yCTAaHOBIIEHO, YTO OMoJornueckas spdek-
tuBHOCTH [Tukyca, KC B ombrtHOM Bapuante gocturana 100%. B To Bpems
kak Kondpumop Dxcrpa, B/ B 6a30BoM BapuaHTe CHWKAJl YUCICHHOCTh
Tei yactuaHo — Ha 75,0—80,0 %.

[Ipu mpumenenun Iluxyca, KC npocnexnBanack TCHACHIUS CHIKCHUSI
MTOBPEKICHHOCTH KITyOHEH MPOBONIOYHUKOM. Tak, mpu yOOpKE B OIBITHOM
BapuaHTe MOBPEKICHHOCT KIyOHEH B ypokae Obuta B 5,0 pa3 HIDKE, 9eM B
0azoBom Bapuante. buonornueckas s¢dexruBrocts IInkyca, KC npu stom
coctaBmia 81,5% 1O CHIKCHHIO KOJIMYECTBA MOBPEXKICHHBIX KIyOHEH n
73,5% — mo ux macce (Tadm. 2), 9TO COCOOCTBOBAJIO MOBBIIICHUIO MTOKA3a-
TeNeil COPTOBBIX M CEeMEHHBIX KauecTB Kaproders. OmpeneneHo, 9To J0ms
COXpaHEHHOTO ypokast KiryOHeit Obuia Boiie Ha 179,0 w/ra (uim Ha 32,8 %) B
OTIBITHON TEXHOJIOTHH TI0 CpaBHEHHIO ¢ 0a30BoM. [IpakTrueckas peanu3amus
TEXHOJIOTUH COTPOBOK/IAJIACH TTOMYYEHHEM YCIOBHO YHCTOTO JI0XOZa B TIpe-
nenax 8065,2 nomt. ClIA/ra (B nenax 2010 r.) npu penradensHocTu 167,3 %.
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Takum oOpas3om, mpenmocanodras obpaboTka KIyOHEH sBISETCA KO-
JIOTHYECKH OE30TacHBIM W 3KOHOMHYECKH S(PQPEKTHBHBIM MPHUEMOM, TaK
KaKk TepUoj 3allUTHOTO JEHCTBUSI HMHCEKTUIMIOB 3HAYUTENBHO YIJIH-
HSIETCSl 110 CPaBHEHHWIO C HAa3eMHBIM OINPHICKMBAaHMEM. DTO HPUBOAUT K
CHIDKEHHIO KOJMYecTBa 0OpadOTOK 3a CYET MCKIIIOUSHHMSI OINpPBICKWBaHUI
NPOTHUB TIICH-NIEPEHOCUYUKOB BUPYCHBIX OOJIE3HEH M KOJIOPAACKOTO KyKa,
YTO 0COOEHHO BaXKHO Ha CEMEHOBOIYECKHX MOCaIKax KapTodes.

B ocHOBy 3amuThl KapTogens, BO3/IENBIBAEMOT0 Ha IPOI0BOILCTBEHHBIE
LIEJTH, TIOJIOKEHO IIEHOBOE MPEUMYIIIECTBO C HCIIOJIb30BaHIEM HHCEKTUIIN/IOB
CIIOCOOOM OIIPBICKMBAaHMS PACTCHUH B IEPUOJ BEreTallMk OT KOJIOpaj-
CKOTO KyKa. TeXHOIOrusi BKJIIOYaJla ONBITHBIA BapHaHT C MPUMEHEHHEM
WHCEKTHIIU/IA U3 XMMHUYECKOTO KJIacca HEOHUKOTHHOU/IBI, COJIEPIKAIIero atle-
tamunpu. B kauectse npumepa 6611 BeIOpaH Pexkcdiop, PIT (ameramunpu,
200 r/xr) B HOpMeE pacxona 0,06 kr/ra. B 6a30BoM BapHaHTE MCTIONB30BAIN
Axrapy, BAI" (Tmamerokcam, 250 r/kr) B HOpMme pacxona 0,07 kr/ra.

Ilo arpomercoposorndeckuM mokasaresnssMm B bepesnHckoMm paifoHe
(CIIK «Ymay») npu temmeparype Bozayxa +14,7 °C (cpeaHeMHOroneTHee
3HaueHus +14,8 °C), BBIX0OJ KOJOpaJCKOro xyka orMeuaincsa B III mexane
Masg. MaccoBoe MOsBICHHE JHMYMHOK (uTO(ara oTMe4anoch NpH TeMIIe-
parype BO3ayXa BBIIIE CPETHEMHOTOJICTHHUX ToKa3arened Ha 1,7-3,1 °C u
xonnuecTBa ocankoB 52—-100% ot HOpMbL. CoracHO ydeTam, IpPOBEIEH-
HBIM B HIOHE TIepes; 00paboTKo# mocaniok kapToders, 3aCeJIEHHOCTh CopTa
Onucceit nocturana 99,0 % ¢ YUCIEHHOCTHIO TUYMHOK 28,5 0cC./3acereHHoe
pacrenue. IIpu 5TOM B CTPYKType MOMYJIALUKN KOJIMYECTBO JTMIMHOK L, co-
crasnsno — 5,6 %; L, — 38,6; L, — 39,3; L, — 16,5%, uT0 ymoBneTBOpsIIo
TpeOOBaHMSAM O CPOKY IPHMEHEHUs Mpernapara — IpH MacCOBOM ITOSIBIIE-
Hun muunHoK [I-1II Bo3pacToB. B BO3pacTHOM CTPYKType UX YHCIEHHOCTD,
KaK CleJyeT U3 BhIILENPUBEIEHHBIX JAHHBIX, focturana 77,9 %.

YcranosneHno, 4yro npumenenue Pexcduiopa, PIT B mepuon Bereraumu
obecrieunBago OHOJIOrn4eckyo 3(QGEeKTUBHOCTh OT BpPEIUTENsS HA ypOB-
He 91,9-100%, coxpanenue ypoxas B mpexaenax 1159 wra (54,6%)
OTHOCHTENIbHO BapuaHTa 0e3 00paboTku (Tabm. 3). OcBoeHNE TEXHOIOTHI
CIIOCOOCTBOBAJIO TIOBBIIICHUIO JKOJOTHYECKOM UYHCTOTBI CO CHM)KEHHEM
MEeCTULIMIHON Harpy3Ku Ha arpoueHos B 1,5 pasa, uro coctasisuio 31,4 %
B CpaBHCHUM ¢ 0a30BbIM BapuaHTOM. lcrosjbp30BaHHME WHCEKTUIMIA W3
XUMHUYECKOI'0 KjilacCa HECOHUKOTUHOUABI IMTPUBEJTIO K CHMXKECHUIO PE3UCTCHT-
HBIX 0CO0ei 1Mo wactore BcTpedaeMoctd deHomopd Ne3+Ne6 Ha 4,0 1o
[Tpumenenne npeyIaraeMpIX TEXHOJIOTNIECKUX MPUEMOB COITPOBOXKIAIOCH
9KOHOMHEH 3aTpaT Ha TeKTapHyI0 00paboTKy B paszmepe 4,8 momr. CIIIA/
ra (um Ha 55,5 %), moy4eHreM 4uCTOoro J10Xoaa B npenenax 2840,9 gos.
CIIA/ra npu penrabensHocTH 158,3 %.
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Tabdauna 3 — I PpekTUBHOCTH HHCEKTHLHAOB, HCI0JIb3YeMbIX CIIOCOO0M 00padoTKH
pacTeHMii B mepHo] BereTaluu /ISl 3aIHTHI MPOI0BOJILCTBEHHOI0 KapTodeist

OT KOJIOPA/ICKOro KyKa (mpousBoacTBeHHblii onbIT, CIIK «Ymay», bepe3nnckmii
paiion, MuHckas odiaacts, copt Onucceii, 2010 r.)

Moxasatean TexHoJI0rHs 3a1UTHI
Oa3oBasi ONBITHAS
[penapar Akxkrapa, BAT" Pexcduop, PIT
JleficTaytomee BemecTso THAMETOKCaM, aleTaMHIPH,
250 r/xr 200 r/n

Hopwma pacxona, 11, kr/ra 0,07 0,06
CHImKEHUE YHCICHHOCTH JIMYMHOK 0 CYyTKaM
nocie 006padboTku, % 3 99,3 98,6

7 100 100

14 98,3 91,9

21 98,7 97.4
[MecTunmanas Harpyska, I 1.B./Ta 17,5 12,0
CHWKEHUE NEeCTULUIHON Harpy3Ku, % - 314
CHWKEHUE PE3UCTEHTHBIX 0CO0CH, TL.II. _ 40
(o yactore BcrpeyaemocTu hernomopd Ne3+Ne6) ’
YpoxaliHOCTB, 1/Ta 2274 2123
CoxpaHeHHbIH ypoxai, 1/ra* 130,9 1159
CoxkpaleHue NoTeHIHAIbHEIX I0Tepb, %™ 57,6 54,6
DxoHomus 3arpar, nomt. CIIA/ra** - 4.8
VenoBHO unceThii goxox, o, CIIIA/ra** — 2840,9
PenrabensHOCTD, % - 158,3

* JlaHHbIE NPE/ICTABICHBI OTHOCHTEIHLHO KOHTPOJILHOIO Ta (0e3 06padoTkm); ** B nenax 2010 r.

P

3axiarouenne. TakuM o0pa3oM, Ha OCHOBAHUM MHOTOJICTHHX HCCIIe-
JIOBAaHMH MpEIIOKEHA TAaKTHKAa MPUMEHEHUsS! 3alIUTHBIX MEpOIpPUSTHH B
arpoLeHo3ax kaprogens, OCHOBaHHAs Ha PAllMOHAJIBHOM HCIOJIB30BaHUH
CPE/ICTB 3alMTHl B Pa3HbIX 110 WHTEHCH(UKAIMU arpOTEXHOJOTUSAX MpO-
W3BOZICTBA KapTO(est C yIeTOM IIeJICBOr0 Ha3HAYeHHs M (PUTOCAaHUTAPHOU
CUTYaIllH1 110 BpeHOI SHTOMO(ayHe.

[Tpu BeIpammBaniy KapTodes Ha CEMEHHBIE LIENH JUIsl 3alUThI OT BPE-
HBIX OPTaHU3MOB 11€1€CO00Pa3HO UCIOIb30BAHIE HHCEKTUIIUAOB CII0CO00M
npeanocagouHoil o6paborkn xiyoHed. Ilpum mpakTHYeckoM OCBOEHHHU
TEXHOJOTUM IPEANOocagodHoi o0paboTku KiIyOHEHl ¢ MCIOIb30BaHHEM
nmugakionpuaa, Ha npumepe Ilukyca, KC (0,2 n/t) B 2010 1. noka3zana
BO3MOYKHOCTH BBICOKOH €€ 3()()eKTMBHOCTH B CHMXXEHHH BPEIOHOCHOCTH
Ha KapTrodene BpeIHOH SHTOMO]ayHbI: KOJIOPaACKOro >KyKa U TiIeH-mepe-
HOCYMKOB BUpycHOI mHpekunu (no 100%), nposomounukoB (81,5% 1o
CHIDKCHHUIO KOJIMYECTBA TOBPEXK/CHHBIX KIIYOHEi). YCTaHOBJIEHO CHHIKeE-
HUE MEeCTUIUIHON Harpy3Kd Ha arpoleHo3 B nepuoj Bererauuu 10 100 %
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(uckimroueHne 006paboTOK MPOTUB KOIOPAACKOTO KyKa U TJIEH), MTOBBIIIIEHHE
poAyKTHUBHOCTH pacteHuid Ha 179,0 w/ra (wiu Ha 32,8 %), oTMeueHa aH-
THUPE3UCTEHTHAS HAIIPABICHHOCTH (PE3UCTEHTHBIX 0c0o0eH He 00HAPYKEHO),
YCIOBHO YHCTBII 1oxox coctasisii 8065,2 nomt. CILIA/ra npu peHTadesb-
Hoctu 167,3 %.

IIpu BoznenbiBaHuM KapTodess Ha MPOJOBOIBCTBEHHbBIE LEIH IS 3a-
LIUTBI OT KOJIOPAJICKOTO JKyKa MCIIOJIb30BAHUE alleTaMHITPpUIa Ha TpUMeEpe
uncekTunuaa Pexcdurop, PIT (0,06 n/ra), criocoOOoM ONPBICKUBAHHS pac-
TEHUH B MEPHOJl BEreTaluy CONMPOBOXKIAIOCH CHHKEHHEM YHCICHHOCTU
nuarHOK Bpeautens Ha 91,9-100%, nmecturmanoi Harpysku Ha 31,4 %,
YMEHBIIICHHEM PE3UCTEHTHBIX ocobei Ha 4,0 1.1, COKpaIeHneM MOTEHITH-
aNbHBIX TOTeph Ha 54,6 %, SKOHOMHUH 3aTpaT Ha TeKTapHYI0 00pabOTKy B
pazmepe 4,8 nomn. CIIA/ra (unu Ha 55,5 %), nosy4eHreM yCIOBHO YUCTOTO
noxona B npenenax 2840,9 nomn. CIA/ra npu penradensHoctu 158,3 %.

[Tony4yeHHble JaHHBIC SIBISIOTCS OOOCHOBAHUEM JIJISl MCIIOJIb30BAHMUS
[perapaToB, pa3pelieHHbIX K MPUMEHEHHUIO HA TEPPUTOPHU PeciyOInKu
B 3amre Kaprodes pa3iMuHOro HeJIeBOr0 Ha3HAYEeHUs] OT BPEIHOW DH-
ToMO(ayHBI.
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E.V. Brechko, M.1. Zhukova
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

TACTICS OF PROTECTIVE MEASURES
APPLICATION AGAINST HARMFUL ORGANISMS
IN POTATO AGROCOENOSES UNDER DIFFERENT
TARGET USE

Annotation. The article proposes a tactic for the application of protective mea-
sures, depending on the phytosanitary situation in potato agrocoenoses, target objects
and farm specialization. For seed potato plantations protection against a pest complex
(wireworms, Colorado potato beetle, aphids-vectors of viral infection), it is prefera-
ble to use the insecticides by the method of preplant tubers treatment. To protect the
food potato plantations against Colorado potato beetle it is advisable to spray plants
with insecticides during the growing season. Tactical methods are aimed at reducing
the number of harmful entomofauna, ensuring environmental safety, reducing the
potential loss of harvest and material costs, improving the indicators of varietal and
seed quality, profitability and preventing the development of Coloraado potato beetle
resistance to insecticides.

Key words: potato, Colorado potato beetle, aphids, wireworms, insecticides, re-
sistance, tactics of protective measures.
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A.B. Buvikoeckasn, A.C. Camonos
PVII « Uucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

BJIMSHUE T'HJIPOTEPMUYECKHUX YCJIOBUI HA
APEAJI CTEBJIEBOI'O KYKYPY3HOI'O MOTBIVIBKA
(OSTRINIA NUBILALIS HBN.) B BEJIAPYCH

Peyenzenm: kano. c.-x. nayk Kpynenvko H.A.

AnHOTanus. B crarbe m3NoKeHBI pe3yibTarsl uccienoBanuii B 2011-2017 rr
[0 BIMSHHUIO TUAPOTEPMUYCCKHX YCIOBUH Ha (POPMHUpPOBAaHHUE apeayia CTeOICBOrO
KyKYpy3HOTO MOTBUIbKAa B TOCEBaX KyKypy3bl, BO3/CIBIBAEMOW B Pa3HBIX arpo-
KIIMMaTHYeCKUX 30HaX bemapycu. YCTaHOBICHO, 4TO IEpBHIE OYard MacCOBOTO
pasButus huTodara chopMIPOBAIHCH B IJKHBIX paiioHax. B cBs3u ¢ OaronpusTHbI-
MU THAPOTEPMUYECKUMH yCIOBUSMH, clokuBIMMcs B CeBepHoil u LleHTpanbHOi
arpoOKIMMATHYECKUX 30HAX B IIOCIEIHUE TONbI, OTMEUYCHO PACHIMPEHUE apeaja
Ostrinia nubilalis B ceBepHOM HampaBiieHUU. Pe3ylbTaThl MOHUTOPUHTA TTOKA3aIIH,
YTO BBICOKAsl YUCIEHHOCTh OTMedaach B I'pogHenckoi, MuHckoil 1 MoruseBckoi
00acTsX.

KuroueBsbie cioBa: crebneBoil KyKypy3HbIii MOTbUICK, Ostrinia nubilalis, xyky-
Py3a, MOHUTOPHHI, arpOKJIMMATHYECKUE 30HBL, CyMMa d(P(PEKTUBHBIX TEMIIEPATYD,
CyMMa 0CaJIKOB, PaCIIPOCTPaHEHHOCTD, TIOBPEKICHHOCTb.

Beenenune. CrebneBoit KyKypy3Hbii MoTbuiek (Ostrinia nubilalis Hbn.)
SIBISIETCSl OJJHMM M3 HauOoJsiee ONACHBIX M IIHUPOKO PACIPOCTPAHEHHBIX
BpeIUTENeH KyKypy3bl B MUpeE. ['yCeHHIbI BpeJuTelIsl MUTAIOTCS Ha Bere-
TaTHBHBIX (JIUCTHS, CTEOIN) M TEHEPATHBHBIX OpraHax (METENKH, IIOYaTKH)
pacrenuii. [loTepu yporkas 3epHa B pe3yJbrare HAHOCUMBIX (PUTO(arom mo-
BpexxaeHnil npessimarot 20,0 %.

B EBporie mepBasi BCIIBIIIKAa MAacCOBOTO Pa3BUTHsI CTEOIEBOTO KyKypy3-
HOTO MOTBLITbKA OblTa oT™MedeHa B 1879 1., cnenyromas — B 1915-1917 rr. Ha
MIPOTSHKEHUN Beero XX CTONETHS MTPOMCXOANIO TIOCTENIEHHOE PACIINpeHHe
apeaJla BpeAMTENs], ¥ K HACTOSIIIEMY MOMEHTY OH OXBaThIBAa€T TEPPUTOPUHU
ABctpuu, benbruu, bonrapun, Xopsaruu, Kunpa, Yexuu, lanuun, @panuuu,
I'epmanum, ['peunn, Beurpuu, Mpnanauu, Utanuu, Mongossl, YepHoropuu,
Hunepmnannos, Hopseruwu, [lonsmm, [Topryranum, Pymeaun, Cepoun, Cio-
Bakuu, CrnoBenuu, Ucnanum, [Isenun, lseituapuu [13, 15, 16].

B nacrosimee Bpemst O. nubilalis siBIsieTcs: caMbIM paclpoOCTPaHECHHBIM
BpenureneM KyKypy3sl B [lonbiie. Jlecsts et Ha3an apeais MOTBIIbKA ObLI
OTpaHMYEH JIMIIb HEOOJNBIINMH PETHOHAMH Ha IOT€ U IOre-BOCTOKE CTpa-
Hbel. OIHAaKO YHUCIEHHOCTh (uTO(ara NnpojporKajia yBEIHUUBATHCSA, W K
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HACTOSIIIEMY BPEMEHH OH BCTPEYACTCs y’Ke NPAKTUIECKN Ha BCEH TEPPHUTO-
puu [onemm. TTonsckue nccnenoarenu Bartos M., Bere$ P. K. ormewaror,
YTO B IIOCIEIHEE JECSATUIETHE MOTBIICK MEPEMEINACTCs B CEBEPHOM Ha-
MIPaBJICHUN CO CKOPOCTBIO 3-5 KM B I'OJl, OXBAaThIBasi TEM CaMbIM IIOYTH BECh
Benbkononbekuii pernod. Tak, B 2004 1. cTeOIeBBIM MOTBUIBKOM OBLIO
3aceneHo 93 pationa, B 2008 1. — 185 paiionos. [ToTepu 3epHa N3-3a MOBPEX-
JIeHHsI pacTeHHH KyKypy3sl coctapisror 10,0-30,0% [2, 13, 14].

B Vkpanne KyKypy3HbIH MOTBUIEK pacnpocTpaHeH B 30Hax Jlecocremnu,
Crenu u [lonechst, ¢ MakcUMallbHOM BPEJOHOCHOCTBIO B 30HE Jlecocrenu
(Yepnosurkast, Bunanxas, Uepkacckas, [lonrasckast, XapbroBckas, Kupo-
Borpasckas oonactu). [To manaeiM O.10. [Inuenko (2008), Ha mpoTsHkeHUN
nocnennux 10 et crebiaeBoit KyKypy3HBIH MOTBUIEK 3acems 63,0-79,0 %
IUIOIIA N TOCEBOB KyKypy3bl, B 30He Jlecocrenmn — Gomee 76,0-87,0 %.
HenoGop ypoxast 3epHa KyKypy3bl BCIEICTBHE TOBPEXICHUS MOTHIIBKOM
cocraBisul B cpeaneM 12,0-15,0%, a B Togpl MaccoBOTO pa3MHOXKEHUS (H-
todara — 25,0-50,0% [1, 3].

Briepeie B Poccun crebneBoro KyKypy3HOro MOTBUIbKA KaK BPEAUTE-
Jis1 koHoru otMeTwt B 1869 1. K.3. Jlunaeman. TpaauiinoHHO cTeOIeBOM
KyKYpY3HbIH MOTBIIEK UMeeT O0iIblIyIo BpenoHocHOCTh Ha CeBepHoM Kas-
kase, B KpacHonapckom kpae, Ha KyOaHu, r1ie pa3BuBaeTCs B ABYX TTOJHBIX
MIOKOJICHUSIX, IPUYEM YaCTh I'YCEHHI] BTOPOTO MOKOJIECHHS OKYKJIMBAeTCs 1
JIaeT HauyaJI0 HEeMHOTOYHMCIEHHOMY TPETheMy MOKoIeH 0. KyKypy3HbIii Mo-
TBIJICK B OJJHOM reHepanuu BcTpedaercs gaxe B Cpenneid nonoce Poccun
(Boponesxckas obmacts) [10, 11, 12].

Ha AmepukaHCKOM KOHTHHEHTE CTEOJIEBOW KyKypY3HBIH MOTBUICK OBIT
BELABIICH B 1917 . Ha momax Kykypys3sl okosio boctona, mrar Macagyccerc
(CILA), 1 co BpeMeHH ero HHTPOAYKIMH CTAJ OMAaCHBIM (pruTodarom Kyky-
py3bl B Muccypu, [lencunbBanuu, CepepHoit Kanudopuun. Haubonemias
BPEIOHOCHOCTh CTEOJIEBOTO KYKYypY3HOrO MOTBUIbKAa OTMEUEHa B INTaTax
entpansHoro 3amaja, r7ie OH pa3BUBaeTcs B 4-X MOKOJICHUAX. B cpennem
ymep0, HAHOCHMBIN MOTBUIBKOM, OIIeHHBaeTCs B 2 mupna moiutapos CIIIA
exeronHo [15, 16, 17].

B Benapycu orMmeueHo peskoe yBenmueHue Bpeponocuoctu O. nubilalis
B 2010 r. rore cTpaHsl, OTEpU ypoxkas 3epHa KyKypy3bl mpesbimanu 20,0 %.
B T'omenbekoii 06macTu cTeONEeBOM KYKypy3HBIH MOTBUICK OBLT OOHAPYKEH
Ha 35,0% (8601 ra) obGcnemoBanHOM TUIOMIAMHU, ¢ YuciaeHHOCTRIO 0,03-1,0
ocoOb/pactenue, B bpecrckoii odnactu — Ha 22,0 % (3221 ra) obcnenoBan-
HOM romanw, ¢ yuciaeHHoctso 0,01-0,1 ocobs/pactenne [9]. YBennduenne
BPEIOHOCHOCTH (urodara 0oOyCIOBHIO AKTYaJbHOCTh HPOBEACHHS HC-
CJIC/IOBAaHUN TI0 M3YUYCHUIO BIMSHHS THAPOTEPMHUYECKOTO PEKHUMa Ha €ro
pa3BHUTHE, IUHAMUKY YUCICHHOCTH.
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Martepuajabl 1 MeTOAMKA NPOBeeHUs nccaeaoBaHuii. M3yyenne pac-
MPOCTPaHEHHOCTH U JTuHaMuKku uncieHHoctu O. nubilalis 8 2011-2017 .
OCYIIECTBILIIN MPU MPOBEICHUN MOHHTOPHHTA IOCEBOB KyKYypy3bl Hayd-
HBIX CEJICKIIMOHHBIX YUPEKICHUHA U ONBITHBIX CTAHINHN, 0a30BBIX XO3SMCTB
B FOxHoi (OAO «Bunomisnckoe», Kamenenkwmii pation, PYIT «bpecrckas
o0JTlacTHAsA CeNbCKOXO3SICTBEHHAS! ONMBITHAS CTAHIWD», Ipy)aHCKui paii-
oH bpectckoii oomactu; PHJ{VII «Iloneccknii HHCTUTYT pacTeHHEBOICTBAY
u KCVYII «CoBxo3-komOuHaT «3aps», Mo3sipckuii paiioH, CITIK «Kpacnas
Apmusiy, PoraueBckuii paiion ['omennsckoii obmactu), Hoori (OAO «CTI'1]
«3amagnsriiy n OAO «Komaposkay, bpectcknii paiion, CYII «CaBymkuHo»,
ManopuTtckuii paiion bpectckoii oonactn), Llentpansroit (CXVY VII «Mun-
ckobnrasz», Bomoxuackuii paiion, PYII «MHCTHTYT 3amuThl pacTCHHI»
Mumnckoii obmactu; YKCIT «Cosxo3 JloOpoBonerny, KnudeBckuii paiion
Morunesckoit obmactu) u Ceseproit (PYCII «DxcniepuMenTanbpHast 6aza
uM. [IImeipeBa, Butebckuit paiion, OAO «Masik «Bpicokoey, OpimaHckuii
paiion, 'CXVY «Jlenenbckasi copToMCHbITATeIbHAS CTaHIMT» ButeOCcKoii
00J1acTH) arpoOKINMAaTHIECKUX 30H. ATPOKIMMATHYECKHUE 30HBI BBIICIISUTH
cormacHo B. U. Menbauky (2004) [5]. ®enonorndeckue ¢assl KyKypy3bl
oTMedanuch coracHo koxy BBCH.

UHCIeHHOCTD 3UMYIOIINX TYCEHHUI] CTEOIEBOTO KyKYPY3HOTO MOTBIIBKA,
€ro KyKOJIOK M 3aCeJIeHHOCTh MMH PACTUTEIBHBIX OCTATKOB B OCEHHHUH U
BECEHHUI MEePHUOABI YIYUTHIBAIA METOIOM OTOOpa C MOCIEAYIOMINM BCKPBI-
treM 100 mpo® MOXKHUBHBIX OCTATKOB, B3SATHIX B 10 MecTax mo auaroHaiu
mous [11, 12].

Ioacuer cymmbl a3 dexruBubix Temnepatyp (COT) npoBoauiu o ¢op-
MyJe:

T, =TT p)><I-I,

a3 H.NO

rie T — cymma oddexrnabix Temneparyp; T, — cpenecyrounas Tem-
reparypa; THJmp — HIDKHUH TeMIepaTypHbIl mopor pa3BUTHUsS (IIOPOroBast
temneparypa +11 °C); H — nepuon, B TeueHHe KOTOPOTO MPOXOAUT aHAIHU3H-
pyeMBblil WIIH yYUTBIBaeMBbIH npoluecc, qHei [4, 6, 7].

Pacuer COT npoBoauiu 3a nepruoji akTUBHOTO Pa3BUTHS CTEOIEBOIO MO-
ThUIbKA (Maif-aBrycr).

®da3pl AMHAMUKY TOMYJISIINY (JIETIPECCHs], pacCeICHHE U MOABEM YUCIICH-
HOCTH, MacCOBOE pa3MHOKEHHE, ITUK YHCICHHOCTH M €€ cliajl) CTe0IeBoro
MOTbUIbKA BeIENsU cortacHo U. . ITomstxoBy, M. I1. ITepcoBy, B. A. Cmup-
HoBy (1984) [8].

Pesynbrarbl HMccieOBaHMN CTATUCTHYECKH 00paboTaHbl METoJIaMu
KOPPEISILIMOHHO-PETPECCUOHHOIO U AUCHEPCUOHHOTO aHAJIU30B C UCIOJNb-
3oBanueM nporpamm Excel, Statistica.
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Pesyabrarsl m ux obdcyxnenue. [lo pesynasratam mccieqoBaHUil ycTa-
HOBJIEHO, YTO ruaporepMuyeckue ycioBus HoBoM arpoximmaruyeckon
30HbI (bpecTckuii palioH) SBISIOTCS ONTUMAIBLHBIMU JIJISI pA3BUTHS CTEOIe-
BOTO MOTBUIbKA (Tabmmiia). JlaHHBIN BBIBOJ OBLT CHENaH WCXOAS W3 TOTO,
YTO, M0 JIUTEPATypPHBIM JAaHHBIM, JJIS 3aBEPIICHNS MOIHOTO IMKIIA Pa3BUTHSA
CTeOIEBOMY KYKYPY3HOMY MOTBIIbKY HEOOX0oauMa cyMMa A (HEKTUBHBIX TEM-
neparyp He meHee 711 °C (mpu HIKHEM TEMIIepaTypHOM IOPOTe Pa3BUTHS
+11 °C), cymMmma ocajikoB, BbIABIIUX B Mae-aBrycre, ot 200 1o 300 mm [6, 12].

AHanu3 TaHHBIX MOHUTOPHHTA CTE0JIEBOTO KYKypy3HOTO MOTBUTEKA B Ho-
BOH arpoKJIMMAaTHIeCKOH 30He mokasai, uto B 2011-2014 rr. Obl1a BeICOKas
YHCJICHHOCTh M BPEIOHOCHOCTH (utodara, B 2015-2017 rr. — nenpeccuBHOE
pa3BuTHE.

Taxk, B 2011 1. 3aceleHHOCTh PACTUTEIBHBIX OCTATKOB MEPE3NMOBABIIIN-
MU TyceHHnamu ¢utodara gocruraia 65,0-74,0%, B 2012-2014 rr. — o
3,3-19,0% B cBf3U ¢ MPUMEHEHWEM arpOTEXHUYECKHX MPHUEMOB, HaIpaB-
JICHHBIX HA YHUYTOXXCHHE TOTOBSIIMXCS K MEPEe3NMOBKE I'yceHHI] (yoopka
MOBPEXKICHHBIX (pUTO(hAroM MoceBoB KyKypy3bl Ha HHU3KOM cpe3e, C I10-
CIEIYIOUINM UX U3MENBICHNEM W 3amanikoii). [IoBpexaeHHOCTh pacTeHUi
nepex yoopkoit Bapsrposaia ot 40,0 o 83,6 %, mpu 3tom COT cocrapmsia
841,1-940,8 °C, cymma ocankoB — 308,4-329,9 mm.

AnomasbHbie noroziHbie yenosusi 2015 . (COT — 929,2 °C, npu nedu-
nuTe ocaakoB — 172,0 MM) OKa3aJid HEraTWBHOE JCHCTBHE HA Pa3BUTHE
pacTeHuii KyKypy3bl 1 cTeOIeBOro MOThUIbKA. B chopMHpOBaHHBIX odarax
B bpectckoMm paiioHe, MpH 3aceICHHOCTH PACTHTENBHBIX OCTaTKOB BeC-
Hoii — 1,7-4,1%, TOBPEXIACHHOCTh OCHAOIEHHBIX 3aCyXOW pacTeHHH He
npesbrmana 20,0 %.

B 2016-2017 rr. momymnsinus cTebIEBOr0 KyKypy3HOTO MOTBUTBKA Ha-
xoauiack B (hase JernpeccHH, HECMOTPS Ha ONTHUMAJbHbIC 3HAUCHUS
COT (847,8-908,6 °C) u cymmsl ocaaxoB (250-276,0 Mmm). 3aceneHHOCTh
PaCTUTENBHBIX OCTATKOB KyKypy3bl BeCHOM He mpeBsimana 11,0 %, a mospe-
KJIEHHOCTh PAaCTCHUH mepe] yoopkoii octaBanack HU3KoH — 15,0-28,0 %.

ITo pe3ynmpraTamM MHOTOJCTHHX HCCIEIOBAHWI yCTaHOBIEHO, 4TO HOX-
Has arpoxymMartudeckas 3oHa (Mo3sIpckuii paiioH [omenbckoit obmacTw)
XapaKTepPH30BaIach BRICOKMM TeMIepaTypHbIM pexkumom: COT 3a rozs! uc-
cienoBanuii cocrtasuiaa 811-1028,9 °C, ogHako B JaHHOM 30HEe HAOIIOLAIICS
neduuT ocaakos (Tabmuia).

Ha ocHOBaHMM NaHHBIX MOHHTOPHHIA CcTeOIeBOro MOThUTbKa B HOXKHOIM
30He B 2011-2014 rT. 0OTMEUaIoCh HapacTaHue YuciaeHHocTy, B 2015 . — ae-
npeccuBHOE pazButHe, B 2016-2017 IT. — moxbeM YUCIIEHHOCTH U pacCelieHHe.
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Bricokas 3aceneHHOCTH (82,7%) pacTHTEIBHBIX OCTAaTKOB IEPE3MMO-
BaBIIMMHU TYCCHHIIAMH CTEOIEBOTO MOTHUIbKA ycTaHoBieHa B 2011 r. Ha
onbITHOM monie PYII «Ilonecckuit MHCTUTYT pacTeHHEBOACTBa», MoO3bIp-
ckmii paiioH). B 2012-2014 Ttr. 3aceleHHOCTh PAaCTHTEIbHBIX OCTATKOB Ha
9TUX ydacTkax cHusmiack 10 7,0-20,4 %, ogHako MOBPEXJIEHHOCTb pacTe-
HUH KyKypy3bl niepe]1 yOOpKoii B 3T rojisl gocturana 76,0-95,0 %.

Hebnaronpusatasie morogasie ycmoBus 2015 1. (medumur ocankoB B
Mae — aBryCTe) OTPHIATEIHHO MOBJHSUT Ha Pa3BUTHE BPEIUTEIS, TTOBPE-
MJIEHHOCTb PAaCTEHUI KOTOPBIM COCTaBMIIA Bcero auiib 25,0 %.

Opnnaxo B 2016 1. momyswsitust hutohara BOCCTAHOBHIIA CBOO YHCIICHHOCTD
1 B OYare ero MacCoBOTO pa3BUTHUS B MO3BIPCKOM paiiOHE TIOBPEKICHHOCTh
pacteHuil Kykypy3sl nepen yoopkoit mocturama 76,0%. Becnoit 2017 .
3aCEICHHOCTh PACTHTENBHBIX OCTATKOB KYKYpYy3bl IIEPE3UMOBABIINMHU Ty-
cennnamu coctasmia 4,0-11,0%. B daze monmounast — BockoBasi CIIesiocTh
3epHa KyKypy3sl (cT. 73-85) B EnbckoM u Mo3bIpckoM paiioHaX oTMeuanach
MTOBPEXICHHOCTH PacTeHHH cTeOneBEIM MOTHIIBKOM 0T 30,2 10 90,0 %.

3a nocnegnue roabl B FOKHOM arpokiIMMaTH4ecKOM 30HE MOSBUIMCH
HOBBIE OYaru BPEJOHOCHOCTH CTEOJIEBOrO MOTBHUIbKA — B 3€JIbBEHCKOM
n Caucnoduckom paiionax I[pomneHckoit obmactu, rme B 2011-2015 rr
MTOBPEKICHHOCTh PACTCHUN KYKYpy3bl OBIJIa OTHOCHTEIIEHO HEBBICOKOW —
11,0-25,0 %. Bricokue 3naueHus COT, a Takke OeCCMEHHOE BO3/IEIbIBAHNE
KyKypy3bl Ha OONBIINX IJIOMAMX CIIOCOOCTBOBAIO PE3KOMY YBETHYICHHUIO
BpenonocHoctH O. nubilalis B 2017 1., MOBpEKICHHOCTh PACTCHUI KOTOPBHIM
nepes; yoopkoi Kykypy3sl coctaBuiia 48,0-65,0 %.

B IentpanpHoii arpoknuMatuieckoit 3oae (MuHCKUI paiioH MHUHCKOM
obmactu, boOpyiickuii paiioH MOTHIIEBCKOH 001acTH) 3a BETeTAIlMOHHBIN
CE30H HAKAIIMBACTCS ONTUMAaLHas JuIs cTebineBoro Mmoreuibka COT 736,0-
953,4 °C. VYcnoBusi yBIaKHEHHOCTH COOTBETCTBYIOT HEOOXOIMUMBIM JIIS
pasBuTHs puTodara mokaszarensm (294,7-381,0 mm). Bmecte ¢ Tem, 3a mepu-
0]1 UCCIIEZIOBAaHU MOBPEXKICHHOCTh TOCEBOB PACTEHUH KYKYpY3bl B TaHHOU
30He Kkosebanach ot 2,0 1o 20,0%. ITo naHHBIM MOHHUTOpPWHTA CTEOIEBOTO
KyKypY3HOTO MOTBUTBKA, IIPOBEACHHOTO B MUHCKOM 00macTi BecHO# 2011-
2017 rr,, ycTaHOBJICHAa HEBBICOKAsl 3aCEICHHOCTh PACTUTENBHBIX OCTATKOB
nepe3nMoBaBmuMu ryceHunaMu (1,0-2,0%). B 2017 r. Huskue cpenHecy-
TOYHBIC TEMIIEPaTyphl BO3MyXa B MepHOA BereTanuu KyKypy3sl (COT mis
Mumncka u bobpyiicka 672,3 1 629,4 °C cOOTBETCTBEHHO) OKa3ajH HEraTHB-
HOE BJIMSIHUE Ha pa3BUTHE U BPEIOHOCHOCTD (putodara. Ha oOcienoBaHHbIX
moisix B MuHCKoM, BonosknHCcKoM 11 HecBIKCKoM paiioHax B ¢a3e MOJ0d-
Hasi — BOCKOBasi CIICJIOCTh 3epHa KyKypy3sl (cT. 73-85, 11l nekana aBrycra)
ToibKo 3,0-5,0 % pactenuii OpIII0 TOBPEKACHO I'YCEHUIIAMU MOTBUIBKA.

[To MHOTOIETHUM HAOIONEHISIM YCTAaHOBIICHO, 4TO B CeBEpHOI arpOKITH-
Maruueckoi 3one (Burebckuit, Jlenenbckuii paiionsr ButeOckoii obiacTr)

206



pa3BUTHE CTEOICBOTO KyKypy3HOTO MOTBUIBKAa BO3MOKHO B OT/CIIBHBIC
teruible roAsl. COT B JaHHOM 30HE HAXOAUTCSA Ha HUKHEH IpaHUIlE, AOIY-
CTUMOH Juis pa3Butus dutodara, — 709,5-860,1 °C, n ToIBKO B OCOOEHHO
teruisie Toapl COT moxer mocrurars 972,0 °C (Jlemens, 2012 1.). Tlepssie
TTOBPEKICHHS CTEOJICBBIM MOTBLUTEKOM ITOCEBOB KYKypy3HI (2,0 % pacTeHwmit)
B JaHHOM 30He ObutM oTMeueHbl B 2014 1. Ha momax ['CXVY «Jlenennckas
COpTOHUCIIBITAaTENbHAS cTaHIHs» (BuTteOckas obacts). B mocneacTBum unc-
JICHHOCTD TOIYJISIAHA BPSTUTENS 3HAYUTEIBHO YBEINIHIIACH U, TI0 JaHHBIM
corpynaukoB ['Y «Burebckas o0NacTHas TOCYJapCTBCHHAS HHCIICKITUS
10 CEMEHOBOCTBY, KApAaHTHUHY M 3aluTe pacTeHui», B 2015 r. ot 20,0 mo
40,0% moceBoB KyKypy3bl ObIIO TOBpexaeHo B CeHHeHCKOM, JImo3HeH-
ckom, OpmanckoM, TomourHCKOM paiioHax ButeOckoit obmactu.

Pesynbrarel n3ydeHus: 6noaoruu cTebIeBOro MOThUTBKA TIO3BOJISIOT Clie-
JaTh BEIBOJ O TOM, 9TO (puTodar yCremHo akKIMMaTH3APOBAJICS B YCIIOBHUIX
Benapycu, rae pa3BHBaeTCs B OJHOM IMOKOJCHHUU B ronl. O4ard MaccoBO-
ro pasputus (urtodara Haxomsrcs B HOKHOW arpOKIMMaTHYCCKON 30HE,
Ha OCTaJbHOH TEPPHUTOPUH PECIyOIUKH YHCICHHOCTh W BPEIOHOCHOCTH
¢uTodara momBepKEHA 3HAUUTCIBHBIM KOJICOAHHMSIM B 3aBUCHMOCTH OT
CPEAHECYTOYHBIX TEMIIEPATyp BO3AyXa U CYMMBI OCAIKOB B BECEHHE-JICTHUI
TIEPUO]I, & TAKXKE OT COOITIOEHNS arpOTEXHIYCCKUX MpreMoB. ClieoBaTeb-
HO, TUIPOTSPMHUYUCCKUE [TOKA3ATEIIN TO3BOJISIIOT IIPOTHO3UPOBATh CMEHY (ha3
JUHAMUKY TIOMYJSIHNA CTEOJIEBOrO MOTBIIbKA, YTO HEOOXOAMMO IS 3a-
0IaroBpeMEeHHOT0 00OCHOBAHUS Pa3padOTKH KOMILICKCa MEPOIPHUATHHA 10
3amuTe KyKypy3bl OT CTEOJICBOTO MOTBLUIBKA.
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INFLUENCE OF HYDOTHERMAL CONDITIONS
ON THE EUROPEAN CORN BORER
(OSTRINIANUBILALISHBN.) AREAIN BELARUS

Annotation. In the article the results of 2011-2017 researches on hydrothermal
conditions influence on the European corn borer area formation cultivated in differ-
ent agroclimatic zones of Belarus are presented. It is determined that the first focuses
of mass phytophage development have been formed in the Southern regions. As a
result of favorable hydrothermal conditions prevailed in the Northern and Central
agroclimatic zones recently the extension of Ostrinia nubilalis area in the Northern
direction is marked. The results of monitoring have shown that high number has been
noticed in Grodno, Minsk and Mogilev regions.

Key words: the European corn borer (Ostrinia nubilalis), corn, monitoring, agro-
climatic zones, sum of effective temperatures, rainfall sum, incidence, severity.
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UJIEHTU®UKALUA PAJIA BUJIOB TJIEN ®AYHBI
BEJAPYCH C UCITOJIB30OBAHUEM JHK-
WTPUXKOAUPOBAHUA U JOYEPHUX METOAOB
JHK-JUAT'HOCTHUKHA

Peyenzenm: kanod. ouon. nayk Konmyn H.E.

AnHotamus. Pacummgposana 21 HyKIEOTHIHAs IOCIEAOBATEILHOCT TI'€HOB
COI u EFla ans 18 BumoB mieit penenTHoi# daynsl benapycu. PacummdpoBannbie
HYKJICOTHHBIE TOCIIENOBAaTEeIbHOCTH AenoHupoBanbl B GenBank (NSBI) u moryt
OBITh MCIIOJIB30BAHBI B JalbHEHIIEM [UIS HACHTU(HUKAIIMH SHTOMOJIIOTHIECKUX 00-
pasuoB meronom JHK-mrpuxkogupoBanus. Ha ocHoBe JIHK-mrpuxkomoB Obutu
paspabotans [TJIP-ITIPD xitoun, HO3BOISIOIINE TIPOBOJUTH KOPPEKTHYIO BUIOBYIO
IMAarHOCTHKY Tiel pona Dysaphis BOrn. u mogBunoB BUnoB Aphis fabae Scop. u
Mpyzus cerasi F. n3 uncna BpeanuTeneil CeMeUKOBBIX, IIOOBO-ATOAHBIX U HHBIX BO3-
JIETBIBACMBIX KYJIBTYpP C HCKIIIOYCHHEM JTaNa CeKBEHHPOBAHHSI.

KaroueBbie caoBa: T, uaeHtudukanms Bunos, JHK-mrpuxkxommposanue,
TTHP-ITAP® ananu3, pecTpUKIIMOHHBIE KapThl.

Beenenue. KoppekrHast neHTH(GUKALUS TAKCOHOMUYECKOH MTPUHAIEK-
HOCTH SIBJISICTCS] OZTHUM 13 BXKHEHIIINX aCHIEKTOB N3yYECHUS OMOIOTHUECKOTO
pa3Ho00pa3usi, a TAKIKE KOHTPOJISI YUCICHHOCTH ¥ PaclipoOCTpaHEHHs Hace-
KOMBIX-(HUTO(}AroB, MPEACTAaBISIONINX YIpo3y B KauecTBE BpeAWTENCH U
MEePEeHOCUYHNKOB 3a00/IeBaHUN KyJIbTUBHPYEMBIX pacTeHuil. OnpeneneHue no
MOP(OJIIOTHYECKUM MPU3HAKAM OCTAETCS! OAHUM M3 OCHOBHBIX HHCTPYMEH-
TOB MJICHTU(HKAIMHA HACEKOMBIX, OJHAKO, YUUTHIBASI HAIUYKE CPEIH TIeH
MOP(OJIIOTHYECKH CXOJHBIX BUIOB U MOABUIOB, MX TOYHOE ONpEEIICHNE B
psilie cilyyaeB MpeiCTaBisieT OOJIbILIYIO CIOKHOCTD [1].

B mocnennue ronsl Ui naeHTHUKAIUN TPYIHO AU (hEepeHINpyeMbIX
BUJIOB U TIO/IBUJIOB HACEKOMBIX, B YaCTHOCTH TJIEH, BCE Yallle HCIIOIb3YeTCs
JHK-unertudukamms, a umenHo, JHK-mrpuxkoguposanue (JJHK-6apko-
JTUHT) [2], B OCHOBE KOTOPOTO JIEKHT MPEACTABICHNUE O TOM, YTO Ka)KJbIH
Ononorn4yeckuii BUJ MOXET OBITh MICHTU(QHUIUPOBAH 110 KOPOTKOMY YHH-
BepcanbHOMy pparmenty JJHK. B pesynbrare MnTeIbHBIX TOMCKOB TAKOTO
¢parmenrta JJHK mns sxuBoTHBIX B KadectBe JJHK-mTpuxkona OpL1o mpu-
HATO PELICHUE HCIIONb30BaTh MHUTOXOHJIPHAIBHBIA TeH CyObeAMHUIBI |
nuToxpomokcuaassl ¢ (COI) [3].

K mHacrodmeMmy BpeMeHH B HaydHble HCCIEOBaHUS B 00IacTH
JHK-mTpuxkoanpoBanust BHAOB BOBJIEUEHO 00Jee COTHH HAayYHBIX
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neHTpoB m3 50 crTpaH-ydacTHHI MeEXIyHapOJHOTO KOHCOpPIHUyMa II0
JHK-mrpuxxoauposanuto xku3nu (IBOL — International Consortium for the
Barcode of Life). PazpaborunkoM MeTOma ¥ MUPOBBIM JIUACPOM B 00IaCTH
JIHK-mrpuxxoaupoBanust seisiercst Mactutyt bruopasnoobpasus B OHTa-
puo, Graromaps yCHIHSIM KOTOpOro 06110 co3aana [mobanpHas 6a3a TaHHBIX
JIHK-mtprxxonoB xuBbix oprannzmMoB (BOLD), koTopast akTHBHO ITOTION-
HSETCSI B pe3yNbTaTe HHINBUIYaTbHOTO M KOJUIGKTUBHOTO BKJIAa BEIYIITIX
nccieoBaresieil B 001acTH CHCTEMAaTHKU Pa3iIMYHBIX TPYII OpPraHu3MOB
[4]. Ha cerogusmamit nens B BOLD mpencrasneno 5 475 315 mykneotnn-
HbIX nocienoBareiabHocTeld 220 931 BUIOB HACEKOMBIX, CPEIU KOTOPBIX 39
824 mocnenoBarensHOCTH pacimdpoBansl At 1 264 BUIOB TieH, B OCHOB-
HOM M3 YHCJIa BPEUTEIICH CeTbCKOXO3SIHCTBEHHBIX U HHBIX BO3/ICIIBIBAEMBIX
KyasTyp [5]. PacmmdpoBanHbie n JemoHHpOBaHHBIE B MeEXIyHapOIHBIC
reHeTnyeckue 0aspl JaHHBIX HYKJICOTHIHBIC MOCIIEA0BATEIBHOCTH UCIIONb-
3yIOTCS ISl UACHTU(HUKAIIMA SHTOMOJOTHYECKUX O0pa3loB KaK METOIOM
JHK-mTpuxkomqupoBanus, Tak W 00bIM npyruM merogoMm JIHK-wunen-
TH(UKaMK, OCHOBBIBAIONIMMCS Ha ucmonb3oBannu JIHK-mTpuxkoma. B
yactHocTH, JJHK-mTprxKkon MoxkeT OBITh HCIONIB30BaH Ul pa3paboTKu
ITHP-TTAP® xmrouelt ¥ MOCTPOCHUS] AUArHOCTHYECKHUX TAOIHI, MPUIEM,
kpome JIHK-mrprxkona B 3THX 1EISIX MOTYT OBITH HCHOJIB30BaHBI U HEKO-
TOpbIE Ipyrue GpUIOreHeTHUECKHe MapKepbl, KaK, HAIPUMep, sICPHbII TeH
cyobenuuunbl o pakropa snonranuu 1 (EFla) [6].

Bnaromaps mpenpIIyniiM HCCIEIOBAaHISIM aBTOPOB JTAHHOHW paboThI B UX
KOJIJIET, Ha CETOAHSIIHUN JIeHb pacin(poBaHsl U JienoHnpoBansl B BOLD
n GenBank (NSBI) HykiieoTH/IHBIE TTOCIIEIOBATEIBHOCTH 28 TPYAHO JH-
(epeHIUpYeMbIX 110 MOP(OIOTHYECKUM TPU3HAKAM BUJIOB Tieh (ayHbI
Benapycu U3 uucia onacHbIX BpeaUTENIEeH CEIbCKOX03sIMICTBEHHBIX U MHBIX
KyIabTUBUpYeMbIX pacTenuil [7]. [ockonbky Ha Teppuropuu benapycu Ha-
cunthiBaeTcs Oomnee 130 BHIOB TiIe TONBKO U3 ceMelicTBa Aphididae, cpenu
KOTOPBIX OKOJI0 50 BUJIOB NPUHAJIEKAT K YHCIY BpPEIUTENICH LEHHBIX XO-
3STMCTBEHHBIX KYJIBTYp [8; 9], BOSHHMKAaeT HEOOXOAMMOCTH B IMOJIYYCHUU
JHK-1mTpuxxonoB, mpexnae BCEro, Al TIeH — BpeauTeneil KyIbTUBUPY-
€MbIX PAacTeHHUH. YUWUThbIBas KpailHE HENOCTATOYHYIO IPEICTABIEHHOCTH
B MexIyHaponHbIX 0a3ax MaHHBIX ITOCIIEIOBATEIBHOCTEH, IOIYYEeHHBIX
I 00pasIoB, KOJUIGKTHPOBAHHBIX B Boctounoit EBpome u, B 9acTHO-
ctH, benmapycu, B paMkax HAaCTOSIIIETO MCCIICTOBAHHS MBI JIOTOIHHUTEIHHO
pacuudposanu nmocienposareabrocT reHoB COI u EF 1o 1, Ha ocHOBE pac-
mmppoBaHHBIX ocienoBarensHocTelt rena COl, paspaboranu [TIP-IT1/IPD
KIIFOYH JUTs uAeHTH(UKAIMK TpyaHO IuddepeHpyeMbIx 10 MOp(oIori-
YEeCKUM NpH3HAKaM BHIOB Tied poxa Dysaphis Bom. (Dysaphis anthrisci
Born., D. radicola Mordv. u D. plantaginea Pass.), a Tak)ke OABHIOB TIEH
BUIOB Aphis fabae Scop. n Myzus cerasi Fabr.
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Tmu poma Dysaphis, a WMeHHO SOJTOHHO-TIONOPOXHHUKOBasg T (D.
plantaginea) n 1610HHBIE KpacHOTAILUIOBBIE T (D. radicola v D. anthrisci)
TIPUHAUIKAT K YUCITY BPEAUTENCH CEMEUKOBBIX IIIOI0BO-ATOJHBIX KyIBTYP
[10]. IIpexcTaBUTETH STOTO POAA UMEIOT JBYIOMHBINA YKH3HEHHBIN MUK, B
4acTHOCTH, D. plantaginea B Havaje MIOHS COBEPIIACT MACCOBYIO MUTPALIHIO C
nepBUYHOTOKOpMOBOTOpacTenus(Malussp.)aasropuanoe(Plantagosp.)[11],
D. radicola — ¢ Malus sp. Ha Rumex sp. [12] u D. anthrisci — ¢ Malus sp.
Ha 30HTUYHBIC pacTeHus (Antpriscus silvestris w Chaerophyllum sp.) [13].
Cpenu stux BUIOB D. plantaginea npeacTaBisieT MPaKTUIECKUIl HHTEpEC,
TaK KaK UIMEET BBICOKYIO CTEIIeHb BPEJIOHOCHOCTH B CPEHEBO3PACTHBIX Ca-
JIOBBIX HACAXK/CHUSIX U, B COOTBETCTBUH ¢ [locTaHoBIeHeM MuHucTepcTBa
CEeJIbCKOTO XO35HCTBA M MPOAOBONBCTBHsI PecnyOnukm bemapyce Ne 29 or
17.10.2016 1., BHecen B «Ilepedens 0cob0 omacHBIX BpeauTenel, bomeszneit
pacTeHui U COpHAKOBY [14].

CaexknoBuyHast uepHas Ts (4. fabae) u BumHeBas s (M. cerasi) B yc-
noBusix bemapycn GpopmMupyrOT KOMIUIEKCHI, B TIpe/iefiaX KOTOPBIX BBIJCIISIOT
(hopMBI ¢ 00IIMM apeasiom, HO Pa3InIHbIM IIEpeYHEM KOPMOBBIX pacTeHHH. Y
A. fabaenaceronHSIIHAHN IEHB BRIICIISIOT YSTHIPE ITOIBUAA, aAUMEHHO, 4. fubae
fabae Scop., A. fabae cirsiiacanthoidis Scop., A. fabae mordvilkoi Borm. u A.
fabae solanella Theob. B kadecTBe mepBUYHOI0 KOPMOBOTO pacTeHusi 4. fabae
fabae, A. fabae cirsiiacanthoidis u A. fabae solanella BricTynaer Euonymus
europaeus L., OTHAKO WHOTIA OSTH TIM MOTYT HCIOJIb30BaTh TaKXKe
Viburnum opulus L. Jletom A. fabae fabae murpupyer Ha BTOpUYHBIC
KOPMOBBIE pAacTeHMs, B KaueCTBE KOTOPHIX BBICTYIAE€T MHOMKECTBO BH-
noB u3 cemeiictB Leguminosae, Papaveraceae m Chenopodiaceae, B TO
BpeMsl Kak JIeTHHE MoKoneHuss A. fabae cirsiiacanthoidis pa3BUBarOT-
cst Tonmeko Ha Cirsium spp., a A. fabae solanella — wa Solanum nigrum
L., xoTopble HEe BXOIAT B MEpedeHb KOPMOBBIX pacTeHUi A. fabae fabae.
[lepBuuHbIM KOpPMOBBIM pacteHueM A. fabae mordvilkoi sBnsiercs
V. opulus wim Philadelphus coronarius L., a B kauecTBe BTOPHYHBIX pacTe-
HUH 9TH TIIU UCNONb3yIoT Arctium spp. L. u Tropaeolum majus L. [15; 16].
[TockonbKy cBekIOBHYHAsI YepHas Tl Ha TeppuTopun benapycu npuHan-
JISKUT K YHCITy CEPbE3HBIX BPEAUTENCH CEINbCKOXO3SHCTBEHHBIX KYIBTYD,
KOppEKTHast UICHTU(UKAIMS TTOJIBU/IOB TIIEH JaHHOTO BH/Ia UTPAET BAYKHYIO
POJIb TP KOHTPOJIE YUCICHHOCTH pacipocTpaHeHus Gputodaros.

Y M. cerasi BBIIEIAIOT JBa MOABHIA, B YacTHOCTH, M. cerasi cerasi n
M. cerasi pruniavium. B nepedyeHb NEPBUYHBIX KOPMOBBIX pacTeHHH M.
cerasi cerasi BXomut Prunus cerasus L. u P. avium L., a B iepeyeHb BTO-
PUYHBIX — TpaBSIHUCTBIE pacTeHus ponoB Galium, Euphrasia, Odontites
u Veronica. M. cerasi pruniavium OTPaHUYMBAETCS OIHUM IEPBUYHBIM
KOPMOBBIM pacTeHueM (P. avium) Ha KOTOpOM 00pa3yeT CMEIIaHHBIE KO-
noHuu ¢ M. cerasi cerasi. IlepedeHb BTOPUYHBIX KOPMOBBIX pacTeHHH M.
cerasi pruniavium OYCHb HIMPOK, B YACTHOCTH, BKJIIOYACT BHUJIBI PACTCHUH,
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MIPUHAUISKABIINE K CIeAyIomuM poxam: Plantago, Euphrasia n Galim [17].
Heob6xoanmo oTMeTHTh, 9T0 M. cerasi cerasi IpUHAIUICKAT K YHCITY OTTACHBIX
BpEIUTENEH MOJIOBIX PAaCTCHHI B BUITHEBBIX HACAKICHUIX, B TO BPeMs Kak
M. cerasi pruniavium CUIBHO TIOBPSKIAIOT KaK MOJIOIBIC, TaK M CTapIlle-
BO3pPACTHBIC IK3EMIDISIPHI YCPCHIHW. B IOCIIENHIE TONBI MPOCICKUBACTCS
TEH/ICHIIMS K CHIDKCHHUIO CTETICHU BPEOHOCHOCTH TIeH M. cerasi cerasi W,
HA00OPOT, MOBBIICHUIO — Tl M. cerasi pruniavium [18], B cBsi3u ¢ 4eM
KOPpEKTHasi BUJIOBasl JMarHOCTHKA TIIEH TOJABUAOB Tiel M. cerasi cerasi n
M. cerasi pruniavium uMeeT OrpOMHOE MPAKTUUYECKOE 3HAYECHUE JI1 MOHU-
TOPUHTa UX YUCICHHOCTH W PaclpOCTpPaHEeHUs 1o Tepputopun bemapycu u
CONpE/IEIIbHBIX €l PETHOHOB, & TAKXKE ITO3BOJIUT PALIMOHAIN3UPOBATD IIPUME-
HSeMbIE 3aIllUTHBIE MepomnpusaTusa. KoppekTHas AMarHOCTHKA YHMOMSHYTBIX
BUJIOB ¥ TOJBHJIOB TJIEH, KaKk OBUTO MOKA3aHO BBIIIE, BO3MOXKHA TOJIBKO TIO
BTOPHUYHBIM KOPMOBBIM PACTEHHSM, B CBSI3U C €M BO3HHUKAECT HEOOXOIMMOCTh
B MIPUBJICYCHIN HOBBIX METOIOB U TIOIXOAOB IS PEIICHHS TAKOTO POJIa 3a1ad.

MecTo 1 MeTOAMKA MPoOBedeHHs] MccaenoBaHuii. B pabore mcmomns-
30BaJIN Marepuai, KOJUIEKTUpoBaHHbIM B bemapycu. Oxcrpaxuuro JJHK
BBINOJHSUIM C Mcnosb3oBaHueM Habopa DNA Purification Kit (Thermo
scientific), BHecs HEOOXOIUMBIC U3MCHCHHUS B IPOTOKOJN IPOM3BOAUTEIIS.
[LIP mpoBonmiM ¢ UCHOIB30BAaHUEM TPEX Map npaiimepos (Tadim. 1).

Tadauua 1 — Ilpaiivepbl, HCNIOJb30BAHHbIE 1151 NOTY4YeHHUs LieIeBbIX ()PArMeHTOB
JHK

T Pasmep mosyqa-
I'en | [Ipaiimep TocienoBareabHoOCTH, 5°—3° ol | emoro ¢pparmen-
Ta, IL.H.

cor LCO1490 | GGTCAACAAATCATAAAGATATTGG 50 708
HCO2198 | TAAACTTCAGGGTGACCAAAAAATCA

LepF TAAACTTCTGGATGTCCAAAAAATCA

ol LepR ATTCAACCAATCATAAAGATATTGG = 721
EFla EF3 GAACGTGAACGTGGTATCAC 54 1100
EF2 ATGTGAGCAGTGTGGCAATCCAA

Ipumeuanue: T, — TeMnepaTypa oT:ura npaiimepa

Peaxnmonnas cmech mist [P comeprkana B 25 mxin: 3 MM dNTP, 1 MM
KaXxoro mpaimepa, 2,5 MM MgCl,, 1xTaqBuffer (10 MM Tris-HCI, 50 MM
KClL, 0,8% Nonidet P40), 1U Tag-momumepasst, 0,5 mxr JJHK-maTpuist.
[P npoBoanm ¢ ucnons3oBanneM ammutudukaropa Agilent Technologies
Sure Cycler 8800 B pexxumax: 94 °C — 3 mun; 35 mukiioB o 94 °C — 20 c,
omxur mnpaitmepa — 40 ¢, 72 °C — 1 mun 30 c; 72 °C — 5 muH (ipu padote
¢ npaiimepamu LCO/HCO; LepF/LepR) u 94 °C — 3 mun; 35 nUKIOB 1O
94 °C — 20 ¢, omxur nparimepa — 30 ¢, 72 °C — 90 c; 75 °C — 5 muH (npu
pabote ¢ npaitmepamu EF3/EF2). Dnekrpodopes pparmentos COI n EFla
npoBoaiu B 1,5 % araposnom rene B TAE-Gydepe (40 MM Trisbase, 1 MM
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0,5 M EDTA, H,0) u oxpammsanu 10000xZUBRGreen-1 (IIpaiimrex, bena-
pycs). ist OLeHKH [UIMH TIOJy4EeHHBIX (PparMeHTOB MCIIOIb30BaI MapKep
modtekyssipaoro Beca MP1bp DNALadder (Thermo Scientific, JIuTsa).

CexsenupoBanue [1I[P-npoaykToB BeINOMHSIIOCH koMIaHuelr Macrogen
(Hupepnanast) ¢ ucnons3oBanuem npaiimepoB LCO, LepR u EF3 mns co-
orBercTBytonux [1L{P-mpogykroB. Kpome coOCTBEHHBIX paciInpOBaHHBIX
MTOCIIEIOBATEIEHOCTEH, HMCIOIB30BATM HYKICOTHAHBIC IMOCIEIOBATEIHEHO-
ctu reHa COI, npencrasienHble B MeX/TyHapOJIHBIX TeHETHYECKUX Oazax
maaabX NCBI 1 BOLD. Beero 0pu10 mpoananu3upoBaHo 530 HYKICOTH-
HbIX nociuenoBarenbHoctel reHa COI, cpenu KOTopbIX 22 MpUHAIJIECKAIH
D. plantaginea (Kanama, ®@panmus, 'epmanms, CHIA, bemapycs), 1 — D.
anthrisci (benapycs), 9 — D. radicola (Opanuys, I'epmanust, I'penust), 401 —
A. fabae (Kanana, I'epmanus, @panmus, CHIA, Kenus, [Takucran, I'penus,
Wranus, Bpaswnmus, Hunepnannel, Benukoopurtanus, Boxrapus, Poccus,
IOxnas Kopes, bemapycs) u 97 — M. cerasi (Kanana, @pannus, CILIA, T'ep-
Manusi, ABctpanus, Hoas 3enmannus, Ascrpus, benapycs).

B mporpamme MEGA7 mpoBenn MHOXECTBEHHOE BBIPABHHBAHHE HY-
KJIEOTHJIHBIX TociiegoBatenbHocTell reHoB COI mist kaxzaoro Buaa el B
OTAETHHOCTH. UNCIIO ¥ IUBEPTEHIINIO TAIUIOTHIIOB PACCYUTAIIH B IIPOTpaMMe
DNAsp. ITouck caiiToB pecTpUKIMM B HYKJICOTUAHBIX MOCIENI0BATEIBHO-
CTSIX OCYIIeCTBIUN B porpamme BioEdit. I'paduueckue pecTpuKIOHHBIE
KapTsl noctporiy B mporpammax CodonCodeAligner 4.2.7. nim pDRAW32
1.1.112 ¢ nucmonb30BaHUEM BCEX M3BECTHBIX ()EPMEHTOB PECTPHUKIIUN U UX
n3omun3zoMepoB. Ilo pesynbraram aHamm3a MOCTPOEHHBIX PECTPUKLIUOH-
HbIX KapT coszfganu [TLP-ITAP® tabmuiel. Ha ocHOBaHMU pa3pabOTaHHBIX
MIP-IT/IP® Tabnui ObuM BBIOpaHBI TO ABa (hepMEHTA JUI PECTPHUKIIH-
OHHOTO aHaNMW3a KaXAOH TPYNmsl BHAOB (IIOABHIOB), BHYTPH KOTOPOIt
Tpebyercst mpoBoanTh IuddepeHnranyoo, U INPOBEelCHa BU3YyaIN3alus
MIPETIONIOTAEMBIX PE3yIFTAaTOB PECTPHUKIINU U NEKTPO(HOPETHIECKOTO paz-
neneHust pparMeHToB MeTo0M in silico.

Jis onpeneneHns (pyHKIMOHATBHBIX PETHOHOB (MHTPOHOB M HK30HOB)
¢parmenra rena EF 1o, nmomydennoro jyuist el ¢aynsl benapycu, Hykieo-
TUIHBIC TTocienoBareabHoCcTH BhipaBHUBaM 1o MPHK EFla momensHOTO
Buna ek A. pisum [AK341330].

PesyabTarsl neeienoBaHuii. B pamkax HacTOALIETO UCCIEI0BaHUS pac-
mu¢pposana 21 HykneotnaHas nocienosarenbHocts TeHoB COI m EFla
st 18 BumoB el peueHtHoM (aynbl benapycu. PaciudpoBaHHbie Hy-
KJICOTHUAHBIE TOCIEN0BaTeIbHOCTH JenoHupoBanbl B GenBank (NSBI)
YU MOTYT OBITH MCIIOJB30BAaHBI B JAJIBHEUIIEM JUIS MICHTH()UKAIIUN SHTO-
Mosiorndeckux obpasnoB merogoMm JHK-mrpuxkoxuposanus. B Tabm. 2
MIPEJCTABICHBl MACHTH(QHUKAIMOHHBIE HOMEpa IS IOCIIEI0BATEIbHOCTEH
renoB COI u EFla tneii ¢aynsr benapycu.
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Tabauna 2 — Koabl foctyna B GenBank 1/1s1 HyK/1€0THIHBIX NOC/I€10BaTeILHOCTEMH
renoB COI n EFla 1aeii ¢paynsl Benapycu, mojyueHHble B HACTOSIIEM
HCCJIeI0BAHNHT

Bua Tieit Kon noctyna B GenBank
T'en COI
A. fabae mordvilkoi MG027895
A. pomi MG027896
A. spiraecola MG027897
C. compressa MF377443
P, juglandis MF377444
U. hypochoeridis MF377446
I'en EFla

A. corni MG029630
A. euphorbiae MG029635
C. compressa MG020467
D. platanoidis MG029631
G. jacutensis MG020468
H. pruni MG020469
L. trirhodus MG020470
M. antennata MG020471
P. juglandis MG029636
P. aceris MG029632
S. pineti MG029633
S. maydis MG029628
T tenera MG029634
T. corticis MG029638
U. hypochoeridis MG029629

HykneoTuaHbie MOCIENOBATEIbHOCTH aHAIM3UPYEMOI0 Y4acTKa TI'eHa
EFlo y Tneif, BKIIOYCHHBIX B PaMKH JAHHOTO HCCIICOBAHMSA, UMEIH pa3-
JIUYHYIO CTPYKTYpy (Tadm. 3).

Cpenu uccienoBaHHbIX TIei (GayHbl benapycu ObUIM BBISBICHBI BUBI, Y
KOTOpBIX cTpyKkTypa rena EF 1o siBisiercst TunnyHoi 1uist wiekt (4. euphorbiae,
T tenera, D. platanoidis, P. juglandis, P. aceris, S. pineti, S. maydis, T.
cortices), a TakXe BUBI, TOCIEN0BATeILHOCTh EF 10l KOTOPBIX HE comepKUT
WHTPOHOB M MPEJCTABICHA OIHUM IPOTSHKEHHBIM YK30HOM, COOTBETCTBYIO-
IIUM 3K30HY 2 TIOITHOpa3MepHoro rena (4. corni, C. compressa, G. jacutensis,
H. pruni, L. trirhodus, M. antennata, U. hypochoeridis). Taxoe CyIieCTBEHHOE
pasiiuKe B CTPYKTYpE reHa MOYKET 3HAUYUTENIbHO OCIOKHSITh UCIIONIb30BAHUE
EFla B xauecTBe MOJICKYIISIPHOTO Mapkepa IpH pabdore ¢ TisiMu. B gacTHO-
CTH, UCIIOJIb30BAHKUE OJHOM U TOM K€ Iapbl IpaiiMepOB MOKET IPUPOBOAUTH
K TOJYYEHHIO YPE3BBIYAIHO Pa3HOPOAHBIX B (PYHKIHOHAJIBHOM OTHOIIE-
HUM YYacTKOB I'€Ha, YTO B UTOTE MPHBE/ET K MOTEpPE 3HAUYUTENBHOI noTepe
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WHGOPMAIH JOCTYIHOH I aHamu3a. DTOT (aKT CTajll OAHOW M3 MPUYIHH
JUTSL PEKOMEHTIalliK KCIToIb30Banus He EF 1a, a Gapkoa-pernona [yist mocTpo-
eans [1LP-IT/IP® kirouei n naeHTUUKAINN BUIOB Y TICH.

Tab6auua 3 — UHTPOH-IK30HHOI CTPYKTYpa aHaJau3upyemoro yuyactka rena EFlay
HEKOTOPBIX BHIO0B TJiek (aynnl beaapycn

HnTpon-2K30HHAsA CTPYKTYpa yuyacTka rena EFla

Jom-
Ban aeit q);:r- Ok30H 2 | UHTpon 2 | Dk30u 3 | MuTpoH 3 | DK30H 4

MEHTa

A. corni 471 | c1mo471 - - - -

C. compressa 499 | ¢ 1 mo 499 - - - -

G. jacutensis 766 | ¢ 1mo 766 - - - -

H. pruni 831 | c1mo831 - - - -

L. trirhodus 786 | c1mo 786 - - - -

M. antennata 778 | clmo 778 - - - -

U. hypochoeridis 778 | c1mno778 - - - -
¢ 234 o ¢ 301 mo

A. euphorbiae 569 | ¢ 1mo 233 300 569 - -

T. tenera 506 | clno179 | ¢ l8Gme | 250 mo - -

D. platanoidis 736 | clmo24g | CHPMO | e3dno | elTlno 66 mo
P, juglandis 910 [clmo246 | © 2;‘172110 ¢ 351731“0 ¢ 567321HO ¢ 693120110
P aceris 872 | c1no237 | CRm0 | ¢30no | eGTno | ¢l
S. pineti 779 |clno237 | ¢ZBme | egfno | c6no | e 6o
S. maydis 789 |clmo237| © 233185H0 ¢ 351764110 ¢ 567759H0 ¢ 678809110
T corticis 918 |clmo242| € 234 13 4H0 ¢ 351753H0 ¢ 567; 4HO ¢ 69315 SHO

Takoro pona kiroun ObUTH pa3paboTaHbl B paMKax HACTOSIIEro HCCIe0-
BaHMs VISl UIeHTUDHUKAMH TIIei pona Dysaphis, MOBpeKAAIOMNX S0I0HH,
B yacTHocTH, D. plantaginea, D. radicola w D. anthrisci.

Ha ocHoBe ananm3a Bcex TOCTYMHBIX HYKJICOTHIHBIX MOCIEI0BATEIHHO-
cteii rera COI paccumTaiy 9rCIio TaIUIOTHITOB UIS KaXI0TO BHIA TICH poma
Dysaphis B otnenpHOCTH. B nocTymHBIX TocnemoBaTenbHOCTIX (32 mocite-
noBaressHOCTeN) y D. plantaginea Ovino BeisgBieHo 5 ramnorunos COI co
CPeHUM 3Ha4YeHUeM auBeprennuu ramiotunoB 0,325, a y D. radicola —
3 ramoTumna co CpeJHMM 3Ha4eHHEeM AuBepreHunu ramiotunoB 0,556. C
YYeTOM BCEX BBISABICHHBIX TAIUIOTHUIIOB MPOBEIN CPABHUTENBHBIA aHa-
JU3 PECTPUKIIMOHHBIX KapT, MMOCTPOCHHBIX OTAETHHO JJS KaKIOTO BHIA
TIeil. B pesynbrare CpaBHHUTENFHOTO aHAW3a PECTPUKIUOHHBIX KapT
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aHAM3UPYEMbIX BHUJIOB TJeH, HaMH OTOOpaHbl (EPMEHTHI PECTPUKIHUU
st D. plantaginea (1 depment) u misa D. radicola (3 depmenTa), KoTo-
pble UMENH CalT y3HAaBaHHS B IMOCIEIOBATEILHOCTH TOJBKO OJHOTO U3
aHAJIM3UPYEMBIX BHIOB Tied. Kpome Toro, BEISBIICH OIWH (PEPMEHT pe-
crpuknuu i D. plantaginea v D. radicola, KoTopblii UMeIT CalT y3HABAHUS
B TIOCJIE/IOBATEIBHOCTSIX 9THX BUIOB TIEH M HE UMEJ CalTOB y3HaBaHHS B
ocienoBaTeabHOCTIX D. anthrisci.

Ha ocHoBe nonydenHbix pesyasratoB co3ganbl [ILP-ITAP® xnroun,
MO3BOJISIFOIINE MPOBOUTH KOPPEKTHYIO THATHOCTUKY PAaCCMATPHBAEMbIX
BHJIOB TIeH pona Dysaphis (Tadi. 4).

Tadomauua 4 — [NIP-IIIP® kia0un, No3BoJSIOIHE MPOBOANTH KOPPEKTHYIO

JHATHOCTUKY BHAOB TJjeil pona Dysaphis, co3nanHble HA OCHOBE aHAJIHM3a
HYKJICOTHHBIX MOc/1e0BaTeIbHOCTel (hparMenTa rena COI

JnuHbI
oOpasyouuxcsi pparMeHToB

Caiit y3HaBaHus
DepmMeHTa

Moasuj
Alwl
D. plantaginea 64+643
GGATCNNNN” D. radicola 64+643
D. anthrisci -
Acil
D. plantaginea 292+415
CrCGC D. radicola -
D. anthrisci -
Mnll
D. plantaginea -
CCTCNNNNNNN? D. radicola 626+81
D. anthrisci -
Tail
D. plantaginea -
ACGT" D. radicola 140+567
D. anthrisci -
TspGWI
D. plantaginea -
ACGGANNNNNNNNNNNA D. radicola 335+372
D. anthrisci -

Ipumeuannsi: 1) «—» — caiiT y3HaBaHus JaHHOI YHIOHYKJIea3bl B M0CJI€0BATEILHOCTH OTCYTCTBYET;
2)  — Touka pa3pe3anus MoJexyJbl JTHK

Jlnst OLEHKH MIPUMEHUMOCTH TOAX0/a B PEAbHBIX HUCCICIOBAHUSIX MBI
MPOBENTM BU3YAIH3AIMI0 TIPENONaracMblX PE3y/lbTaTOB PECTPUKIHU |
ANEKTPOPOPETHUECKOTO PA3JICTCHUS MOTYyIaeMbIX (DPArMEHTOB METOJIOM i
silico (puc. 1). Tak, HanpuMep, MPU COBMECTHOM HCIOIB30BAHUH JHJIOHY-
kiea3 Alwl u Acil, a Taroke Alwl n Mnll moxuO muddepernnposars e
D. plantaginea | D. radicola | D. anthrisci.
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M 1 2 3 M 4 5 6 M 1 2 3 M7 8 9
1000 — 1000 — 1000 — 1000 —
750 — 0= _ 750 — _ 750 — —
500 — 500 — 50 — 500 —
250 = 250 = 250 = 250 =

P1 P2 P1 P3

M — mapkep mousiekyasipHoro Beca; 1, 4, 7 — D. plantaginea; 2, 5, 8 — D. radicola; 3, 6,9 — D. anthrisci;
A) P1 - pecrpukrasa Alwl; P2 — pecrpuxra3sa Acil; B) P1 — pectpuxrasa Alwl; P3 — pectpuxrasa Mnll
Pucynox 1 — KomnbrorepHoe Moje/1upoBaHue 31eKTPodopeTuuecKoro
pasziesieHust pparMeHToB, nojydaembix B pesyabrare IIIP-IIIP®
a”aJu3a Tieil poga Dysaphis Born.

Ha ocHOBe HMeIOMUXCs B AOCTYIIC HYKICOTHIHBIX MTOCIEIOBATEIFHOCTEH
OapxoauHr-pernona (401 mocnenoBaTeIbHOCTh) MBI TaKke paspaboTain
MIP-ITIP® wnroun mas WACHTH(QHUKAINN TOABUIOB Tiei Bunma A. fabae.
Jlns atoro paccunrtanu uucio ramnorunos COI ans nanHoro Buza wiei (B
YaCTHOCTH, BBISIBIICHO 20 TarIOTHUIIOB CO CPEIHUM 3HAYCHUEM JHUBEPTeH-
1un Mexkay HuMHu 0,596). C yueToM Bcex BBISBICHHBIX TAIUIOTUIIOB POBEIN
CPaBHUTCIHHBIN aHAJIN3 PECTPUKIMOHHBIX KapT, MOCTPOCHHBIX OTACITHHO
s et A. fabae fabae, A. fabae mordvilkoi, A. fabae solanella v A. fabae
cirsiiacanthoidis (puc. 2).

Bcero BBISIBIICHO JBE DHIOHYKJICa3bl, KOTOPBIC MOYKHO HCIIOIB30BATh IS
TMArHOCTHUKU HEKOTOPBIX MOABUIOB A. fabae.

B wactnoctu, pectpukraza HinP11 nmeer caiiT y3HaBaHuUs TOJIBKO B MO-
cenoBarenbHOCTH COlL 4. fabae fabae, a Parl — B mocnemoBatensHOCTIX COIL
noaBunOB A. fabae fabae, A. fabae cirsiiacanthoidis w A. fabae mordvilkol,
YTO TO3BONMIIO HaM pa3padotars [TLP-ITAP® xrroun mis naeHTUPUKAITN
noABUIOB Tiel A. fabae fabae n A. fabae solanella, 00pa3yromux cMeraH-
HBIC KOJIOHUH Ha Oepeckiere eBporeickoM (E. europaeus) (Tadm. 5).

s monBunoB A. fabae mpoBer KOMIIBIOTEPHOES MOACTHPOBAHUE DIICK-
TpodopeTrueckoro pasmencHus ¢parmentoB [IIPD metomom in silico.
Hanpumep, npu coBMECTHOM HCMONb30BaHUU 3HIoHYyKiIea3 HinP 1l u Parl
(puc. 3) MoxHO HIeHTH(UIUPOBATh MOABHUILI A. fabae fabae, A. fabae
cirsiiacanthoidis n A. fabae solanella wnv nonsunst A. fabae fabae, A. fabae
mordvilkoi n A. fabae solanella. Oxazanock, 4To MOnBUABI T A. fabae
cirsiiacanthoidis n A. fabae mordvilkoi HeBO3MOXXHO HICHTU(PHUIIMPOBATH
metoaoM [TIP-TTJ[PD ananuza.

Amnanorn4aeiM 00pazoM Mel paspadoranu [TLP-ITIP® kmoun mis nua-
THOCTHKH TPYOHO TU(PPEPESHINPYEMBIX Ha TICPBUIHOM KOPMOBOM PACTCHHU
MO/IBU/IOB Tiel Buja M. cerasi.
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A) A. fabae fabae; B) A. fabae mordvilkoi; B) A. fabae solanella; ') A. fabae cirsiiacanthoidis

PucyHok 2 — PecTpMKIMOHHBIE KAPTHI, IOCTPOEHHbIE HA OCHOBE
aHAJIN32 HYKJICOTHIHBIX MOC/Ie0BaTeJIbHOCTell 0apKOIMHI-PerHoHa,
cofep:kamue HHGPOPMALNHUIO 0 HATHYNH CAITOB Y3HABAHHUS 1151 BCexX

(epMeHTOB pecTpUKINY, IOABUI0B TJeii Aphis fabae

Tabauna S — IIIP-IIIP® kiar0un, no3BoJsiI0NINe IPOBOAUTH KOPPEKTHYIO

AMATHOCTHKY NOABHIOB TJeil Buga Aphis fabae, co3naHHbIe HA OCHOBE AaHAIN3A
HYKJIEOTH/IHBIX Noc/IeoBaTeIbHOCTel (pparmenta rena COIL

Caigeiﬁl:;::"ﬂ TloaBua Jliunbl o6pasylomuxcsi pparMeHToB
HinP11
A. fabae fabae 313 +395
A. fabae cirsiiacanthoidis
AANT
G ¢ A. fabae mordvilkoi -
A. fabae solanella -
Bell
A. fabae fabae 55+ 653
A. fabae cirsiiacanthoidis 55+ 653
T "GATCA
A. fabae mordvilkoi 55+ 653
A. fabae solanella

Mpumeuanne — 1) «—» — caliT y3HABAHMS JAHHOI YHI0OHYK/Iea3bl B MI0C/Ie10BATEILHOCTH OTCYTCTBYeT;
2) » — Touka pa3pe3anus MoJeky.n JTHK
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M 1 2 3 4 M 1 2 3 4
1000 — 1000 —
750 — - — _ 750 — -
500 — 500 —
250 =— 250 w—

A) pecrpukrasa HinP1I; B) pecrpukrasa Parl; M — mapkep MosiekyasipHoro Beca; 1 — A. fabae fabae;
2 — A. fabae cirsiiacanthoidis; 3 — A. fabae mordvilkoi; 4 — A. fabae solanella

Pucynok 3 — KoMnbloTepHoe MoJeJTMpoBanue 31eKTPo(opeTHIecKoro
pasziesieHust pparMeHToB, nojydaemoix B pesyiabrare IILP-ITIIP®
aHaJIM3a NoABU/A0B TJeil Buaa Aphis fabae

B nocnenoBarensHoCTX TeHa COI M. cerasi (97 nmocnenoBareabHOCTEH)
OTMEYEHO 7 TarIOTUIIOB CO CPETHUM 3HaU€HUEM JIMBEPTEHIIUU MEXK 1y HUMU
0,675. C y4ueToM Bcex BBISBICHHBIX FalJIOTUIIOB MPOBEIH CPAaBHUTEIbHBII
aHaAJIM3 PECTPUKIIMOHHBIX KapT, TOCTPOSHHBIX B OTIACIBHOCTH IS M. cerasi
cerasi u M. cerasi pruniavium (puc. 4).

Bcero ObUTO BBIABIECHO 5 SHIOHYKIIEa3, TMO3BOJLIONINX HACHTH(DUIIPO-
BaTh MOABUABI M. cerasi. B wactHOCTH, 1Be cpeau 3THX dHAoHYyKIea3 (Hinfl,
THil) umenu caliT y3HaBaHHS TOJIBKO B TIOCIICAOBATENLHOCTH M. cerasi cerasi,
ocranbHble (Acil, BstU, Faul) — Tompko B mocnemoBarensHOCTH M. cerasi
pruniavium, 4to 1103800 Ham npeanoxuTs [TIP-ITIP® kiroun mist aua-
THOCTHUKH MOBUIOB M. cerasi Ha ICPBUYHBIX KOPMOBBIX PacTCHUSX (Ta0I. 6).

Hpy1881
Becl

A) M. cerasi cerasi; B) M. cerasi pruniavium

PucyHok 4 — PecTpUKIIMOHHBIE KAPTHI, HOCTPOCHHbIE HA OCHOBE
aHaJIK3a HYKJIEOTH/HBIX I0C/Ie0BaTeIbHOCTEH 0apKOAUHI-PErHOHA
noABHI0B Tieil Myzus cerasi, conep:amue HHHOPMANMIO 0 HATUYHH

caiiToB y3HaBaHus 1151 BceX () epMEHTOB
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Tabauna 6 — IIIP-IT/IP® kar0un, N03BoJIsIIONINE TPOBOAUTH KOPPEKTHYIO
AUATHOCTHKY MOABU/0B TJeil BUuaa Myzus cerasi, CO3JaHHbIe HA OCHOBE aHAIN3a
HYKJICOTHAHBIX MocJieioBaTebHOCTell pparmenTa rena COIL

CaiiT y3HaBaHus Moxeu JHbI
¢epmenTa ABHI obpa3ywuuxcsi pparMeHToB
Hinfl
M. cerasi cerasi 85+ 623
GMANTC - —
M. cerasi pruniavium -
Tfil
M. j j 85+ 623
GrAWTC cer.aSI cef’as.Z
M. cerasi pruniavium -
Acil
CrCGC M. cer.asi cef”as‘i -
M. cerasi pruniavium 262 + 446
BstUI
M. cerasi cerasi -
CG"CG
M. cerasi pruniavium 262 + 446
Faul
cceGe N M. cerasi cerasi -
M. cerasi pruniavium 262 + 446

Mpumeyanus: 1) «—» — caiiT y3HaBaHUs JaHHOIi YJHAOHYKJIea3bl B 10C/I€J0BATEILHOCTH OTCYTCTBYeT;
2) * — Touka pa3pe3anus Mosexky.sl JJHK

st nogBunoB M. cerasi cerasi u M. cerasi pruniavium TakKe IPOBEIU
BU3YaJIM3alMIO MPEAINOIaraeéMblX Pe3yJIbTaTOB PECTPUKIMU U AIEKTPOdho-
PETHYECKOro pasjieicHus GparMeHTOB MeTonoM in silico. Tak, Hampumep,
IIPY COBMECTHOM HUCIIOJIb30BaHUM HEKOTOPBIX YHAOHYKIJIEA3, HAIIpUMED, Ta-
kux kak Acil u Tfil (puc. 5) MmoxxHO MneHTHGHUIMPOBATH TOABUABI M. cerasi
pruniavium u M. cerasi cerasi.

M 1 2 M M 3 4 M

1000— —1000 1000— —1000

750 — —750 750 — —1750

500— _ —500 500— — 500

250 = - 250 250— —250
P1 P2

M — mapkep MoJiekyaspHoro Beca; 1,3 — M. cerasi pruniavium; 2,4 — M. cerasi cerasi; P1 — pecrpukrasa
Acil; P2 — pecrpuxra3sa Tfil

Pucynok 5 — KomnblotepHoe Moae1upoBanue 31eKTpo¢opeTHyecKoro
pasaeneHusi pparMeHToB, nojyyaembix B pesyiabrare [ILP-IIIP®D
anasm3a tieit Myzus cerasi pruniavium u Myzus cerasi cerasi
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3akirouenne. Takum 00pa3zoMm, B paMKax HACTOSIIETO HCCICAOBAHUS
pacudpoBansl U AenoHHpoBaHel B GenBank HykJI€OTHAHBIE MOCTETO-
BaresibHOCTH TeHoB COI m EFlo mis 18 BumoB el peneHTHON (ayHbI
Benapycu. Jlns 15 BuaoB wiel HyKJICOTHIHBIE MTOCIEA0BATEIBHOCTH MOy~
YeHbl BIEPBbIE, B YaCTHOCTH, /i Tieil C. compressa — rena COIl, a s
et A. corni, A. euphorbiae, C. compressa, D. platanoidis, G. jacutensis,
L. trirhodus, M. antennata, P. aceris, S. pineti, T. tenera, T. corticis n U.
hypochoeridis — rena EFla.

Ha ocHoBe HykieoTHaHbIx mocnemoBarenbHocTeif TeHa COI paspabo-
tanpl [ILP-ITJIP® kitoun, KOTOpbIE MO3BOJSIOT INPOBOIUTH KOPPEKTHYIO
JMUArHOCTUKY TPYIHO TP PEpeHIUPYEMBIX IT0 MOP(OIOTHISCKUM MTPH3HA-
KOM BHJOB T1e# poxa Dysaphis (D. plantaginea | D. anthrisci/ D. radicola),
a TaxKe MOBUAOB M. cerasi M HEKOTOPBIX TIOABUIOB A. fabae.

WccnenoBanus BBIONHEHB! TPpU (hUHAHCOBOMN Mozyiepxkke bemopycckoro
pecnyonukanckoro ¢poHaa GyHIaMEHTAIbBHBIX HCCICI0BaHU (I0TOBOPBI No
B17MC-025 u Ne 517-081).

ABTOpBI BBIPaXKAIOT OTPOMHYIO NPU3HATEIBHOCTH JOKTOPY OHOJIOrHYe-
CKUX Hayk, mpodeccopy, 3aBeayromiemy kadenpoii 3oomorun C.B. Byre 3a
IIPeI0CTaBIEHHE ONOIOTUYECKOTO MaTepHaa.
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IDENTIFICATION OF APHID SPECIES FROM
BELARUS USING DNA-BARCODING AND ANOTHER
DNA-BARCODING BASED DIAGNOSTIC METHOD

Annotation/ The nucleotide sequences of the mitochondrial cytochrome ¢ oxidase
I gene (COI) of aphid species of recent Belarusian fauna were sequenced. PCR-RFLP
keys were created using the barcode region COI avoiding the DNA sequencing stage.
The PCR-RFLP keys were designed for aphids of the genus Dysaphis Born. and sub-
species of the species Aphis fabae Scop. and Myzus cerasi F. which are pests of fruit,
berries and other cultivated crops.

Key words: aphids, species identification, DNA-barcoding, PCR-RFLP keys, re-
striction map.
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VIIK 633.63:632.752.2:632.951

I'U. I'aoxncuesa
PVII « Uucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

PEI'YIMPYIOIASA POJIb UHCEKTUIIU OB
B O'PAHUYEHUU YUCJIIEHHOCTHU U
BPEJIOHOCHOCTH CBEKJIOBUYHOM JINCTOBOM
TJIN

Peyensenm: kano. c.-x. nayx Baea U.H.

Aunnotaumsi. OZHUM U3 OCHOBHBIX BpeIHTENICH caxapHOi cBekibl B bemapycu
SIBIISICTCSI CBEKIJIOBUYHAS JTUCTOBAS T8 (Aphis fabae Scop.): B OTIEIBHBIE TOIBI 3ace-
NIEHHOCTH oceBoB BpeaureneM pocturaet 100 %. Dto onpenernser HEOOXOAUMOCTh
pa3pabOTKU MEPONPUSITHI 110 CHIKCHHIO €€ YHCICHHOCTH M BPEIOHOCHOCTH. BbI-
cokylo ddexrnBHOCT mpoTHB puTodara (90-100% 1o CHMKEHUIO 3aCETEHHOCTH
MoceBoB) MposiBIIM nHCeKTUIHAb! [urant, PI1 (aneramunpun, 200 r/kr), MonepH,
KD (ammeroar, 400 r/m), [Iporeyc, MJI (tmakmonpun, 100 /1 + mensrameTpuH,
10 r/m), Benec, KC (tnaxmonpun, 150 r/n + nensramerpus, 20 r/m) u Ddpopus, KC
(mamOpa-umranotpus, 106 /01 + THameTokcam, 141 1/m).

KiroueBble cjioBa: caxapHas CBEKJA, CBEKJIOBHYHAs JINCTOBAs TV, BPEIOHOC-
HOCTb, HHCEKTUIU/IBI, Y3Q(PEKTUBHOCTS.

Beenenune. OqHUM M3 OCHOBHBIX BpeauTeNlel caxapHOM cBekibl B be-
JapycH SBISICTCS CBEKIOBHYHAS JHCTOBas T (Aphis fabae Scop.). U3
KYJIBTYpPHBIX PACTEHHHA, KPOME CBEKIIBI, MOKET pa3MHOKaThCS HAa KOHCKHIX
000ax, coe, BUKe, MOJICOTHEUHNKE, KOHOTUIE, hacomu, cagiope U MHOTHX JIp.
W3 COpHBIX pacTeHH MPEAINOYUTACT Maph, JICOCHY, IIUPHUILY, YSPTOIOIOX
U HeKoTopble ap. [7]. HaMu B IpOMU3BOACTBEHHBIX YCIOBHIX YCTAHOBIICHO,
41O (pUTO(ar B KaueCTBE KOPMOBOTO PACTCHHS MPEIANOYUTACT CTOJOBYIO
CBEKJTy: 3aCEJIEHHOCTh TOCEBOB CTOI0BOM cBekibl B DCVYII «Bocxom» MuH-
CKOTO paiioHa cocrasisiia 76 %, KopMoBoil — 68 % u caxapHoii — 49 % [2].

Pacnipoctpanena moBceMecTHO. MUrpupyst Ha caxapHyI CBEKIy B KOH-
11e Masi — HaJyaJle MIOHs, OHa JaeT 3a nepuon Bererauuu 10-14 mokoneHM.
Bpemutens cocpemoraunBacTCs HA MOJONBIX JIUCTHSIX CBEKJIBI C HIDKHEH
CTOpPOHEL. JINCThS NEePOPMHUPYIOTCS M TIPH CIIIBHOM 3aCeICHUH TIEH CKpy-
ymrBaroTCs. Ha ceMeHHNKaX KpoMe JIMCTHEB T 3aCelsieT BEPXYIIKH CTEOMCH.
[Ipu 3HAYUTENBHBIX TOBPEXKICHUAX ypOKall KOPHEIUIONOB M WX CaxapH-
CTOCTbH CHITBHO CHIDKAIOTCS, @ Ka9eCcTBO ceMsH yxyamaercs. [To manasim H.A.
TypuIieBo#, pH 3aceICHUH PACTCHUI CBEKJIBI 10 3-4 OajuiaM BeC KOPHEILIO-
noB cHmxkancs Ha 18,3-20,4 %, caxapucrocth — Ha 5,8-6,6 %, a cemeHHas
npoayKTuBHOCTH Ha 19,3-19,9% [8]. Hepeako s siBIsSETCS IEPEHOCUUKOM
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BO30yIuTENICH BUPYCHBIX 3a00JI€BaHMIA, YeM yCyTyONnseTcs HAaHOCHMBINA €10
Bpea. Ilo juTeparypHbIM JTaHHBIM, NIPU CHILHOM 3apakKeHHWHU TJIEH Tocesa
KOJIMYECTBO TOPAKEHHBIX MO3aMKOH PAaCTEHHMH CBEKJIbl yBEIMYMBACTCS Ha
16 %, npu cpennem — Ha 12 %, MPOLIEHT HEMOPAKEHHBIX MO3aUKOM pacTeHUN
B [IEPBOM cllyuyae cocTaBiser 5,5, a Bo BTopom — 17,5 [1].

YCTaHOBIICHO, UTO B MIX JKM3HEAEATEIBHOCTH B JICTHUN TIepHO] (MUIOHB-H-
10JIb) OCHOBHYIO POJIb UTPAET TEMIIEpaTypa BECEHHETO Mepro/ia, KoTopas u
OTIpezieTIsieT OCHOBHOE HAIPABICHNUE Pa3BUTHS TiIeH. BIasKHOCTD ke XOTs 1
SIBIISICTCST HEOOXOIUMBIM 3JICMEHTOM B WX Pa3BHUTHH, HO UTPACT BTOPOCTE-
TIEHHYIO POJIb, TAK KaK TIU OT Hee MEHEE 3aBHCUMBI H MOTYT B JIF000€ BpeMs
HE0O0X0IMMOE KOIMIECTBO BIIATH IS KX Pa3BUTHS KOMIICHCHPOBATH 3a CUET
YCHJICHHOTO TTUTAHUS COKOM PAcTEHUS, UTO M HAOIIONASTCS B 3aCyIUINBHIC
roJIbI (OTYETrO YBEIWYHUBACTCS UX BpefnoHOocHOCTh) [8]. Ilo apyruM maHHBIM,
OCHOBHBIM (haKTOPOM, OTNPEIEIISIOIINM HHTEHCUBHOE Pa3BUTHE U MaCCOBOE
Pa3sMHOXEHUE TIH, SIBISETCS BIAXHOCTh Bo3ayxa (He MeHee 60 %); Temmepa-
Typa JKe B 3TOT IIepHOJ] OOBIYHO COOTBETCTBYET onThUMainbHOH (+20..+22 °C).
OTH YCJIOBHSI CIOCOOCTBYIOT BBICOKOH IJIOZIOBUTOCTH TJIM U YCKOPEHHIO €
pasButus. [Ipy pa3BUTHM TN HA PACTEHMSX, YTHETEHHBIX 3aCyXOW, TOMH-
MO YUITMHEHHsI CPOKA Pa3BUTHSI, OTMEUYAETCS] yMEHBIICHHE €€ IUI0JOBUTOCTH
WM TIoSTHOE OecIiioiue; KpoMe TOro cama TiIsl MEJIBYaeT, TepseT CBOIO HOP-
MaJbHYIO OKPacKy U BCKOPE MUTPUPYET C TAaKUX pacTeHui [1].

Bricokast 3acenéHHOCTh PacTeHUI CBEKIIOBHYHOM TIEH (0OCOOCHHO B FOXK-
HBIX palioHaX pecmyonmmkn) Habmonatacek B 2000, 2002, 2005, 2006, 2008 rr.
n ogaxHo B 2015 . — 1o 80 % pacrtenuii ¢ mWIOTHOCTHIO O 1-2 Oany (Tmo-
por —5-15 % pacTeHwmii B 3aBUCHMOCTH OT CPOKOB 3aCENICHHS) TP 3aCEIICHIH
16-30% moceBoB. B 2002 1. 3acen€HHOCTh TTOCEBOB BPEAUTENIEM JIOCTHTATA
100 %, BO MHOTHX XO3SICTBaX, HECMOTPS Ha IOJIC3HYIO JESITENbHOCTh 3H-
TOMO(Daros, MOTPEOOBAIHCH HHCCKTHIIUIHBIC 00PaOOTKH MPOTUB BPSTUTEIISL.
Bce Bblen3iokeHHOE yKa3bIBaeT Ha HEOOXOIUMOCTh IPOBECHUS 3allUT-
HBIX MEPONPUSTHI MPOTUB GuTodara. HaMu B MOJIEBBIX MEIKOACISTHOUHBIX
OIBITaX MPOBOAMIACH OIEHKa 3((PEKTUBHOCTH MHCEKTUIMAOB [urant, PIT
(aneramunpun, 200 r/kr), Monepn, KO (mumeroar, 400 1/1), [Tpoteyc, M|
(tmaxmonpun, 100 /1 + memprametpus, 10 1/1), Bemec, KC (Tuaxmomnpun,
150 r/n + pgempramerpun, 20 r/m) u Ddopusa, KC (amOoa-rranoTpuH,
106 /1 + THameTokcam, 141 /i), pe3yasTaTel peACTaBICHBI HIKE.

MecTo M MeToaMKa MpoBedeHHsl HccjenoBanmii. V3yuenne s¢dgex-
TUBHOCTH MHCEKTHIMIOB MPoBOaMiIoch B 2014-2015 . Ha ONBITHOM TIOJIE
PVYII «MHCTUTYT 3alUThl pacTEHU» B COOTBETCTBUM € «MeTOoAMUYEeCKUMU
yKa3aHUSIMU 110 PETHCTPALMOHHBIM HUCIIBITAHUSM WHCEKTHUIMAOB ...» [5].
[TouBa JEPHOBO-TIOA30JMCTAsT CPEAHECYIIMHUCTAsl. ATrpPOTEXHHKa BO3[E-
JIBIBAHMSL — OOLIENPHUHSATAS JUIsl IAHHOM 30HBI. MeponpHsaTHs 10 yXOay 3a
MOCEBaMH — B COOTBETCTBUM C WHTEHCHBHOW TEXHOJOTHEH BO3/EIBIBAHMS
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KymsTypbl. [1I01a1b OMBITHOM NENsTHKA — 25 M2, TIOBTOPHOCTH OITHITA —
YeThIpEeXKpaTHas, PacCToNIOKEHHe JIeNSHOK — TocienoBaTenbHoe. CXeMbl
OIBITOB TPENCTaBIeHbI B Tabnuuax. Crocod MpuMEHEHHs WHCEKTHIUIOB —
MOJICJITHOYHOE OIPHICKUBAHUE B IIEPUOJT BErCTAI[MH CBEKIIBI. YOOpKa yposKast
OCYIIECTBIISIACh TOACISIHOUHO BPYUHYIO; OINpPEENICHUE TEXHOJIOTHYECKHX
KauecTB KOPHEII0A0B caxapHoil cBekibl — B PYII «OmnbiTHast Hay4yHas cTaH-
nus 1o caxapHoii ceéxiey» (1. HecBmwk, MuHckas obnmacts). [lomydcHHBIC
JAHHBIC 00Pa0OTaHBI M0 METOANKAM, H3JIOKCHHBIM B KHUTE «MeEToIHKa I10-
JIEBOTO OmbITaY [3].

B TeyeHue BereTalnMoOHHOIO MEpHOJA MPOBOAMINCH (DEHOIOTHYECKHE
HAOJIONICHUSL 32 Pa3BUTHEM PACTCHHUU CBEKJIBI, CPOKAMHU TIOSBICHHUS CBE-
KIIOBHYHOH JINCTOBOM TIM W 3aCEICHHOCTHI0 (purodarom pacteHHil 1o
o0mmenpuHATEHIM MeToankaM. CTETNeHb 3aCeICHHOCTH MOCEBa OMPENSIIsUTH
0 MATHOAITFHOM IIIKAJIC:

0 — T Ha pacTEeHMSX HET;

1 6amn — eqMHUYHBIE 0COOM TJIM HAa PACTCHUN MITH HEOOIBIITNE KOJOHHH;

2 0ajul — JUCThS CBEKJIBI MEPBOTO rojfia U CEMCHHHUKOB WJIM UX CTEOIU
3aMETHO TTOKPBITHl HeOOIbIIMMHU KonoHUsIMA T (10-25% muctoBoii 1mo-
BEPXHOCTH);

3 6ayu1 — okouto 26-50 % MOBEPXHOCTH PACTCHUS 3aCCIICHO TIICH;

4 6amt — oxono 51-75 % TOBepXHOCTH PACTEHUS 3aCENICHO TIICH;

5 6amn — Bce pacTeHHE 3aceNeHO TIeH, YBAIaeT HIIN yChIXaeT [4, 6].

ITo maHHBIM yueTa OMPENEIISIH MPOICHT 3aCCICHHBIX TICH pacTCHU U
CPEIHIOI0 HHTCHCUBHOCTD 3aCEIICHUS.

YuuTeIBasg, 4TO WHCEKTHLUABI MPUMEHSINCH MPOTHB KOMILJIEKCA Bpe-
JUTEJICH caxapHOW CBEKJIbI (OJIOIIKHM, CBCKJIIOBHUHAS MUHHPYIOIIAsS MyXa,
CBEKJIOBUYHAs JHCTOBasA Tis1), a [Iporeye, M/l u Ddopus, KC aBykparHo,
B TEKCTE MbI He oOpaliaeM BHUMAaHUS Ha XO3SHUCTBEHHYIO 3((PEKTHBHOCTh
MPEnapaToB, a TOJIBKO MPUBOIUM TAOJIUYHBIC JaHHBIC.

PesyabTarel ucciaenoBanmii. B 2014 1. 3acesnieHHOCTb CBEKJIbI CBe-
KIIOBHYHOH TICH B mepuox oOpaboTku ObLTa HA ypOBHE MOPOTOBOW U
cocraisia 9 % mo 1 6amny. B nocneayromue qHu Ha ()OHE BBICOKHX JTHCB-
HBIX (10 +28..+30 °C) m HOouHBIX (mo +17 °C) Temmepatyp HaOIOmaIOCh
JanbHeIee 3aceyieHne moceBoB: 26 Mas (3-i neHb mociae o0paboTku) 3a-
CEJICHHOCTh CaxapHOU CBEKJIbI B KOHTpOJIE cocTaBisuia 13 % mo 1-2 Oammam
(erme OI1B), B BapnanTax ¢ 00padoTkoii nHcekTrnuaamu bu-58 Hoserit, KO
(1,0 n/ra — sranon) u I'urant, PIT (0,08 kr/ra) He npebimana 1% (Guomno-
rudeckas agdexrruBHOCTh cocTaBmia 92,3-100%). C 28 mas Habmoganock
[IOXOJIOaHKEe; 0COOEHHO X0JI0HO O0bLI0 29 Mast: Houbto — +8..+10 °C, Bech
JICHb JOXK/b, TeMmIieparypa Bozayxa — +12..+14 °C. B nepsoil aekaze
HIOHS TIpeo0iiajiajia Terias Moroja: B JHCBHBIC Yachl TEMIICpaTypa BO3IY-
xa cocraBsuia +20..+25 °C, HOYBIO, B OCHOBHOM, HaXOIWJIACh B TIpeIeiax
+12..416 °C. C 13 uroHs yCTaHOBUIIACh MIPOXJIa{HAsS ChIpasi Oro/Ia.

225



Tabauna 1 — buonornyeckasi u xo3stiicTBeHHAsA 3(PpPeKTHBHOCTH HHCEKTHLHAA
I'nranT, PII (anetamunpun, 200 r/kr) B noceBax caxapHoii ceexusl (PYIL
«MHCTUTYT 3a1IUTHI pacTenuii», MuHckas 00JiacTb u paiion, 2014 r.)

3aceqen- |3aceJeHHOCTb pacTeHHi c
Hocts | (B uncanuTesne), % u 6uo- | Ypouxaii- 3 | pacuer-
CBEKJIbI Jornveckasi 3(l)(l)eKTl/lB- HOCTH Xxapm- HBIN
BapnanT cBeKI0BHY- | HOCTE 110 €€ cHIAeHMIO | kopue- | €107 | Borxon
HOif TJeii (B 3HAaMeHaree), % 10108, Heﬂ.lT:)IO- caxapa,
nepen o6pa- | 3-ii geus | 14-ii menn| W/ra 108, % u/ra
GoTkoi (26 mas) (6 urons) 0
KonTpous (6e3 N o o
- S— 9%mol | 13%mo1-2 | 5% mol | g9, | y560 | 983
* Oay Oauiam Oasty
HMHCEKTHIINA)
bu-58 noswrit, KO 9% 1o 1 0 0
(1,0 n/ra) - sTanon Oamry 100 100 639 16,35 104.5
T'uranr, PIT 9% mo 1 1 0
(0,08 xr/ra) Gasuty 92,3 100 623 16,70 | 1040
HCP,, 29

* B koHTpoJie (0e3 MpHMMeHeHHsI HHCeKTHIN/IA) YKA3aHA 3aCeJICHHOCTh PACTeHHUIl Tieid, %.

Tadomuua 2 — IppexTnBHOCTH HHCekTHIMAA MoaepH, K31 ((ammeToar, 400 r/m)
NPOTHB CBeKJOBHYHOI TJIN B noceBax caxapHoii cBekJbl (PYII «AHcTUTYT

3aIlMTBI pacTenuii», MuHckas 00JacTb U paiion, 2014 r.)

3acesieHHOCTB pacTe-
3acesen- | (B yncsurene), % | Vpo- Ca- N
HOCTB u OMoJOrHYecKast Kaii- | xapu- Pacuér-
CBEKIBL | 54y hexTuBHOCTD 1O €€ | wocth | croctn | HPHM
Bapuant CBEKIOBHY- | opyvcorinio (B 3HAMe- xopne- | xop- BBIX0]{
H:O: T(j]ﬁe"a_ HareJe), % IUI0JI0B, | HEILIo- cax/z;[; 3,
lﬁ)ogxof]: 3-ii nenp | 14-ii genn | W/ra | 108, % b
(25 mas) | (5 wions)
Konrpons (6e3 npume- | 8-10% mo 1 12% mo 5%mo 1
HEHUSI MHCEKTHIN/A)? Oamty 1-2 Gannam | Oamty 624 16,60 104
bu-58 nossrit, KD 8-10% mo 1 1.0 0
(0,5 n/ra) — sranon 1 Gamry 91,7 100 675 17,45 18
bu-58 noserit, KO 8-10% mo 1 0 0
(1,0 n/ra) — sTanon 2 Oasmty 100 100 691 17,50 121
8-10% mo 1 1.0 0
Mognepn, K3 (0,7 n/ra) Ganty 917 100 678 17,45 118
8-10% mo 1 0 0
Mopeps, KO (1,0 n/ra) Ganty 100 100 682 17,50 119
HCP,, 54

IIpumeuanus. 1. B «TocynaperBeHHblii peectp ...» HHcekTHIMA MonepH, KD BK/I04eH B HOpMe pacxo-
aa 0,7 a/ra. 2. B koutpoJe (6e3 npuMeHeHHs] HHCEKTHIH/IA) YKA3aHA 3aCeIeHHOCTh PACTeHuii Tieii, %.

VCIIoBHS, CIIOKMBIIUECS B KOHLIE Masi M KPAaTKOBPEMEHHbIE JOXK/IU B Ha-
Yajie UIOHS CIIOCOOCTBOBAIM CHM)KCHHUIO YHCICHHOCTH CBEKIIOBUYHOM TIH,
B pe3yJbTare 4ero, npu ydere 6 utons (14-i nens nocie o0paboTkm) 3ace-
JICHHOCTB PACTEHUH B KOHTpOJIE cocTasisuia 5% mo 1 6amty, B BApuaHTax ¢
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HMHCEKTULIUAaMU Ononorndeckas spekruBHocTs cocraBuia 100 % (Tabmu-
na 1). [Ipu mpoBeneHNn NadpbHEHIINX YYETOB YHCIEHHOCTH (huTodara He
BOCCTaHaBJIHMBajIach. AHAIOTHYHBIC JAHHBIC TIOTYYCHBI U TIPH TPUMEHCHUN
uHcekTrnuaa Moneps, KO (mumeroar, 400 /1) (Tabmura 2).

B sToM ke romy mzydena 3(pQGeKTUBHOCTh KOMOMHHPOBAHHOTO CHCTEM-
HO-KOHTAKTHOI'O MHCEKTHLMJA JuTenpHoro aeiicrsus IIporeye, MJ]
(tnaxnonpun, 100 r/n + penvramerpus, 10 r/m). Coueranue AByX JACHCTBY-
FOIINX BEIIECTB M COBPEMEHHOM (pOpMBI TIpernapaTa (MaciassHON TUCTICPCHIH)
MTO3BOJISICT KOHTPOJHMPOBATh IIUPOKUN CIIEKTP BpeAuTeNei, oOecrednBa-
eT HOKMayH-d2(P(eKT, [UINTEIbHOE NeHCTBUE U MCKIIIOYaeT BOSHUKHOBEHUE
yCTOHYMBOCTH K mpenapary. CoriacHO MOJyYeHHbIM HaMHU JaHHBIM, OHO-
norudeckasi 3(HeKTUBHOCTh MHCEKTUIMIA B HOpMax pacxona 0,5-0,75 n/ra
10 CHIDKEHUIO 3aCEJICHHOCTH pacTEeHUH Tiel uepe3 3 AHs mocie o0padoTKu
cocraBmna 92,3% wu Obuia Bemme dtanmona 1 (bu-58 noseiii, KO B HOpme
pacxoma 0,5 n/ra), HO HIKe, 9eM B dTanone 2 (bu-58 HoBHIA, KD B HOp-
Mme pacxona 1,0 i/ra). Uepes nBe Henesu mociie 00padoTkH 3PPEKTUBHOCTH
H3ydaeMbIX HHCeKTUIUaoB cocTaBuiaa 100 % mpu 3aceleHHOCTH CBEKJIBI B
koHTpoJie 6 % 1o 1 6aty (Tadmuma 3).

MHCceKTHIN 0T€YeCTBEHHOTO MTPOU3BO/ICTBA C AHAIIOTHIHBIM ACHCTBYIO-
M BemectBoM Benec, KC (tnakmonpua, 150 r/m + nenmsramerpu, 20 /1)
MPUMEHSUICA POTUB CBEKJIOBUYHON K B 2015 1. PesynbraThl nipencranie-
HbI B Tabnmune 3. HeoOXoMuMo OTMETHTB, YTO NPH N3y4YeHUH 9 PEKTHUBHOCTH
HWHCEKTHIIUA CPEIHECYTOUHAs TeMIIepaTypa Bo3ayxa koiebanack ot +16,3
o +22,8 °C, B oTmenbHbIe AHUA BO3myX mporpeBajics n0 +30,6 “C, HOUbIO
temneparypa Huxe +10 °C He omyckanach. buonorndeckas 3pekTHBHOCTh
WHCEKTHIIUIOB TI0 CHIDKEHHUIO 3aCEJICHHOCTH pacTeHuit purodarom Ha 3-it
IeHp mocie obpabotku octaBmima 93,8-100%; depes3 nBe Hemen: Imocie
OIPBICKUBAHMS 3aCEICHHOCTh pacTeHuil cHuxkanach Ha 95,2-100 % npu 3a-
CeJICHHOCTH B KoHTpoute 21 % pactenuii no 2-3 Gamiam.

Crenyer oOpaTuTh BHUMaHKE €llle Ha OJIMH KOMOMHHUPOBAHHbII HHCEKTH-
uun Ddopusi, KC (simOma-tmranorpus, 106 r/im + tuamerokcam, 141 1/7),
o0ragaroniii KOHTAKTHOW M CHCTEMHOH aKTHBHOCTBIO IIPOTHB IIHPOKOTO
CIIEKTpa BpeOuTe]el Ha BCEX JKU3HEHHBIX CTAAHAX, OT JIMIMHKHA 10 MMa-
ro. [lepen 0OpabOTKON 3aCEICHHOCTh MOCEBOB CBEKJIOBMYHOM JIMCTOBOW
el cocraBmiia 16 % no 1-2 6ayutam. buonorndeckast apdekTHBHOCTH UH-
CEKTHUIMJIOB 110 CHW)KEHHUIO 3acejieHHocTH (urodarom Ha 3-if JeHb mocie
o0pabotku octaBmuia 93,3-100%; uepe3 1Be HEIEIH MMOCIE OMPBICKUBAHUS
3aCeJICHHOCTh pacTeHHUI B BapraHTax ¢ npuMeHeHneM Ddopun, KC B HOpMe
pacxona 0,15 n/ra camxanace Ha 90,0 %, B HOpMme pacxona 0,2-0,25 i/ra — Ha
100 %, B aTanone — Ha 80,0 % npu 3acesneHHocTH B KOHTpOoIe 20 % pacTeHuit
o 2-3 6aam (Tabnuua 4).
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Tab6auna 3 -3¢pdexTuBHocTs UHCeKTUIMA0B [IpoTeye, M/l (Thakaonpun, 100 r/n
+ neabramerpus, 10 r/n) u Beaec, KC (tnakaonpun, 150 r/x + geabraMmeTpuH,

20 r/1) B moceBax caxapHoii cBekJbl (PYII « AHCTUTYT 3alIUTHI pacTeHnii»,
MuHckast 00J1aCTh U paiioH)

3acejien- | 3acCeJeHHOCTH pacTeHHI
HOCTH (B uncanrese), % u 6uo- ng- Ca- Pacu
CBEeKJIbI Joruyeckas dpdekTus- Kaun- xapu- acuér-
B CBeKII0- HOCTB 110 ee HOCTE | ¢roerp, | HPIH
apuant BUuHOi | CHuskeHuIo (B 3Hamena- | K0P~ | yon | BRIXOA
TIIeii mepen Teune), % HEILI0- | | onto- cax/apa,
00pabor- | 3t xemn | 14-iimemn | v |10B,% | 7
KOH (25 mas) (5 urons)
2014 ..
Kowtpors (Ges mph-=1 150, 1101 | 139610 | 6%m01
MEHEHHUS MHCEKTH- 553 15,7 86,8
s Gaty 1-2 6amam Gamry
nua)
bu-58 Hoseit, KO 10% mo 1 2 0
(0,5 n/ra) — sranoH 1 Gaty 84,6 100 606 173 104.8
bu-58 Hoseit, KO 10% 1o 1 0 0
(1,0 n/ra) — sranon 2 Oamry 100 100 623 17,0 105.9
IIporeyc, M/] 10% mo 1 1 0
(0,5 n/ra) Oamry 92,3 100 610 173 105,5
IIpoteyc, M/] 10% mo 1 1 0
(0,75 n/ra) Gaty 92,3 100 622 172 107.0
HCP,, 57
2015 ..
3aceqen- | 3aceleHHOCTH pPAacTeHHH Vio-
HOCTh (B uncianrese), % u 6uo- mgﬁ— Ca- Pacuér-
CBEKJIbI | Jiornyeckas ddpdexTus- wocrn | Xapu- |
Bapuant CBEKI0- | HOCTB IO €€ CHI/DKel-‘l)l/lIO 1op- CTOCT | o on
BUYHOI (B 3HaMeHareJ1e), %o KOp-
TJIei mepen HEILIO- |y ento- | €2%2P3,
o6pabor- | 3-ii nenn | 14-if menn HO:}; w 108, % wra
KOH (26 wronst) | (7 wroas)
Kontpors (Ges mph- |00/ 1 | 169 m0 | 21% 10 2-3
MEHEHHS UHCEKTH- 611 15,50 94,7
1-2 Gannam | 1-2 Gamiam Gatam
uuaa)*
Bopeii, CK 18 % mo 1 1
(0,12 n/ra) — stamon | 1-2 6amiam 93,8 95,2 648 17,80 | 1153
18% mo 1 1
Benec, KC (0,2 n/ra) 1-2 Gaman 938 95.2 630 17,05 107,4
18% 1o 0 0
Benec, KC (0,3 n/ra) 1-2 Gannam 100 100 659 17,20 | 113,3
HCP, 84

* B KoHTpoJe (0e3 NpUMeHeHHs] HHCeKTHIIH/AA) YKa3aHa 3aceJIeHHOCTh pacTeHui Tueii, %.
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Tabnuua 4 — buosiornyeckas ¢ppexTuBHOCTL HHCeKTHIUAA Dpopus, KC (asamodaa-
HUTanoTpuH, 106 r/n + Tuamerokcam, 141 r/i1) B moceBax caxapHoii cBeK./1bI IPOTHB
cBeKJI0BHYHOI JucToBOH Tn (PYII « MHCTUTYT 3a1MTHI pacTeHuii», 2015 r.)

3acesieHHOCTH pacTeHuii (B
qucaurene), %o u 6mooruye-
3aceqeHHOCTE CBEKIBI | cieag dyheKTHBHOCTD 110 ee
Bapuanr CBEKIOBHYHON TICH | ¢ypykenmio (B 3namenarene), %
nepeja 06padoTkoii ~ ~
3-i1 1eHb 14-i1 nennb
(26 uroHs) (7 nrons)
0, - 0, -
Konrpons (6e3 npumeHeHus 16% o 1-2 Gamtam 15% mo 1-2 20% mo 2-3
HHCEKTHIUIA)* Oasam Gaam
Tupunexc Cynep, KD o 1 4
(2,0 n/ra) — sTanon 16% no 1-2 Gannam 933 80,0
1 2
0, _ L “
Doopwust, KC (0,15 n/ra) 16 % no 1-2 Ganmam 933 90.0
Doopus, KC (0,2 n/ra) 16% mo 1-2 Ganmam 1%0 1%0
Ddopus, KC (0,25 n/ra) 16% mo 1-2 Gammam 1%0 1%0

* B xoHTposie (6e3 npuMeHeHHs] HHCEKTHIH/IA) 32CeIeHHOCTh PAacTeHuii Tueii, %.

XozsiicTBeHHast 3PEKTUBHOCTh MHCEKTHIIUIOB MIPU MPUMEHEHUH MPO-
TUB CBEKJIOBHUYHOW MHHHPYIOIIEH MyXH M CBEKJIOBMYHOM JINCTOBOH TIIH
nIpezcTaBieHa B Tabnuiie 5.

Ta6auna 5 — Xo3siictBenHas d3pdekTuBHOCTH HHCeKTUIIMAA Dpopust, KC (isimoaa-
nuraaoTpus, 106 r/n + Tmameroxcam, 141 r/a) B noceBax caxapnoii cekiasl (PYII
«HWHCTUTYT 3a1UTHI pacTeHuii», 2015 r.)

BapnanTt YpoxkaiiHoCTh KO- Caxapucroctb | PacuérHslii BbIXOJ
HEIIO/0B, 1/Ta KOPHEII010B, %o caxapa, w/ra

Konrpons (6e3 npumeHe- 608 163 99,1
HUSI HHCEKTHIHIa)* ’ ’

Tupunexc Cynep, KD 633 16.85 106.7
(2,0 n/ra) — 3Tanon ’ ’

Ddopus, KC (0,15 n/ra) 655 16,20 106,1
Ddopus, KC (0,2 n/ra) 646 16,25 105,0
Ddopust, KC (0,25 n/ra) 660 16,00 105,6

HCP, 90

BoeiBonbi. CeekioBuyHas juctoBas s (Aphis fabae Scop.) B oTaeins-
HBIE TOJbl HAHOCHUT 3HAYMTEJILHBIN BpEJl YPOXKaI0 CaXxapHOW CBEKJIBL. JTO
orpezeNseT HeoOXOMMMOCTh pa3paboTKU MEPOIPUSTHH 10 CHIKEHHUIO ee
YHCIIEHHOCTH U BPEIOHOCHOCTH. BBICOKYIO 3()(eKTHBHOCTH MPOTUB (HH-
Toara NPOSBWIM HHCEKTHLUJBI CUCTEMHOTO W KOHTAKTHO-CHCTEMHOTO
nevictBust: [urant, PI1 (auneramunpun, 200 r/kr), Moxepn, KO (numeroar,
400 r/m), Ilporeyc, M/I (tnaxmonpua, 100 r/n + nensramerpus, 10 r/m),
Benec, KC (tnaxnonpun, 150 r/n + nensramerpun, 20 r/im) u Ddopus, KC
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(mamOma-turangoTpud, 106 r/m + tnamerokcam, 141 1/m). Ha ocHoBaHuu
pe3yJbTaToB HAIIMX MCCIENOBAaHUN Tpenaparbl BkitodeHsl B «locynap-
CTBEHHBII peecTp ...» ¥ PEKOMEH/I0BaHbI JUIsSl IPUMEHEHHS, B T.4. M [IPOTUB
nanHoro (utodara, Ha Teppuropun Pecriyonuku benapyce.
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H.I. Hajyieva
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

REGULATING ROLE OF INSECTICIDES IN THE
DECREASE OF BEET APHID NUMBER AND
HARMFULNESS

Annotation. One of the main pests of sugar beet in Belarus is beet aphid (4phis
fabae Scop.): in separate years the crops colonization by the pest reaches 100%. It
determines the necessity of measures development on its number and harmfulness
decrease. High efficiency against the phytophage (90-100% on crops colonization
decrease have shown the insecticides Giant, WP (acetamiprid, 200 g/kg), Mod-
ern, EC (dimethoate, 400g/1), Prote- us OD ( thiacloprid, 100 g/l + deltamethrin,
10 g/1), Veles, SC (thiacloprid, 150 g/l + deltamethrin, 20 g/1) and Ephory , SC (ly-
ambda-cygalothrin, 106 g/l+ thiametoxam, 141 g/1.

Key words: sugar beet, beet aphid, harmfulness, insecticides, efficiency.
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VK 632.752.2:632.911.2

A.A. Meogeov', B.II. @edopenxo’

!HayuonansHolii ynusepcumem 6uopecypcos u npupooonoib308anus,
2.Kues, Yxkpauna

Uncmumym sawumor pacmenuti HAAH Yxpauno, 2. Kues, Ykpauna

OCOBEHHOCTHU ®EHOJIOI'MW KOKIMHEJJIN B
YCJIOBUAX JIABOPATOPHOM CPE/IbI

Peyensenm: kano. c.-x. nayx boiiko C.B.

Aunnorauus. [IpuBoautcst HEHOTOTHsI KOKIHHEIUTH B JTAOOPATOPHBIX YCIOBH-
six. JIaérest CpaBHUTENbHAS OLIEHKA OT/ICIbHBIX CTaUi Pa3BUTHS OOKBUX KOPOBOK.
W3ydaercst MPOMODKUTEILHOCTh KU3HH UMAro, WX IUIOJOBHTOCTD, UIUTEILHOCTh
Pa3BUTHS PA3IUYHbBIX CTaHH, IPOKOPIUBOCTD JIHIYUHOK.

Kuarouessie cioBa: Coccinellidae, saTOMOMAT, 00)KBU KOPOBKH, KOKIIUHEIUTHIBI,
adumodar, pa3BeneHue, T/Is, pa3MHOKEHUE, CTa/HsI PA3BUTHSL, INTAHKE.

Beenenne. Kokmumuemmuael, win Ooxbu  kopoBku  (Coleoptera,
Coccinellidae) — ogHo M3 Hambonee BAKHBIX B MPAKTUIECKOM OTHOIICHUU
CEMEHCTB KECTKOKPBIIBIX HACEKOMBIX. IloaBisiomee OONBITMHCTBO BHIOB
KOKI[HEJUTH ] — XUIITHUKH, YHHITOKAFOIIHE TIIEH, TUCTOOIOIIEK, OEITOKPBUIOK,
YEpBELIOB, IIUTOBOK, TPUIICOB, TAY THHHBIX KJICILEH, TMINHOK JINCTOCIOB, APY-
T'MX MEJIKMX WICHHUCTOHOTHX M SIBJISIOIINECS €CTeCTBEHHBIMH PETYISATOPAaMU
MX YUCIEHHOCTH. DTa 0COOCHHOCTh OOKBHX KOPOBOK TTO3BOJISIET HUCIIOIB30-
BaTh MX Ui OMOJOTMUYECKON 3anmmThl pacTeHui [15]. Cpenn KOKIMHEIUTHT
BCTPEYAIOTCS M PACTUTEIILHOSAHBIC BUBI, IIPEACTABICHHBIC B ITO/ICEMEHCTBE
Epilachninae, B Tom unciie mmrpoKo M3BECTHBIE BPEUTEIH CEIILCKOXO3SIHCTBEH-
HBIX KyIbTyp: KaprodensHas Henosepilachna vigintioctomaculata Motsch.,
mouepHoBast Subcoccinella vigintiquatuorpunctata L. n 6axdeBasi KOPOBKH
Epilachna chrysomelina F. [18].

Ilo cpaBHEHHUIO ¢ APYTHMH XHUIHBIMH 3HTOMO(AraMmmu KOpOBKH 00IaaaroT
PSIOM MTPEUMYIIECTB: UCTPEOIAIOT BPEAUTEIICH BO B3POCIOM U JINYUHOYHOM
COCTOSIHUM, OTJIMYAIOTCS BBICOKOW MPOKOPJIMBOCTHIO, OCOOCHHO JINYUHKU
[I1-IV Bo3pacToB, MHOTOSITHOCTBIO, TIOJIOBUTOCTHIO, CBOMCTBOM JIETKO Tepe-
HOCHTB HEOJIAaronpHsATHBIC YCIIOBUS M OBICTPO BOCCTaHABINBATH YHCICHHOCTh
nionysaiy. OHU aKTHBHBI, JIETKO Pa3bICKMBAIOT CBOIO )KEPTBY, UMaro IO/aBIIs-
JOIIIETO YHCIIa BUJOB CIIOCOOHBI K MEPEIeTaM Ha 3HAUMTEIIbHbIC PACCTOSIHUS, a
JIMYMHKH JIETKO M OBICTPO MEPEIBUratoTCs IO pacTeHHsIM | 3emiie. M, HakoHert,
KOKLUHEIUIH] CPAaBHUTENBHO JIETKO Pa3BOJUTH B MHCEKTapusx [22-25].

W3ydeHnro 3TOH TpymIbl HACEKOMBIX MOCBAIIEHO MHOTO pabor. B mu-
Teparype coOpaHbl JaHHBIE IO CHCTEMAaTHKe, MOP(OIOTHH KOKIIMHEIUINI,
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B wactHocTH mccnenoBanusi B.B. baposckoro, C.C. 'emmensmana, H.H.
Bornanosa-Karpkoa, B.A. 3acmaBckoro, C.M. Sl6mokoBa-XH30psiHa, B.H.
Kysnenosa u ap. [1-3, 7, 13, 14, 31]; no dayHe, Ouonoruu, sxonoruu — M. A.
[Mopuunckoro, ®.I". Jlodbpxkanckoro, B.B. fxonrosa, B.B. Illabnarosckoro,
B.II. CembsinoBa, B.A. 3acnasckoro, B.H. Ky3neuosa, 3.1. TromaceBoii u
np. [4, 5, 8, 11, 15, 21, 26, 28, 30, 32]. Haubonee moyHbIe CBEACHUS IO
CHCTEeMaTHKe, MOpQoIoTun, 6nonorud, (payHe KOKIWHEIUTH] COACPIKATCS B
matepuanax M. CaBoiickoit [22-25].

B Ykpaune npencrasuteneii cemeiictBa Coccinellidae nccnenoanu: H.A.
Tenenra, H.II. daneuxo, K.K. ®@acymatn, A.Jl. Jlepkad, A.B. Mmsep, B.IO.
Kpouxo, B.B. TTonsik, B.I'. Asganuko, B.A. Tpaa, M. /1., 3eposa, O.I". 3yberko,
O.J. Hekpacosa, B.M. Tutap u np. [6, 9, 10, 16, 17, 19, 20, 27, 29].

MeTtoauka ucciaenoBanuii. JJaboparopHelie ncCiIeI0BaHMs TPOBOINUINCH
0 OOIICTIPHHATHEIM METONUKAM CONEPYKAHUS U Pa3BEICHUS OOKBUX KOPO-
BOK [12, 22-25].

B naGoparopun mognepxxuBanu remneparypy 22-25 °C, OTHOCHTEBHYIO
BIXHOCTH Bo3myxa — 60-70%, ¢oronepuoxn 17 wacos. [is pa3seneHus
KOKIIMHEJUTH]T UCIOJIB3YIOT JCPCBSIHHBIC CAKU WM CTCKJISTHHBIC IIHJIMH-
JIPBI, 3aKPBITBIE CBEPXY Mapiei, KOTOphIe B 3aBHCHMOCTH OT KOJIMYECTBa
COJICPKAHHBIX JKYKOB W JIMYMHOK, MOTYT OBITh pa3IHMYHON BEIUYMHBL B
KauecTBE KopMa ObLia MPEUIOKCeHA TS, COOpaHHAs Ha PACTCHHSIX B €CTE-
CTBEHHOMU cpene oburtanus [22, 25].

PacTenus 3aceneHHbBIC TIISIMU ITOMEIIANN B CaJIKH, )KyKHU MTUTAIUCH CBE-
kel muuieil B Teuenue 4-5 aHeil. B cagkax, Kpome TOro, packiajbIBasiud
KOMKH BaTbl, KyCOUKM Mapiy, Ha KOTOpBIE KyKH OTKJIaJblBaiu Aina. Sii-
[EKJTa KN 0 ONHOW-ABE TEepPeHOCHIN B damku [leTpwm, croma ke Kiaiu
BETOYKY WJIM JINCTOK C T/JSMH M CTaBIIU YaIlIKK Ha creiuiaxu. Yepes 3-4
JTHST OTPOYXKIAJIHCh JIMIMHKH | BO3pacTa, B 3TO BpeMsl B YaIIKaxX HEIIPEMEHHO
JTOJDKHBI OBITH TJIH, B IPOTUBHOM CIIy4ae TMYUHKA YHIYTOXKAIH APYT APYTa.
JInumHOK TIOMeIaNy B CaIki ¢ KOPMOM, T OHU Pa3BUBAIUCH JI0 OKYKIIH-
BaHMs M OTpOXKJIeHHs kykoB. Kokumuermmaam-apumodaram xapakrepeH
BBICOKHI KaHHUOATN3M, MOITOMY HEOOXOTUMBIM YCIIOBHEM MpU pa3MHO-
JKEHUH WX SBISIETCS MEPUOJIMUYECKOE YNaJeHUE U3 CaaKOB CO B3POCIBIMU
HACEKOMBIMH SIHII, OTJIOKCHHBIX CAMKaMH, U COACPIKaHUE JIMIMHOK Pa3HBIX
BO3pacTOB MOPO3HB [12, 22-25].

Pesyabrarsl ncciaenoBanmii. OObEKTaMU UCCICIOBAHUS OBUIM YETHIPE
BHIA KOPOBOK: Propylea quatuordecimpunctata L., Hippodamia variegata
Gz., Harmonia axyridis Pall., Coccinella septempunctata L. W3y4anuce
MPOIOJKUTEIIEHOCTD JKU3HU MMAro, MX IUIOJIOBUTOCTb, [UIUTEIBHOCTD pa3-
BUTHS Pa3IMYHBIX CTaIUH, TPOKOPIUBOCTD JINIHHOK.

Kykn coOupannch B €CTECTBEHHBIX YCIOBHAX B TeueHme ampens 2017
rona. 3a Bpemsl pa3BUTHsI B J1a0OpaTOPUK rapMOHUS UMEJIa JIBC TCHEPAIlHH,
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ocTajbHBIC BHIBI 110 onHOU. C mepBoii nexansl Hog0ps xyku I u 11 mokose-
HUS TAPMOHHHU HAXOIMIIACH B COCTOSTHAN 3UMHEH THamays3bl.

Cpenusisi IpOJODKUTETLHOCTh JKU3HHU, B JHSAX, UMAaro nepe3nuMoBaBIlie-
ro moxoeHus coctapimia aist C. septempunctata L. 54,3; H. variegata Gz.
33,2; nepBoro noxonenus — 48,5; 38,4 coorBercTtBeHHO. CpenHee Koynde-
CTBO OTJIOKEHHBIX SIMIl CAMKaMHU MEPEe3UMOBABIIETO TOKOJIEHHUSI KOPOBKU
M3MEHYMBOM coctaBisuio 175,7; cemutoueunoir — 304,1; mist mepBoro mo-
xonenust H. variegata Gz. — 37,0; H. axyridis Pall. — 331,3 (tabm. 1); y P
quatuordecimpunctata L., C. septempunctata L. siiniexinaaku He HAOTIOIAIOCh.

Taomuua 1 — /lunamuka siinexaaaku nepporo nokonenust Harmonia axyridis Pall.
B J1a00paTOpPHBIX yca0BuUsX, 2017 .

Oomee |Cpennee
Hauano | . | 1lponomnn- | Obmee | ooove | omm-
Ne mapsbI stii- OHENL ST~ | TEIALHOCTE | KOIMYE- | (i gt | gecTBo
P
HeKJIAJKH | sfiineK/Iaa- | ¢CTBO siuIL,
HEeKJIAAKH nekaa- | sun B 1
KH, THH LIT.
0K KJIaJKe
1.1 27.08 11.10 46 435 16 27,2
1.2 12.09 06.10 25 397 12 33,1
1.3 12.09 16.10 35 298 11 27,1
1.4 12.09 04.10 23 366 10 36,6
1.5 11.09 26.10 46 222 9 24,7
1.6 11.09 26.10 46 403 14 28,8
1.7 12.09 09.10 28 442 13 34,0
1.8 12.09 09.10 28 263 9 29,2
1.9 12.09 05.10 24 156 6 26,0
Cpennee konuuecTBo siui — 331,3 wT.

B kagectBe KOpMa ISl JTMYMHOK KOKIIMHEIUIM] NE€PE3UMOBABIIETO I10-
KOJIGHHsI WCTIONb30Ballach TSI BUKOBast Aphis craccae L., coOpaHHas B
€CTECTBEHHOH cpene oOuranus. Hike NpUBENEHBI JaHHBIE O CpPaBHHU-
TEJIbHOU MOEeNaeMOCTH A. craccae L. NTMUMHKAMU Pa3HbIX BUJIOB KOPOBOK.
Harmonia axyridis Pall. otmnyanacs HanOOIBIIAM KOIHIECTBOM MOTPEOIIS-
eMBIX TJICH Ha TIPOTSHKEHUH CyTOK (Tabd. 2).

Ta6auna 2 — [IpoxKopaIUBOCTH JHYNHOK KOKIIUHE/IH/I epe3HMOBaBIIero
nokoJienusi, 2017 r.

CpenHee K0JU4eCTBO TJIel, CheIeHHBIX B TeYeHHH
Bun CYTOK
I Bospact | Il Bospact | III Bo3pacr | IV Bo3pact
Coccinella septempunctata L. 10,0 24,0 31,5 61,3
Propylea quatuordecimpunctata L. 12,0 23,0 27,0 30,5
Harmonia axyridis Pall. 10,5 24,0 43,0 87,3
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Jlvuuaky mepBoro mokoneHust H. axyridis Pall. muramuce Tassmm co-
OpaHHBIMH Ha JHMKOPACTYIIMX TPaBSHHUCTHIX PACTEHUSX, MOCKOJIbKY Ha
KyJIBTYPHBIX II0CEBaX B OCEHHUH IEPHOA KOJIMYECTBO TIIM ObUIO KpaiHe
orpanndeHo (tabmn. 3). ITo cpaBHEHHIO C MEPE3UMOBABIINM IOKOJICHHEM
TapMOHHH, IPOXOPIUBOCTE JINYMHOK PA3HBIX BO3PACTOB 3HAYMTEIBHO CHU-
3wack. BmecTe ¢ TeM JIMYMHKM YCHENIHO 3aBEpIIMIM Pa3BUTHE JI0
OKYKIIMBAHHMS U BBIXOJa IMaro HOBOTO IIOKOJICHHS.

Tabauna 3 — [Ipo:kopauBOCTH JUYMHOK NepBOro noxosenusi Harmonia axyridis
Pall., 2017 .

Ne i/t Cpennee KOJIHYECTBO TJIeii, ChbeeHHBIX B Te4eHHe CyTOK
I Bo3pact 11 Bo3pact 111 Bo3pact IV Bo3pacrt

1 7,3 13,0 32,5 80,7

2 7,0 12,7 21,0 36,3

3 8,3 18,0 20,0 47,0

4 7,0 14,5 24,0 55,8

5 7,7 18,5 29,7 54,3
Cpea- 7,5 153 254 54,8

[IpomomKUTENEHOCTD PAa3BUTHSA PA3IUYHBIX CTaTUH OOXKBHX KOPOBOK
CyIIeCTBEHHO oTau4Yanachk. OIHAKO, Y BCEX HYETHIPEX M3ydaeMbBIX BHIOB
KOKIIMHEJUTH JIUTEIBHOCTh CTaJWU silla OblIa MPAKTUYECKH CXOIHAs.
CTOWUT OTMETHUTH, UTO BECh IUKJ PA3BUTHS SBJSUICS MOTOOHBIM Y KOPOBKH
M3MEHYMBOW M mpormien |4-To4edHoil, a TakkKe — TapMOHHU W KOPOBKH
7-Todednoii. B Tabnure 4 npuBeneHBI CTAAUN PA3BUTHUS TaHHBIX KOPOBOK.

Tabauna 4 — Cpeansisi AUTEJbHOCTb PA3BUTHUS PA3TUYHBIX CTAANN KOKIUHEJJTH/T
Tepe3MMOBAaBIIET0 MoKoJeHus1, 2017 .

Ban Crajusi pa3BUTHS, THH Mosubii muKn

S0 JIHYAHKA | KyKOJIKa Pa3BMTH. THH
H. variegata Gz. 3,0 10,6 3,7 17,3
H. axyridis Pall. 3,0 16,7 39 23,6
P. quatuordecimpunctata L. 3,0 10,0 3,5 16,5
C. septempunctata L. 3,1 15,3 4,9 233

s mepBoro mokonenus H. axyridis Pall. cpequsist mpogomKHUTeI-HOCTD
Pa3BUTHSA CTaguil MPU COAEPKAHHU B OOLIMX CagKaX COCTABIISLIA, B JIHAX:
stiAo — 2,8; muumnHKa — 18,2; Kykonka — 5,8; MOTHBIN UK pa3BUTHI — 26,8.
Jnst cpaBHEHMS, IIPH OTACJIBHOM COJICpP)KaHUH JTMYNHOK, B3STBHIX U3 OOLIHMX
CaJIKOB, IIMKJ Pa3BUTHA TAPMOHHUH MIPOTEKaJ ropas3ao OvicTpee (Tadm. 5).
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Taéauna S — JIUTEeJBbHOCTH PAa3BUTHSI PA3JIUYHBIX CTAJANI epBoro noxkoJenus H.
axyridis Pall., B nusix, 2017 r.

IIponomxu- Cranus pasBuTHS, THH IMoanbIii
TEJIBHOCTH ] uMKa
passutus | oo JHIHHKA ]:2]’]_ pasBu-

CTajun I Bospacr | II Bospacr |III Bo3pacr | IV Bo3pact | ka | T AHH
3,0 3,0 2,0 2,0 7,0 6,0 23,0
3,0 3,0 2,0 3,0 6,0 6,0 23,0
OO6ras 2,0 3,0 1,0 2,0 5,0 6,0 19,0
3,0 2,0 3,0 2,0 6,0 6,0 22,0
3,0 3,0 2,0 2,0 7,0 6,0 23,0
Cpensist 2,8 2,8 2,0 22 6,2 6,0 22,0

BriBoabl. PazBeneHrie KOKIMHEUIHI SIBIISIETCS HEOTHEMIIEMOM YaCThIO UX
YCIIEITHOTO MCIIOJIb30BaHUs Kak dSHTOMO(Daros. BakHo BBIIBUTH Haubosee
NPAKTUYHBIC B 3TOM OTHOINCHHM BUBI JUIA KaKIOU MPUPOTHO-KINMATH-
Yyeckol 30HBI. B 11ab0paTopHBIX YCIOBHSX MOXXHO ONpENeUTh Haubosee
3¢ GEKTUBHBIX OMOIOTHYCCKUX arCHTOB.

CpaBHUTENbHAsT OIIEHKa M3YyYEHHBIX OOXKBbUX KOPOBOK YKa3bIBAa€T, UTO
uMeHHo Harmonia axyridis Pall. 3Ha4nTenbHO arpeccUBHEE MO OTHOLICHUIO
K keprBe. OMHAKO MAHHBIN BH[ SIBISCTCS WHBA3UBHBIM ISl TCPPUTOPUHU
YKpauHsbl, MOJABISIONMM a00PUT€HHBIX KOPOBOK, TEM CAMBIM IPHUBJICKACT
BHHMaHHE K OoJiee IeTalbHOMY U3Y4YEHHIO MECTHBIX KOKIIMHEIUTH/L.
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Ya.A. Medved', V.P. Fedorenko?
!National University of Life and Environmental Sciences of Ukraine, Kiev
’Institute of Plant Protection NAAS of Ukraine. Kiev

SPECIAL FEATURES OF THE
COCCINELLIDS PHENOLOGY IN THE
LABORATORY ENVIRONMENT

Annotation. Presented the phenology of coccinellids in the laboratory. Provided
the comparative estimation of certain development stages of ladybirds. Examined
the generation length of imago, their fertility, continuance of development of various
stages, voracity of larvae.

Keywords: coccinellidae, entomophage, ladybirds, coccinellids, aphidophagus,
breeding, aphids, reproduction, stage of development, feeding.
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VIK: [637.5 : 592. 752] : 632. 937 (292.485)

I'B. Menwoxuna
Hayuonanvuwiii ynusepcumem 6uopecypcos u npupooononb306anus
Yipaunwi, 2. Kues

JANHAMUKA YUCJIEHHOCTH 3JIAKOBbIX
IUKAJAOK (HOMOPTERA, AUHENORRHYNCHA)
B 3ABUCUMOCTHU OT CPOKA ITOCEBA 1 HOPMbI
BBICEBA IIIIEHUIIBI O3UMOM HA ITPOTSIKEHUU
BCEH BET'ETAIIMM B YCJIOBUSX JJECOCTEIH
YKPAUHBI

Peyensenm: kano. c.-x. nayx boiiko C.B.

Annoranus. 3a nepuon 2014-2017 rr. B Jlecocrenu YkpauHbl HanOoliee MHO-
TOYMCIICHHBIMHA W TIOCTOSSHHBIMHM BHJIaMH 3JIAKOBBIX IIUKAJO0K B ITOCEBAX IIIEHHUIIBI
o3uMoit ObuH monocarast (48 %) u mecturodeunas (31 %). M3ydena cezonHas au-
HaMHKa YACICHHOCTH BPEIUTENICH B TEUCHHE BETETAlUHU KYJIBTYyphl. MaKkCcHMallbHast
YHCJICHHOCTh (puTOo(aroB Ha mMoceBax KyJIBTYpbl OTMEueHa B (haze CO3pEeBaHUS
(150,5-200,0 oc./100 B3maxoB caukom pu 3aceraeHHOCTH 100 %) 1 B (ha3e KymeHus
(120,5-150,2 oc./m? ¢ 3acenenHocThiO pactenuit 60,2-75,1%) mpu mo3aHEM CpoKe
mocesa. BricoKasi IIIOTHOCTh LUKAIOK HAOIOMAach IPH HOpPME BBICEBA CEMsH 5,5
MIIH./Ta B (aze cozpeBaHus U KymieHus KyapTypsl (180,0 oc./100 B3MaxoB caukom
u 150,0 oc./m?). TTo3nHuii CPOK CeBa U MOBBIIICHAES HOPMbI BHICEBA CEMSH ITIICHH-
LBl IPUBOJHT K YBEIWYCHUIO YHCIICHHOCTH LIUKAJIOK OoJiee, 4eM B JIBa pasa B (asze
MOJIOYHOHU U BOCKOBOM criesiocTy U KytieHus. s ycranosnenuns JI1B muka ok mpo-
BE€/ICH MOHUTOPHUHT BPEIHBIX HACCKOMBIX-(DUTO(ArOB B MOCEBAX MIICHUIBI O3UMOIT
B JIBa [IEPUO/Ia BETETALUH KYJIbTYPbI: BECEHHE-JICTHUH M OCCHHUI. DKOHOMUYECCKUI
IOPOT BPEIOHOCHOCTH 3JTaKOBBIX IIUKAJJOK BO BPEMsI OCEHHEH BEreTaIlH MIICHUIIBI
o3umoit — 70,0-150,0 oc./m%, B hase KomomeHust - Moao4uHo# crenoctu — 100 uma-
ro/50 B3maxoB cauxkoM wian 200-300 THIHHOK/ M.

KioueBble cjioBa: MIICHHUIA 03UMasi, CPOKH IOCEBA, HOPMBI BBICEBA CEMSH,
(denomormueckue Gpaspl poCcTa U Pa3BUTHUS, BECCHHE-JICTHHI U OCCHHUH MEPUO]] Be-
reTallnu, 3J1aKOBbIC [IMKAIKU.

BBegenune. ArpoTeXHUYECKUII METOA B MHTEIPUPOBAHHOMN CUCTEME 3a-
IIUTHl PACTEHUH 3aHMMAaeT Beayliee MecTo. Kakplii mpreM arpoTeXHUKU
KpOME CBOEro OCHOBHOI'O Ha3Ha4eHHs 00JaJaeT 3HAYMTENIbHBIM (HUTO-
CaHUTapHBIM 3((PEKTOM U TOATOMY SIBIAETCS (PAKTOPOM pEeryarMpOBaHHUS
BPEIHBIX BUIOB HACEKOMBIX B arpoL€HO3aX O3MMBIX 3€PHOBBIX KYyJIBTYP.

[IpaBuiibHO 1MOOOpPaHHBIE TPUEMBI ArPOTEXHUKU: CPOKHU CEBa KYJIBTYPBI,
HOPMBI BBICEBA CEMSTH, CEBOOOOPOT 1 JIp. KAYECTBEHHO BBINTOJIHEHHBIE, C O1-
HOW CTOPOHBI, YCHJINBAIOT PAa3BUTHE KOMIICHCATOPHBIX CIIOCOOHOCTEH, a ¢
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JPYTOH CTOPOHBI CO3/IAI0T HEOIATONPUATHBIC YCIOBUS JUIS MTAHUS U Pa3-
BUTHS Bpeureneil. [Ipu Bo3aebIBaHUM KYJIBTYP BO3MOXKHO HCIIOJIb30BaHUE
HECKOJIBKMX arpolpHeMoOB, YTO MO3BOJISIET CHUKATh YHCIEHHOCTh (uTtoda-
ToB U m30exaTh 00pabOTOK MHCEKTHIMIAMH, HE TPEOYs TOMOTHUTEIHHBIX
MaTepPHAIBHBIX W TPYHAOBBIX 3aTpar [4]. YUeHBIMH pa3HBIX HAyYHO-HCCIE-
JIOBaTEJIbCKUX YUPEKJCHUN YKpPAUHbI IPOBEACHO MHOTO HUCCIEAOBAHUH 110
W3YYECHUIO OT/ENBHBIX TIPHEMOB arpOTEXHUKHU IMIICHHUIBI 03UMOI — CPOKOB
TOCeBa, HOPM BBICEBA, TPHEMOB 3(h(EKTHBHOTO HCIIONB30BaHUS YIOOPCHHHA.
OpHOM W3 CaMbIX MHOTOYHCICHHBIX M PACHpPOCTPAHEHHBIX TPYMII BO
MHOTHX PaCcTHTEJILHBIX aCCOIMAIMAX, OCOOCHHO B TPaBSIHOM spyce, SiB-
JSIIOTCSL  HacekoMble oTpsina  PaBHokpwuible (Homoptera) momorpsina
Hukanossre (Auchenorrhyncha) cemetictBa L{ukaaku (Cicadellidae) m Cpu-
nyuiku (Delphacidae). TTosoxutenbHast poiib UKAOBBIX B €CTECTBEHHBIX
OMOLIEHO3aX 3aKIIIOYAEeTCs B TOM, YTO OHH SBJISIOTCS OOBEKTaMH IHUTa-
HUS JUTST HEKOTOPBIX JKUBOTHBIX, IIIABHBIM 00pa3oM, Il HACECKOMOSIHBIX
nrun. OnxHako Oyay4w oOmuraTHeIMHE (uTO(araMu MHUKaIOBBIC SBISIOTCS
CEPbE3HBIMH BPEIUTEIISAMHU CEIIbCKOXO3SIMCTBEHHBIX KYIBTYp, APEBECHO-KY-
CTapHUKOBBIX IIOPOJI, MACTOMIIHBIX U AEKOPATUBHBIX pacTeHui. LlukagoBbie
SIBIISTEOTCSL OHOW W3 CaMBIX BPEIHBIX TIPYII HAaceKOMbIX-putodaror Ha
MMOCeBax IMIICHUIBI 03uMOi. OHM MalOMOOWIBHBIE U HE CIIOCOOHBI JITH-
TENBbHOE BpeMsi 00XOIUThCs 6e3 MUIK. bompoil Bpes IKa 0Bble HAHOCAT
TaKXKe KaK MEePEHOCYNKH (PUTOMATOTCHHBIX MUKPOOpraHu3MoB [1, 6, 7].
OcHOBHasI MPOJIOBOJILCTBEHHASI 3EPHOBAsI KYJIbTypa YKpPauHBI — MIIICHUIIA
03mMasi, KOTOpasi B JIECOCTETH M CEBEPHBIX paifOHaX CTEMH 3aHUMAaeT OOIIb-
oW ynenbHbIM Bec. [lmennna o3umas Jiyduie ApYyruxX 3€pHOBBIX KYJIBTYD
NPUCIIOCOOJICHA K 3aCYIIJIMBBIM YCJIOBUSIM U TI0 YPOXXKaWHOCTH 3HAYUTEIb-
HO npeBocxoauT ux. B Jlecocrenn Ykpaunsl B 2014-2017 rr. Ha mocesax
TIIICHUITB 03UMOH €KETOJHO B TCUCHHE BETCTALMH MPHUCYTCTBYET 5 BHUIOB
3JIaKOBBIX IUKAJOK: monocaras (Psammotettix striatus L.), mecTuTOYeIHAS
(Macrosteles laevis Rid.), Temuast (Laodelphas striatella Fall.), Onennas
(Javesella pellucida Fabr.) u xykypy3sHast (Zyginidia sohrab Zachv.). Beisisie-
HO, YTO IOMUHHPYIOIINM BHIOM [TUKAIOK SBIISUIACH TTOJIOCATAs, YHICICHHOCTh
KOTOPOH cocTaBisiza okomo 48 % oT o0mIel TIIOTHOCTH HACEKOMBIX, Cy0/10-
MHHAHTHBIM BUIOM — miecturodednas (31%). Jpyrue Buabl HIUKaJI0K ObUIH
MaJIOYUCICHHBIMU: TeMHast — 13 %, onemHast — 5 % u xykypy3Has — 3 %.
[lecTuroueyHast U mojocarasi MUKAAKH PACIPOCTPAHCHBI MTOBCEMECT-
HO. OOGBIYHO CpeAHEH BEIMYMHBI WIIM MEJKHE HACEKOMBIC C YIIMHEHHBIM
tenoMm. [ToBpexAaloT MINEHUILY, pOXKb, OBEC, SIUMEHb, KYKypy3y M Jpyrue
KynsTypbl. CHIIBHO TTOBPEKICHHBIC PACTECHHSI O3UMBIX KYJIBTYp 3TUMH BH-
JaMH [UKAJI0K TEPSIOT 3€JIeHYI0 OKPacKy M YBAJaroT. B MecTe ykona TKaHb
TeMHeeT. PacteHns mopaxarotrcsi rpuOHbIME 3a0oneBanusiMu [3]. TemHas

239



[MKaJIKa pacpoCTpaHeHa MOBCEMeCTHO, OneaHast — B EBponie u Azun. O1n
BU/IBI TIOBPEIKIAIOT 3EPHOBBIC 37IAKOBBIC KYJIBTYPbI, OOJIBIIION BpEaI HAHOCST
B 3aCyLUIMBbIE rofbl [6].

Bpemsmeit ¢azoif SBISIOTCA UMaro W IMIUHKA. [Ipy MHTaHUN [IUKATOK B
MECTax YKOJIOB y SIPOBBIX 3€PHOBBIX M KyKypPy3bI 00pa3yroTcs Oelble IsITHa, a Y
03UMBIX JIUCThSI IPHOOPETAFOT JKEJATOBATYIO UIIH KPACHO-CHPEHEBYIO OKPACKY,
YBSIIAIOT, YTO MPHBOIUT K OCITA0JICHUIO BCEIO PACTCHUS U HEIOOOPY YpOXKast.
Oco0eHHO OTTaCHBI IUKAIKH B CYXYIO M )KapKYIO ITOTO/Y, KOI/Ia BO3pacTaeT uxX
AKTHBHOCTH. [I0BpeKI€HHBIE 03UMBIE KYJIBTYPBI MOTYT MMOTHOHYTH B 3UMHHIA
niepuos. [{ukaaku siBISIFOTCS IEPEHOCUYUKAMU BUPYCHBIX Ooie3Hei [2].

3UMYIOT siiilla B IPUKOPHEBOM YacTh cTeOiell W JIMCThEeB O3MMOM IIIie-
HUIIBI, PKH, MHOTOJICTHHUX 3JTaKOBBIX TpaB. B KoHIIE amperns - Hadane Mas
OTPOXKIAIOTCS JINYMHKH, KOTOPBIC MHUTAIOTCS COKOM pacTeHuil. JImumukm
nutatores 20-30 gHel, TpoXoAsaT 5 BO3pacToOB M MPEBPAIIAOTCS BO B3pPOC-
JIBIX HACEKOMBIX B KOHILIe Masi. Ha moceBax IMKaJKH IE€p>KaTcsl CKPBITO, IPHU
BCITYTHBAHUU JIENIAIOT OONBIIIE MPBDKKH, a TIPH BEICOKOH YHCICHHOCTH pas-
neTaroTcs B Bue obmaka. Ko Bpemenu orpy0nenus crebiel 03MMBIX 371aK0B
nepBasi TeHepalys MUTPUPYET Ha SIPOBBIC KYJIBTYPBI, IJI€ CAMKH OTKJIA]IbI-
BAaIOT SIiiIIa, U Pa3BHBACTCs BTOpas reHeparus. Hanbonee MHOTOUNCIICHHBI
nukaaku B epuon 111 - eif mexamsr wrons qo Havana aBrycta. OceHblo Ha-
OmromaeTcs MHUTpalus MUKAIOK HA JUKWE 3JIaKW, C IMOSBICHUEM BCXOIOB
03UMBIX MIEPENETAIOT Ha HUX U OTKJIAIBIBAIOT SNIIA, KOTOPHIE 3UMYIOT.

B Teuyenue BereTanuu MILIEHUIBI O3UMON HaMH OTMEUAETCsl JBa MHKa
YHCICHHOCTH NIHKANOK. [lepBoe MOBBIMIEHHE YHCIeHHOCTH (puTodara Ha-
Omroaetest B (hase KyuieHusl, Bropoe — B (pazax IBETCHHS U CO3PEBAHUS
KyabTypbl. CE30HHOE Pa3BUTHE IIUKAIOK B OOJIBIICH CTEIICHU MPUYPOUCHO K
KaJICHIAPHBIM CPOKaM, YeM K (peHOIoruu KyinbTyp. OHU, IO-BUAUMOMY, HE
TpeOoBaTeNFHBI K BRIOOPY (a3 KOPMOBOTO PACTEHHSA, CIIOCOOHBI OCYIIECT-
BIISITH MIUTAHHE HA KYJIbType, HAXOIAIICHCS B Pa3IMYHBIX CTAIUAX PA3BUTHUS.
B BeceHHe-eTHHUI TEpUOJ] BEreTalluy KyJIbTYPhI [UKaJKK Hauboyiee Bpe-
IIOHOCHBI. B cpemHem 1o romam BeIKammBaiock 10 200 oc./100 B3maxoB
caukoM. B ¢a3e KyIIeHus B TOIBI HCCICOBAaHUH B CPEIHEM BEUIABINBAIOCH
10 150,2 ocobeii Ha eAMHUITY yUeTa B TOCEBAX IMIICHUIIBI O3UMOM.

IToronueie ycioBust (TeMreparypa Bo31yXa, OCaJAKH) CYIIECTBEHHO BIIU-
SIFOT Ha 3acCeJIeHHE MOCEBOB O3MMOM MIIEHHIBI COCYILIMMHU BPEIUTEIISIMHU:
TeIUTasl Cyxas IMOTofa YCKOPSET ATOT IMPOIECC, a MPOXJagHas JTOXKIITHBAs,
HA000POT, 3aJIEPKUBACT €TO.

CrnemoBaTesibHO, HEOOXOAMMO IOCTOSIHHO IPOBOAMTH MOHHUTOPUHT
Pa3BUTHS BPEAHBIX HACEKOMBIX JUIsl KOHTPOJIS UX YUCIEHHOCTH M Paclpo-
CTpaHEHHs, a TAaK)KEC COBEPIICHCTBOBAHKE CHCTEM XMMHYCCKOH 3aIIUTHl U
aJanTaiyd X K COBPEMEHHOM arposkoiormdeckor cutyanuu. Oprannsa-
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1S MEPONPUATHH 3aIMTHI PACTCHUH HEBO3MO)KHA 0e3 3a01aroBpeMeHHOM
uHpOpMaIK 00 OKUIAEMON YHCICHHOCTH, pacipocTpaneHus Gputodharos
U CPOKOB 3aCeNICHHs UMH KyIbTypsl [1, 3].

BaXHBIM 3MEMEHTOM TEXHOJOTHH BO3ICIBIBAHUS JIFOOOH CEIbCKO-
XO3SIMICTBEHHOM KyJbTypbl, B TOM YHCJI€ M IIIEHULl O3UMOM, SIBIIAETCA
MPaBUJIBHBIN BEIOOP CPOKA ITOCEBA U HOPMBI BBICEBA CEMSIH KYJIBTYPBI.

Bri6op cpoka ceBa NIICHHIIBI SBISICTCS OJHUM W3 Hamboiee rhdek-
THUBHBIX M JOCTYIHBIX arpOTEXHUYCCKUX MPUEMOB, KOTOPBIA ITO3BOJISACT
YMEHBIIUTh OTPHUIATEIbHOE BIUSHUE COCYIIUX BpEIUTENCH Ha Kylb-
Typy. CpoKku ceBa ONnpeensioT BpeMs MOSBICHHUS BCXOJIOB KYJIBTYpPbl U
COBIIAJICHUE HaMbOoee ONArOMPUATHBIX K IMOBPEKACHUAM (a3 pa3BUTHL
pacTeHuil ¢ nepuojaMu BbICOKOM aKTMBHOCTH BpeuTelel. YcTaHoBIe-
HO, YTO O3UMYIO TIIICHHITY PAHHHUX CPOKOB ceBa 0oJiee aKTUBHO 3aCeAI0T
MOYBOOOMTAIONINE BPEANUTENH (IIPOBOJIOYHUKH, XJIeOHast KyKeJna, 03u-
Masi COBKA) M 3JIaKOBBIE MYXH, a Takxke cocymue ¢putodaru (31akoBbe
TIU ¥ OHKAIKK) [2].

Hopwmp! BBICeBa ceMsH 3epHOBBIX KYJIBTYp ONPENCIISIOT IYCTOTY cTelre-
CTOSI, MUKPOKJIUMAT TIOCEBA, IJIOLI/Ib MUTAHUS U OCBEIIEHHOCTh PACTEHUI
U TEM caMbIM (DOPMHUPYIOT YCIOBHS pOCTa pacTeHuil. B ryctom TpaBo-
CTOe co3maeTrcsi OOMbIIas 3aTeHEHHOCTh, YCKOPSETCS POCT BIIATalUIIHBIX
JUCTHEB, MOOETOB; OrpybOeHne nx B (a3zax KyIICHUS U TPYOKOBAHUS IPO-
HCXOIUT 3HAYUTEIBHO OBICTpee. POCT YHCICHHOCTH COCYIIUX HACEKOMBIX
(TpUIICOB, TiEH, IIMKAIOK) B 3aryHICHHBIX ITOCEBAX OIPEICISCTCS ITOBBI-
IICHHOW BJIQYKHOCTHIO M HE PE3KUMH KOJICOAHHSAMHU TEMIICpaTyphl BO3AYXa,
YTO COOTBETCTBYET IKOJOTHUECKONH HOPME ITHX HACEKOMBIX U TeM CaMBIM
00eCIIeYrBaCT UM ONITUMAJILHBIC YCIIOBHSI PA3BUTHSL.

Ienpro HAIIUX UCCICITOBAHUH OBLIO M3YYCHUC TUHAMUKU YUCIICHHOCTH
3IIAKOBBIX ITUKAIOK Ha TIOCEBaX MIICHHUIIEI 03UMOH B 3aBUCIMOCTH OT CPOKOB
¥ HOPM BBICE€BA CEMSH KYIBTYPBHIL.

Marepuajbl 1 METOAUKA MPOBeIEHUs] UCCIeTOBAHNNA. DKCTIepUMEH-
TaJlbHbIE HCCenoBaHus npoBoawian B Teuenue 2014-2017 rr. B ycnoBusix
CTAaIlMOHAPHBIX OMBITOB (arpokommanun Syngenta AG B ¢. Mamas Buis-
manka benomepkoBckoro paiioHa KneBckoit 001acTi) B MOCEBaX MIIEHUIIBI
03uMoi Ha copte JIbIoupb.

B ombiTax w3yyanach peakmus IIICHUIBI O3MMOW Ha 3aCEIICHHOCTh
pacTeHuil 37aKOBBIMU LMKAJKaMHU IpHU pa3HbX cpokax cesa: 05.09-07.09,
15.09-17.09, 25.09-27.09 u HOpMax BbIceBa cemsiH: 4,5, 5,0 i 5,5 MITH. BCXO-
JKUX 3epeH Ha reKTap.

OO01wast owans AeIIHKH cocTaBiia 50 M2, OBTOPHOCTh 4-X KpaTHasl.

MeTteoponornueckrue yCIOBHS B TOOBI MCCIICIOBAHHMNA CYIIECTBCHHO HE
pa3nuYaInCh.
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[louBa ONBITHOIO y4YacTKa — YEPHO3EM OJKHBIM TSKEJO-CYIIIMHUCTBIMI
Ha kxapOonarHom Jleccu. Copmepxanue rymyca B TropuaoMm B cioe 0-30
cM — 2,0-2,9 %, mutpudukanuitnoro azora (mo Kpaskosa) — 9,0-19,0 mr/kr,
noaBkHOTO Gocdopa (mo Yupukosa) — 123-150 mr/kr, 0OMEHHOTO Kayns —
160-190 mr/kr. Peaknust moYBEeHHOTO pacTBOpa OJm3Ka K HeHTpanpHOM: pH
coseBoil BRITSDKKH — 6,0-6,4. Penbed mouBbl — paBHUHHBIN. Temneparypa
BO3JyXa B JICHb 3aKJIaJIKH OlbITa coctasisuia 19-20 °C.

VYder uncneHHOCTH (HUTO(ArOB TMPOBOIMIM OCEHBIO (IO CEBa IIICHUIIBI
03UMOI1 B (pa3zy BCXOIOB, B CTaIMH 3-X JIMCTHEB, KYIIICHUE) U B BECEHHE-JICT-
Hu# nepuon ((aza TpyOKOBaHMS pacTEHHW U MOJIOYHAS CTENOCTh 3epHa). B
BECCHHE-JICTHUH TIePHO]] BETeTAIlNH TIICHUIIB O3MMOW 3IIAKOBBIX ITHKATIOK
YUUTBIBAIM METOJIOM KOIIEHUS SHTOMOJIornyeckum cadkoM (100 B3maxoB). B
OCEHHHI TIEPHO/] BETCTAIIMH KYJIBTYPhI YUCTHI BPEUTEIS IPOBOIMIN Ha 1 M2,

Pe3yabrarsl u ux odcy:kaenne. B romer mccnenoanmii (2014-2017 1) B
NOCeBax MIICHUIIBI 03UMOM B BECEHHE-JICTHUH M OCEHHUH MEPHOIbI JJOMUHH-
poBanu monocarast (Psammotettix striatus L.) n mectutouednas (Macrosteles
laevis Rib.) mukaaxu. UACIEHHOCT IPYTHX BUIOB IIMKAIOK ObLIa HIDKE TIOPO-
TOBOTI'0 YpOBHSs1. Pe3ynbrarhl nccienoBanuii CBUIETEIbCTBYIOT O TOM, uTo B 2014
TOy B BECEHHE-JICTHHI MEPHOJ] MAKCUMAITbHAs TIOTHOCTD 3JIAKOBBIX IUKAZIOK
HaOmomanacek mpu cpoke mocesa 05.09-07.09 B ¢azy coszpeBaHust (MOJIOUHAS
Y BOCKOBas crienocth) u cocrarisuia 180,0 oc./100 B3MaxoB caukoM; 3aceieH-
Hoctb — 90,0%, npu cpoke nocesa 15.09-17.09 B oty xe dazy — 150,5 oc./100
B3M. CaQYKOM C 3acelIeHHOCTbIO 75,2 %, 25.09-27.09 unciaeHHOCTh BpeanuTenen
obu1a 190,6 oc./100 B3MaxoB caukoM Ipu 3aceiaeHHocTd 95,3 % (Tadm. 1).

B 2015 roxy o6Hapy)eHO MaKCHMAJIFHOE KOJTHYECTBO 37TAKOBBIX ITUKAIOK
ipu cpoke mocesa 05.09-07.09 u 15.09-17.09 B dpazy co3peBanms (MoIOIHAS
n BockoBas crenocTs) — 200,0 oc./100 B3MaxoB caukoM CO CTO MPOLIEHTHON
3aCeNIEHHOCTHIO PACTeHUH, COOTBETCTBEHHO. [Ipu cpoke mocera 25.09-27.09
IUIOTHOCTH HUKagok coctasisia 100,0 oc./100 B3MaxoB caukoM; 3aCelieHO
pactenwuit 50,0 % (tadm. 1).

B 2016 romy BeICOKasi YMCIICHHOCTH 371aKOBBIX IIUKAI0K OTMEUYEHA IIPH CPO-
ke moceBa 05.09-07.09 B dazy co3peBanust (MOJOYHAS M BOCKOBAS CIIETIOCTD)
—190,0 oc./100 B3mMaxoB caukoM Ipu 3acesieHHOCTH 95,0 %, Tpu cpoke To-
ceBa 15.09-17.09 B a1y xe a3y — 180,0 oc./100 B3MaxoB cavykoMm, 3aceeHO
crebneit 90,0%. IIpn cpoke nocesa 25.09-27.09 ¢urodaros BeIkammBaioch
195,0 oc./100 B3MaxoB caykom, 3aceseHo pacrenuit 97,5 % (tadm. 1).

B 2017 roxgy mpocnexuBaeTcs Takas ke 3aKOHOMEPHOCTh. MakcuManbHast
IUTOTHOCTH 371aKOBBIX ITMKAI0K HaOmomanack mpu cpoke nocesa 05.09-07.09
n 25.09-27.09 B dazy cozpeBaHus (MOJOYHASE M BOCKOBAsI CIIEIOCTH) U CO-
crasisiia 192,0 u 197,2 oc./100 B3MaxoB caukoM IPH 3aCEICHHOCTH KOJI0Ca
96,0% u 98,5%, npu cpoke mocesa 15.09-17.09 B a1y xe dazy — 185,4
oc./100 B3MaxoB caykoM; 3aceseHo crediet 92,7 % (tabdm. 1).
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Tadauna 1 — /luHaMHKa YMCJIEHHOCTH 3JIAKOBBIX IIUKA/I0OK B 3aBHCHMOCTH OT CPOKa
1oceBa B BeCeHHe-JIeTHHI MEePHO/ BereTallMy MIIeHHIbI 03MMOIi (CTalMOHAPHbIE
onbIThl Yepkacckoii CXOC HHII «MucTutyT 3emaenesanss HAAH», 2014-2017 rr.)

®enosnoruyeckne (asnl pocTa U pasBUTHS NILEHHIbI

CpeaHsisi YHCJIEHHOCTD, 0¢./100 B3MaxoB caykoM

Cpok
nocena

BBIXO/] B TPYOKY
3aCeJIEHHOCTD, Y0
KOJIOIIEHHE
3aCeJIeHHOCTD, %o
uBeTeHHe
3aCeJIeHHOCTD, %o
cozpeBaHue (Mo-
JIOYHAS U BOCKO-
Basi CIEJIOCTH)
3aCeJIeHHOCTD, %o

2014
05.09-07.09 | 50,5 25,2 60,5 30,2 70,5 35,2 180,0 90,0
15.09-17.09 | 74,2 37,1 84,5 42,1 99,7 49,8 150,5 75,2
25.09-27.09 | 85,2 42,6 98,7 49,3 92,1 46,0 190,6 95,3
2015
05.09-07.09 | 88,5 44,2 110,0 55,0 90,5 46,2 200,0 100,0
15.09-17.09 | 99,0 49,5 120,0 60,0 95,0 47,5 200,0 100,0
25.09-27.09 | 100,0 50,0 125,5 62,5 98,0 49,0 100,0 50,0
2016
05.09-07.09 | 90,0 45,0 113,0 56,5 90,2 45,1 190,0 95,0
15.09-17.09 | 95,0 47,5 125,0 62,5 94,0 47,0 180,0 90,0
25.09-27.09 | 98,0 49,0 130,0 65,0 95,0 47,5 195,0 97,5
2017
05.09-07.09 | 92,0 46,0 114,0 57,0 92,0 46,0 192,0 96,0
15.09-17.09 | 97,0 48,5 127,0 63,5 98,0 49,0 185,4 92,7
25.09-27.09 | 99,0 49,5 132,0 66,0 99,2 49,6 197,2 98,5

PesynbraThl YMCIICHHOCTH 3JIAaKOBBIX ITUKAJIOK B OCCHHUI MEpHOJ Bere-
TaI[U¥ TIICHUIIEI 03UMOH TMpeICTaBICHbl B Tabmuie 2. /laHHbIC TaOIUIIBI
CBUJICTEIIECTBYIOT O TOM, 4TO B 2014 oy BBICOKasl IUIOTHOCTBH 3JIAKOBBIX
[UKAJI0K OTMEUYCHA TIPU MEPBOM CPOKE IMOCEeBa U B (pa3y KyIICHUS KYJIbTY-
pbI coctapmsia 120,5 oc./m? nipu 3aceneHHocTH 60,2 %; Mpu cpoke mocesa
15.09-17.09 — 136,2 oc./m? ¢ 3aceneHHOCThIO pacTeHwuii 68,1 %, 25.09-27.09
—140,5 oc./m? mipu 70,2 % 3acenennoctu (tadi. 2).

B 2015-2016 rr. Habaroganack Takas sKe TEHJCHIMS B 3aCCJICHUH ITOCEBOB
371aKOBBIMH IIMKaJKaMH IIPH pasHbIX cpokax mnocesa: 05.09-07.09 B dazy ky-
menust cocrasisima 130,5-140,5 oc./m?; 15.09-17.09 — 140,2-145,0 oc./M?%;
25.09-27.09 — 150,1-150,0 oc./mM?; COOTBETCTBEHHO. 3aCETIEHHOCTh PACTEHUH 1O
rofam coctaBmia 65,2-70,2 %; 70,1-72,5%; 75,0 % cootBeTcTBeHHO (TalII. 2).
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Taomuua 2 — /lnHaMuKa YNCIEHHOCTH 3J1aKOBBIX IUKA0K B 3aBHCHMOCTH OT CpPOKa
TMoceBa B OCEHHMIi MePUO/ BereTaluy MIIeHNIbI 03MMOi (CTAIMOHAPHBIE ONBITHI
Yepracckoii 'CXOC HHL «MuctutyT 3eMiteaennss HAAH», 2014-2017 rr.)

Denosornueckne (Gaspl pOCTa H Pa3sBUTHS IINEHHIBI
Cpox nocesa Cpe/tnssi YUCJIEHHOCTD, 0C./M?
Bexoabl — 1-3 mera | 3aCeJIeHHOCTD, %0 | KylieHue | 3aceJeHHOCTh, %
2014
05.09-07.09 50,2 25,1 120,5 60,2
15.09-17.09 80,5 40,2 136,2 68,1
25.09-27.09 100,5 50,2 140,5 70,2
2015
05.09-07.09 60,2 30,1 130,5 65,2
15.09-17.09 90,5 45,2 140,2 70,1
25.09-27.09 110,0 55,0 150,1 75,0
2016
05.09-07.09 70,5 35,2 140,5 70,2
15.09-17.09 100,5 50,2 145,0 72,5
25.09-27.09 112,5 56,2 150,0 75,0
2017
05.09-07.09 80,4 40,2 150,2 75,1
15.09-17.09 120,5 60,2 140,5 70,2
25.09-27.09 125,5 62,7 130,5 65,2

B 2017 romy MakcuMaItbHas TUIOTHOCTB 37TAKOBBIX IIHKAIOK HAOMIONATIACH TIPH
cpoke rocesa 05.09-07.09 B asy kymmennst u cocrasisia 150,2 oc./m?; ipu 3ace-
neHnoctu 75,1 %, npu cpoke mocesa 15.09-17.09 B oty xe dasy — 140,5 oc./m? ¢
3aceneHHocThio 70,2 %, pu cpoke nocesa 25.09-27.09 miaoTHOCTh BpeauTenei
cocrasuna 130,5 oc./m?; 3aceneHo pacteHuit 65,2 % (tadum. 2).

Pa3zmuHbie HOPMBI BEICEBA CEMSTH IIIICHUIIBI TAKXKE MOBIMSIIA HA AMHAMHE-
Ky YHCIICHHOCTH 3JIaKOBBIX UKANOK. JlaHHBIC TaOMUIBI 3 CBHACTEIECTBYIOT
0 ToM, 4T0 B 2014 T0Iy BBICOKAS INIOTHOCTH 3JIAKOBBIX IIUKAI0K HAOIIOIAIaCh
U HOpMe BbIceBa 4,5 MiTH. ra B (ha3y co3peBaHusi (MOJIOUHASI M BOCKOBAsI CIie-
socth) 1 coctapisuia 120,0 oc./100 B3maxoB caukoM Iipu 3aceneHHocTr 60 %.
[Tpu HOopMme BhiceBa 5,0 MiIH. ra B 3Ty e (asy Bbikammaiocsk 130,5 oc./100
B3MaxOB Ca4yKOM C 3aCEIEHHOCTBIO pacTeHuil 65,2 %. IIpu Hopme BeiceBa 5,5
MJIH. Fa OTMEUeHa MaKCUMaJlbHas! IVIOTHOCTb BpeAUTENeH U cocTasisiia 135,5
oc./100 B3MaxoB cadkoM, 3acenieHo pactenuii 67,7 % (tadm. 3).

Takas ke TeHICHIHS YBEIMUYCHUS YUCIICHHOCTH BPEANTEIICH MPOCMaTpH-
Banachk U B 2015 rony. KonnuecTBo 371aKOBBIX 1UKAJIOK MPU HOPME BhICEBA
4,5 muH. Ta B (ha3y co3peBaHusl (MOJIOYHAsI U BOCKOBasI CIIENIOCTh) COCTABIIS-
10 130,2 oc./100 B3MaxoB CadKOM C 3aCEJICHHOCTBIO pacTeHui 65,1 %, npu
HOpMe BBIceBa 5,0 MITH. Ta B 3Ty ke ¢a3y — 135,8 oc./100 B3MaxoB caukom
npu 3aceneHHoctH 67,9 %. Ilpun HopMe BbIceBa 5,5 MIH. Ta HaOIrOAaIach
MakcuMalbHas mIoTHOCTh putodaroB — 140,0 oc./100 B3MaxoB cavykom; 3a-
ceneno pacrenuit 70,0 % (tabim. 3).
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Tadauna 3 — /luHaMUKa YMCJIEHHOCTH 3JIAKOBBIX IIUKA/I0K B 3aBHCHMOCTH OT HOPMBI
BbICEBA B BeCeHHe-JIeTHHII NMepHO/ BereTaluy MIIEHUIbI 03UMOIi (CTAlIHOHAPHBIE
onbIThl Yepkacckoii CXOC HHII «MucTutyT 3emaenesanss HAAH», 2014-2017 rr.)

®enonoruueckne (hasnl pocTa U pasBUTHS NIIEHHIbI
CpeHsisi YUCJIEHHOCTh, 0¢./100 B3Max0B ca4yKoM
HOpMa d (4 4 1 1 J
BbICEBA, Z EN = = sz <
MUTH. Q. 2 2 4 2 £ 23E 4
BCXOKHX = 2 5 g = g geg g
cemsin/ @ £ g £ g £ Z=d =
= B} ) 2 ) 253 5
ra S = s = g = g g =
z < Z < = < 2Z g <
2 ot 2 2 Sor S
2 3 g 3 S = ]
2014
4,5 50,2 25,1 80,2 40,1 92,2 46,1 120,0 60,0
5,0 60,7 30,3 85,2 42,6 93,5 46,7 130,5 65,2
5,5 70,2 35,1 89,2 44,6 99,8 49,9 135,5 67,7
2015
4,5 60,2 30,1 89,2 44,6 95,0 47,5 130,2 65,1
5,0 70,6 35,3 90,2 45,1 99,5 49,5 135,8 67,9
5,5 78,9 39,4 99,2 49,6 100,0 50,0 140,0 70,0
2016
4,5 70,5 35,2 91,2 45,6 98,5 49,2 160,5 80,2
5,0 80,6 40,3 92,5 64,3 110,0 55,0 140,0 70,0
5,5 90,2 54,1 100,2 50,1 112,0 56,0 170,0 85,0
2017
4,5 85,0 42,5 100,0 50,0 112,0 56,0 170,0 85,0
5,0 90,0 45,0 110,0 55,0 120,0 60,0 150,0 75,0
5,5 100,0 50,0 111,0 55,5 140,0 70,0 180,0 90,0

B 2016 romny xonn4ecTBO 3JIaKOBBIX ITUKAOK B (ha3e CO3PEBaHUS COCTaB-
JISUT0: TIpH HOpMe BhiceBa 4,5 MutH. ra — 160,5 oc./100 B3M. caukom, 5,0 MITH.
ra— 140,0, 5,5 mia. ra — 170,0 oc./100 B3MaxoB caukoM; MPH 3aCEICHHOCTH
kosoca cootBercTBeHHO 80,2 %, 70,0 % 1 85,0 % (Tadim. 3).

B 2017 romy BBICOKash YHCIEHHOCThH 3JIAKOBBIX ITHMKAJIOK HAOIIOIANIACh
npu HopMme BbiceBa 4,5 MuH. ra B (haze MOJIOYHOW M BOCKOBOH CIIEIIOCTH
u coctaBmsuta 170,0 oc./100 B3MaxoB cadukoM, TIPH 3aCEIICHHOCTH Ha YPOB-
He 85,0%, npu HOpMe BhIceBa 5,0 MiH. Ta B 3Ty Xe (azy — 150,0 oc./100
B3MaxOB CayKOM ¢ 3aceeHHOCThIo 75,0 %. Ilpu HOpME BhIcEeBa 5,5 MIIH. ra
IUIOTHOCTH Bpemuteneit 6puta 180,0 oc./100 B3MaxoB caykoM; TPOILIEHT 3a-
celIeHHBIX KoaocheB — 90 %. HeBbIcokast YMCIIEHHOCTD 3J1aKOBBIX IIUKAI0K B
rOJbl CCIICIOBAHMI HaOMOnaMach B pase TPyOKOBAHUS M IIPU Pa3HBIX HOP-
Max BbIceBa ceMsH Obuta ot 50,2 1o 100,0 oc./100 B3MaxoB caukoM, B (aze
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KOJIOIIIEHHUSI W I[BETEHUS TUIOTHOCTh BpenuTenel BapbupoBana oT 80,2 10
140,0 oc./100 B3maxoB cagkom (Tad. 3).

[InoTHOCTh MOMYNSIIMKM 37TAKOBBIX LMKATOK B OCEHHUW TEpUOJl Bere-
TalMM TIIICHAUIIBI 03UMON TIpeAcTaBieHa B Tabmuie 4. J[aHHbIe TaOIUIIBI
CBHUJIETEJILCTBYIOT O TOM, 4uTo B 2014-2015 rr. MmakcumalibHas IUIOTHOCTb
3JIAKOBBIX I[UKAJIOK HAONIOAaach MPU HOpPME BbiceBa 4,5 MIH. ra B (azy
Kymrerus u cocrasmsiia 80,0-85,0 oc./m?; 5,0 muma ra—95,0-140,0 oc./M?; 5.5
wutH ra — 110,0-150,0 oc./M?; 3aceneno pacrennit 53,3-56,6 %; 63,3-70,0 %,
66,6-100 % TIIEHUITB 03UMOI COOTBETCTBEHHO (TalII. 4).

Tabmuua 4 — IluHAMUKA YUCJIEHHOCTH 3JIAKOBBIX IIUKAJA0K B 3aBUCMMOCTH OT

HOPMBI BbICEBA B OCCHHMUIA NePHO/] BereTalMy MILEHUIbI 03UMOii (cTallMOHAPHbIE
onbIThl Yepkaccekoii 'CXOC HHIL «MucTutyT 3emieneanss HAAH», 2014-2017 rr.)

Hopma DeHosrornyeckne Gaspl pocTa M pa3BUTHSA NMIIEHUIbI
BbICEBA, MJIH. CpenHsisi YHCIEHHOCTD, 0C./M?
g:;(;ﬁ/l?; BCX0/IbI — 1-3 J1McTa | 3aceIeHHOCTh, % | KyllleHHe | 3ace/IeHHOCThb, %o

2014

4,5 50,8 33,8 80,0 53,3

5,0 55,0 36,6 95,0 63,3

5,5 60,0 66,6 110,0 66,6
2015

4,5 60,0 40,0 85,0 56,6

5,0 65,0 433 140,0 70,0

5,5 70,0 46,6 150,0 100
2016

4,5 70,5 47,0 90,0 60,0

5,0 80,5 53,6 150,0 100

5,5 80,0 53,3 140,0 93,3
2017

4,5 80,0 53,3 100,0 66,6

5,0 90,0 60,0 150,0 100

5,5 95,5 63,6 130,0 86,6

B2016-2017 rr. HauOoIbIast YUCIIEHHOCTD 371aKOBBIX IMKAI0K HAOII01a1ach
npu HopMe BbiceBa 4,5 MitH ra B a3y kyieHuns u coctasisuia 90,0-100,0 oc./m%;
5,0 v ra— 150,0 oc./m?; 5,5 mun ra— 140,0-130,0 oc./M?; 3aceneHo pacTeHuit
60,0-66,6%; 100%; 93,3-86,6 % cooTBeTcTBEHHO (TalI. 4).
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BoiBoabl. BrisiBieHo, 4TO B arpoleHo3ax MeHUIbl 03uMoit B Jlecocte-
nu Ykpaussl B Tedenue 2014-2017 rr. JOMUHUPYIOLIUMHI BUIAMHU 371aKOBBIX
[IAKAJIOK SBJISFOTCS mostocatas (Psammotettix striatus L.) v IeCTUTOUCHHAS
(Macrosteles laevis Rid.). Tak, B BeCeHHe-JICTHHIA TepHOA OOIIasT YHACICH-
HOCTb 3JIaKOBBIX IUKa 0K cocranisuia 50,2-200,0 oc./100 B3MaxoB caukoM,
B OCEHHHH MEpUOJ BereTaiuu KyisTypsl — ot 50,2 10 150,2 oc./m2.

ITo pe3ympraraM YETHIPEXJICTHUX MAHHBIX BBIABICHO BIUSHHUE CPOKOB
CeBa M T'YCTOTHI CTEONICCTOS MIIICHAUIIBI O3UMOW Ha JWHAMUKY YHCICHHOCTH
3IIAKOBBIX ITUKAOK. B Tiepwon KyIIeHWs O3MMOH IIICHHUIIBI, MTOCESTHHOU
25.09-27.09, Obuia 3adukcupoBaHa camMasi BRICOKasl YHCICHHOCTh ITHKAJIOK,
npocrurmias B 2014 1. 140,5 oc./m?, B 2015 . — 150,1, B 2016 . — 150,0, B
2017 1. — 130,5 oc./M?, B ieprox cospeBanmst KyasTypsl — 190,6 oc./100 B3ma-
xoB caukoMm, 100,0, 195,0 u 197,2 oc./100 B3Max0B CaukOM COOTBETCTBEHHO
o rozmaM. [loBrITIeHNe HOPMBI BBICEBA CEMSH JIO 5,5 MIIH./Ta TIPUBOAUT K
YBEITMUCHHUIO YHCIICHHOCTH IMKAJ0K B OCCHHUH Tepuoa B (paze KyIIeHHS B
2014 . — 110,0 oc./m?, B 2015 1. — 150,0 oc./m?. MakcuManbHas INIOTHOCTE
Bpeaureneid ormeueHa B 2016-2017 rr. npu Hopme BbiceBa 5,0 MITH. BCXOKUX
cemsir/ra — o 150,0 oc./M?. B BeceHHe-JIeTHHIT TIepron B (hase CO3pEBaHHS
TIIICHATIFI BBIKAIINBAJIOCh MaKCUMAIIFHOE KOJMYESCTBO IMKAIOK IIPU HOpPME
BBICEBA 5,5 MJIH BCXOKHX ceMstH/Ta oT 135,5 1o 180,0 oc./100 B3MaxoB CauKOM.

[TomyueHHBIC HAMU PE3YIIBTATHI O BIUSHUU CPOKOB CE€Ba M HOPM BBICEBA
CEeMSH OTKPBIBAIOT BO3MOXKHOCTH MPOTHO3MPOBAHUS (PUTOCAHUTAPHOU CH-
TyaIiy Ha ITOCeBaX MIICHHUIIE 03UMOH.
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G.V. Meliukhina
National University of Life and Environmental Sciences of Ukraine, Kiev

DYNAMICS OF CEREAL LEAFHOPPERS NUMBER
(HOMOPTERA, AUHENORRHYNCHA) DEPENDING
ON SOWING TIME AND WINTER WHEAT SEEDING
RATE DURING THE WHOLE VEGETATION IN
THE CONDITIONS OF THE FOREST-STEPPE OF
UKRAINE

Annotation. For the period 2014-2017 in the Forest-Steppe of Ukraine, the most
numerous and permanent grass leathopper species in winter wheat crops were striped
(48 %) and six-point (31 %). The seasonal dynamics of the pests number during the
growing season was studied. The maximum number of phytophages on crops was
recorded at the maturation stage (150,5-200,0 indiv./100 sweeps with thenet at 100 %
colonization) and at tillering stage (120,5-150,2indiv./m? at plant colonization 60,2-
75,1%) by late sowing. The high leafthoppers density was observed at a seeding
rate of 5.5 min./ha at maturation stage and tillering of the crop (180,0 indiv./100
sweeps with the net and 150,0 indiv./m?). The late term of sowing and wheat seed-
ing rate increase leads to leathopper number increase more than twice at milky and
wax ripeness stage and tillering. To determine the leathoppers economic threshold of
harmfulness (EHT) , harmful phytophagous insects were monitored in winter wheat
crops in two crop vegetation periods: spring-summer and autumn. The economic
threshold of harmfulness of cereal leathoppers during autumn winter wheat vege-
tation is 70,0-150,0 indiv./m?, at the heading stage - milky ripeness - 100 adults/50
sweeps with the net or 200-300 larvae/m?.

Key words: winter wheat, seeding rates, sowing terms, phenological phases of
growth and development, autumn and spring-summer vegetation period, cereal leaf-
hoppers.
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@.B. Caymkun, C.B. Byza
Benopyccruii cocyoapecmeennviii ynueepcumem, 2. Munck, berapyce

CTPYKTYPA KOMILIEKCA BPEJIUTEJEN
BUPIOYMHBI B 3EJIEHBIX HACAKJIEHUAX
BEJIAPYCH

Peyensenmoi: kano. 6uon. nayk Ionosuenxo J1LA.,
Kano. ouon. nayk Konmyn H.E.

AHHoTaums. B paboTe npeacTaBieHbl pe3y/IbTaThl MHOTOJICTHHX (ITOJIEBBIC CE30-
Hbl 2009-2017 TT.) OpUTHHANBHBIX UCCIeNOBaHUNA. [IpHBOIUTCS TAKCOHOMUYECKHUI
cocraB KomIUlekca Bpenuteneid OuprounmHbl (Oleaceae: Ligustrum spp.), BKIIOUa-
IOIMH 9 BUIOB HAaCEKOMBIX. IIpHBEICHBI JaHHBIC O BCTPEYAEMOCTH OTACIBHBIX
Ipe/icTaBUTeNeH KOMIUIKCa B YCIOBHSX 3€JICHBIX HACAKACHUH pasHBIX pailoHOB
HHTPOAYKIMH APEBECHBIX pacTeHuil B benapycu.

KitoueBbie cj10Ba: 4ieHUCTOHOrHE, QUTO(ATrH, HACCKOMBIC, BPEIUTEIH, 3eié-
HbIe HACAXK/CHMS, HHTPOIYLIMPOBAHHBIC KyCTAPHHUKH, ICKOPATUBHBIC KYCTApHHUKH,
Ligustrum spp., maciuansie, Oleaceae.

Beenenne. JlekopaTuBHbIE 3€/ICHbIC HACAKACHHS MIPAIOT BXKHYIO POJIb
B (DOPMHUPOBAaHHUM ONATONPUATHON IS YeJIOBEKa CPE/Ibl HACEICHHBIX ITyH-
kToB. B PecnyOnuke benapych B mocieqHue roipl yaensercs Oojblioe
BHUMaHHE MX OJaroyCTpoiCTBY M HaBelEHMIO Mopsijika Ha 3emite. Kycrap-
HUKH OYEeHb BAXKHBI JJISI KOMIUICKCHOTO O3CJICHEHHS, MTOCKOJIbKY SIBIISISICH
CTaOUIbHBIMH, JIOJATOBPEMEHHO CYIIECTBYIOIIUM 3JIEMEHTOM U JIOTIOIHSIOT
JepeBbsl, GOPMUPYsI HIDKHHUH SIPYC IEKOPATHBHBIX HACAXKICHHH.

OmauM #3  (akTOpOB, HETAaTHBHO CKa3bIBAIOLIMXCS HA COCTOSHUHU
JCKOPATUBHBIX 3€JICHBIX HaC&)KI[eHPIﬁ, SIBIIAACTCA HOCATCIIBHOCTD (bI/ITO(i)a-
roB-Bpeaureneil. LlereHanpapieHHbIe HCCICIOBAHMS COCTABA U XapakTepa
BPEIOHOCHOCTH HACEKOMBIX M KJICHICH B 3€JICHBbIX Hacax/eHusx berapycu
BO BTOPO# MOJIOBHHE MPOIILIOrO BEKA BBIIOIHSUIUCH B JTA00PATOPHUHU 3aIUTHI
pacteHnii ((uTONATOreHHBIX OpraHu3MoB) LleHTpambHOrO0 GOTaHMYECKOro
caja AkanieMuu Hayk moj pykoozacTBoMm C.B. T'opnenko [ 1-4],a3arem—B.A.
Tumodeeroii u JI.A. TonoBuenko [5, 6]. [Ipu 3ToM BHIMaHKE HCClienoBaTe-
Jel ObUIO CKOHLIEHTPHPOBAHO MPEHMYIIECTBEHHO Ha PACIPOCTPaHEHHBIX
B TO BpeMsl JCKOPATHBHBIX PACTCHUSIX M MAacCOBBIX BHJax (urodaros —
OCHOBHBIX BPEIMTEIICH 3eJICHbIX HACAKACHHU. Mex1y TeM B MOCIEIHUE
JIECATUIICTHSI aCCOPTHUMEHT JICKOPAaTUBHBIX PACTCHUI CYIECTBEHHO H3Me-
HUJICS, B TOM YHCJIE W BCJIEACTBHE aKTHBHOW pabOTHI MHTPOIYKTOPOB MO
MOOMJIM3AIMH PACTUTEIBHBIX PECYPCOB.
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B uyactHOCTH, B COCTaBE AEKOPATHBHBIX IIOCATOK BCE IIMPE HCIIOIb3YIOTCS
ouprounnbl. B MupoBoii dutope ussectro 6osee 30 ux BunoB. EcrecTBeHHBIIH
apea’ MoJaBIAIONIero OOJIBIIMHCTBA peicTaBUTeNeH pona Ligustrum L. He
BBIXOZIUT 3a Ipeziesisl Bocrounoit Asuu [7]. B ycnousix benapycu uHTpoayk-
LIMOHHBIE UCTIBITaHMs MPOIILIH, 110 MEHbILEH Mepe, 8 BUI0B. bombIMHCTBO
U3 HUX (BKJIIOYAsl KYJBTHTCHHBIC (OPMBI) MPEICTABICHBI B HACAKICHHSX
apboperyma u sanamadTHOro napka lleHTpansHoro 6oTaHMYEcKoro cajia
HAH benapycwu, rjie 10 HacTOSIIET0 BPEMEHHU KyJIbTHBHPYIOTCS: OMpIOUMHA
pecHuTYaras kpymnHoroxHas (Ligustrum ciliatum 'Macrocarpum”), Oupro-
ynHa pecHuTdaras Yonocku (Ligustrum ciliatum 'Tschonoskii'), OuprounHa
wiotHast (Ligustrum compactum Hook. f. Et Thoms), 6mprounna Mbora
amypckast (Ligustrum ibota 'Anurense’ Siebold), 6mprounHa OBaTbHOIUCT-
Has (Ligustrum ovalifolium Hassk.), Ouptounna oOsIkHOBeHHAS (Ligustrum
vulgare L.) [8]. K ucmionb30BaHUIO B MPAKTUKE 3€JICHOTO CTPOUTENHCTBA B yC-
JIOBUSIX HACEJIEHHBIX IyHKTOB benapycu pexomennosan 1 Bun — L. vulgare.
B psine KpyIHBIX rOpOIOB, IPEUMYILECTBEHHO HaXOIAIIUXCSI HA TEPPUTO-
PHH 3amaTHOTO paiioHa UHTPOIYKIUH JIPEBECHO-KYCTAPHUKOBBIX PACTEHUH
benapycu, naHHas KynbTypa 0COOCHHO MOMYJISpHA B HOCTPOEHUH JKHBBIX
n3ropoyieit u OOpIIOPOB, UTO HAMIAHO JEMOHCTPUPYET npumep I. I porHo.

B Ttoxe mmreparypuble cBeneHus o ¢urodarax — BpEAUTEISIX OMpIO-
ynH (Ligustrum spp.) B yCIOBHAX bemapycu HocaT (parMeHTapHBIH
xapakrep. B pa3po3HEHHBIX HMCTOYHHKAX B KauyeCTBE OCHOBHBIX BpPEIH-
Tenel JaHHOW KyJbTYypBl YKa3bIBAalOTCS Takue (uTodardm Kak cCHpeHeBas
Monb-riectpsiaka (Gracillaria syringella (Fabricius, 1794); Lepidoptera:
Gracillariiddae) [2-4], coBka nupamunanbHas (Amphipyra pyramidea
(Linnaeus, 1758); Lepidoptera: Noctuideae) u ckocapb OXMHOYHBIHI
(Otiorhynchus sulcatus Fabricius, 1775; Coleoptera: Curculionidae) [5]. B
KauCCTBE CCPHLE3HOI0 BPCAUTEIIA B YCIOBUAX JCKOPATUBHBLIX IMUTOMHUKOB
benapycu npuonutcs ouprountHas coBka (Craniophora ligustri (Denis &
Schiffermuller, 1775)) [5].

[IpuHMMas e BO BHUMaHHE OCOOCHHOCTH TPO(MYECKOH crenuainsa-
muu (GuToharo, W3BECTHBIC MO JIUTEPATYPHBIM JAHHBIM M PE3yJibTaram
OPHTHHAJIBHBIX HCCICIOBAHHUHN, CIIEAYET OTMETHTD, YTO B aKTYaJIbHBIX IS
pEerroHa HCCIEIOBaHMI IyOJIMKaLMsIX B KauecTBE BpEAUTENCH OHPHOYMH
(Ligustrum spp.) oIMMO0YHO TPUBOAITCSA TaKHe Y3KOCIICIHAIN3NPOBAHHEIE
¢uTodaru Kak KamuHOBEINA Juctoen (Pyrrhalta viburni (Paykull, 1799) xax
Galerucella viburni; Coleoptera: Chrysomelidae,) u unkanka lassus lanio
Linnaeus, 1761 kak Jassus lanio; (Hemiptera: Cicadellidae,), Tpoduue-
CKH-aCCOIIMMPOBAHHbBIE C pacTeHUSIMU U3 ponoB Viburnum L. (CemeiicTBo
Adoxaceae) u Quercus L. (CemeiictBo Fagaceae), cooTBeTcTBeHHO [5].

Hcxomst n3 9T0T0, LIENBIO BBIMTOIHEHHBIX HCCIICJOBAaHNH OBLIO BBISICHEHHE
cocTaBa KOMIUIEKCa BpEUTENeH ONPIOYNHBI.
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MetonoJioruss ucciaeaoBanmii. B ocHOBy HacTosmiedl myOnmkarmm
TIOJIO’KEHBI (paKTHYECKHe MaTepuaibl, cOOp KOTOPHIX BBITIONHSIICS HEIO-
CPEJICTBEHHO aBTOPAMHU Ha MPOTSHKEHUU 1MoJIeBbIX ce30HOB 2009-2017 rT. Ha
TEpPUTOPUH BCeX 6 aAMUHHMCTPATUBHBIX oOnactell Pecrybnuku Benapycs,
BceX 5 aHamadTHO-reorpapuuecKuX MPOBUHIHIA [9], 7 1eCOpacTUTEIBHBIX
paiioHoB [10] u 4 paifoHOB MHTpOAYKIIMH ApeBecHBIX pacTeHuit [11] B be-
napycH. B Xoze BBINOIHEHHS HCCIEIOBAaHUN 00CIEI0BAIN KyCTapHHKOBbIC
pacTeHus1, TPON3PACTAIONINE B YCIOBUIX PA3HOTO THIIA 3€JICHBIX HacaXk/Ie-
HUH HACEJIEHHBIX ITyHKTOB, & TAKXK€ JIEKOPAaTUBHO-3AIIUTHBIX HACAKICHUN
BZI0JIb aBTOMOOMJIBHBIX M JKeJIE3HBIX 0por. [Ipu mpoBeieHun ncciieioBaHui
OBUTH MCIIOJIb30BaHbl OOMICPUHSTHIC IPU U3YUYEHHH PACTCHUEOOUTAIONINX
HACEKOMBIX U Kiemiel MeToaukH [ 12—14]. OCHOBHBIM METOIOM ITPOBEICHUS
PEKOIHOCIIMPOBOYHBIX 00CIEIOBaHUHN TTOCAI0K OMPIOYHH B YCIOBHAX 3€IIe-
HBIX HACaXXJICHUI HACEICHHBIX ITyHKTOB SIBIISUICS BU3YalbHBIH KOHTPOJb,
TPAAMLMOHHO OTHOCSINHUICSA K IIaBEHCTBYIOIIUM METO/IaM IIPU IMPOBEJE-
HUM HMCCIIEZI0BAHNH 0COOCHHOCTEH OMOAIKOJIOTHU BpEIHUTENICH B MPaKTHKE
CeJIbCKOTO XO351CTBa, JIECOBOJICTBA U 3€JIEHOT0 CTpOouTENbeTBa [15]. ABTO-
PBI BBIPAXKAIOT UCKPEHHIOKO OJIaroIapHOCTh U [TyOOKYIO NPU3HATEIBHOCTh
3a [IOMOIIb B ONPEIEICHUH YHTOMOJIOTHYECKOTO MaTepHraja TreHepaTbHOMY
mupextopy IHITO «Haygano-npaktiaeckuit meatp HAH bemapycu mo 6mo-
pecypcam» k.0.H. O.1. boponnny (Hemiptera: Cicadomorpha) u nouenry
Kagenpsl 30050run ouonorndeckoro paxyasrera bI'Y, k.6.H. XK.E. Menem-
ko (Coleoptera: Curculionidae.

PaGoTa BBINONHSJIACH NPH YAaCTUYHON (PHHAHCOBOW momaepkke bero-
pyccKoro pecrnyOnukaHckoro (GoHaa (yHIaMEHTaIbHBIX HCCIIEIOBaHUIH
(moroBop NebB17M-091 ot 18 anpens 2017 r.).

Pe3yabraThl 1 nx 00cy:kaeHune. J[aHHBIE 0 TAKCOHOMHYECKOMY COCTaBY
1 BCTPEYAEMOCTH OTJICJIBHBIX MIPEICTaBUTENCH KOMIUICKCa HACCKOMBIX-(H-
To(aroB — BpexuTeNeld pacTeHWi popa Ligustrum B yCIOBHSIX 3€JICHBIX
HACaX/JCHUII HACENICHHBIX IYHKTOB DECIyOJMKM Ha TEPPUTOPHU BCEX
paliloHOB MHTPOAYKLMM IPEBECHBIX pacTeHuil bemapycu mo pesyipraram
BEITIONHABIHXCA Ha Kadernpe 3oomorun BI'Y muoromeranx (2009-2017 rT.)
WCCIIeJOBAaHNH MPEACTaBICHBI B TAOHIIE.

Ha ocHOBe yCTaHOBJIGHHOTO TaKCOHOMHYECKOTO COCTaBa KOMILIEKCA
YJICHUCTOHOTUX-(PUTO(DAroB — BpeaAnTeael KyCTapHUKOBBIX PACTCHUH poja
Ligustrum L. npencrapiseTcst BOSMOXXHBIM KOHCTaTUPOBATh, YTO B CTPYK-
Type TaKOBOTO, OTPaKCHHOW Ha PUCYHKE |, mpeobianaroT MpeacTaBUTENN
oTpsAna demyekpbuiblx Hacekombix (Insecta: Lepidoptera) — 33,33% ot
obmrero yncia BunoB. Hanvensmmwii (o 11,11 %) Bkag BHOCAT peacTaBu-
Tenu sxecTKOKpbUTEIX (Insecta: Coleoptera) u 6axpomuarokpbuibix (Insecta:
Thysanoptera) HaceKOMBIX.
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Tadauna — TakcOHOMHYECKHUI COCTAB U KPaTKas XapaKTepHUCTHKA HacekoMbIx (Insecta)
— BpeauTeeii OuprounHbl (Ligustrum spp.) B yCJOBUSIX Pa3HbIX PAiOHOB MHTPOIYKIMH
JApeBecHbIX pacTenmii B beaapycen

BerpedyaeMocTh B yC10BHSIX
Xapakre- PaiioHOB HHTPOAYKIMH IPeBeCHbIX
pHCTHKA paCTeHl(lﬁ
Bpenurens TpouYecKoii B beaapycn
cnenuaauza- I 11 1 v \%
MM
C 3 ()1 o ) [0]

Otpsn Hemiptera — UneHHCTOX0O0THBIE
Tonmotpsiy Sternorrhyncha — I'pynoxo6oTtHsre
CewmeiictBo Aphididae — Hactosuue Tiu

1. Myzus ligustri (Mosley,

1841) MoOHO(ar - ++ - - —

[Monorpsin Auchenorrhyncha — [lleexo6oTHbIe
Cewmeiicto Cicadellidae — Iukaaku

2. Igutettix oculatus

_ _ 4+ _ _
(Lindberg, 1929) omurodar

Ortpsn Thysanoptera — BaxpoM4aTOKpbLIBIC, HIIN ITy3BIPCHOTHE
Cewmeiicto Thripidae — Tpuricer

3. Dendrothrips ornatus

(Jablonowski, 1894) omurodar - A * - -

Ortpsin Lepidoptera — Yerryekpbuibie
CewmeiictBo Sphingidae — bpaxauku

4. Sphinx ligustri Linnaeus,

- + - + +
1758 nonudar

Cewmeiicto Tortricidae — JIucroBepTku

5. Archips podana (Scopoli,

+ ++ + ++ ++
1763) noaugar

CewmeiictBo Gracillariidae — Mosu-niecTpstHKI

6. Gracillaria syringella

M * + ++ ++
(Fabricius, 1794) omurogar

Otpsin Coleoptera — JKecTKOKpbLIBbIE
CewmeiictBo Curculionidae — JlonroHocuku

7. Otiorhynchus

- noaugar A+t A+t ++ e o
smreczynskii Cmoluch, 1968 U

Otpsn Hymenoptera — [TepenoHyaTokpelibie
CewmeiictBo Tenthredinidae — HacTosiiume nuanabIKu

8. Macrophya punctumalbum

+ -+ +t 4 +
(Linnaeus, 1767) onurodar

9. Tenthredo vespa Retzius,

+ + + +
1783 nondar +

Ilpumeuanue: BerpeuaeMocThb: + — HM3Kasl, ++ — cpeaHssi, +++ — BLICOKast
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Insecta: Insecta:
Hymenaoptera Hemiptera
22,22% 22,22%

Insecta: Insecta:
Coleoptera Thysanoptera
11,11% 11,11%

Insecta:
Lepidoptera
33,33%

Pucynok 1. TakcoHoMuYecKasi CTPYKTypa KOMILJIeKca BpeauTeeil
OouprounHbl (Ligustrum spp.) B YCJI0BUSIX 3eJIeHbIX HACAMKAEHU
Beanapycu

B cocraB crabuibHOTO si1pa komIuiekca GpuTodaroB — BpenuTenei Oupro-
YHH B YCJIOBUSAX 3€J€HBIX HacaxaAeHul benapycu BXoauT He MeHee 7 BUAOB
HACEKOMBIX, 3 U3 KOTOPBIX (cupeHeBast Moib-niectpsinka (G. syringella), mi-
cTOBepTKa BeesinHas (4. podana) v sCEHEBBIA OCIOTOUCUHBIA MUTMITBIIIK
(M. punctumalbum) sBRSIOTCS MONAK- U oNUrodaraMu, K YUCITy KOPMOBBIX
pacTeHHi KOTOPBIX INPHHAIICKHUT AOOPUTCHHBIH SICEHb OOBIKHOBEHHBIH
(Fraxinus excelsior L.) n npakTH4ecku Bce BUABI U KYJIBTUTECHHBIE (pOPMBI
cupeneit (Syringa spp.), AMCIOIIUX CTaTyC HHTPOAYIICHTOB (PHCYHOK 2).

OTpsaa Lepidoptera — Yewwyekp
[ Gracillaria syringella (Fabricius, 1794) Otpsp Thy — Baxpomyart
[ Archips podana (Scopoli, 1763) B D ips ornatus (Jabl ki, 1894) ]

Otpsia Homoptera — PaBHoKpbInble
Igutettix oculatus (Lindberg, 1929) ]

Otpsaa b P —Mep: (3] -
[ Macrophya punctumalbum (Linnaeus, 1767) Ligustrum spp.

Myzus ligustri (Mosley, 1841)

N\ -
OT1psaa Coleoptera — XecTKoKpblinble
[ Otiorhynchus smreczynskii Cmoluch, 1968
J

Pucynok 2. CraduiabHoe siApo KOMILIeKca BpeauTeJsieii OUPIOYUH
(Ligutrum spp.) B ycJIOBHSIX 3eJIEHBIX HacaxaeHuii berapycn
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[To HammM HAOMIONEHHUSAM B YCIOBHAX 3€JICHBIX HACAKACHUH 00IaCTHBIX
eHTpoB bemapycn mepuognyYecKd OTMEUAIOTCS BCIBIIKA MacCOBOTO pas-
MHOKEHUST O€JIOTOYEYHOTO siCeHeBOro muiwibiiuka (M. punctumalbum),
MMaro 1 JIO)KHOTYCEHHIIBI KOTOPOTO MUTAIOTCS Ha OMPIOYMHE U, B MEHBIICH
crernienn — cupensax. [lo pesynpraram uccnenosanuii 2009-2017 rr. pery-
JISIpHBIE BCIIBILIKK TPH XapaKTepPHOW JUisi JaHHOTrO (urodara 04aroBOCTH
ObUTH OTMEYEHBI HAMHU B YCJIOBHSX 3€JICHBIX HacaxaeHu# T. ['pomHo, 4TO
OYCBUIHBIM 00pa30M CBS3aHO C KpailHe WHTCHCHUBHBIM HCIIOJIIE30BAHHEM
OUPIOYMHBI B 03€ICHUTEIHFHON MPaKTHKE JAHHOTO OOJACTHOTO IICHTpA.

SlceneBbril OetoToueHbIN MUIWIBIIUK (M. punctumalbum) MAPOKO pac-
MIPOCTPaHEH Ha TEPPUTOpUH MHOTUX cTpaH EBpomns! (ABctpus, bembrus,
bpurtanus, bonrapus, Xopsarus, Yexus, Jlanus, Dctonusi, OUHISHANL,
Opannus, [epmanns, Benrpust, Upnaunus, Uramms, Jlarsus, JliokcemOypr,
Maxenonus, [lonema, [Topryramus, Pymemaus, Cummmst, Crioaxwus, 11IBe-
nws, IBeiinapus, Hunepnanapl, ObiBmas FOrocnasus, Anbanus) [16] u
€ro apeas MPaKTHYECKU TOIHOCTHIO COBIAJACT C apeajioM €CTECTBEHHOTO
MIpoM3pacTaHus siceHsi 00bIKHOBeHHOTO (Fraxinus excelsior L.) [17, 18]. B
YCIIOBHSIX 3€JICHBIX HacakKIeHWH bermapycu pacmpocTpaHeH MOBCEMECTHO,
OJHAKO Hambosee OOBIYCH IS HACETICHHBIX ITyHKTOB Ha TEPPUTOPHX [ poa-
HeHcKoH, bpectckoif n 'omenbckoit obmacteit. Criexyer OTMETHTH, YTO 10
MIPOBE/ICHNS HAIIUX MCCIIEIOBAaHUI, B YCIOBHIX bermapycu nmutaHue mmaro
1 Pa3BHUTHE JOXKHOTYCeHUL M. punctumalbum oTMe4anoch HCKIIOIYUTEIHHO
Ha pacTeHUsX u3 OoTaHmIecKkoro pona Fraxinus L. (B wacTHOCTH abopuUTreH-
HoM Fraxinus excelsior), a BCHIBIIEK MacCOBOTO Pa3MHOKEHHS B YCIIOBHISIX
3eJIeHBIX HacaXIeHUH He Habmomanocs [19].

B3spocneie ocobu M. punctumalbum nanbonee aKTHBHBI B SICHYIO COJI-
HEYHYIO TIOTONY, MHTAIOTCS TPAKTHYSCKH HCKIIOYUTEIHHO Ha BEpXHEH
CTOpPOHE JMCTOBBIX IUTACTHHOK, BBICAAs XapaKTEPHOTO BHIA OTBEPCTHS.
JIéT umaro nepBoro MOKOJEHUSI OTMEYAETCs Ha MPOTSHKEHUU Mas—HuioHsA. B
Iporiecce MUTaHUS UMaro 3arps3HseT MOCEHIaeMble JFCTOBBIC MIIACTUHKU
CMOJISTHICTO-9E€PHBIMH 3KCKPEMEHTAaMH, KOTOPbIe HE CMBIBAIOTCS BO BPEMS
JTOXKJIEH, 9TO B JOJITOCPOYHON ITIEPCIIEKTUBE, HApSAAy C HAHOCHMBIMH II0-
BPSKICHUSMH, MPUBOANUT K 3HAYUTEIFHOMY CHIDKEHHUIO JEKOPaTHBHOCTH
MOBPEXKICHHBIX PACTCHUH.

Jloxxuorycenuns! M. punctumalbum B COCTOSHUH ITOKOSI, CBEPHYBIIUCH
B KOJBIO, M0 1—4 0coOM JOKaIM3yIOTCSI Ha HIDKHEH CTOPOHE JIMCTOBBIX
IUTACTHHOK. Ha MITagmmx NUYMHOYHBIX BO3PACTaX JIOKHOTYCEHHIBI Iep-
(GopUpYIOT JIMCTOBBIC IJIACTHMHKU OMprodrH. Ha mociefHux JTMYMHOYHBIX
BO3pacTax MOMHUMO 1ep(OpHPOBaHHUs JIMCTOBBIX TUIACTUHOK OHU O0BEIAIOT
mocneHue ¢ kpaes. B roxy 2 renepary (OMBOJBTUHHBIN BHL).
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B cnywasx perymspHBIX BCIBIIIEK MacCOBOTO pa3MHOXKEHHS, OTMe-
YaeMbIX B YCJIOBHSX HACEJCHHBIX ITYHKTOB HAXOMAIIMXCS B MpeAeax
tepputopun 3anagHoro (I'pomHeHCKO-MononeuHeHCcKo-bapaHOBHUICKOTO)
paifoHa HMHTPOLYKIMH pacTeHui, M. punctumalbum TOTaIbHO CHHIKAET
JEKOPAaTUBHOCTH MOCAJOK OWPIOYMH M B YMEPEHHOH CTETEHH — CHPEHEH.
[IpoBeneHHBIC HAOTIOACHNS TTIOKA3BIBAIOT, YTO OIATOMPUATHBIM I AKKYMY-
ssiuu puTodara B yCIOBHUSIX 3€ICHBIX HACAKACHHI HACEICHHBIX ITYHKTOB
ABTISIETCA YpEe3MEpHOE, MPAKTHYECKH MOHOKYJIBTYPHOE HCIIOIH30BAaHUE B
CTPYKType HACaXICHUH JEKOPATUBHBIX KYCTapHUKOB pona Ligustrum.

Cupenesas Moinb iectpsiaka (G. syringella) B 3e7I€HBIX HACAKICHHUAX Ha-
CeJICHHBIX MMyHKTOB benapycu moBpexaaeT KyCTapHHUKOBBIC pacTEeHHs poaa
Ligustrum 3Ha4NTENBFHO peXke, 4eM TaKoBBIE pofa Syringa. MUHHpOBaHHBIC
G. syringella nuCTOBBIC TTACTUHKU OMPIOYHMHBI TIO Mepe pa3BUTHS Tyce-
HUI] TIOABEPTAIOTCSI 3HAYUTEIBHON e(OPMAITiH, JOKATHbHOMY YCBIXaHUIO U
HEKPOTH3aNU. | yCeHHIIBI MTOCIEAHNX BO3PACTOB, TAK)KE KaK U B CIydasx
MUTaHUsSI Ha IPYTUX OpecTaBuTelsix cemeiicta Oleaceae, NOKMAAIOT MUHBI
¥ C TIOMOIIBIO MAyTHHHBIX HUTEH CTATHBAIOT JIMCTOBBIC IUTACTUHKH B BHUJIE
CBOEOOPA3HBIX THE3/, B KOTOPBIX MPOIOKAIOT MUTAHHE.

Bonee moioBUHBI OT BCEX BXOIAIIMX B COCTaB siApa KOMIUIEKca (hUTO-
(baroB-BpenuTeneil OMPIOYNH, KaK 3TO OTPAKCHO HA PUCYHKE 2, SBISIOTCS
WHBa3UBHBIMH YY)KEPOAHBIMU JTUOO KPHUITOTEHHBIMH UISI PETHOHAIBHON
¢dayns! Bugamu. K duciy TakoBBIX OTHOCSTCS 4 BHIA: JIMMOBBIM TPHUIIC
(Dendrothrips ornatus (Jablonowski, 1894); Thysanoptera: Thripidae),
cupeneBast 1mkanka (lgutettix oculatus (Lindberg, 1929); Hemiptera:
Cicadellidae), 6uprounnnas s (Myzus ligustri Mosley, 1841; Hemiptera:
Aphididae) u ckocaps Cmepuunckoro (Otiorhynchus smreczynskii Cmoluch,
1968; Coleoptera: Curculionidae).

JUJI KpUIITOTEHHOTO JIUTIOBOTO TpHIica (D. ornatus) XapakTepHO JIOKaIb-
HO-04aroBoe pacrpocrpanenue. Janueiii purodar ormMeueH Ha OUprOUMHE,
MIPOU3PACTAIONICH B YCIOBUAX 3€JICHBIX HACAKICHUN HACEICHHBIX ITYHKTOB
3amagaoro u CeBepHo-LleHTpanbHOTO paifOHOB HMHTPOXYKIIHMH JIpEeBEC-
HO-KYCTapHHMKOBBIX pacTeHuid B benmapycu. MIHTEHCHBHOCTb HaHOCHMBIX
MOBPEkKICHUN B MecTaX MPUCYTCTBUS (puTO(ara B 3HAUYMTEIHLHON CTEIICHN
BapbHUPYET U HEPEIKO SBISETCS BHICOKOM.

buprounnanas s (M. ligustri) B HacTosiee BpeMs MMEeT OTpaHHUYCH-
HO-JIOKaJIBbHOE PacIpoCTpaHeHne Ha Tepputopun bemapycu, n Ha Gonbrieit
ee JacTH Jmb0 He BCTPEYaeTCs, MO0 HE HAHOCHUT OIIyTHMOTO Bpela Ha-
CaxaeHuAM. TeM He MEHee, B YCIOBHAX HEKOTOPHIX HACEICHHBIX ITyHKTOB
I'pomHeHCKOM 001aCTH, B YaCTHOCTH I. I'pOHO, MaHHBIH GuTodar B 3HAYM-
TEJBHOW CTETIEHU CHI)KAET IEKOPATUBHOCTH IMOCAT0K OUPIOIMHEI.
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Hukanka I. oculatus 3aperucTpupoBaHa Ha OMPIOYMHAX TOJIBKO B YCIIO-
BHSAX 3eNIeHBIX HacaxkaeHnit CeBepHO-LleHTpanpHOTO palioHa HHTPOLYKINN
JIPEBECHO-KYCTAPHUKOBBIX pacTeHuil. I oculatus HaHOCUT Hambojee ce-
PBE3HBIN Bpel B YCIOBHUAX PsAa JJOKAIBHBIX TOCAI0K OUPIOYMHBI T. MUHCKA.
Tak, oTmMeuaeTcs €XETOAHOE 3HAYNUTENFHOE TOBPEKACHHUE HACAKICHUN
6uprounssl 1o yia. CBep/oBa (B 4aCTHOCTH, 0COOCHHO MTOKa3aTeIbHO CUTY-
arys Bo3Ne KopIiyca bemopycckoro rocy1apcTBEHHOTO TEXHOJIOTHIECKOTO
yHHBepcuTeTa 1o yia. Csepaiosa, 13).

Cxocapp CwmepunHckoro (O. smreczynskii) TIOBCEMECTHO pacmpoCTpa-
HEHHBII B YCIIOBHSIX 3€JIEHBIX HacaxaeHuil benapycu Bul, NOBpEXIAOLINN
nmoMuMo OuprounHbl U cupeHu (Oleaceae: Syringa spp.) W 3HAYUTEIBHO
CHIKAIOUIUI TEM CaMbIM 3CTETUYECKYIO IIEHHOCTh pacTeHni-xo3seB Ha tep-
PUTOPHH CTpPaHBI MMAro 3TOTO BHJA BIIEPBBIC OBUTH 3apeTrHCTPHUPOBAHBI B
2015 1. B ycIIOBHSX 3€JIeHBIX HacaxaeHnii I. Morunesa Ha L. vulgare [20]. Xa-
PAKTEPHBIM SIBIISIETCS TUTAHUE )KYKOB UCKITIOYUTEIBHO TEMHOE BPEMsI CYTOK.

B acniekre Tpoduieckoit crienuanu3anuy OOJIBIINHCTBO MPEACTaBUTEICH
KOMILJIEKCA BpeIUTelieii OUPIOYHH SIBIISIOTCS OJIMIO- U NosndaraMu, Ha JI0JTF0
KOTOPBIX mpuxonutcsa mo 44,44 % ot olmero uncia BHAOB (PHCYHOK 3).
Bcero omun npeactaButens Komruiekca — M. ligustri — ABISETCS y3KOCIICITH-
aTM3UPOBAHHBIM (PUTOGArOM, CBI3aHHBIM C paCTeHUsAMH pona Ligustrum.

MoHodaru
1112 %

Monngarn
44,44 %

Onurodarm
44,44 %

Pucynok 3. lllupora Tpodpuueckoii cnenuaauzanuu purodaros,
noppe:xaamux ouprouuny (Ligustrum spp.) B yc10BHsX 3e/1eHBIX
Haca:kaeHuii berapycn

BeiBonbl. Takum 00pa3oM, K HACTOSIIEMY BPEMCHHU IMPEICTABIISCTCS
BO3MOKHBIM KOHCTaTHUPOBaTh, UTO B YCIOBUAX benapycu KOMILIEKC Bpeau-
Tener OuprouuHbl (Ligustrum Spp.) BKIIIOYACT 10 MEHBIICH Mepe 9 BUIOB
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HACEKOMbIX. B cTpyKType KoMIuIeKca peoiaiatoT NpeCcTaBUTeNn OTpsiaa
yemryekpsutbix (Insecta: Lepidoptera) — 33,33 % ot oOrmiero uncia BUIOB.
CrabuibHOE SIIPO KOMIUIEKCA COCTABIISIOT HE MeHee 7 BUJIOB HACEKOMBIX, M3
Hux 3 Buaa (cupeHeBas Monb-niecTpstHKa (Gracillaria syringella (Fabricius,
1794)), mucroeprka Beesimuas (Archips podana (Scopoli, 1763)) u sicene-
BBII Oenmorodeynblil mummiabinuk (Macrophya punctumalbum (Linnaeus,
1767)) sBnsiorcss aDOpUTEHHBIMH TIOJIA- B ONUTro(aramMu, K 4UCIy KOPMO-
BBIX PACTEHUH KOTOPBIX MPHUHAJICKUT SICEHh OOBIKHOBEHHBIH (F. excelsior)
Y TIPaKTUYECKU BCE BUBI U KyJIbTUTeHHBIC (hOPMBI cupeHelt (Syringa spp.).
OcraybHble MTPEACTABUTENIN CTAOMIBHOTO SIIPpa KOMILIEKCA SIBIISTIOTCS UyKe-
POIHBIMH M KPUITOICHHBIMM WHBAa3MBHBIMH BHJAMU. B acrekre mupoTsl
Tpoduyeckol crienuanu3auyd OOJBIUIMHCTBO MPEACTABUTENCH KOMILICK-
ca SIBJISIOTCSI OJHMIO- U nojudaramu, K 4UCIy MOHO(AroB MPHHAJICKUT
1 mokambHO pacHpoCTpaHEHHBIH BUI — OuprounHHAsA T ((Myzus ligustri
Mosley, 1841).
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EV. Sautkin, S.V. Buga
Belarusian state university, Minsk, Republic of Belarus

STRUCTURE OF THE COMPLEX OF
PHYTOPHAGOUS INSECTS - PESTS OF PRIVETS
UNDER THE CONDITION OF GREEN STANDS IN

BELARUS

Annotation. During 2009-2017 we investigated the complex of phytophagous
insects of privets (Oleaceae: Ligustrum spp.) under conditions of green stands in
Belarus. The complex includes 9 species of phytophagous insects. The taxonomical
composition of the complex and information about the occurrence (by woody plants
introduction areas) of the privet pests under conditions of green stands in Belarus
are given.

Key words. Arthropodous, phytophagous insects, pests, green stands, introduced
shrubs, ornamental shrubs, privets, Ligustrum spp., Oleaceae/

258



VK 633.112.9 «324» : 632.7:632.9

JLU. Tpenawrxo, C.B. boiiko
PVII « Uucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

SAIIUTA TPUTUKAJIE O3UMOI'O OT
JOMUMUHAHTHBIX BUJOB HACEKOMBIX C
YYETOM KOMIIVIEKCHBIX 9 KOHOMUWYECKHNX
HHOPOT'OB BPEJOHOCHOCTHA

Peyensenm: kano. c.-x. nayk JKyxoscrkuii A.I"

AHHOTanusA. B pe3synbrare MOHHTOPHHTA YTOYHEH BHJIOBOH cOCTaB C(HOpMH-
POBABIIHXCSI SHTOMOKOMIUIEKCOB arpOICHO30B TPUTHKAIE O3MMOTO, YCTAHOBIICHBI
JOMUHHPYIOIINE BUABI ¥ MIEPHOJBI HAaHOOIbIIEH X BPEIOHOCHOCTH B OHTOTCHE3E
pacTeHuit.

B noneBbIX M IPOU3BOACTBEHHBIX YCIOBHUSIX OIIEHEHA OMOIOTHYeCKast X XO3sHCTBEH-
Hast 3G (HEKTUBHOCTD MPENAPATOB HHCEKTUIIMIHOTO U MHCEKTHIUIHO-(QYHTUIIUIHOTO
JEUCTBHS A IPEANOCEBHON 00pabOTKH CEMsH MPOTHB MOYBOOOHTAIONIUX BPEIH-
Teneit: nmpoBooyHuKOB (91,0-95,5%), xnebnoit xyxemunsl (80,6-91,2%), ozumoit
coBku (84,1-87,3%), mpu 3ToM coxpaneHo 2,5-6,2 m/ra 3epHa. [Ipu mpumeHeHHn
ONHO- M JByXKOMITOHCHTHBIX MHCEKTHIHJOB [UISl CHIKCHUS YHCICHHOCTH U Bpe-
JOHOCHOCTH KOMIUIEKCA JOMHUHAHTHBIX BHJOB (UTO(AroB B IepHOJ BereTalun
TPUTHKAJIE 03UMOTO Hoy4eHa bruonorndeckas a¢ppexruHocTs 80,0-98,5 %, ¢ coxpa-
HeHueM 110 1,6 n/ra. DPPEeKTUBHOCT ATHUX MPENapaToB IPH MPUMEHEHHN B CMECH C
(GyHrUIMaAaMH 1 TepONIUIaMi He CHIDKAeTCSI.

PaccunTansl koMIuIeKcHBIE TOporH nenecoodpasnoctu npumenenus (KOIILD)
MIPOTPaBUTENCH HHCEKTHIUIHOTO M MHCEKTUIIMAHO-(QYHIUIIMIAHOTO JEHCTBUSI C pa3-
HBIMH JICHCTBYIOIIMMHI BEIIECTBAMH IIPOTUB MPOBOJIOYHUKOB M IIBEACKUX MYX, a
tatoke KOIL[ ogHO- 1 IByXKOMIIOHEHTHBIX HHCEKTUIUAOB PA3HOTO HAMPABICHHOTO
JEUCTBUSI, MHCEKTUIUAHO-TEPOMIIUIHBIX U HHCEKTUIUAHO-(QYHTUIUAHBIX CMecer
MIPOTHB KOMIUIEKCA OCHOBHBIX BPEIUTENICH TPUTHKAIE 03UMOTO.

KioueBble ¢10Ba: TpUTHKANE 03UMOE, BPEIUTENH, KOMIUIEKCHBIC SKOHOMHUE-
CKH€ TTIOPOTHY BPEIOHOCHOCTH, BPEJJOHOCHOCTb, 3()(heKTHBHOCTH MPETIAapaToB.

Beenenue. TpuTnkane sBIseTCS OTHON M3 OCHOBHBIX 3€PHOBBIX KYIb-
Typ Pecrnybnuku benapych, obecrneunBaromieil exeroguo oxoio 20%
BaJIOBOro cOopa 3epHa. [loceBHble MUIOMIAJM TPUTHKAJE B pPECHyOInKe
CTaOMIM3UPOBATHCH B TochenHue roasl Ha ypoBHe 500 TrIC. Ta. [10 3 TOMY
rokazareno bemapycs 3aHUMaeT BTopoe MecTo B Mupe, ycrymnas [lombmre,
e Bo3nenbiBaercs okono 1,3 muH. ra [1]. Creruduyeckue cBoricTBa Oei-
KOBOTO ¥ YIJIEBOJHO-aMHJIA3HOTO KOMIUIEKCOB B COBOKYITHOCTH C BBICOKUM
MOTEHIIUAJIOM MPOAYKTUBHOCTH IIO3BOJISIOT TOBOPUTH O TPUTHKAJIE KAK O
TIEPCIIEKTUBHOM CBIPBE [UIsl TIPOAOBOJILCTBEHHOTO cekropa. OqHaKo, B IMO-
ciietHue rofsl B benapycu, B CBsI3M ¢ N3MEHEHHEM DKOJIOTMYECKOM CUTyallnu
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(ToTeruIeHNe KIMMaTa), HapyIICHHEM CEBOOOOPOTOB, IEPEHACHIIIICHHOCTHIO
WX 3¢pHOBBIMH KOJOCOBBIMH KYJIBTypaMH, YBEIHUCHHEM JOJU TTOBTOPHBIX
[IOCEBOB, HAIMYMEM HA MOJISAX Mafalullbl U 3aCOPEHHOCTHIO MPEAIIECTBEH-
HUKOB 3JIAKOBBIMH COpPHSKaMH, a TaKKe M3MEHEHHEM OCHOBHOW 00paboTKH
MOYBbI HaOJIOAAeTCss M3MEHEHHe (DUTOCAHMTApHOIM CHUTyallMd B MOCEBaxX
TPUTHKAJEC 03UMOT0, YTO MOTPEeOOBATIO YTOYHEHHS BUIOBOTO COCTaBa Bpe-
JUTENeH, CTPYKTypbl JOMUHUPOBAHUS U UX KOMIUIEKCHON BPEIOHOCHOCTH
OT MPOpaCTaHMUs — 10 CO3PEBAHNUS 3epeH. 3a CUeT Bpea, HAHOCHUMOTO KOM-
IUIEKCOM HAaCEKOMBIX, Hemobop ypokas 3epHa MokeT gocturars 20-30%
TIpY CHIDKCHHH €TO KaueCTBa.

Terutble 3uMBI, yBeJIMUEHHE MPOJOJIKUTEILHOCTH OE3MOPO3HOTO IIEpH-
ola, B NEPBYIO Ouepe/ib, OJAronpUsTCTBYET BBDKUBAEMOCTH BPEAMTEINEH,
HapacTaHMIO MX YHCICHHOCTH M BPEIOHOCHOCTH. YKe ceiyac B psizie peruo-
HOB IOJKHOW arpOKJIMMAaTHIEeCKOH 007TacTH PEe3KO YBEITHUMIOCH KOJTHYECTBO
MIOYBEHHBIX BPEUTEIICH (TYCCHUIIBI OATPHI3AIONINX COBOK, JIMUMHKH XJI1e0-
HBIX JKYKOB) B IoceBax KynbTypbl. CTaau OTMeYaThCs CIydaud CHIIBHOTO
MOBPEXIeHHs pacTeHui TaHHbIMU uTodaramu — ot 20,0 1o 50,0 % [2].

B 2016-2017 rr. B x03siicTBax bpecrckoil o0macTu CHIBHO BO3pocia
POJIb MHOTOSLAHBIX Bpenuteneil. O3nmas COBKa HAaHOCHT Cephe3HbIH yuiepo
BCXOJIaM O3MMBbIX 3€pPHOBBIX KyJbTYp. [JIs1 oriepaTuBHOTrO KOHTpOJIsi 6abouek
03UMOH COBKM HauaThl HCCIICIOBAHMSA 1O pa3paboTke (HepoOMOHUTOpPUHTA.
C 2Toif meJIpI0 B XO3HCTBAaX MPOBECHA OI[CHKA aTTPAKTUBHOCTH MOJOBBIX
(depomoHOB Bpenutens, cuHTe3upoBaHHBIX B AO «IllenkoBo Arpoxumy.
Brrasneno, uro B OAO «Komaposka» bpecTckoro p-Ha HapacTaHHE aKTHB-
HOCTH JIeTa O3MMOM COBKHM BTOPOTO MOKOJICHMSI OTMEUCHO B TIepHozA ¢ 16 mo
23 aBrycra. JlaHHBIC Y4ETOB TIOKA3aJIH, YTO Ha OMBITHBIX MOJSIX C TTaJajTHIIeH
parica oTIIoBICHO B cpemHeM 14-16 oc./noBymky (DIIB 5 oc./moBymiky). B
JaJIbHEeHIIIeM YUCJIEHHOCTh BPEIUTENsl CHUXKAETCS, Tocie yero B koHue 11
JIeKa/Ibl aBTyCTa B JIOBYIIKH ITOTIAIAINCh CAUHUYHBIC 0COOH.

Pe3ynbraThl MOHHTOpWHTa O3MMOI COBKHM ITOKA3allk, YTO, HECMOTPS Ha
BBICOKYIO YHCIICHHOCTh 0a004YeK, KOJIMYECTBO I'yCCHHIl BPEAUTENS B ITOCEBAX
TPUTHKAJIE O3UMOro ObUIO Ha ypoBHE roporoBoi uucienHoctu (DIIB 2-3
ryceHuIpl Ha 1M?). OHAKO, TOMMMO TYCEHHIT O3MMOM COBKH B MTOCEBAX MPH-
CYTCTBOBAJIH TIPOBOJIOYHHUKH, OTMEUCH JIET OTIOMI3EI NIIICHUYHON ¥ ITHKAJIOK.
B pesynbrare ocennero obcieioBaHust moceBoB 1oy ypoxait 2018 rozna ycra-
HOBJICHO, YTO B PE3yJIBTATE TIOYBCHHBIX PACKOMOK OOHAPYKEHO 2 0C./M? COBKH,
B craguu 2-3 mucta (JIK 11-12) Beikammsanocs 10 11 oc./100 B3MaxoB cagykom
oromm3bl ¥ 460 mmkanok/100 B3MaxoB caukoM. [IprMeHeHre mpoTpaBUTeNCH
CeMsIH CHIDKAJIO MOBPEXIEHHOCTb PACTEHUH TPUTHKANE O3UMOWH COBKOM Ha
84,1-87,3 %, 3makoBbIMU MyXamu — Ha 43,6-61,5%.

XeOHast )KyKeIuIla SABISAeTCS OMAaCHBIM BPEIUTEICM KOJIOCOBBIX KYyJIb-
Typ. B OAO «KomapoBka» Bpecrckoro p-Ha Mo JaHHBIM MOHHTOpPHHTA B
JIETHUH NEPUOJ] TEKYLIETO CE30Ha JIET AKYKOB OTMEUEH B UIOJIE B CTAJUU PaH-
Hell OJTHOM CTIeNIOCTH 3epHa TPUTHKAJE.
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B 2017 r mox ypoxkait 2018 r. o3umoro TpuTHKaine Ha (oHE Ipo-
JNOJDKUTENIBHBIX ~JIMBHEH B CeHTAOpe, ¢ JalbHEHIIMMH  HU3KUMHU
HOYHBIMH TEMIIepaTypaMH B OKTAOpe, YUCICHHOCTh JUYMHOK | Bo3pacra
¢urodara cocrasuma 10 oc./m? (mpu DI1B 3-6 oc./m?). XnebHast KyxKenura
10 CBOEMY 3HAYEHHIO CYIIECTBEHHO IPEBOCXOJUIIA BCE OCTAJILHBIC BHJIbI
(TIPOBOIIOYHHKY, JTHYMHKH KOMapa-JIOJTOHOXKKH, YEPHOTEIKH W MHOTO-
HOXKH). Bronoruyeckast >pGEeKTUBHOCTD MperaparoB JUis MPEAnoCeBHON
00pabOTKH CeMsIH MPOTHB XJICOHBIX kKyKoB cocTaBmia 80,6-91,2 %. ITospe-
JKICHHBIX PACTCHUI B CTaIUH 2 JIMCTA HE BEIIBICHO.

3a mocnenHee NECATHICTHE CYIIECTBCHHBIC M3MEHEHHUS NpeTeprel H
ACCOPTUMEHT XMMHUECKUX CPEACTB 3allIMTHI pacTeHui. BoszHukaeT HeoO-
XOIMMOCTh PaCIIMPEHHUS aCCOPTUMEHTA MHCEKTUIIHIOB, PEKOMEHIOBAaHHBIX
Ha O3WMBIX 3CPHOBBIX KYJIBTYpax, 32 CUET BKJIIOYEHHUS IPErapaTtoB HO-
BBIX XHMHYECKHX KJIACCOB M Pa3padOTKH IOJXOJOB HMX NPHMEHEHUs Ha
OCHOBE pOTAllMU TMPErapaToB, IPEJOTBPAIIAONIeH (OpMHUPOBAHKE pe-
3UCTEHTHBIX monyisiuid ¢urodaroB. B rpyrmny HHCEKTHUIHIOB BXOIST
rpenaparsl U3 MHOTHX XUMHUYECKHX KJIaCCOB, OJJHAKO Ha TPUTHKAJIC 03MMOM
B bemapycu npuMeHSIOTCS WHCEKTHIUIBI TPEX KJIACCOB: MUPETPOUIBI, HE-
OHHUKOTHHOHUBI, GochopopraHndIecKre BemecTBa, KOTOPBIE MPEACTABICHBI
22 nedCTBYIOIIMMH BellecTBaMu. biaronapsi MpOKOMYy CIIEKTpY JACHCTBHS
MIPeTrapaToB COXPAHSIETCS JOCTATOYHO BBICOKHI YPOBEHB U IEPHON HHCEK-
TUITUIHOW aKTUBHOCTH, YTO MO3BOJIIET COKPATHTH KPAaTHOCTH 00pabOTOK B
roceBax KyJbTypbl. XMMHUUECKHE 00pabOTKHU MOCEBOB TPUTHKAJIE TIJIAHUPO-
BaJIFICh C YYETOM KOMIUIEKCHBIX YKOHOMHUYECKHX TIOPOTOB BPEIOHOCHOCTH
JIOMHHAHTHBIX BHJOB (huTO(aroB, 0OIIETO COCTOSHUS MTOCEBA U PA3BUTHUS
pacTeHui, a Tak)Ke COOTHOIEeHUs pUToharoB 1 IHTOMOGAros.

OreHka [eeco00pa3HOCTH 3alIUTHBIX MEPONPHUSATHA MPOTHB KOM-
IJIeKCa BPEAWTENEH MPOBOIUTCS CIEAYIOIIMM O00pa3oM: 3KOHOMHYECKU
000CHOBaHHAs JIONS yporKasi, KOTOPYIO HEOOXOJMMO COXPaHHUTh TPH ITIPO-
BEJCHUU 3alIUTHBIX MEPONPHUATHIA TMPOTHUB KOMIUIEKCA BpPEAWUTENCH, WIN
KOMIUIEKCHBI TTOPOT BPEIOHOCHOCTH, BBIPAKCHHBIM depe3 NpuOaBKy
ypoXKasi, OIpe/IessieTcsl TI0 MOJISNI pacyeTa SKOHOMHYECKOTO 11opora Bpe-
JIOHOCHOCTH OmHOTO 00BekTa. I[IpocToe cymMMHpoOBaHWE BpPEIOHOCHOCTH
BCEX MPUCYTCTBYIOIIMX B arpoIIEHO3¢ BPEIUTEIICH MOBIEUYET 3a COOOH HC-
KyCCTBEHHOE YBEJIMYEHHE MPOTHO3UPYEMOro yiepoa, a 3HauuT U oobema
00paboTok. CyTh mpeayiaraeMoro ImoIxo/ia 3aKIf09aeTcsl B TOM, 9YTO B Hada-
Jie Mo (paKTHYECKON YMCIEHHOCTH HACEKOMBIX OMPEACIISIOTCS BO3MOKHBIC
MOTEPH OT KaXKJIOTO BUJIA, 3aT€M YCTAHABINBACTCSl YPOBEHb BPEAOHOCHOCTH
110 OTHOUIEHMIO K IJIAaHUPYEMOH YpOKalHOCTH 3allMIIaeMON KyJIbTyphl. B
KOMIUTIEKCHBIH TTOPOT MOXKET OBITh BKJIFOUCH TONBKO TOT BH, Y KOTOPOTO
YPOBEHb BPEIOHOCHOCTHU CYIIECTBEHHBIH, @ MOBPEKJICHNSI €r0 BHI3BIBAIOT
JIOCTOBEPHOE CHIDKEHHE ypokaiiHOCTH. [IporHO3MpyeMble moTepu ompese-
JISTFOTCS [T KaKIOTO BUIA BPEIUTENS [0 MoJessaM Uit pacdyera DI1B.
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OTH JaHHBIC TOXYYEHBI IO PACUETHBIM MOJEISAM IIPH ONIPEACIICHIH J0-
CTOBEPHOH NMPHOABKU IIPH Pa3HBIX YPOBHAX YPOXKAHHOCTH KynbTyphl. Ecin
IIPOTHO3UpPYEMbIe MPUOABKM 3epHa OT KOMIUIEKCA BPEIAMTENICH BBIIIE He-
00XOIMMOT0 COXPAaHEHHOI'0 YpOXKasi OT 3al[UThl PACTEHHI, TO TPOBEICHHE
MEpPOTIPUATHI HIKOHOMHUYECKH IIeTIeCO00pa3HO.

YpoBeHb BPEIOHOCHOCTH SIBIICTCS OIIPEICIITIOINM (PAaKTOPOM ISl BKITIO-
YeHMs1 JTAaHHOTO 00BEKTa B KOMIUIEKCHBIM TOpOT BpeoHOCHOCTH. Ecimu uner
orpesiesieHHe YPOBHSI BPEIOHOCHOCTH OOBEKTa 110 OTHOILEHHUIO K IpHUOaBKe
ypoKasi, TO perIaMeHTHPOBaHHOE 3HaYeHHe ero 1t BKimrodeHns B KOIIB momx-
HO OBITh He HIKE 30 %, YTO OCHOBBIBACTCS HA CTEMICHU BIMSHUS OCTAIBHBIX
MIPU3HAKOB Ha MCCIIEAyeMyIo BelMuuHy. Ecii nipu cratnctudeckoit oopadoTke
YPOBEHb BPEIOHOCHOCTH BpeauTesnst Hike 30%, To OH cuuTaeTrcs HEAOCTO-
BEPHBIM U HE BKITIOYACTCS B KOMIUICKCHBIN MOPOT BpeAoHOCHOCTH. [loporosas
BEJIMYMHA YPOBHS BPEIOHOCHOCTH, YCTAHOBJICHHOTO TI0 OTHOIICHHIO K (op-
MUPYIOLIEMYCsl yPOXKal0, JUIsl BKITIOUSHHS €r0 B KOMILUICKCHYIO BPEIOHOCHOCTh
JIOJDKHA COCTaBIATH 1,5-4% B 3aBUCUMOCTH OT yposkaitHOCTH [3].

MartepuaJjbl 1 MeTOAbI MPOBeIeHUS HccaeaoBanuii. ViccnenoBanus mo
YTOYHEHHIO BHIOBOTO COCTaBa, TWHAMHKH YUCICHHOCTH M BPEIOHOCHOCTH
JIOMHHAHTHBIX BHJOB (PUTO(ArOB U MOJIC3HON AEATEILHOCTH YHTOMO(DAroB
TPUTHKAJIE 03UMOTO NMPoBOAMINCH B 2016-2017 rr. Ha onbiTHOM nonie PYTI
«MHCTHTYT 3alIUTHl pacTeHHUI». BBIMONHATICH MapmpyTHBIE 00ciIenoBa-
HUS 0 OIICHKE (PUTOCAHWUTAPHOW CHUTYaIlMH MPOM3BOACTBEHHBIX MOCEBOB
KyJIBTYpbl B XO3SICTBAaX PECIHyOIMKH, PAcIIONIOKEHHBIX B Pa3HBIX arpo-
KIIMMAaTUYCCKHUX 30Hax. HaGJ’l}OI[eHI/ISI BCJIUCH B BBIJACJIICHHBIC TPU MIEpHUOaa
Pa3BUTHS 03UMOTO TPUTHKAJIE: BCXOMBI - KyIIICHHE, TPYOKOBaHHE - KOJIOIIIe-
HUe, (OPMHUPOBAHHUE 3epHA.

VYueTsl BpeAHBIX OOBEKTOB TPOBOAWIM COIIACHO «MeToqu4ecKuM
YKa3aHusAM 10 PEruCTpaliiOHHbBIM HCIBITAHUAM HWHCCKTULIHUIAO0B, aKa-
PHUIMIOB, POACHTUIMIOB, ()EPOMOHOB B CEIIBCKOM XO3sicTBe». Pacuer
KOMIUTIEKCHOH BPEIOHOCHOCTH JOMHHAHTHBIX BHIOB (puTO(aroB spoBOro
STYMEHSI M 03MMOTO TPUTHKAJIEe U ITIOPOTOB IEJIECO00Pa3HOCTH MPUMEHEHHS
WHCEKTHIUAHO-(QYHTUIMAHBIX TPOTPABUTENCH W HWHCEKTHUIHAOB PAa3HOTO
HaTPaBJIEHHOTO JCHCTBHS OCYIIECTBISUIN cOorTacHO «MeToamdecknm yka-
3aHUSAM TI0 PacyeTy KOJOr0-dKOHOMHUYECKHX MOPOTOB IEIecO00pa3HOCTH
MIPUMEHEHHS CPEJCTB 3alUThl PACTEHUI NPOTHB BPEIHBIX OPraHN3MOB Ha
3epHOBBIX KynbTypax» (JI.W. Tpenamiko, 1997) ¢ ucnonp3oBaHueM pa3pada-
TBIBAEMOTO MIPOTPaMMHOTO obectiedeHus [3].

Pe3yabTarsl 1 UX 00cy:KaeHue. Pe3ynbraThl MOHUTOPHUHTA TTO3BOIHIN
YCT@HOBUTH, YTO (DOPMHUPOBAHUE BHIOBOTO COCTaBa WICHHCTOHOTHX B I10-
ceBax TPUTHKAJEC O3MMOIO WJET MOCTENEHHO Ha MPOTSHKEHHH BEreTaluu
pactenuil. CTpyKTypa ero Ha pa3HBIX IEePHOIaX Pa3BUTHSA PAaCTCHHUIl CKia-
IIBIBAETCH 3a c4eT: 1) BUAOB, 3UMYIOIINX Ha TIOJIAX, T/ pa3MeIacTcs IOCeB;
2) BUIOB, MUTPUPYIOLIHX C JIPYTHX OMOTONOB; 3) TOJUBOJITUHHBIX BHJIOB,
6OJ'IbU_Ia)I YacCTb )KU3HCHHOT'O IIUKJIa KOTOPBIX MMPOXOAUT B 9TOM KE LICHO3EC.
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C y4eToM CpOKOB pa3BUTHSI, TPOPUUESCKON MPUYPOUSHHOCTH BPEISIIHX
cTaaui, GEeHOIOrMH 03UMOT0 TPUTHKAJIE, & TAKXKE CPOKOB TIPE/IIIONIaraeMbIX
00paboTOK KOMILUIEKC OOHApY>KeHHBIX Bpeautenei (34 Buaa) pasnesieH Ha
Tpu rpynnbl. Takue Bujbl, Kak 010xa nonocaras (Phyllotreta vittula Redt.)
u crebneBas oObikHOBeHHAs (Chaetocnema hortensis Geoffr.), Komsr ce-
metictBa mentaromuy (Pentatomidae) m cemelictBa crenusku (Miridae),
noneBsle Kionbl (Lygus), mennnna cmionsBas (Philaenus spumarius L.),
3nmakoBast juctoBeptka (Cnephasia pascuana Hbn.) B arporieHo3e BcTpeda-
JIUCh €IMHUYHO M HE MPEJCTaBIISUIN YIPO3bl UL ypoXKasi, 0O3TOMY UX HE
BBIJICIISUTM B TPYIIIBI U HE YYHUTHIBAIN BPEIOHOCHOCTD.

K mepBoif rpymme HacekoMbIX (11 BHIOB) OTHOCSATCS MOYBOOOUTAIOIINE
BpPEIUTETH M HEKOTOpPhIE BHUIBI HA3eMHBIX (DUTO(AroB — IMENKYHBI (POI
Agriotes L.), coBka o3umas (Agrotis segetum Den.&Schiff.), oOsikHOBeHHAS
xJ1eOHast xyxenuna (Zabrus tenebrioides Goeze), IUKaIKA: IECTUTOUCTHAS
(Macrosteles laevis Rib.), monocaras (Psammotettix striatus L.), THUUHKA
3nmakoBbix MyX (u3 cemelictB Chloropidae, Opomyzidae u Cecidomyiidae)
U KOMapbI-10JArOHOKKU posa Tipula. DTu BB, KaK MPABUIIO, JOMUHUPYIOT
Ha MEPBBIX dTANaxX Pa3BUTHs MOCEBA — OT HAOYXaHHsI 3epPHA B MIOYBE /IO CTa-
qun 4-x — 5-tr muctheB. K mepBoii rpynme OTHOCATCS BUIBI, KOTOPBIE MOTYT
MOBJHSTH Ha ypoyKail 3epHa IMyTeM U3MEHEHHsI I'YCTOTHI CTOSHUS CTeOeH.

Bropast rpynna — (11 BumoB) mpeacraBieHa KoMmIuiekcoM (utodaros,
TIOBPEXKIAIOINX JINCThsI M TeHEPaTHBHBIC OPTaHbl TPUTHKAJIE B IEPHOJT TPYO-
KOBaHHE - KOJIOIIEHUE — MbsABUIA KpacHOTpynas (Oulema melanopus L.) n
cunss (O. lichenis Voet.), 3maxoBbie TH (cemericTBo Aphididae), 3maxoBsie
tpuricel (Limothrips denticornis Hal. u Haplothrips aculeatus F.), arpomu-
3a 3makoBas (Agromyza albipennis Mg.), ucToBbIe THIMILIIUKA (Dolerus
puncticollis Thoms., D. niger L., D. nigratus Mull.). Cpoku 3aceyeHust Bpe-
JUTEISIMU TI0CEBA 3aBUCHUT IVIaBHBIM 00pa3oM OT TEMIIEPaTypHBIX yCIOBHN
OCEHH IPEIBIAYIIEro Tofa U BECEHHE-JICTHErO IEePUOjia TEKYIIEero Ce30Ha.
OCHOBHO#M Bpe/l paCTCHUSIM HAHOCST JINYUHKH TbSIBUI], B PE3yNbTaTe JIjIN-
TEJIFHOTO M TIOCTOSTHHOTO MUTAHUS ¢ (a3bl TPYOKOBaHUS 10 (ha3bl MOJIOYHON
CIICJIOCTH, JIMYMHKU IUTAIOTCA Ha JIUCTBAX PA3HBIX APYCOB, HO OCHOBHBLIC
TIOBPEXK/ICHUSI HAHOCST (pJIarOBOMY, BTOPOMY U TPETHEMY CBEPXY JIUCTBSIM.
MakcuMabHOE TTHTaHuEe HACEKOMBIX MPUXOIUTCS Ha (pa3y KOJIOLIEHHS, YTO
OTPHIIATENBFHO CKa3bIBACTCS HA (DOPMUPOBAHUY 3€PHA U YPOIXKAS B IIETIOM.

Tpetps rpymmma BUI0B HaceKOMBIX (12 BHIOB) B HAIIMX YCIOBHUSX TIpE-
CTaBJICHA 3TAKOBBIMU MYXaMH1 BTOPOTO MTOKOJICHHS, OOJIBIIOHN 31aKOBOI TIIEH,
kionamu poaa Eurygaster, Aelia u Coreus, THYMHKAMH PXKAHOTO TPHIICA,
XJICOHBIM KYKOM - KpacyHOM (Anisoplia segetum Hrbst.), umaro xjaeOHOU
Kyxenunpl. [Tepron BpeloHOCHOCTH OTMEUEH ¢ KOHIA IIBETEHHUS JI0 IOJ-
HOU CIENOCTH 3e€pHA TPUTHUKAIE. DTH BH/IbI BPEIUTENCH BIUSIIOT TOJIBKO Ha
Maccy 3epPHOBKH.

Ce30HHas aKTUBHOCTh YHTOMO(ArOB TAKKE MMEET BBIPAKCHHBIC TEpHU-
OJIbl M 3aBHUCHT OT CIEAyIOMmHUX (HaKTOpoB: 3uMyromas (asza s3HToMOdara,
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nuTaroniasics gasza saTomodara (MMaro, IMIUHKA), CPOKH 3aceIICHHs ONOTOma
¢urodaraMmu — >kepTBAMM XHUIIHUYECTBA W IApa3sUTHU3Ma, aOMOTHYECKUE
(axTopsI (1morosia, arpoTeXHuKa U T.J1.). Haubonee pacpocTpaHeHHBIMU W3
TIOJIE3HBIX HACEKOMBIX B arpoI€HO3€ TPUTHKAJIEC OTMEUEHBI KOKIIMHEIUIU/IBI,
13 KOTOPBIX 56 % ocobeil mprxoanioch Ha 7-Todednyro KopoBky (Coccinella
septempunctata L.) Tpurnc xumHbli (Aeolothrips intermedius Bagn.), 3ma-
Tornaska oObikHOBeHHAs1 (Chrysoperla larnea St.), msrkorenka Oypas
(Cantharis fusca L.) u myxu cupounst (Syrphidae). XuIHblie sKyKeTHIIbI
(Carabidae) Ha moyie MPHCYTCTBYIOT B TCUCHHC BCCH BEreTaluu KyJbTYy-
pbl. B 3HAUMTENBHBIX KOJIMYECTBAX PACIPOCTPAHEHBI NAYKHU-KPYTOIPSIIbI
(Araneae). COOTHOIIEHNE XMIIHUK :KepTBa coctaBmio 1:38-40, mapaszutn-
poBanue TiIeH B (haze TpyoxoBanus — 2%, B haze nsererns — 12-14%.

OCHOBHOH TPYIIONW MHOTOSITHBIX ITOYBOOOUTAIOMINX BpEAUTENCH SBIS-
IOTCS IMYUHKH LIENKYHOB — TPOBOIOUYHUKOB. Ocenbto 2016 roma cpemusis
YHUCICHHOCTh JIMYMHOK 10 Moo coctaBmia 10-20 oc./M?, MOBPEKACHHOCTD
pactenuil — 8,9 %. I1o pa3auuHbIM peruoHaM BpeJOHOCHOCTb UX CHJIBHO OT-
JMUYaeTcs, Kak B cuty auddepeHuanuy B BUA0OBOM U BO3PACTHOM COCTaBe
TIOTIYJISIIINK BPEANUTENCH M MX YHCICHHOCTH Ha | M%, Tak M B 3aBHCHMOCTH
OT arpOTEXHUYECKUX YCIOBHHA BO3IEIBIBAHUS U (has3bl Pa3BUTUS KYIBTYpPHI,
TEMIIEpaTypbl M BIQKHOCTH ITOYBBI B 0OMTAEMOM CIIOE.

B HauanbHbIA IEpUO Pa3BUTHSI TOCEBBI TPUTHKAJIE 3aCEIISIOT 31aKOBbIC
MyxH. UHCICHHOCTh IIBEICKUX MYX TPEThEro (OCEHHEro) MOKOJIEHHS J10-
crurama 16 oc./100 B3MaxoB cadykoM, MOBPEKICHHOCTh cTeONeit — 6,2 %.
HebnaronpusTHast moroga B OCCHHUH TepHox (OTKIAgKa SIMIl BpEIUTE-
TS TIpeKparmaeTcs npu teMmneparype Hike 12-14 °C) He cmocoOcTBOBasa
YBEJIMYCHUIO YUCICHHOCTH M BPEJJOHOCHOCTH 3JIaKOBBIX MYX OCEHHETO I10-
KOJIGHHs B ITOceBaxX TpUTHKaie. JIET Myx Broporo (JIETHEro) MOKOJICHHUS
MIPOXOJMJI C KOHIIA MIOHS J0 CepeluHbl Mioist. UnciieHHoCTh MyX B (aze
nBeTeHns cocrasmia 32 oc./100 B3MaxoB CauKoM.

B moceax BrIkammBanocs 10 340 ocoOeii Ha SAMHUITY y4YeTa ITUKaIOK.

B BererammonHom ce3one 2017 roga mo JaHHBIM MapIIPyTHBIX 00CIeno-
BaHUU U B yCJIOBUAX ONBITHOIO 10 PYII «IHCTUTYT 3a1uThl pacTeHUI»
B [10CEBaX TPUTHUKAJIE O3MMOT0 M3 KOMIUIEKCA JIMCTOTPBI3YIIMX HACEKOMBIX
OTMEYEHO MaccoBOE pa3BHTHE HbsBHLl pora Oulema. Ha 31oit KynsType
BpenuTens uMen noatu 100 % pacmpocTpaHeHHe Mo peciryOike, CTeTeHb
TIOBPEXICHNS pacTeHHH Bpeaurenem obua 18,0-26,2 %.

B uenTpanbHO# 1 ceBepHOIl arpOKIMMaTHYECKON 30HE MAaCCOBBIN BBIXO/T
JKYKOB IIbSIBUILL U3 MECT 3UMOBKHM npoucxonun B I-II nexane mas ¢ ycraHoB-
JIGHUEM CpeIHEeCYTOUHOM TemmepaTypsl Bozayxa + 15 °C, uro coBmaaano
¢ (azoit TpyOKOBaHUS TPUTHKAIIC 03UMOT0. B F0XKHOI arpoKIMMaTHIeCKON
30HE JKYKH 3aCEIISUTH IMOCeBHI KynbTypHl B 111 nexame anpens. YncieHHOCTH
MMaro MbABHUIL B cTaauu 2-1o - 3-ro y3na (K 32-33) B moceBax Oplma Mak-
CUMaNbHON U cocTaBmwia 52 xyka/100 B3MaxoB cauykoM, IMTOBPEXKAECHHOCTH
ncTheB uMaro — 15 %. Iepuon siiiekia Ky y nepe3auMOBaBIINX KYKOB ObLI

264



PaCTAHYT U MIPOROIDKAJICS OAUH MecAll. OTpoXKIeHUE INIMHOK U3 U1l (heHO-
JIOTHYECKH COBIIAJIO C HAYAJIOM CTaJIMHU 3-TO y3I1a KyJIBTYpPbI M IPOUCXOIUIIO
MpHU BIKHOCTH Bo3ayxa 40-60% W yCTaHOBJIEHUU CPEIHECYTOUHON TeM-
neparypbl Bozayxa +17-19°C. MaccoBoe pa3BUTHE JIMUYHMHOK B MOCEBAX
TPHUTHKAIEC O3MMOTO OTMEYCHO B | pekane WroHs (TIOJHOE TOSBICHHE CO-
usetust, 1K 59) ¢ uncnennoctrio 0,7 oc./ctebens. [lepron BpemoHOCHOCTH
TIBSIBUIL B CpeiHeM Juiics 25 qHel. [ToBpesKIeHHOCTh JINCThEeB TUIUHKAMHA
Bpemutenst nocturana 18,0 %. [lepBbie KyKOJIKH Ha OMBITHOM I10Jie O0HAPY-
»eHbl Bo | nekaze utons B ase oOpazoBanust 3epHa. OTPOANBIINECS KYKU
HOBOTO ITOKOJICHUS ITOSIBMIIMCH B | iekasie aBrycra.

B TedeHune BereTanuu B eAMHUIHBIX IK3EMITUIIPaX BCTPEUATHCH JIOKHOTY-
CEHHIIBI INCTOBBIX MHIIIBIINKOB (0,02 oc./cTebenb) U IHIMHKH arpOMHU3EI
3nmakoBoii (0,06 oc./cTebens). 3aceieHue paCTCHUI arpOMHU30# IPOXOIUT B
OCHOBHOM B (pa3e KyLICHUs IO CEpEeIUHbI CTeONeBaHMsI, TOBPEKICHHOCTh
JIUCTHEB JIMYMHKAMHU He TIpeBbImact 5 %.

W3 cocymux HaceKOMBIX Ha ITOCEBAX TPUTHKAJE BCTPEUAIHCH TPU BUAA
TIeit — OOBIKHOBEeHHAs1 uepeMyxoBasi (Rhopalosiphum padi L.), Gonbimas
3nakoBasi (Macrosiphum avenae F.) m 0OBIKHOBEHHAs 3MaKkoBas (Schizaphis
graminum Rond.). Jlomnauposana Oomnbmas 31akoBas T — 94,5 % ot Bcex
00OHapyXEeHHBIX 0co0eil, mpu 4,4 % ocobeli OOBIKHOBCHHOM 3JIaKOBOM I U
1,1 % oObIKHOBEHHOH YepeMyxoBoii Tiu. [lepBbie caMKK - paccenuTebHI-
LBl BCTpEeYaIINCh B (ha3y BbIX0a B TPYOKy ¢ unciaeHHocThio 0,06 oc./cTedens.
B (azy creOneBaHms Ha JTUCTHIX MOXKHO OBLTO OOHAPYKHUTH SHUHIUYHBIC
SK3EMIUIAPH! TIeH 1 uX HeOonpme KoJoHuN. HambompIel uncieHHoCcTr
BpeauTelns gocTurai B hasy userenus tputukae (1,9 oc./credens). OCHOB-
Hasi Macca TJIed pacroiarajach Ha CpeIHUX JUCThIX — 76 % Tiei oT ob1ero
yucna. Pexxe 11 BeTpedanuch Ha (praroBOM U HIDKHHX JINCTBSIX M TIOYTH OT-
CYTCTBOBaJIM Ha Koisioce. B haze oOpa3zoBanus 3epHa (MOJIOUHAS CIIEIOCTB)
YUCICHHOCTD TIIeH cocraBuia 4,1 oc./cTedens, Kooc.

W3 3maKoBBIX TPHUIICOB BPEAVIIN [IBA BUIA — pykaHOU (Limothrips denticornis
Hal.) u mycrousernsiii (Haplothrips aculeatus F.). TlepBblii Buji 3HAYUTEHHO
OoJple pacrnpoctpaneH. Ha pomo nmuvHOK prkaHoro Tpurca B (aszy Ha-
nmBa 3epHa npuxonurcs 78,8 %, Ha mycrousetHoro — 21,2 %. INossnenue Ha
TPUTHKAJIC UMaro TPUIICOB MPOUCXOIUT B (ha3e creOneBaHus], MaKCUMalIbHast
YHCIICHHOCTh HAaOomaeTcs B (pase MOSBIICHHUS TIepBBIi ocTeil kooca (2,2 oc./
ctebenb u 10 450 oc./100 B3MaxoB caukoMm), 3aTeM HauWHaeT CHIKarhes. [1o-
SIBIICHHE JITYMHOK MPOUCXOIWIO B (hasy IBETEHHUsI KYJIBTYPbI, MAaKCUMAaJIbHAsI
YKCJICHHOCTb JOCTUTANIach B (ha3y oOpaszoBanus 3epHa (3,1 oc./cTebesb, KoIoc).

YuciieHHOCTh O0KBUX KOPOBOK B moceBe coctaBmia 0,04-0,6 oc./cTebers.
KonnuecTBo 311aTornazok, MArKOTEJIOK U EPETIOHYaTOKPBUIBIX Tapa3uTHYe-
CKHX HaceKoMBIX kosebanach ot 10 1o 30 oc./100 B3MaxoB CauKoOM.

OHUM U3 IPHEMOB, JAIOIIHNX MAaKCUMATBHBIA Y(PPEKT MTPH MUHIMATHHOM
OTPHIIATEIFHOM BIUSHHH HA OKPYXKAIOIIYIO CPEIy ABISACTCS MPEAIOCeBHAs
00paboTKka ceMsiH MPOTHB (HUTOGArOB, BPEIANIMX HA HAYATbHBIX CTAIHUIX
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pa3Butus pacTeHuid. llpenaparsl Ha OCHOBE OJHOIO JEHCTBYIOLIETO BEllE-
CTBa MMEIOT O0JIee Y3KHIi TUara30H aKTUBHOCTH, TIOTOMY Yallle IIPUMEHSIOT
KOMOMHHPOBaHHBIC CPEJICTBA.

B ycnosusix onbsitHOro nosust PYIT «HCTUTYT 3alUThI pacTeHUI IPOTHUB
¢uTOodaroB B moceBax TPUTHKAJIEC O3UMOTO IPOBEICHA OleHKa 3(PdekTus-
HOCTH TPOTpaBUTEICH WHCEKTHIHUIAHOTO W KOMOMHHPOBAHHOTO IEHCTBHS
MIPOTUB TTOYBOOOHUTAIOIINX BPEIUTENICH U MHCEKTHIMIOB C Pa3HBIMH Me-
XaHU3MaMH¥ JICHCTBUS U JICHCTBYIOIIMMHU BEIIECTBAMH JJIsI IPUMECHCHUS B
MIEPUO]] BETCTALMU C YYCTOM KOMIUICKCHBIX SKOHOMHUCCKUX MMOPOTOB BpE-
JIOHOCHOCTH, TIPEACTABICHHBIX B TAOJIHIIAX IO TEKCTY.

B kagectBe mpoTpaBuTeNneil ceMsH ObUTH MCIOIB30BaHBL: OIHOKOMITOHEHT-
HBII mpenapar nHcekTunuaHoro aeiicteus — Cumomnpun, TKC (0,5 w/T) (m.B.
nmuaksonpu, 600 /i), nByxkommoneHTHbIi — Tady cynep, CK (0,6 1/T) (i1.B.
nvupakionpu, 400 r/n + dunponun, 100 r/m) 1 KOMOMHHPOBaHHKIN Mperna-
par uHcekTuimaHo-pyurumunHoro nevicteus — Cenect Tom, KC (2 /1) (a1.B.
THaMeTOKcaM, 262,5 1/ + muderokoHasomn, 25 1/11 + ¢uynuokconw, 25 1/i).
[IpuMeHeHre MpOTpaBUTENEH CHIDKAIIO TIOBPEKICHHOCTh PACTCHUH TPUTHKAIS
npoBostogHuKamu Ha 91,0-95,5 %, 3makoBeiMu Myxamu —Ha 87,1-91,9 %; coxpa-
HeHo 3,1-6,2 1/ra 3epHa KynbTypbl. CeMeHa TPUTHKAJIE JOMOIHUTEIBHO ObLIN
00paboTaHbI POTPaBUTENIEM (PyHIUIMAHOTO neictBust Burapoc, BCK — 3 /.

JlaHHBIC MHCEKTUIUIBl OTIUYAIOTCS MO IICHE M OMOJIOTHYECKOH 3(-
¢extuBHOCTH. {711 KOHTPOIBHOTO TPUMEpPa IO PACUETy KOMIUIEKCHOTO
IIOpOTa BPEIOHOCHOCTHU TPH MPOBEICHUH 3AIUTHBIX MEPOMPHUITHH MPO-
THB TIOYBOOOUTAIOIINX BPEAUTEICH B3AT MOCEB TPUTHUKAJIE O3MMOTO MPH
ITAaHUPYEMOi ypoxaitHocTu 60 1/ra u 3aKymo4Hoi 1ieHe 3epHa 9,4 mo.
CIIIA/11, 3aTpatrhl Ha 3aUTY PACTCHHIA C YIETOM (PUTOCAHUTAPHOI CUTya-
LMW TIPUBEICHBI B TabmuIe 1.

B 3aBucumocTu ot nporpasureis cemsiH KOTIL THUMHOK IENIKYHOB KO-
nebnercs ot 19 10 27 oc./M? U IPUMEHEHHE JAHHBIX MPEMapaToB METOIOM
MIPOTPABIMBAHMS CEMSH YKOHOMHUYECKH IIeJIecoo0pa3Ho ot ¢putodara. [pu
MIPUMEHEHUH KOMOMHHPOBAaHHOTO MHCEKTUIMIHO-(YHTUIIUIHOTO TIpernapa-
ta Cenect Tom, KC (Ha 0ocHOBE TPEXKOMIIOHEHTHBIX HHTpenueHToB) KOIIL]
pe3ko BospacraeT (84-85 oc¢./M?), Tak Kak 3TO CBSI3aHO C YBEJIMUYCHHUEM 3a-
Tpar Ha 3amurty KyasTypsl (50,2 nosur. CIA/ra). Ecnu B3sTh 32 OCHOBY
TonbKo 30 % 3arpar (oIHO A.B. HHCEKTUIHIHOTO neiicTus), To KOIIL mpo-
BOJIOYHHUKOB COCTABIAET 26-27 0c./M?.

Jnst  ompeneneHnss KOMIUIEKCHOTO —TIOpora BpPEIOHOCHOCTH — Hace-
KOMBIX-(puTO)aroB B TEpPHOA BereTallMyd TEKYIIEro Toda IPOBEACHBI
crielagbHbIe MoJieBbie OMBITEI B PYII «HCTUTYT 3alIUThl paCTCHUI» B
IMOCEBaX KYJIBTYPHL. B CBS3M ¢ TeM, 4TO MACCOBOE Pa3BUTHE MOTYYHIIH ITbsI-
BHIIEI (TIOpOoroBast yrciaeHHOCTh — 0,8-1,2 oc./cTebenp) mpoBeeHa OIeHKa
(P PEKTUBHOCTH WHCEKTUIIUIOB C pPa3HBIM MEXaHHU3MOM JeHCTBHS (KOH-
TaKTHBIN, CHCTEMHBIN, KOHTAKTHO-CHCTEMHBIH ) U Pa3HBIMHU JCHCTBYIOIIMHA
BEIECTBAMU 10 CHIYKEHUIO YUCIIEHHOCTH TAHHOTO BPEIUTEISI.
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Tab6auna 1 — KomniiekcHble JK0OHOMUYeCKHe MOPOTH 11eJ1eC000pa3HOCTH
NpUMEHEHHUs MPOTPaBUTeJIeli ¢ PA3HBIMH /IeHCTBYIOLIMMHU BellleCTBAMH NPOTHB
MOYBOOOUTAIOIINX BpeuTeleil — THYHHOK IIeJIKYHOB (IPH YPO:KaHOCTH
TpuTHKAJIE 03uMoro — 60,0 1/ra)

3arpa- | Coxpanennwiit
ThI HA ypoxaii KM
I 3a- NpH 3aL0UTe OT
penapar, l;;)/gma pacxona, 1y, BpeuTeICil
J0JLT. 10 IOBpe- | 110 YHCJIEHHO-
CIIA/ | wra % JKIEHHOCTH | CTH JIMYHHOK,
ra pactenuii, % oc./m?
Cunonpuz, TKC — 0,3 /T 11,1 1,4 2,3 12-13 19-20
Taby Cynep, CK — 0,6 5/t 14,0 1,7 2,9 15-18 24-25
50,2 6,1 10,2 53-55 84-85
Cenect Tor, KC — 2 ji/t **
15,06 1,8 3,1 16-18 26-27
* OTHOCUTEJbHBI KoY} PuIHeHT Bp HOCTH 1O pexaeHHocTn pacrennii — 0,24 %, no 4uc-

JIEHHOCTH JHYHHOK — 0,4 %; ** pacdeT mo croumocT nporpasutens + 30 % 3aTpar Ha 06padoTky.

Kak BHIHO W3 pe3yrbTaToB OMBITOB, BCE NMPHMEHsSEMBIC Tpenaparsl B
MOCeBax TpUTHKaJe o3umoro copra [Ipomereii B (hasze komomenus (JIK 59)
MTOKA3aJIi BBICOKYIO OMONOTHYECKYIO 3(PEeKTHBHOCTh Ha 7-if u 14-if neHp
yueta. buonorndeckas 3(GEKTHBHOCTh OJIHOKOMIIOHCHTHOTO IIperiapara
KoHTakTHOTO neiicTBus (Maspuk Buta, BO, n.B. Tay-¢moBanunar, 240 r/m)
B II0CEBAaX KYJIBTYPhI IIPOTUB JTMYUHOK IbSIBHII HA 3-i ICHb yueTa COCTABUIIA
94,0 %, na 7-i1 nens — 83,0 %, Ha 14-if nenp yuera — 76,0 %, Ha 21-it neHb —
Ha 74,0 %. [IpumeHeHne MHCEKTUIMIOB crucTeMHoro neiictBus (I[Tupunexc,
K3, n.B. xmopmmpudoc, 480 r/m u Porop-C, KO, n.B. mumeroar, 400 r/m)
CHU3UJIO YUCIIEHHOCTh JIMUYMHOK IbABHII HA 3-i feHb yuera Ha 88,5-93,0 %;
Ha 7-# — Ha §83,0-93,3 %, Ha 14-ii nens yuera — Ha 78,0-89,0 %, Ha 21-¢ cyT-
k1 — Ha 76,0-84,0 %. Hanbonee 3¢ dekTHBHBIMU OBUTH JIBYXKOMITOHEHTHBIC
WHCEKTHIUIB KOHTAaKTHO-CHCTEMHOTO U CHCTEMHO-KOHTAKTHOTO IEHCTBUS
(Bdopust, KC, 1.B. mamoOa - nuranotpus, 106 /1 + Tuamerokcam, 141 r/m u
Bopetit, CK, a.8. umumakionpun, 150 r/x + nambaa - muranotrpus, 50 /1) 10
CPaBHCHHIO C MHCEKTUIMIAMH KOHTAKTHOTO M CUCTEMHOTO JieiicTBUs — 94,0-
98,5 % — 80,0-84,0 %, COOTBETCTBEHHO THIM y4eTa.

IIpn onHOKparHOW 00paboTKe 1MOceBa MHCEKTHIUAAMH IPOTHUB IMbSBHIL
YHCIICHHOCTH JIOKHOT'YCEHHII INCTOBBIX MIUTHIIBIINKOB TaK)Ke CHU3MIIACh Ha
100 %, 6obI0#i 3makoBoi T — Ha 90,0-95,0 %, IMIHMHOK arpOMU3BI 3JTaKO0-
Boii — Ha 80,0-90,0 %, p>xanoro Tpunca — Ha 84,0-88,0 %.

Bricokast Onosnormyeckasi 3pPeKTHBHOCTh HHCCKTUIUIOB C PA3THYHBIMU
MEXaHM3MaMHM JEHCTBUS U IPOAOJIKUTENBHBIN 3allUTHBIA IEPUOL IIperapa-
TOB MPOTHB KOMILJICKCA BPEIUTEIICH MMO3BOJIMIN COXPAHUTh YpOXKail 3epHa
TpHuTHKaie o3uMoro copta [Ipomereit mo 1,6 w/ra (Tabmuma 2).
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Tabauna 2 — Xo3siiictBeHHas1 3(peKTUBHOCTH HHCEKTUIIN/IOB B II0OCEBaX
TPUTHKAJIE 03MMOT0 NMPOTHB KOMILIEKCa BpeAnTe el (110/1eB0oii ONBIT, ONBITHOE
noje PYII « MHCTHTYT 3alIMTHI pacTenuii», copt [lpomereii, 2017 r.)

Hopwa pacxona Ypoxaii- CoxpaHeHHBIH ypoxaii
Bapuant onbiTa npenapara, a/ra HOCTb 3€pHa, 3epHa

u/ra n/ra %
Kontposns 6e3 06pabotku - 86,3 - -
Maspuk Bura, BD 0,2 86,8 0,5 0,6
Iupunexe, KO 1,0 87,9 1,6 1,8
Porop-C, KD 1,0 87,6 1,3 1,5
Dodopus, KC 0,2 87,7 1,4 1,6
bopeii, CK 0,2 87,6 1,3 1,5

HCP 1,0

CornacHo mpejiaraeMoil Mojielid  00OCHOBBIBAETCS HKOHOMHUYECKAs!
LEeJIeCO00Pa3HOCTh 3alUThI TPUTHKAJIE B (Da3e KOJIOLICHUS OT IbsIBUIL U 371a-
KOBBIX T1€ii. M3 TaONMuLbl 3 BUHO, YTO YPOBEHB BPEIOHOCHOCTH BPEAUTEINCH
JIOCTOBEPHbI, TPOTHO3MpYyeMast MPUOABKa ypOKasi OT BPEAUTEIS C YUETOM
cymmaphoro sddekra cocrasisiet 2,0-3,5 n/ra. KOIIL nesBui u 6051b110#H
3JIaKOBOM TJIM PACCUUTAH JUIsi MHCEKTUIIM/IOB KOHTAKTHOTO JeicTBusl MaB-
puk Buta, BO ¢ HopMamu pacxoma 0,15 u 0,2 11/ra, KOHTaKTHO-CHCTEMHOTO
— Ddopust, KC (0,15-0,2 n/ra), cucremuo-koutakTaoro bopeii, CK (0,2 1/
ra) u cucremHoro aeiicreust — [Tupunekc, KO (1,0 n/ra). O6padorka uH-
CEKTHIUJIAMHU C Pa3HBIMH HOPMaMU PAacXo/ia U ACHCTBYIONIMMHE BEIeCTBAMU
HKOHOMHYECKH I[eJiecoo0pasHa Mpu CIEAYIONMX Pa3padoTaHHbIX MOPOIo-
BBIX BEJIMYMHAX, [IPEJICTABICHHbBIX B TA0IHUIE 3.

Tadauua 3 — KomnuiekcHble 5KOHOMIYeCKHe MOPOTH Le1eco000pa3HOCTH
NPUMeHEeHHs] HHCEKTHIIM/IO0B ¢ PA3HbIMHM /IefiCTBYIOLIMMH BellecTBaMH B (hazy
KOJIOIICHUS TPUTHUKAJIE 03UMOI'0 MPOTUB NbABUII U 3JIAKOBBIX TIel (l'lpl(l
ypoxaiinoctu 60 w/ra)

Coxpa-
3arparbl HeHHbIH K21 *
Ne | Ilpenapat, HopMa pac- | Ha 3alIUTY, ypoxkaii
n/n xoxa, J/ra JI0JLII. 0obIIas
ClUA/ra | wra | % 0";’;33&2:; 3J1aK0Bast TJIsl,
i oc./cTedeb
1 | MaBpuk Bura, BD — 0,15 17,3 2,0 33 0,5-0,6 -
2 | Maspuk Bura, BD - 0,2 20,1 2,3 3,8 0,6-0,7 —
3 | D¢opus, KC-0,15 18,2 2,1 3,5 0,6-0,7 -
4 | Ddopus, KC—-0,2 21,3 2,4 4,0 0,7-0,8 -
5 | Hupuneke, KD — 1,0 30,6 3,5 5,8 1,0-1,1 -
6 | Bopeii, CK — 0,2 22,2 2,5 42 0,7-0,8 -
7 | MaBpuk Bura, BD - 0,15 17,3 2,0 33 0,3-0,4 1,6-1,7
8 | MaBpuk Bura, BD - 0,2 20,1 2,3 3,8 0,4-0,5 1,8-1,9
9 | Mupuneke, KD — 1,0 30,6 3,5 5,8 0,6-0,7 2,8-2,9

* OTHOCHTEIbHBIH K03 puumeHT BperonocHocTH nbsiul — 1,2 %, Taeii — 0,25 %.
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Kak BunmHO u3 Tabmuier, KOIIL mpu 06paboTke moceBa MpOTHB OTHOTO Bpe-
JTEIIs — MbSBUIL BhILLIE 10 cpaBHeHuto ero ¢ KOIIL ¢ yueTtom BpegoHOCHOCTH
37IAKOBBIX TIICH M COOTBETCTBEHHO M3MEHSETCS OT 3aTPaT Ha 3alIUTY KYyJIBTYpBL
C y4eToM CHW)XCHUS BPESIOHOCHOCTH TJIM TIPH MPUMCHEHHH TIPEIapaToB Io-
pOTOBas BEJIMYMHA TBSABHI] TAKKe YMEHbIAeTcs. [IpruMeHenne KOMIUIEKCHBIX
TTOPOTOB BPEAOHOCHOCTH TTO3BOJIUT 000CHOBAHHO KOppeKTHpoBaTh D11 Kaxkmo-
O BHIa BpeauTets 0e3 CHIKeHUs (P (HEKTHBHOCTH 3aIIUTHOTO MEPOTIPHUSITHSI.

JUIs 3alMTBl TPUTHKAJIC O3MMOTO B TIEPHOJ KOJIOIICHHS PAaCcCUUTAIN
KOIIB GompInoit 35akoBOM TaW JUIsl MHCEKTUINIOB MaBpuk Bura, BD n
Ddopus, KC ¢ Hopmamu pacxona 0,15-0,2 n/ra coorBeTcTBeHHO, [THpuHekc,
K3 (1,0 s/ra) u Bopeii, CK (0,2 i/ra). Croumocts 00pabOTKH ISl TaHHBIX
npemnaparoB cocraBmwia — 17,3-20,1 momwr. ClIA/ra; 18,2-21,3; 30,6 u 22,2
noiut. CIIIA/ra, COOTBETCTBEHHO IMperaparaMm ¥ HOpMaM pacxosia. YpOBEHb
BPCIIOHOCHOCTH OOJIBIIION 3JTAKOBOW TN TaKXKE BBICOKHH, ITPOTHO3HPYEMast
mpubaBKa ypoxKas 3epHa 3a CYeT CHIDKCHHUS €€ YHCIEHHOCTH cocTaBuna 2,0-
3,5 i/ra, Ipy KOTOPO# 3aTpaThl Ha 3aIIUTy OKyIsiTes B 1,2 pasa (Tabnuua 4).
Taomauua 4 — KomniiekcHbIe 9KOHOMIYeCKHe MOPOTH 1eJ1eco00pa3HOCTH
NPUMEHEHUA HHCEKTUIM/I0B C Pa3HBIMHU ACUCTBYIOILIUMHU BelleCTBAMHU

NpoOTHB $0JIbILOI 3/1aK0BOI TIH B a3y KOJIOIIEHUsI TPUTHKAJIE 03MMOTr0 (IIpU
ypoxaiinoctu 60 n/ra)

3 CoxpaHeHHbIIi K21 *
aTpaThl HA o ”
Ne Ipenapar, HopMa pacxo- ypoxaii 00JILLIO 3/1aK0-
o n/m 3aLUTY, A0/, o
na, ja/ra CILA/ra / o, BOH TJIH,
wra ° oc./cTefesn

1 Magpuk Bura, BD — 0,15 17,3 2,0 33 2,6-2,8

2 Maspuk Bura, BD — 0,2 20,1 2,3 3,8 3,0-3,1

3 Ddopust, KC - 0,15 18,2 2,1 3,5 2,8-2,9

4 Ddopust, KC - 0,2 21,3 2,4 4,0 3,2-34

5 ITupunexc, KO - 1,0 30,6 3,5 5,8 4,7-4,8

6 Bopeit, CK - 0,2 22,2 2,5 4,2 3,4-3,5

B (ase koiomeHMs O3UMBIX 3E€PHOBBIX KYJIBTYp HWHCEKTUIUHBIC
00pabOTKHM ITOCEBOB NPOTHB MbSIBUI[ M TJIEH MOTYT COBIIaAaTh CO CpO-
KaMH OIIPBICKUBAHUS KYJIBTYp MPOTHB OOJIE3HEH JIMCTOBOTO armmapara 1
Kojoca. J{msi SKOHOMHYIEeCKOTO 000CHOBAHHS 1EJIeCO00Pa3HOCTH 00padoTKN
MUHCEKTULHM/IHO - QyHIHIMIHOM cMecH paccuntain D111 nbsiBul 1 60sbIIoi
3]1aKOBOM TJIM AJISl MPEenaparoB KOHTAaKTHOro naeiicreus Maspuk Bura, BD
¢ HopMmoii pacxoxa 0,15-0,2 n/ra u cucremuoro — [upunekc, KO (1,0 n/ra)
¢ ¢ynarumunom Ocupuc, K3 (1,5 n/ra). Paccuurannsie DI Bpeaureneit
TIpe/ICTaBlIeHbl B Tabiunax 5, 6. B 3aBucumMocTr OT cronMocTH 00paboTKn
M3MEHSIIOTCSl TIOpOTOBBIe BemuumHBI (urodaros. Ilpm obpaboTke mocesa
TOJILKO MHCEKTHIHJIOM IIOPOTOBasi YUCJICHHOCTD MbSIBUIL M TIIU BBIIIIE BO BCEX
BapuaHTax ornblTa (Tabnuia 3, 4), 4eM paccauTaHHbIC TOPOTH PH BHECEHUN
0aKOBBIX HHCEKTHINAHO-(QYHTHIIUAHBIX cMecei (Tabmmma 5, 6).
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Tabauna S — KomimiekcHble 3KOHOMUYeCKHE MOPOTH 11eJ1eco00pPa3HOCTH
NpUMeHEeHHs] HHCeKTHIMAO0B MPOTHB NbSABHII B CMeCH ¢ (pyHrHImIaMu Ha
TPUTHKAJIe 03UMOM (NIpHU ypo:kaiinocTu 60 1/ra)

3arparer | COXPa- | KDL
Ne IIpenapar, Hopma pacxoaa, Jji/ra na samp- | FOORBUL | mbapmL,
n/n penapar, Hopma p > Ty, qosn. | YPOKAH | g¢ /cre-
CIOA/ra [wra| % 0eJib
1 | MaBpuxk Bura, BD — 0,15 + Ocupuc, KO - 1,5 52,3 6,4 | 10,7 3,1
2 | Maspuk Bura, BD — 0,15 npu 50 % 3arpar na 3P 12,8 - - 0,4
3 | Maspuk Bura, BD — 0,2 + Ocupuc, KD — 1,5 55,1 6,7 | 11,2 35
4 | MaBpuk Bura, BD — 0,2 npu 50 % 3arpar na 3P 15,6 - - 0,5
5 | Hupunekc, K3 — 1,0 + Ocupuc, KD — 1,5 65,6 7.4 12,3 3,5
6 | Mupunexc, KO — 1,0 nmpu 50 % 3arpar na 3P 26,1 - - 0,8
* OTHOCHTEIbHBIH K03 duumuenT BperonocnocTn nbssun — 1,2 %.
Tadmuua 6 — KomnuiekcHble YKOHOMIYeCKHE MOPOTH LeJ1eco00pa3HOCTH
NpUMeHEeHHs] HHCeKTHIH/IO0B NMPOTHB 00./IbII0I 3/1aK0BOJ T/IM B CMeCH ¢
(ynrunuaamMu Ha TpUTHKAJE 03UMOM (NIpH yposxkaiinocTn 60 1/ra)
CoxpaHeHHBbIH
i KOIII*
Ne IIpenapar, Hopma pacxoaa, |3aTpaTbl Ha 3aLU- ypoxan I 0C./
5 OC.
n/n Ja/ra Ty, nosut. CIIA/ra wra % creGen
Maspuk Buta, BD — 0,15 +
1 Ocupiic, K3 1.5 52,3 6,4 10,7 8,0
Maspuk Bura, BD — 0,15 npu
2 50 % 3arpar Ha 3P 128 ) ) 20
Maspux Bura — 0,2 + Ocupuc,
3 K9-15 55,1 6,7 11,2 8,5
Maspuk Bura, BD — 0,2 npu
4 50 % 3arpar Ha 3P 15,6 24
Iupunexc, K3 — 1,0 + Ocupuc,
> kD15 65,6 74 | 123 10,1
_ 0,
6 Tupunexc, K3 — 1,0 npu 50 % 26.1 ) ) 40
3arpar Ha 3P

* OTHOCHTeIBHBIH K03 duuuenT Bpegonocnoctn Tiei — 0,25 %.

C yueToM Bcex 3arpar Ha 3alIUTY PacTeHUH mpu 00paboTKe GyHTHIUI-
HO-MHCEKTHLUJHBIMA CMECSIMH TOPOroBas YHUCICHHOCTb MbSBHUIl U TIU
OUYEHb BBICOKAs!, KOTOpasl B MPUPOJE NPAKTHUECKU HE BCTPEUAETCSL.

B ocennnii nepuop B nocesax 2016 . mox ypoxkait 2017 r. Ha HauaNbHBIX
(azax pa3BUTHS TPUTHKAJIE O3MMOTO (BCXOABI - KYIICHHWE) IPH 3aTSHKHOM
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TETION TOTOZE B CEHTSIOpE Mecsie OTMEUEHO 3acCeNICHNEe KyJIbTYPHI IUKaI-
KaMH 1 3JTaKOBBIMH MYXaMH OCCHHETO ITOKOJIeHHA. Pa3BUTHE MyX IPOXOAMIIO
HAa MaJIAJTATIE O3UMBIX 3€PHOBBIX KYJIBTYP, TI€ YACICHHOCTh UX B HaJaJe mep-
BO# nekansl ceHTsI0pst qocturana 160 oc./100 B3maxoB caukom. B Tperbeit
nieKajae ceHTIopst (Tiepruos MaccoBBIX BexonoB (ctamus 1-2 mucta JIK 11-12))
YHCJIEHHOCTD IIBEJICKMX MyX PE3KO CHH3MJIACh M cocTaBiisuia 10 16 oc./100
B3MaxoB cadkoMm (DI1B 25-30 oc./100 B3MaxoB cadykoM), TOBPEKIEHHOCTD
cTebnel TMInHKaMu MyX gocturaia 6,2 %. B cBs3u ¢ TeM, 94TO YHCIEHHOCTh
IIBEACKUX MyX Obuta Hke DI1B B moceBax TpUTHKaNE 03UMOTO, TOITOMY
B OIIBITAX IO M3yYEHHIO BPEAOHOCHOCTH ITHX BPEIUTENCH METOIOM XUMH-
YECKOTO KOHTPOJIS BEIMYNHA COXPAHEHHOTO ypoXKast ObUIa HEIOCTOBEPHOH.
IIpu coBmameHWn CpPOKOB OOpPaOOTKHM IMOCEBAa TEXHOJOTHS 3aIIUThI
BCXOJIOB O3MMBIX KYJBTYp MPEIyCMaTPHBAET COBMECTHOE NMPHMEHEHHE HH-
CEeKTUIUIOB B cMech ¢ repOumnumamu. CoracHO TpenaraeMor Moaenn
MPOBEJIEH pacueT YKOHOMHUYECKOU I11eJIecO00pPa3HOCTH 3allUThl TPUTHKAIIS
B (ha3e Hayayo KyIIEHHUS OT IIBEACKHUX MyX OCEHHETO TOKOJCHHUS B CME-
cu ¢ repourmaom Amucrep rpana, M/ (tabmuma 7). Ilo mporrHosupyemoit
BPEIOHOCHOCTH IIBEACKHX MYX 3aIlUTa KYJIBTYPhI C Y4€TOM HMPUMEHECHHUS
repouninma mpu 50 % 3atpar Ha 3P sKOHOMHIUYECKH Ierecoodpa3Ha Ipu Mmo-
poroBoii unciieHHoctu 7-8 Myx/100 B3MaxoB caukoMm.
Tab6auna 7 — KomiiekcHblii 9KOHOMHYECKUI MOPOT LeJ1ec000pa3ZHOCTH

NpUMEHEHHS] HHCEKTHIHAA MPOTUB MIBEJICKHX MYX B CMeCH ¢ TepOMINI0M Ha
03UMOM TPHUTHKAJE B (a3e HAYAJIO0 KyleHus (MpH ypoxaiinocTu 60 w/ra)

3arparsi CoxpaHeHHbIi
i %
Ne | Ipenapat, HopMa pacxo- | Ha 3aIMTY, ypoxan . ;‘F?Holg 100
n/n na, a/ra J0JLI. . , OC.
CIIA/ra u/ra % B3MAaX0B CAYKOM
bopeit, CK - 0,2 + Annu-
! crep rpanz, MJ]— 0,8 66,2 8,1 13,5 65-67
% — 0,
5 bopeii, CK - 0,2 ipu 50 % 177 i ] -
3arpat Ha 3P

* OTHOCHTEIbHbIH K03 PuumenT BperonocHocTn myx — 0,1 %.

Takum o6pa30M, C YUE€TOM BPCAOHOCHOCTH MNPOBOJIOYHUKOB, MIBEIACKHUX
MYX, 3JJAKOBBIX TIEH 1 NbABULBI HA OCHOBAHWUH PACCUYUTAHHBIX SKOHOMUYCCKUX
TIOpOroB M KOMIUIEKCHBIX 3KOHOMHYCCKHUX IMOPOroB o0ocHOBaHa IeIeCcoo-
6pa3HOCTL TMMPUMCHCHUA HpeZ[HOCCBHOﬁ 06pa6OTKI/I CCMSIH 3€PHOBBIX KYJIBTYP
npenaparaMu I/IHCGKTI/IHI/I)IHO-(l)yHFI/IHI/IL[HOF (] Z[eﬁCTBPIH, MPUMCHCHUA B (1)336
KyHmIeHuAd Fep6I/IHI/IZ[HO—I/IHCeKTI/IIII/IZ[HLIX, B (1)336 pr6KOBaHI/IH - KOJIOIICHUA
(l)yHFI/IHI/IL[HO—I/IHCeKTI/IHI/IZ[HI)IX 0aKOBEIX CMECEH U HOBBIX KOM6I/IHI/Ip0BaHHLIX
HWHCCKTULHJIOB PA3HOT0 HAIIPABJICHHOTO ﬂeﬁCTBHﬂ.
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BsiBonsl. B mepBrrii nepuox ot HaOyxaHus 3epHa B MOYBE IO CTaTUH
4-5-TH NHUCTBEB PACTEHHSIM TOTCHIMAIBHO HamOOJee OMacHBI MHOTOSI-
HBIC TIOYBOOOUTAIOIINE U BHYTPUCTECOIEBEIe (pUTO(Ar, BO BTOPOU ITEPHOT
(BCXOIBI - KYIIECHHE) — KOMIUICKC HACCKOMBIX: 3J1aKOBBIC MYXHU, XJICOHBIC
0JI0XM, arpoMHU3a 3J1aKOBasi, IIUKAJO0BbIC, MOBPEKAAIONINE JIUCThS, CTEOIH
1 (HOPMHUPYIOIIHE TeHEPaTUBHBIC OpPIraHbl, B TPeTUH (TpyOKOBaHHE - KO-
JIOIIEHWE) HAHOCWIIM BPEJ MbSBHIIBI, 3JIAKOBBIE TIIM U TPHIICHI, JTUCTOBBIC
MMAIATIBITAKH.

BriepBrie ycTaHOBIIEH apeall OMACHBIX BPEAHTENEH 3EPHOBBIX KYIBTYP
WHBA3UITHOTO BUJIa — XJICOHOM JKYKEIUIIBI U O3UMOU MO PHI3AOIICH COBKU.
W3yueHbl 0COOEHHOCTH MX OHMOJIOTHH M KOJOTHH, ONpE/ciicHa TUHAMUKA
YUCJICHHOCTH W BPEJOHOCHOCTH W pa3paboTaHbl HOBBIE METOJbI MOHHUTO-
pUHTa C TIOMOIIbIO (PEPOMOHHBIX JIOBYIICK, YCTAHOBICHBI ONTHMAJbHBIC
CPOKH HAOIFOICHIH.

B moneBBIX W TpPOW3BOACTBEHHBIX YCIIOBHSX OIICHEHAa OMOJIOTHYECKast
U Xo3siicTBeHHast 3(h(HEKTUBHOCTh TPENapaToB HHCEKTUIIMTHOTO M HHCCK-
TUIUIHO-(QDYHTHIUIHOTO JCUCTBUS YIS TPEAOCCBHON 00pabOTKH CeMsIH
MIPOTUB TIOYBOOOHUTAIOIIMX BpeauTeneil: mpoBosouyHuKoB (91,0-95,5%),
xnebHoit xyxenuus! (80,6-91,2 %), o3umoii coBku (84,1-87,3 %), mpu 3TOM
COXpaHeHo oT 2,5-6,2 1/ra 3epHa.

[Ipy mpuMeHEeHWH ONHO- W JBYXKOMIIOHCHTHBIX WHCEKTHIIUIOB IS
CHIDKCHHSI YHCIICHHOCTH W BPEIOHOCHOCTH KOMIUIEKCA JIOMHHAHTHBIX
BUJOB (huToharoB B TEPUOA BETETAIMH TPUTHKAJIC O3MMOTO MOJIYYCHA
ouonoruueckas 3¢dexruBHocts 80,0-98,5%, ¢ coxpanenuem a0 1,6 1y/ra.
Db PeKTUBHOCTD ITUX MPENAPATOB IIPU IPUMEHEHHHU B CMECH C (DyHTHIIN 1A~
MH ¥ TepOUIINIaMU HEe CHIDKACTCH.

YCTaHOBIICHO, YTO B IMOCEBaX 3CPHOBBIX KYIBTYp MEPHOIBI 3AIATHOTO
NEHCTBUS Y JBYXKOMIIOHCHTHBIX HHCEKTHIIHJIOB CHCTEMHO-KOHTaKTHOTO
JICHCTBUS yBEIHYUBAIOTCS Ha 4-0 JHEH, KaK M OWOIOTMYECKas U XO3sii-
CTBEHHbIE I3PPEKTUBHOCTD MPOTUB KOMILIEKCA BPEAUTEICH.

Paccumtaner KOIIL[ omHO- W JOBYXKOMITIOHEHTHBIX HHCEKTHIIHIOB
pa3HOTO HAMIPABICHHOTO NEHCTBHUS, HHCEKTHUIIHIHO-TEPONIIHIHBIX U HHCEK-
TUIUIHO-(OYHTHIUIHBIX CMECEH TIPOTUB KOMITICKCa OCHOBHBIX BPEIUTEICH
TPUTHKAJIC 03UMOTO.

Pesysbrarhl Hece0BaHuiA TOKa3aIu HEOOXOIMMOCTh pacyeTa KOMILICKC-
HOW BPEAOHOCHOCTH JJOMUHAHTHBIX (pUTO(ArOB M YTOYHEHUS UX TIOPOTOBOI
YUCJICHHOCTH, YTO TMO3BOJHUT SKOHOMHUYECKH 00OCHOBAHHO MPUMEHSTh HH-
CEKTHUIIU/IBI OJTHO- M IBYXKOMITOHEHTHBIE pa3HOTO HAIIPABICHHOTO JICHCTBHSA,
WHCEKTHIUIHO-TePOUIINAHbIE W WHCEKTUIMIHO-QYHTHIUAHEIC OaKoBBIC
CMECH, UTO MO3BOJHUT YBEIUIUTH () (DEKTUBHOCTH 3AIMUTHBIX MEPOTIPHUSITUN
0e3 JIOTIOTHUTEBHBIX JHEPro3aTpar.
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WINTER TRITICALE PROTECTION AGAINST
DOMINANT INSECT SPECIES CONSIDERING
COMPLEX ECONOMIC THRESHOLDS OF
HARMFULNESS

Annotation. As a result of monitoring, the species composition of the formed
entomocomplexes of winter triticale agrocoenoses is specified, the dominant species
and the periods of their greatest damage have been determined in the plant ontogeny.

In field and production conditions, the biological and economic efficacy of insec-
ticidal and insecticidal-fungicidal preparations for pre-sowing seed treatment against
soil-borne pests is evaluated: wireworms (91,0-95,5%), corn ground beetle (80.6-
91,2% ), turnip moth (84,1-87,3 %), for this, 2,5-6,2 cwt / ha of grain is kept. With
the use of one- and two-component insecticides, in order to reduce the number and
severity of dominant phytophagous species complex during winter triticale growing
season, the biological efficiency of 800-98,5 % is reached, with keeping 1,6 cwt/ha,
respectively. The effectiveness of these preparations when used in a mixture with
fungicides and herbicides is not reduced.

The complex thresholds for the expediency of seed disinfectants of insecticidal and
insecticidal-fungicidal action use (CEET) with different active ingredients against
wireworms and Frit flies, as well as CEET of single and two-component insecticides
of different directional action, insecticidal-herbicidal and insecticidal-fungicidal
mixtures against winter triticale main pests complex are calculated.

Key words: winter triticale, pests, complex economic thresholds of harmfulness,
severity, efficiency of preparations.
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JLU. Tpenawko, H.A. Ko3uu, JI.II. Bacuneeckasn
PVII « Uncmumym 3awumsl pacmenuity, ae. Ilpuryku, Munckuii p-u

9KOHOMUMNYECKOE OBOCHOBAHUE
IHNPUMEHEHUMS TPEITAPATOB PASHOT'O
HATIPABJIEHHOTI'O JTEVMCTBUS 115 3AIIIUTHI
SYMEHSA IPOBOI'O OT BPEJUTEJIEN

Peyensenm: kano. c.-x. nayx byopesuu A.11.

Annorauusi. IIpe/cTaBieHbl pacCUMTAaHHBIC [UIS JOMHMHAHTHBIX BpEAUTENICH
9KOHOMHYECKHE TOPOTU 1IeecO00pa3sHOCTH MPUMEHEHHUs NMPOTPABUTENICH HHCEKTH-
LMHOTO U HWHCEKTULUIHO-(DYHTHIMAHOTO ACHCTBHUS W MHCEKTHLHUJIOB C Pa3HbIMU
JICHCTBYIOIIMMH BEIIECCTBAMH Ha sYMeHe sipoBoM. IIpu obpabortke B dase Bcxomos
MIPOTHB MIBEICKMX MYX IMOPOTOBas YUCICHHOCTh MX coctapiser 19,0-20,0 oc./100
B3MaxoB. C y4eTOM KOMIUICKCHOIl BPEIOHOCHOCTH IIBEACKUX MyX H XJICOHBIX OJIOX,
OINL 3makoBbIx Myx cHmkaercs 10 12,0-14,0 oc./100 B3maxoB. B da3ze credneBanus —
KOJIOLICHUS STUMCHS MHCEKTULIU/IbI BHOCSTCS IIPH OPOTOBOI YMCICHHOCTH IIbSBULIBI
1,2-1,3 oc./cTebenb. C yueToM KOMIUICKCHOH BPEIOHOCHOCTH TBSIBUIBI H 3TaKOBBIX
TIICH TaHHBIN ToKa3aTenb cHmkaetces 10 0,9-1,1 oc./cTrebens. OOCyKAatoTCss SJKOHOMH-
YECKUE MOPOrH JOMUHAHTHBIX BPEIUTEIICH STYMEHSI, PACCUMTAHHbIC IIPU TIPOBEACHUN
COBMECTHBIX 00pabOTOK IIPOTHB COPHOIT PACTUTEILHOCTH U OOJIC3HEH.

KiitoueBble ¢/10Ba: SKOHOMHYECKHUH MOPOT BPEIOHOCHOCTH, KOMILIEKCHBIH 3KO-
HOMHYECKHH IOPOI, JOMHHAHTHBIC BPEIMTENH, SYMEHb SPOBOIi, NMPOTPABUTEIH,
MHCEKTHLMBI, QYHIUIN/IBI, TePOUIIHIBL.

BBenenue. 3amuTa pacTeHU OT BpeauTesel, 00Je3He U COPHBIX pac-
TEHUI UTpaeT OTPOMHYIO POJIb B PEIICHUH MPOOIEM IPOJOBOIBCTBCHHOM
6e3onacuoctu crpat [9]. [To nanaeiM ®AO OOH notepu ypoxas ceibcko-
XO35MCTBEHHON MPOMYKIHUH OT BpeauTeneil cocrasisitoT 13,8 %, MupoBoit
€KETOIHBIN HYKOHOMHUYECKUH yIepO OT BPEIHBIX OPTraHU3MOB OLIEHHBAETCS
B 300 mutpa nosut. CLIA [7].

HecMmotpst Ha TO, 4TO yXe CyIIECTBYIOT pa3pabOTaHHBIE TEXHOJIOTHH
3alIUTHl CETHCKOXO3IHCTBEHHBIX KYIBTYp, KOTOPBIC MO3BOJISIFOT CTaOWIH-
3UpoBaTh (PUTOCAHUTAPHYIO 0OCTAHOBKY, cokparuth Ha 20-30% ypoBeHb
MOTEPb YpOXKasi MPOAYKIIMH, BO3MOXXHOCTH TOBBIIICHHUS 3(dekTuBHOCTH
1 PKOJIOTHYECKON 0e30MacHOCTH 3allUTHl PACTEHUI Jalleko He UCUepIaHbl
[2]. 3MeHeHue MOroJHbIX YCIOBUH, TEXHOJIOTMHA BO3JEIbIBAHUS CEJlb-
CKOXO3SIICTBEHHBIX KyJBTYp, HapylIeHHE CEBOOOOPOTOB, HHTPOMYKIUSI
pacTeHuil MpHUBEIH K U3MEHCHHIO CTPYKTYPhl JTOMHUHHPOBAHUS, BPEIOHOC-
HOCTH a0OPHUTE€HHBIX U MOSIBICHUIO HOBBIX MHBAa3UBHBIX BUIOB BpEIUTENCH
B arporeHo3ax [8]. [ys Gonpliei 4acT JOMHHAHTHBIX BUAOB, KaK MOKa3a-
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JIA COBPEMEHHBIC MCCICOBAHMS, XapaKTEPHO COCTOSHHUE «IKOIOTUIECKOTO
B3pBIBa», COMPOBOKIAMOMICECS CYIICCTBCHHBIMA U3MCHCHUSMU B ITHKIINY-
HOCTH MHOTOJICTHEH AWHAMHKH YHCICHHOCTH, PACIINPEHHUEM BHIOBBIX
apeaJioB U 30H BpefoHocHOCTH [5]. TloBbllIeHHOE BO3/EICTBIE aHTPOIO-
TeHHBIX (DAKTOPOB Ha arpOIIEHO3BI 3€PHOBBIX KYJIBTYP OKa3bIBACT BIHSHHC
Ha HBOJFOIIMOHHEIC IIPOIIECCHI B TIOMYIIANUSAX MHOTUX BHJIOB YWICHHUCTOHOTHX
[3]. BelsiBiieHHE 3THX MTPOLECCOB B (DOPMHUPOBAHUH SHTOMOIICHO3a SIBJISICTCS
OCHOBOH IIpH pa3pabOTKe TEXHOJIOTHH 3aIUTHI, YTO TPEOYET MPOBEIACHUS T10-
CTOSTHHOTO MOHHUTOPHHTA C aHAJIN30M 3aKOHOMEPHOCTEH X (hOPMHUPOBAHUS
B TeUEHHUE Bcero nepuoja Bereraunu [ 1]. KoMruiekcHbIH MOIXO0/ K PEeILIEHUI0
JAHHOM TPOOIEeMBI SBIISETCS MPEATIOCHUIKOHN IS mogdopa MPUEeMOB 3allH-
TBI, 00CCIICUYMBAIOIINX COXPAHHOCTh YpOXKasi U IMOIyYCHHE IKOJIOTHUCCKU
yrcToi mpoxykiun. [lonaepkanue onTUMAIBHBIX (PUTOCAHUTAPHBIX yCIIO-
BHI TIPH BBIPAIIIMBAHUH CEIHCKOXO3IHCTBCHHBIX KYJIBTYP 3aJIOT MOTYYCHUS
KOHKYPEHTOCIIOCOOHOM pacTeHneBoxdeckoi npoaykiw [10]. Takum obOpa-
30M, OOJIBIIIOE 3HAUCHHE UMEET Pa3paboTKa W BHEIPCHUC B MPOU3BOICTBO
TIPUEMOB TI0 3aIUTE PACTCHUN, KOTOPHIE TIO3BOJIAT 3HAYUTEIHHO MOBBICHTH
3¢ PEKTHBHOCTH arpONPOMBIIIICHHOTO ITPOU3BOJICTBA [4].

IIpuHIMTIIATEHON 0COOCHHOCTHIO COBPEMEHHOTO dTala Pa3BUTHS 3aIllU-
THI PACTCHUH SIBISICTCS OMOLICHOTHYCCKUHN TOAXON K IMOCTPOCHUIO CUCTEM
3aIIUTHBIX MeponpusaTHil [6]. buomornyeckumM 00OCHOBaHWEM IMPUMEHE-
HUS TICCTUIUIOB JIJIS 3AIIUTHI 3¢PHOBBIX KYIBTYp OT BPEAHUTEICH SBISFOTCS
JIAaHHBIC O BUJIOBOM COCTaBE JOMHHAHTHBIX BUIOB (GuTO(hAros, UX Bpero-
HOCHOCTH ¥ TIOPOTOBOM YHCIICHHOCTH.

WuTerpupoBaHHas — 3aliuTa  CEIBbCKOXO3SICTBEHHBIX  KYNBTYp  OT
BpenuTeNeH, 00JIe3HeH U COPHSIKOB OCHOBBIBACTCSl Ha CTAOMIM3AIMH KO-
JIOTHYECKOTO PAaBHOBECHS M COXPAHEHHWH CIIOKUBIIETOCS arpoOHOoIeH03a,
YTO JOCTHracTCs 3a CUCT MOIACPKaHUS YHCICHHOCTH BPEIHBIX OOBEKTOB
HIKE YKOHOMHYECKOTO TIopora BpenoHocHoctu (D11B). B akonoro-sHeproc-
Oeperaromux CHCTEMax MEPOIPHSITHS IO 3allUTe PACTCHHUH MPOBOIUINCH
Ha OCHOBAHMHU IPOTHO32a BPETOHOCHOCTH JTOMUHAHTHBIX BHJIOB BPEIHBIX
OpPTraHU3MOB U PACCUYUTAHHBIX KOMIUICKCHBIX SKOHOMUYECKHX TIOPOTOB IIe-
necoodpaznoctr mpuMeneHus (D111]) HOBBIX OTEUeCTBEHHBIX M UMIIOPTHBIX
CpeACTB 3amuThl. Takue mpenaparbl PpeKOMEHIYETCS MPUMCHSTH MPOTHB
KoMIuiekca Bpemuteneid. Paccunrannpie komruiekcHbie DI mpumeneHus
MIECTUIIMIOB MIPOTHB BPEIUTEICH, B TIOCEBAX 3CPHOBBIX KYJIBTYp MO3BOJISAT
000CHOBAaHHO COKPAaTUTh 00BEM XMMHUYECKUX 00pabOTOK 3a CUET MX Kpar-
HOCTH M pAacXofia MECTHUIMIOB M TOBBICUTH YPOBEHb WX JKOJIOTHYCCKOU
6e30macHOCTH. XUMHUYECKHHA METOA OOpbOBI 3aHMMAeT OFHO U3 BEAYIINX
MECT, TaK KaK OTIIMYAcTCsl BHICOKOW CKOPOCTBIO JCHUCTBHSI U 3HAYUTCIHHOU
3¢ dekTUBHOCTHIO. B HacTosiIee BpeMsl B IIPOU3BOICTBO MMOCTYIAIOT MTECTH-
LUABI OTEYECTBEHHOTO M UMIIOPTHOTO MPOU3BOJCTBA Pa3HOHAIIPABICHHOTO
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JIEHCTBUS C JUTUTEITHHBIM 3AIIIUTHBIM MTEPHOIO0M, 001a1af01ue HHCEKTHIIN/T-
HBIMU ¥ HHCEKTHIUHO-(QYHTUIHTHBIMU CBOMICTBaMU. YBEITMYCHUE 00HEMOB
MIPUMEHEHHSI TIECTUIMIOB CBA3aHO C PSAIOM MPUYHMH: HEBBITOJHEHUE TpPe-
OyeMBIX OIEpalii B TEXHOJOTHH BO3JCIBIBAHHS KYIBTYPHI, BHECIPCHUC
CIIeIUaTN3UPOBAHHBIX CEBOOOOPOTOB H JIp.

IIpopocTKH U BCXOIBI PACTCHUI 36pPHOBBIX KOJIOCOBBIX KYIBTYP SIBIISIOT-
cs1 YI3BUMBIMHU K ITOBpexieHHI0 puTodaramMu. B pesynbrare npoBeaeHHbIX
HCCIICIOBAHUN YCTAaHOBJICHO, YTO MPEANIOCCBHAs 00padOTKa CeMsH IMpera-
paramMu HHCEKTUIIMHOTO JICHCTBHUS, TIEPEYCHb KOTOPBIX B MOCIIEIHEE BPEMSI
CTaJI JIOCTaTOYHO IIMPOK, SBISICTCS Hanboiee F3PPEKTUBHBIM IIPUEMOM 3a-
HIMTHI OT (UTOGAroB.

[IpoTHB POBOJIOYHUKOB — JINYHMHOK KYKOB IIEIKYHOB H IIBEACKAX MYX
MIPOBOIUTCS TIPEANIOCEBHAsT 00pabOTKa CEMSH OJHUM W3 WHCEKTHITUIHBIX
WIH WHCEKTHIUIHO-QYHTUIUIHBIX TpoTpaButreneid. C 1ol 1ensio chop-
MHPOBaH acCOPTUMEHT A(PPEKTUBHBIX MPOTPABUTENICH WHCEKTUIIUTHOTO U
KOMOMHHPOBAHHOTO (MHCCKTHIUIHO-(DYHTHIIMIHOTO) ICHCTBUS CEMSH S4-
MEHS SIPOBOTO MTPOTHB BHIMICYKA3aHHBIX BPETUTEIICH.

Takum 00pa3zoM, 3aJ0roM ycriexa 3aldThl PACTCHU B HadaJlbHBIA TEpHU-
OJ Pa3BUTHS SIPOBBIX M O3MMBIX 3€PHOBBIX KYIBTYp SBIACTCS OOs3aTebHAs
peroceBHast 00paboTKa CeMSH IperapaTaMi HHCCKTHIIUTHOTO UITH HHCECKTH-
LUTHO-(YHTHIIITHOTO ISHCTBHS U IPABIIIBHBIN BBIOOP HHCEKTHIIIIA B IEPHOTT
BEreTaIry C y4eTOM KOMILICKCHON BPEIOHOCHOCTH TIOMAHAHTHBIX (PUTO(ATOB.

Marepuaabl 1 Metoabl. B 2016-2017 rT. oneHka (uTOCAaHUTAPHOMN
CUTyallud, OCOOCHHOCTEH OMOIKOJIOTM M KOMIUIEKCHOW BpPEIOHOCHOCTH
OCHOBHBIX BPEIUTENCH arpoleHO30B SUMEHsI SPOBOTO, ONMPENEICHHE KPH-
TEpPHUEB IICJICCOOOPA3HOCTH TMPUMEHEHHS WHCEKTHIUIHO-(DYHTHIIATHBIX
MIPOTpaBUTENICH U MHCEKTHUITUIOB PA3HOTO HANPABIEHHOTO ACHCTBHSI C JIJTH-
TEJBHBIM 3aIIUTHBIM [IEPUOJIOM OT TOMUHAHTHBIX BPEIUTEIICH BBITIOTHSIINCH
B 11oJieBbIX onbITaXx PYII « MHCTUTYT 3a1UThl paCTEHUI» U IPOU3BOACTBEH-
HBIX II0CEBAX XO035HCTB peciryOnuku. McenenoBanus BBITOTHUTUCH COTTIACHO
«MeTomudecknM yKa3aHHUAM I10 PETUCTPAIIIOHHBIM HCTIBITAHUSAM HHCEKTH-
LU/IOB, aKAPHUIIUIOB, POJACHTHUIINIIOB, (DEPOMOHOB B CEITLCKOM XO3SHCTBEY.

s monmy4enust 00beKTHBHON HH(OpMAaIiy 0 ¢(hOPMUPOBAHHBIX YHTOMO-
KOMILICKCAX B arpOIICHO3aX SPOBOTO STIMEHSI MCCIICIOBAHUS BEJIUCH COIIACHO
METOJIMK MPUHSATHIX B 3aIIIUTE PACTEHUH, SHTOMOJIOTHH U KOJIOTHH.

JMHAMHKY 4YHCJICHHOCTH WMAro BpEAUTEICH B Pa3IIMYHBIX CTAIHIX
OOMTaHUS B MOCEBaX SUMEHS SIPOBOTO YCTAHABIMBAIM METOIOM KOIICHHUS
CTaHIapPTHBIM HTOMOJIOTMYECKUM CauyKoM uepe3 5-7 qHed mo 25 B3MaxoB B
4-X KpaTHOM MOBTOPHOCTH. 3a eAnHHIy ydeTa npuHATO 100 B3MaxOB CauKOM.

[pu yyere xieOHBIX OJ0X B MOCEBAX SPOBOTO SIUMCHS MOACYUTHIBAIN
MMaro Ha BBIIEJIEHHBIX IUTomnaakax pasmepom 0,25 m? (0,5 x 0,5) B Kax 101
ITOBTOPHOCTH ITOJICBOTO OIIBITA.
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Y4eT HaceKOMbIX, OOUTAIOLINX HA PACTEHUSX, IPOBOAMIN IIyTEM BH3Y-
AJIBHOTO OCMOTpa 110 25 cTebiieli B 4-KpaTHOM MOBTOPHOCTH.

Jnst ompeneneHusl TOBPEKACHHOCTH PACTEHUH CKPBITO CTEOEIbHBI-
MH BPEAUTEISIMUA OTOMpAIN PACTUTENBHBIC MPOOBI 10 JUAaroHa M IO, ¢
JIEJSTHKY TI0JIEBOTO OIbITa — 110 25 cTebeli B 4-KpaTHOH TOBTOPHOCTH C TIO-
CJICJTYIOIIMM BCKPBITHEM B JIA0OPATOPHH.

YncneHHOCTh TMYNHOK JKYKOB ILEITKYHOB - IPOBOJIOYHUKOB B arpOIIEHO3aX
YUUTBIBAIM METOJIOM ITOYBEHHBIX PACKOIIOK: PYYHBIM OypOM KOHCTPYKIMH
I'K. IlaTHunkoro, quamerp padoueii yactu 11,3 cm (ruronraasro 0,01 mM?) Ha
nryouny 10 30 cM, HaCEKOMBIE M3BIICKAIOTCS MMOCIOHHO BPYYHYIO MHOTO-
KpaTHBIM pa3rpebaHueM MOouBBI IITaTeneM Ha KieeHke. Ilepen moceBom Ha
yuyacTke oTOMpay He MeHee 8 Ipo0. B (asze kymieHus Ha y4eTHBIX TUIOIIAM-
kax 0,25 cm? (50x50 cM) B KaJOi IMOBTOPHOCTH BapHaHTa ONPENENSETCS
TIOBPEXICHHOCTh PacTeHui poBostoyHnKaMu. [Ipu crutonrHoi rudenu pac-
TCHUHl, BBI3BAHHOW BPEAUTENEM, IOBPEKICHHOCTh I10CEBA OLCHUBAIN
00MEpOM ILIONIA/IH C TOTHOIIMMH PACTEHUSMH U BBIPaXKajk B ITPOLIEHTaX.

OmnpeneneHue CperHEB3BEUICHHON INIOTHOCTH 3aceleHHs MPOBOIOYHHU-
KOB JI0 TIOCEBA Ha 36pPHOBBIX KYJIBTypax C y4€TOM BCTPEUacMOCTH IPOBOANIN
o Gopmyoie:

Y = ((Xx0) + (X x1)HX x2)+ ... + (X xn))x100/Nxn, (1)
rae Y — CpeAHEB3BeIICHHAS YHCICHHOCTh IPOBOJIOYHUKOB Ha 1 M?%; X — KO-
JIMYECTBO NpoO O3 IPOBOJIOYHHMKOB; X, — KOJMYECTBO TPOO, B KOTOPBIX
TPOBOJIOYHHUKOB PABHO ENUHHIE; X, — KOJIMYECTBO P00, B KOTOPBIX TIPOBO-
JIOYHUKOB PaBHO JIByM; X — KOJIMYECTBO MPOO, B KOTOPBIX MPOBOJIOYHUKOB
PaBHO N; N — MAKCUMAJIFHOE KOJIMYECTBO TPOBOJIOYHUKOB B TIpode; N — 00-
[ee KOJMYECTBO MPOoo.

YTouHenune (HEHONOTHUYECKUX CTaauil U (a3 pa3BUTHUS SIPOBOTO SUMEHS
BBITIOJTHSUTH B ombITax 1o mkane BBCH.

IIpemapars! mpumensun Ha ocHoBaHuu JIIB duTodaros u mpornozupy-
€MOM UX BPEJOHOCHOCTH.

Pasmep OMBITHBIX ICISTHOK 25 M2, TIOBTOPHOCTD YeThIpeXKparHas. MHcek-
TULWBI BHOCHJIM PaHLIEBBIM OIPBICKUBATEIIEM, PACX0]] PaboUeil XKHUIKOCTH
200 n/ra. [IpoTHB COpPHBIX pacTeHUI MPOBOIMIACEH (poHOBas 0OpaboTKa Tep-
OMLMIaMH, TTPH SMTUPUTOTHHHOM Pa3BUTHH O0JIe3HEN — yHIHIIUIAMH.

Y4eTsl BeMUCh MO KAXKIAOMY BapHaHTy ombITa depes 3, 7, 14, 21 nueit
T10CJIe MPUMEHEHHsI MHHCEKTUIM/IOB C MOCIIEAYIOIIEH OIIeHKOH 1X A deKTHB-
HOCTH.

OneHKYy TOYHOCTH M YPOBHS JIOCTOBEPHOCTH IIOJYYEHHOIO OKCIIe-
PUMEHTAIBHOTO MaTrepHajia ONpPENeNsUId  CTaTUCTHYECKHM  METOIOM
JMCTIEPCHOHHOTO U KOPPEJISLIMOHHO-PErPECCHOHHOTO aHaJIN3a.

Pacder KOMIIJIEKCHOW BPEIOHOCHOCTH [IOMHUHAHTHBIX BHJIOB (PHUTO-
(daroB SpoBOro sIUMEHs W IOPOTOB IEJIECOOOPAa3HOCTH NPUMEHEHUS
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MHCEKTHLUAHO-(QYHIHIMAHBIX OPOTPABUTEICH W MHCEKTUIMIOB PAa3HOTO
HAIPaBJICHHOTO ACHCTBHS OCYIIECTBIUINA COMIACHO «MeTOUIeCKUM yKa-
3aHUSIM T10 PACUETy IKOJOr0-3KOHOMHUYECKHX ITIOPOTOB 1eIeCO00pa3HOCTH
MIPUMCHCHHUS CPEIICTB 3alIUTHl PACTCHUI MPOTUB BPEIHBIX OPraHU3MOB Ha
3epHOBBIX KyabTypax» (JI.W. Tpenamxko, 1997) ¢ nucnons3oBaHueM paspa-
0aThIBAEMOT0 IIPOTPAMMHOT0 00CCIICUCHUSI.

[TpubaBka ypoxkasi, BbIpaKeHHasl B 11/Ta, CTOUMOCTb KOTOPOH KOMIIEHCH-
PYeT 3aTpaThl Ha 3alIUTy PACTCHUI B IIPeIaraeéMOi MOJICIIH, PACCUUTHIBAIIH
C y4eTOM YpPOBHsI OOLIMX 3aTpaT Ha MPOU3BOACTBO KYJIBTYPBI, 3aKyIIOYHBIX
IICH, IDIAHUPYEeMO# ceOecToMMOCTH 1 peHTadbenbHocTH. [ToaToMy Ha mep-
BOM JTarie HEOOXOAMMbBIM YCIOBUEM SIBIISICTCS OINPE/CICHUE BEIUYUHBI
COXpaHICMOHN IOJHM ypoxKasl 3alUIIAcMOI CeIbCKOXO3SHCTBEHHOW KYIb-
TYpbl, KOTOpasi Obl yYUThIBaIa KOJICOAHHS COLUAIBHBIX U IKOHOMUYECKUX
yCIIOBHH (M3MCHECHUE IICH Ha MPOMYKIIHIO, TEXHUKY, YHCPIOHOCUTEIIH, CO-
pTa, ceMeHa, yao0peHus, MECTHINIBI U T.1.).

Pacder HeoOXxomuMoOl TpUOAaBKU ypoKas OT 3aIUTHBIX MEPOIPHUSTHI
MIPOBOIIIIH TT0 (pOpMyITam:

KH
Ty (u/ra) = == @)
NJIin
My (%) = %™ 109, 3)

rae Ily — mmanupyemas npubaBka ypoxas 3epHa; K — koapdunment
okymaemoctd; V3p — 3arparel Ha 3amuty pactenuit, goi. CIIA/ra; V-
IUTaHUpYEeMasl ypOXKalHOCTS, 11/Ta; L] — nena Ha npoxgykuuro, 1ot CIIA /.

Kpowme toro, pacuet HeoOXoanMMON TprOaBKH ypoKasi 3€pHa MOXKHO pac-
CUUTATh C YYETOM HOPMBI PEHTAOCIHFHOCTH 3AIIUTHBIX MEPOIPUSTHH, WIN
OKYIaeMOCTH 3aTpar Ha 3auTy pactenuil. [IpubaBka ypoxas 3epHa B 7TOM
Cilydae pacCuuThIBaeTCs 1o Gopmyie (4).

Ily = KNap W, “)
rae [y — HeoOxomumast mpubaBka ypokas, 1/ra; KN3p — xoapdunuent
OKYIaeMOCTH 3aTpar Ha 3alllUTy PACTCHUH, OTPaXaloIlUi HOPMY peHTa-
OeNbHOCTH MepOoIpHsITHH 1O 3amure pacteHuid; M — 3arparel Ha yder
¢urocanutaproii curyaunu, goyut. CIIIA/ra; M — 3arpaTsl Ha MPOU3BO.I-
CTBO ¥ YOOPKY J0ononHUTEeNbHOU mponykiuu, nowt. CIIA/ra; 1] — nena Ha
nponykiuro, gosi. CIITA/mI.

3areM paccuuTaHHbIE TPUOABKHU ypOXKasi, Kak ObLJIO CKAa3aHO BBIIIE, JICIIH-
JI1 Ha KOO PUIIUESHTHI BPEJIOHOCHOCTH, KOTOPBIE OTPAXKAIOT TOTEPHU ypOrKasi,
BBI3BaHHBIE OZHOW 0COOBIO BPEIMTEIIS.
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Jiist 6onee 0ObEKTHUBHOM OLIEHKH 3KOHOMHYECKOTO TIOpOTra BPeIOHOCHO-
CTH, TTOJyYCHHbIE [T0KA3aTeIN MOPOTOBBIX BEJIMYHH BpEANUTEICH YMHOKAIIN
Ha KOA(PQUIUEHT, OTpaXaoMUi OHOIOrHYecKy0 3(P(EKTHBHOCTh peKo-
MeHoBaHHOro uHcektuimaa (K0), Tak kak Ha BelUuuHy KOAI(DPHUIUEHTOB
BPEIOHOCHOCTH BIUSIOT a0MOTHUYECKHE U Ouonorudeckue GpaxTopsl (Copr,
YPOBEHb IJI0IOPO/IUSL, SIHTOMODArH, OroAHbIE YCI0BUs 1 T.11.) (hopmyita 5).

TyKs

JIIB = /B, ®)

rae B — Ko UIMEeHT BpeOHOCHOCTH — MOTEPH ypoXkasi 3epHa oT 1 oco-
6u mm 1 % MOBPEXICHHOCTH B 11/Ta, WIX OTHOCUTEJIbHAS BPEIOHOCHOCTS,
T.. IOTepH ypoxas B % K IIaHUPYeMOo# ypoxkaitHocTn; KO — mornpaBodHbIi
K03 PUIMEHT K HOPMATHBHOW OMOJOTHYECKOH d(PPEKTUBHOCTH PEKOMEH-
JyeMOTO TIperapara.

B KOMILICKCHBIH TIOPOT OBLT BKJIFOYEH TOJBKO TOT BHI, Y KOTOPOTO YpO-
BEHb BPEIIOHOCHOCTH CYIIECTBEHHBIH, a TOBPEKICHUS €r0 BBI3BIBAIN
JIOCTOBEPHOE CHW)XEHHE YpOKalHOCTH. Eciii ujer omnpeneseHue ypoBHS
BPEIOHOCHOCTH 00BEKTA [0 OTHOLICHHUIO K IPHOABKE ypOXKasi, TO pETIaMeH-
TUPOBaHHOE 3Ha4YeHue ero s BkitodeHus: B KOIIB nomkHo ObITh He HUXE
30%, 9TO OCHOBBIBAETCS HA CTEIICHM BIMSHHSA OCTAJIBHBIX IPU3HAKOB Ha
UccleayeMyo BeMuuHy. Ecnu mnpu crarucTuiyeckoil o0paboTke ypoBEeHb
BpenoHOCHOCTH BpeanTens Hike 30 %, TO OH CUNTaeTCsl HEIOCTOBEPHBIM 1
HE BKJIIOYAETCSI B KOMILIEKCHBIM OPOT BpeJOHOCHOCTH. [IporHo3upyemolie
TIOTEPH OMPEIEIISIIN ISl KaXKJOTO BHJIa BPEANTESI IO MOZIEIISIM JJIs pacyeTa
OIIB. YposeHs mporHosupyemoii BpenoHocHocTH (Ni), B% 0 OTHOIIEHUIO
K mpu0aBKe ypoxkas, pacCUUTHIBAIN 1O (hopMmyIie:

Ni =i ©6)
[Ty

rae [1i — mporHo3upyembie OTepH 3epHa, 1/Ta; [Ilyk — HeoOXomumast mpu-
0aBka yposkasl 3epHa IpH 3alUTe OT KOMIUIEKCAa BPEAWTENeH, 1/ra, WIN
KOMIUIEKCHBIN TIOPOT BPEIOHOCHOCTH Yepe3 MPUOaBKy ypOxKasl.

VYpoBEeHB MIPOTHO3UPYEMON BPEIOHOCHOCTH IO OTHOIICHHUIO K TUIAHUPYe-
Moit ypoxaitHocTr Ni (B %) onpeaelisiiu mo cieAyroIieh popmyie:

. .100
Ni —1'[1?, )

rae [1i — mporHo3upyembie IOTEPH 3€pHA, 1/Ta; Y — IJIaHUpyeMasi ypoxKaii-
HOCTB, I/Ta.
YpoBeHb BPEIOHOCHOCTH SIBJSICTCS OIPEACISIONINM  (PaKTOPOM ISt
BKJTFOUCHUS TAHHOTO 00BEKTa B KOMIUICKCHBIH ITOPOT BPEIOHOCHOCTH.
IMoporoBasi BeJIMYMHA YPOBHS BPEIOHOCHOCTH, YCTAHOBJICHHOTO
10 OTHOIICHHIO K (hOPMHUPYIOIIEMYCS YPOXKAI0, I BKJIKOYCHHS €ro B
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KOMITJICKCHYIO BPETOHOCHOCTH JTOJKHA COCTaBIATh 1,5-4,0 % B 3aBUCHMO-
CTH OT ypOXKalHOCTH.

Pesynbrarel M ux obcyxaenue. Ha OCHOBaHMM MHOTONIETHHX JAHHBIX
TMOJIEBBIX U IPOU3BOACTBEHHBIX OIBITOB 110 M3YYEHHIO BPEIOHOCHOCTH J0-
MHHaHTHBIX BHIOB (urodaroB m 3(PPEKTUBHOCTH TPHUMEHEHHSI CPE/ICTB
3aIuThl pacTeHnii paccuntansl DI1L] 1 KOMIUIEKCHBIE MOPOTH TPOBOJIOYHH-
KOB, LIBEJICKUX MyX, XJIEOHBIX OJI0X, TIbSIBULIbI M 3JIAKOBBIX TIIEH Ha sTIMEHE TIpU
ypoxaitHocTu 45 1/ra u 3akynounoit nene 1 11 3epua — 10,2 momt. CLUA. Tlpu
pacuerax OI1L] mo Bcem BapraHTaM Ipe/ICTaBIICH HEOOXOIMMBIH COXPAaHEHHBIH
yposKaii, Ipy KOTOPOM 3aTpaThl Ha 3aIUTy OKyTIATCA B 1,2 pasa (Tabmuisr 1-8).

Jlnst 3amuThl IOCEBOB OT MPOBOJIOYHHMKOB paccuutanbl DIl nenecoo-
Opa3HOCTH TPOBEICHHS IPEIIOCEBHOM 00pabOTKM CeMsH IperaparaMmu
Cunomnpun, TKC, Taby Cynep, CK u Cenect Ton, KC ¢ Hopmoii pacxona
0,3 1/, 0,6 /T ¥ 2 JI/T, COOTBETCTBEHHO. DTH IMpPENapaThl OTIUYAIOTCS 110
LIeHe n ux ouonorudyeckoit sdexruBaocT. CTomMocTh 00paboTKN CeMsIH
Ha | ra s Cugonpun, TKC cocrasmsma 11,1 gomn. CIIA, Ta6y Cymep,
CK - 14,0, Cenecr Ton, KC — 50,2 nomn. CILA. B Tabnurie 1 npencraBieHbI
HSKOHOMUYECKHE TTOPOTH IeJIeCO00pa3sHOCTH NPUMEHEHNUS TPENapaToB s
TIPEANIOCEBHON 00pabOTKH C pa3HbIMHU JICHCTBYIOIIMMH BEIIECTBAMHU.
Tadauua 1 — IkoHOMHYeCKHe MOPOrH Le1eco00Pa3HOCTH MpPeINoCeBHOM

00padoTKHU ceMsIH TYMEHs IPOTHB NPOBOJIOYHMKOB MpenapaTaMu ¢ pa3HbIMU
JeiiCTBYIOIIMMH BeleCTBAMU

CoxpaHeH-
3arparpl | Hblii ypoiKaii omn
Ne Hopwa Ha 3a1M-
o TMpenapar pacxo- 10 MOBpe- 1o 4yuc-
n/n na, a/r | T AL /ra | v, | demHocTn | senHocTH
> ClllA/ra | W ° pacre- JIHYHHOK,
HuUid, %o oc./m?

1 | Cumompum, TKC 0,3 11,1 1,3 2,8 6,0-8,0 16,0-18,0
2 | Taby Cynep, CK 0,6 14,0 1,6 3,5 7,0-9,0 20,0-22,0
3 | Cenecr Ton, KC 2 502 57 | 12,6 | 29,0-31,0 74,0-76,0
4 | Cenecr Tom, KC* 2 ’ 1,7 3,8 8,0-10,0 21,0-23,0

* PacueT no 1/3 cronmoctn nporpasutens + 30 % 3arpar Ha 06paboTKy

Kak BuIHO U3 IpeACTaBICHHBIX TaHHBIX, IPH IPUMEHEHUH TOPOTOCTOS-
iero kombuaupoBanHoro npemnapara Cenect Tomn, KC DI1L] Bo3pacTaer, uto
CBSI3aHO C yBEIMYEHHEM 3aTpaT Ha 3amuTy. [Ipu yuere Tombko 30 % 3arpar,
T.K. U3 TPEX JI.B. B KOMOWHIPOBAHHOM ITpETIapaTe OIHO J.B. HHCEKTHUIIUIHOTO
neiictust, DI cocramser 21-23 oc./M? IPOBOIOYHHKA, NIPU YUYETE BCEX
3arpar 74-76 oc./m%.

OIl mBeACKUX MyX M XJICOHBIX OJI0X TI0 IeTIeCO00Pa3HOCTH MTPUMEHEHHS
B (pazy BCXOZBI-KYIIIEHUE SIPOBOTO STYMEHSI CPEJCTB 3alUThl PACTCHUI pac-
cuntansl 11 npenaparoB Pacrak, KO ¢ u Benec, KC — ¢ Hopmoii pacxona
0,1 n/ra m 0,25 n/ra, cronmocTh 00paboTkN MHCekTHIHAOM Pacrak, KO —
12,0 nosn. CIlIA/ra, Benec, KC — 18,5 momt. ClIA/ra (tadmuma 2).
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Tab6auna 2 — KominiekcHble JKOHOMUYECKHe MOPOrH MBEACKUX MYX H XJ1e0HBIX
0JI0X MpH MPUMeHEeHUH B a3y BCXOAbI-KyllleHe HHCEKTHI[H/IOB C Pa3HBIMH
JefiCTBYIOIIIMMYU BeleCTBAMHU

Coxpa-
3arparbl HEHHbIA SIII*
Hopma w
Nen/m| Ilpemapar | pacxoaa, Ha 3aumTy, | ypoman
n/ra A0/ HIBeICKHe XJIeOHbIE
ClIA/ra | wra | % | myxu, oc./100 | Gioxu, oc./
B3M. CAUYKOM m?
1 | dacrak, KD 0,1 12,0 1,4 | 3,0 11,0-13,0 —
2 | Benec, KC 0,25 18,5 2,1 | 4,6 19,0-20,0 —
3 | dacrak, KD 0,1 12,0 1,4 | 3,0 8,0-10,0 5,0-7,0
4 | Benec, KC 0,25 18,5 2,1 | 4,6 12,0-14,0 8,0-10,0

* OTHOCHTEJIbHBIH KOY()(HUHEHT BPEJOHOCHOCTH N0 YHCJIEHHOCTH IIBeACKHX MYX — 0,14 %, Xj1e0HbIX
omox — 0,1 %.

Kax BuHO W3 mpencTaBIeHHBIX NaHHBIX, Mokasarens JIIB mpu o6-
paboTKe MPOTHB OJHOTO BpenuTeNs Bhille B cpaBHeHHH ¢ ero OIIB B
KOMIUIEKCHOM TIOPOT€ M COOTBETCTBEHHO M3MEHSETCS B 3aBUCHMOCTH OT
3aTpar Ha 3alUTy PaCTEHUM.

Jlnst 3aiuThl STYMEHsT B NIEPHOJ] TPYyOKOBAHMSI-KOJIOLIEHHST OT IbSIBULIBI 1
™ie paccuntbiBas Ol 1enecooOpa3HOCTH TPHMEHEHUS! MHCEKTHIUIIOB
Magpuxk Buta, BO ipu HOpmax pacxona 0,15 u 0,2 n/ra, Kapars 3eon, MKC —
0,2 n/ra, MKC u [ekcrep, KC— 0,15 u 0,2 n/ra. Dtu npenaparbl OTJIHMYAFOTCS
T0 1IeHe M MX Onosormyeckoit addexruBrocTr. CTOMMOCTh 00pabOTKH ISt
Kapat> 3eon, MKC — 14,8 momn. CIIA/ra, Maspuk Bura, BD — 17,3 momm.
CIllIA/ra u 20,1 nomn. CIlIA/ra, dekcrep, KC — 16,5 momn. CllIA/ra u 19,0
nomt. CIIA/ra, cooTBETCTBEHHO HOpMaM pacxofia. B Tabmume 3 mpemcras-
JICH HeOOXOIMMBIN COXPaHEHHBIN ypOoXkai, IPH KOTOPOM 3aTpaThl Ha 3aIUTY
okymstes B 1,2 pasa u D11 BpeauTerneii 11e71ec000pa3sHOCTH UX MIPUMECHCHHS.

Pacuertsr nmokazanm, 4to nmpu 00paboTke mpoTuB oxHOro Bpeaurens DITL]
IBSIBULIBI BBIIIE, C YYETOM BPEIOHOCHOCTH TJIM TIOPOTOBAsl BEJIMUMHA 3TO-
ro ¢gurodara Bo BCcex BapHaHTax CHIbKaercs. [IpuMeHeHHe KOMILIEKCHBIX
TIOPOTOB TTO3BOJINT 000CHOBaHHO KoppekTupoBars JI1B kaxaoro Buja 6e3
CHIKEHH 3(P()EKTUBHOCTH 3aIUTHOTO MEPOIIPUATHS. TEeXHOIOTHS 3aIINTHI
3€PHOBBIX KYJBTYp INPEIyCMaTpHBaeT COBMECTHOE NMPUMEHEHHE MHCEKTH-
LUJI0B B CMECH € repOuImIaMn U GyHTHIUAaMH IPU COBIAJICHUH CPOKOB
o0pabotku. s skoHOMHYEeCcKOro O0OOCHOBaHMSA I€Ieco00pa3HOCTH 00-
pabOTKH HMHCEKTUIMHO-TepOMIIMAHON CMEChIO0 PacCUMTAIN ITOPOTrOBHIC
BEIMUYUHBI IIBEICKUX MyX MpH IpuMeHeHuu npenaparos Pacrak, KO u Be-
nec, KC ¢ repounimmamu banepuna, C3O u bom6a, B/II. Yrounennsie DI1L]
NPUMEHEHHUS] TepOUINAHO-UHCEKTHLIUIHBIX CMECei Tpe/CcTaBlIeHbl B Ta-
6mmre 4. [ToporoBrble BETMUNHBI U3MEHSIOTCS B 3aBUCUMOCTH OT CTOMMOCTH
00paboTKH, HO BO BCEX BAPMAHTAX HIKE, B CPABHEHUH C MOKA3aTEJIIMH IPH
00pabOTKE TOJIBKO HHCEKTHUIIHIOM.
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Tabdauna 3 — JkoHOMHUYECKHe OPOTrH NbSIBUIBI U TJIel PH NpuMeHeHnHu B ¢a3y
TpyOKOBaHHe-KOJIOIIeHHe HHCEKTHIIMI0B ¢ PAa3HBIMU el CTBYIOIIMMH BeleCTBaMHU

CoxpaHeH-
N Hopma 3aTpaThl | yyij yposkaii ElIY
/9 IIpenapar pacxona, Ha saluTy,
wn a/ra Ao UBSIBU- | i, oc./
ClIA/ra | y/ra % | meroc/| Coal
credesb
1 | Maspuk Bura, BD 0,15 17,3 2,0 43 | 09-1,0 -
2 | MaBpuk Bura, BD 0,2 20,1 2,3 5,1 1,1-1,2 —
3 | Kapara 3eon, MKC 0,2 14,8 1,7 3,7 0,8-0,9 -
4 | Hexctep, KC 0,15 16,5 1,9 4,1 0,8-1,0 -
5 | Hexcrep, KC 0,2 19,0 2,1 4.8 1,2-1,3 -
6 | Maspuk Bura, BD 0,15 17,3 2,6 43 0,8-0,9 | 1,5-1,7
7 | MaBpuk Bura, BD 0,2 20,1 3,0 5,0 1,1-1,2 | 1,3-1,4
8 | Kapars 3eon, MKC 0,2 14,8 1,7 3,7 | 0,6-0,7 | 1,4-1,5
9 | Hexcrep, KC 0,15 16,5 2,5 4,1 0,9-1,0 | 1,1-1,2
10 | dexcrep, KC 0,2 19,0 2,7 4.4 0,9-1,1 1,7-1,8

* OTHOCHTEIbHBIH KO3 unueHT BperonocHocTn nbsibun — 1,2 %, Taeii — 0,3 %.

Tabauua 4 — JkOHOMHYECKHE TIOPOTH 1eJ1ec000Pa3HOCTH NPHMeHeHHs1 B (hase
KyIIeHHs] HHCeKTHLUI0B B CMECH ¢ repOuuIaMu

3arparbl CoxpaHeHHBbIIT SI*
Ne HOpMa Ha 3alIUT osKaii HIBEACKHUX MYX.
- IIpenapar pacxona, ¥ yp ¥,
n/n T/ra. rira JIO0JLT. 0c./100 B3Mm.
> CLUA/ra u/ra % CaYKOM
| pRamepuaa, €9 | 0.5 27.8 31 7,0 15,0-16,0
Besec, KC 0,25 ’ ’ ’ T
,  Powoa, BAL 20 243 27 6.1 25,0-27,0
Benec, KC 0,25 ’ ’ ’ e
Bomba BJII" 20
3 14,0 1,6 3,5 15,0-16,0
Benec, KC** 0,25
4 banepina, €3 0.5 16,8 2,4 53 22,0-24,0
dacrak, KD 0.1 ’ ’ ’ e
Bomba BJII" 20
s [pouoaBA 13,3 2,0 45 18,0-20,0
®dacrak, KD 0,1
Banepuna, CO 0,5
6 7,5 0,8 2,0 8,0-9,0
dacrak, KD** 0,1

* OTHOCHTEbHBIH K0 dHUIHEHT BpeloHOCHOCTH WBeAcKNX MyX — 0,13 %;** Pacuer mo croumocTn
HHCEeKTHIHAA.

B ¢aze TpyOxoBaHMA-KOJIOIMIEHHS 36PHOBBIX KYJIBTYP CPOKH 00paboTKH
MPOTHB OOJIE3HEH MOTYT COBIAJATh C BHECCHHWEM WHCEKTHIUIOB ITPOTUB
MbSIBUIBI U OONBIION 37aKOoBOH Tiau. C HEabl0 SKOHOMHYECKOTO 000CHO-
BaHUS TPUMCHCHUS WHCEKTHIUIHO-(QYHTUIMIHBIX CMECed YTOUHSUIACH
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OIl mbsBUIBI M THM IpU 00paboTKe MHCEeKTHIMaaMu Maepuk Bura, BD,
Hexcrep, KC ¢ ¢pynrunmmamu Kanemra, MO n Amucrap Oxerpa, CK. Pac-
CUYHTaHHBIE SKOHOMHUYECKHUE MOPOTH MPEICTaBICHBI B Tabaumax S5, 6, 7 u 8.

Tab6auna S — IkoHOMHYECKHe MOPOrd NbsIBMIbI IPH NPUMeHeHUH B (ase
cTebJIeBaHMSI HHCEKTULUAO0B B cMecH ¢ pynrunuaom Kanenra, MJ

3atpatel | Coxpamennsrii SITI*
Ne Mpenapar Hopwma pac- | na samwury, ypo:xan NbSABUIbI,
n/n xona, a/ra | poa. CIIA/ /
ra u/ra % 0C./CT.
K MD 0,8-1
I d 40,8 46 | 102 | 2223
Maspuk Buta, BD 0,15
2 | MaBpuk Bura, BO** 0,15 12,8 1,4 3,2 0,6-0,7
K MD 0,8-1
R - 436 49 | 109 | 5254
Magpuk Bura, BD 0,2
4 | MaBpuk Buta, BO** 0,2 15,6 1,8 3,9 0,8-0,9
Kanenna, MD 0,8-1
5 40,0 4,5 10,0 2,2-2,3
JHexcrep, KC 0,15
6 | dekcrep, KC** 0,15 12,0 1,4 3,0 0,6-0,7
7 anewa, M3 081 25 48 | 106 | 2324
Hexcrep, KC 0,2 ’ ’ ’ e
8 | Hekcrep, KC** 0,2 14,5 1,6 3,6 0,8-0,9

* OTHOCHTEILHBIH KO3 (UIHEHT BPeAOHOCHOCTH NbABUI — 1,2 %; ** PacyeT o cTOMMOCTH HHCEKTH-
uuaa + 50 % 3arpar Ha onpbIcKHBaHHe.

Tabmauua 6 — JxoHOMIYecKHe MOPOTH 3JIaKOBOIl TVIM NP NPpUMeHeHUH B da3ze
cTebJIeBaHHMsI HHCEKTULHUAO0B B cMecH ¢ pynruunuaom Kanenna, MJ

Hopma 3arparbl | CoxpaHeHHbII SMI*
1‘1]7;11 IIpenapar pacxoaa, Ha;:}]‘g‘w’ Ypo:xan TIM, oc./
a/ra CIIIA /.r a wra % credenb
Kanemna, MD 0,8-1
1 40,8 4,6 10,2 8,0-10,0
Magpuk Bura, BD 0,15
2 Magpuk Bura, BO** 0,15 12,8 1,4 32 3,0-4,0
Kanemna, MD 0,8-1
3 43,6 49 10,9 9,0-11,0
Masgpuk Bura, BD 0,2
4 Magpuk Bura, BO** 0,2 15,6 1,8 39 3,0-4,0
Kanemna, MD 0,8-1
5 40,0 4,5 10,0 8,0-9,0
JHexcrep, KC 0,15
6 Jexcrep, KC** 0,15 12,0 1,4 3,0 3,0-4,0
Kamnemna, MD 0,8-1
7 42,5 4.8 10,6 9,0-10,0
Hexcrep, KC 0,2
8 JHexcrep, KC** 0,2 14,5 1,6 3,6 4,0-5,0

* OTHOCHTEJbHBII KO duuneHT BperonocHocT T — 0,3 %; ** PacyeT no CTOMMOCTH HHCEKTHITHAA

+ 50 % 3aTpar Ha onpbICKMBaHUE.
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Tabauna 7 — JKoHOMHYECKHe MOPOrH 3J1aKOBOM TJIM NPH NPUMeHeHUH B (ase
cTedIeBaHUsI HHCEKTULUA0B B cMecH ¢ pyHrunuaom Amucrap Ikerpa, CK

3arparbl | o
paHeH- I+
Ne Tpenapar Hopma pacxona, | Ha samm- | o ypoxaii | Tam, oc./
n/n a/ra TY, A0JLI. creGenn
CIUA/ra | y/ra %
Ammucrap Dkcrpa, CK 0,5-0,75
1 64,3 7,3 16,1 | 12,0-14,0
Maspuk Buta, BD 0,15
2 | Maspuk Bura, BO** 0,15 12,8 1,4 3,2 3,0-4,0
Ammucrap Dkcrpa, CK 0,5-0,75
3 67,1 7,6 16,8 | 14,0-15,0
Maspuk Buta, BD 0,2
4 | Maspuk Bura, BO** 0,2 15,6 1,8 3,9 3,0-4,0
Ammucrap Dxcrpa, CK 0,5-0,75
5 63,5 7,2 15,9 | 13,0-15,0
JHexcrep, KC 0,15
6 | dexcrep, KC** 0,15 12,0 1,4 3,0 3,0-4,0
Amucrap Dkcrpa, CK 0,5-0,75
7 66,0 7,4 16,5 | 14,0-16,0
JHexctep, KC 0,2
8 | Hekcrep, KC ** 0,2 14,5 1,6 3,6 4,0-5,0

* OTHOCHTEIbHBIH KoY duumenT BpeaoHocHocTH T — 0,3 % ** — pacyeT Mo CTOMMOCTH HHCEKTHIIH-
aa + 50 % 3aTpar Ha ONpPbICKUBAHUE.

Tadiuua 8 — IkoHOMHYeCcKHe MOPOTH NbSBUIIBI IPH PUMEHEHHH B (aze
cTedsieBaHUsI HHCEKTULMI0B B cMecH ¢ pyHrunuaom Amucrap Jkerpa, CK

3arparbl Cox
paHeH- S+
Ne Mpenapar Hopwa pac- | na samny, | yp5ji yposcaii NbSIBHLbL,
n/n xona, a/ra | mosur. CLHA/
oc./cTedenb
ra n/ra %
Awmmucrap Dkcrpa, CK 0,5-0,75
1 64,3 7,3 | 16,1 3,0-4,0
Magpuk Bura, BD 0,15
2 | MaBpuk Bura, BO** 0,15 12,8 1,4 3,2 0,6-0,7
Awmmucrap Dkcrpa, CK 0,5-0,75
3 67,1 7,6 | 16,8 8,0-9,0
Maspuk Bura, BD 0,2
4 | MaBpuk Bura, BO** 0,2 15,6 1,8 3,9 0,8-0,9
Awmmcrap Dkcrpa, CK 0,5-0,75
5 63,5 7,2 | 159 3,0-4,0
JHexcrep, KC 0,15
6 | Hexcrep, KC** 0,15 12,0 1,4 3,0 0,6-0,7
Awmmucrap Dxkctpa, CK 0,5-0,75
7 66,0 74 | 16,5 3,0-4,0
Jexcrep, KC 0,2
8 | Hekcrep, KC** 0,2 14,5 1,6 3,6 0,8-0,9

* OTHOCHTEIbHBIH KO3()(PUIMEHT BPETOHOCHOCTH O YHCIAeHHOCTH NbsiBUIL — 1,2 %;** Pacyer mo cTo-
HMOCTH HHCeKTHIHMIA + 50 % 3aTpaT Ha oNpbLICKHBAHHUE.

Kak BUIHO W3 TPEACTaBICHHBIX JaHHBIX, IPH MPUMCHCHUU (pyHTUIHIA
Awmmucrap Dkerpa, CK ¢ 6osee Bbicokoii cronmoctbio (69,29 momn. CHIA/M)
Y MaKCHMAJIBHOM HOPME pacxo/ia HHCEKTHIUAOB, D1 IbsIBUIIBI U TIIEH CyTiie-
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CTBEHHO BBIIIC B CPABHEHUH C X ITOPOTOBBIMU BEIMYMHAMH C 00PaOOTKOI
¢ynrunmaom Karnemra, MO (28,50 momt. CLLA/m). Ucexons u3 momydeH-
HBIX JIaHHBIX, NPU 00pabOTKe OAKOBBIMH HMHCEKTHUIMIHO-(DYHTUIHIHBIMA
CMeCsSIMH SKOHOMHYECKHE TIOPOTH BpeIUTENICH HIUKE, B CPABHEHUH C pac-
cuntanHbiME D11 mpy BHECEHUH TOIHKO MHCEKTUIIUIOB (TabmuIibl 5, 6, 7, 8).

BeiBoanl. Ha ocHOBaHMU M3Y4CHUsS CTPYKTYPHI JOMHHUPOBaHHS (HUTO-
(baroB, uX BPEIOHOCHOCTH, dPPEKTUBHOCTH MPEMAPAToOB B arporieHo3ax
STYMEHSI, Pa3padOTaHbl KOMIUICKCHBIE ITOPOTH IENecO00pasHOCTH MpH-
MEHCHHS WHCEKTHIHUIHO-(QYHTUIUIHBIX TpenapaToB A MPEANOCEBHON
00paboTKN CeMsIH, NHCEKTHIIMI0B Pa3HOTO HAIIPABICHHOTO JICHCTBHS M HX
0aKOBBIX HMHCEKTUIMIHO-TePOUIMIHBIX M HWHCEKTHIINIHO-(YHTUITHIHBIX
cMecel MPOTHB JIOMUHAHTHBIX BU/IOB B IIEPHO]] BET€TalNH.

PacdeTs! mokasany, 4TO IPH NPUMEHEHUH JOPOTOCTOSIIETO KOMOMHUPO-
BanHoro npenapara Cenect Ton, KC 3I1 npoBoI04YHUKOB BO3pacTaeT, U4ToO
CBSI3aHO C yBENIMYEHHEM 3arpar Ha 3ammrty. [Ipu yuere tonsko 30% crou-
MOCTH [I.B. HHCEKTHLUIHOTO JeiicTBus, DIIL] mpoBOIOYHUKOB cOcTaBiseT
21-23 oc./m?%, ipu yuete Bcex 3atpar 74-76 oc./m>.

OI1IB mBeackux MyX M XJeOHBIX ONOX mpu o0paboTKe MPOTUB OJHO-
TO BPEAMTENS BBIIIC B CPAaBHEHWH C TMOPOTOBBIMH BEIMYMHAMHU IPU yUeTe
KOMILUIEKCHOM BpeJOHOCHOCTH. YTouHeHHble JIl aTux Bpemutened mpu
MIPUMEHEHUH TepOUIINIHO-NHCEKTHIINAHBIX CMeceil HIDKe, B CPAaBHEHHHU C
IOKa3aTeJsIMU TP 00pabOTKE TOJIIBKO HHCEKTUIHIOM.

B nepuon Beretammm staMeHst pu 00paboTKe MPOTHUB MbsIBUIBI D]
BpEIMTEIST U3MEHSIETCS B 3aBUCHMOCTH OT CTOMMOCTH 3aTpar Ha 3alluTy.
[ToporoBeie nokasaresnu 3Toro gurodara CyIeCTBEHHO CHIKAIOTCS C yde-
TOM BPEJOHOCHOCTH TJIH.

Paccunrannpie xomruiekcHble Ol mpuUMeHEHHs MEeCTUIHUIOB TO3BO-
JIT 0OOOCHOBAaHHO COKPAaTHTh 00bEM XMMHYECKHX 00paboTOK 3a cyeT hX
KPaTHOCTH M pacxofa MECTHLUAOB, YBEIHYHTb UX IPPEKTHBHOCTH 0e3
JIONIOJIHUTENBHBIX YHEPro3arpar, TEM CaMbIM ITOBBICUTH YPOBEHb IKOJIOTH-
Yyeckol 0€30MTaCHOCTH 3alUTHBIX MEPOIPHSTHI.
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L.I.Trepashko, 1.A. Kozich, L.P. Vasilevskaya
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

ECONOMIC SUBSTANTIATION OF DIFFERENT
DIRECTED ACTION PRODUCTS USE FOR THE
SPRING BARLEY PROTECTION AGAINST PESTS

Annotation. The economic expediency thresholds calculated for dominant pests
using the insecticidal and the insecticidal and fungicidal action disinfectants and the
insecticides with different active substances on spring barley are presented. By treat-
ment at seedlings stage against Oscinella spp., their threshold number is 19.0-20.0
indiv./100 strokes. Considering the complex damage by Oscinella spp. and grain
fleas, the ETE of Oscinella spp. is reduced to 12.0-14.0 indiv./100 strokes. At barley
stem formation —heading stage, the insecticides are applied at a threshold number
of Oulema spp. 1.2-1.3 indiv./stem. Taking into account the complex harmfulness
of Oulema spp. and grain aphids, this indicator is decreased to 0.9-1.1 indiv./stem.
The economic thresholds of the dominant barley pests, calculated by combined treat-
ments against weeds and diseases, are discussed.

Key words: economic threshold of harmfulness, integrated economic threshold,
dominant pests, spring barley, disinfectants, insecticides, fungicides, herbicides.
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OBINHE BOMPOCKHI
SAINATE! PACTREIA

VIIK 635.21:632.95.025.8

E.B. bpeuxo, B.U. Xanaeea, M.U. Kykosa
PYII «Uncmumym 3awumel pacmenuiiy, ae. Hpunyku, Munckuii p-n

TAKTUYECKHUE IPUEMBI 3AILIUTHI KAPTO®EJISI
MO NPEJAYNPEKIEHUIO PE3UCTEHTHOCTH
KOJIOPAJICKOT'O )KYKA U ®UTODPTOPO3A K

MNECTULMIAM

Peyensenm: xano. c.-x. nayk Anxoeckasn E.H.

AHHOTammsi. B cTathe NpencTaBieHbl pe3yabTaThl MPOU3BOACTBEHHOH Mpo-
BEPKH  YCOBEPIICHCTBOBAHHBIX  AHTHPE3UCTCHTHBIX  MPUEMOB  TEXHOJIOTHH
3alUThl KapTO(essi 0T KOJOPaACKOro Kyka u ¢urodropoza. OCHOBHBIMH TaKTH-
YECKHMHU TMPUEMaMH TPEONOJCHUS PE3UCTCHTHOCTH BPEIUTENS K MMHPETPOHIAM
SIBJSIFOTCS MOHUTOPHHT 4yBCTBUTEIBHOCTU U OCOOCHHOCTEH alaliTHBHON M3MEHYH-
BOCTH TMOMYJISIIUIN MOJ] BIMSHUEM COPTOBBIX PECYPCOB M MHCEKTHIIMIHOTO Mpecca,
UCIIOJIb30BaHKE OMOJIOTHUECKUX TMPErapaToB, KOMITO3HIIMOHHOTO COCTaBa IMpera-
paToB XMUMHUYECKOTO U OMOJOTHYECKOTO CHHTE3a, HEOHHKOTHHOUIOB. [IprMeHeHne
TEXHOJIOTHH CIOCOOCTBOBAJIO COKPAIICHUIO MOTCHIMATBHBIX MOTEPh YPOXKas OT
KoJiopajckoro xyka Ha 5,0-26,0%, ycioBHO 4uCTBIH goxox coctaBui 95,9-582,9
nomi. CIIA/ra, peatabensHOCTh — 316,6-556,7 %. YcoBepIleHCTBOBaHHbBIC aHTHUPE-
3MCTCHTHBIC MPUEMBI TEXHOJIOTHHU 3aIIUThI KapTodens oT purodhTopo3a OCHOBAHbI
Ha aupepeHIIPOBAHHOM MTPUMEHEHHH (DYHTHIIUIAOB B TIEPHO/] BETCTAIINH C YUETOM
00JIe3HEYCTOWYMBOCTH COPTA, POTALIMH MIPEMAPATOB C PA3THMYHBIM MEXaHHU3MOM JICH-
CTBHS, COKPAIICHUH KPAaTHOCTH 00pabOTOK Ha YCTOMYMBBIX copTax. B pesymbrare
HaOJIFOAIOCh CHIKCHUE HWHTEHCUBHOCTH MOPAYXKCHUS PacTCHU (HUTOPTOPO30OM Ha
6,5-10,2 %, yBenu4eHue ycioBHO uucToro moxoma Ha 50,1-183,9 gomn. CILIA/ra
npu perradenbHoctu 49,4-427,0 %.

KarwoueBble cioBa: KoIopajckuil Kyk, Leptinotarsa decemlineata Say, ¢uro-
¢bTopos, Phytophthora infestans (Mont.) de Bary, ¢eHOMOp(dBI, Pe3UCTECHTHOCTD,
WHCEKTHUIMbI, (DYHTHIUIBI, OWOIpenaparbl, YCOBEPIICHCTBOBAHHAS aHTHPE3H-
CTCHTHAsI TEXHOJIOTHsI, TAKTHUCCKUE TIPUEMBI.

Benenne. Pa3Burue u dBOMOLUS arpoOMOLEHO30B KapTrodens 3a
CUET CENISKI[HM U arpOTEeXHHKH B Pa3HbIX arpOKIUMATHYECKUX 30HAX IOJ
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MNECTULIMIHBIM IIPECCOM MPEAONpeesieT HeoOOXOMUMOCTh H3YUEHUs 3a-
KOHOMEPHOCTEH (OPMHUPOBAHUS BpPEIHOW PHTOMO(AYHHI W ITaTOTCHHOMN
MHUKpPO(IOpEl TpH BBEIPANIUBAaHUK KYyJIBTYp Ui Pa3pabOTKH TIPHEMOB,
YIPEKAAIOMNX PE3UCTCHTHOCTh BPEIHBIX OPraHW3MOB K HCIIOJIB3YEMbIM
XUMHUYECKUM CPECTBAaM 3alllUThl pacTeHuii [6, 7].

[IpoGnembl, CBsi3aHHBIE C AHTUPE3UCTEHTHOW CTpaTeruei 3amuThl Kap-
To(henss OT BPEAHBIX OPraHM3MOB, NPHUBIEKAIOT IPHCTAIFHOE BHUMAaHHE
uccnenoBareneit [2, 4, 5, 20]. U3 Gonpmioro pasHooOpasus BpeouTeneld u
BO30yaHTENeH O0NIe3HeH, HaHOCAINX yiepO KapTodeaeBoncTBy, Hanboee
BBIPa)KCHA PE3UCTEHTHOCTh y TaKMX HKOHOMHYECKH 3HAYMMBIX OOBEKTOB,
KakK KoJopaJcKkuil )kyk (Leptinotarsa decemlineata Say) u Bo30yauteinb (u-
Todroposa (Phytophthora infestans (Mont.) de Bary).

Komnopanckuii ’Kyk, Kak U3BECTHO, YPE3BBIYAHO OBICTPO aTaNTHPYETCS
K JIIOOBIM M3MEHEHHSAM CPEAbl OONTaHMS U TEXHOTCHHBIM BO3JCHCTBHAM, B
YACTHOCTHU K MECTHLUIAM, IPUYKHIsE O0IbIION yimepd kaprodento B ceib-
ckoxo3stiicTBeHHbIX npeanpustusax [20]. JloMuHHpoBaHUE NUPETPOUAOB
Ha MpoTsbkeHun Oosee 20-TH JIET B CUCTEMax 3alUThl KapToQessi MPOTUB
BPEIUTENIS IPUBEJIO K CHIDKCHHUIO OHMosorudeckor 3h(hekTHBHOCTH U (op-
MHPOBAaHHIO BBICOKUX TOKa3aTeNeH PE3NCTEHTHOCTH K HUM B IOIYJISALUAX
B CEBEPHBIX, IIEHTPANBHBIX, U 0COOEHHO IOKHBIX paifoHax bemapycn. Tak,
110 JaHHBIM crenuanicToB I'Y «IlmaBHas rocymapcTBeHHass MHCIICKIHS 110
CEMEHOBO/ICTBY, KAPAaHTHHY M 3aIlIUTE PACTEHHI» yCTAaHOBICHO, YTO THOCIH
¢urodara mpu MCIOIB30BAHUH MUPETPOUIOB B CEBEPHON 30HE COCTaBIIsIIA
86,0 %, B 10’kHOH — BapbHupoBaia B penenax 69,0-87,0% [3].

Crparerus 1 TakTHKa IIPEOJIOIECHHS ¥ IPEIOTBPAILECHHS PE3UCTEHTHOCTH
KOJIOPAJICKOTO KyKa K MHCeKTHIuaaMm Obuta mpemnoxena C.JI. Berxosem.
B 0OCHOBY MOJOXXeH MOHHTOPHHI YPOBHSI UyBCTBHUTEIBHOCTH BPEIHUTEIIS
K HWHCEKTHLU/IaM, KapTHPOBaHWE 30H PacCIpOCTPAHEHUS] PE3MCTEHTHBIX
nonynsinuid  purodara, NPUMEHEHHE PalMOHANBHBIX CXEM YepeJOBaHMUs
MIPEnapaToB C pa3IUYHON XUMHYECKOH OCHOBOI [2].

AHanu3 nuTepaTypHBIX JaHHBIX [1OKa3all, YTO COBMECTHOE IIPUMEHEHHE
IIpenaparoB OMOJOTNIECKOTO M XMMHYECKOTO CHHTE3a CIIOCOOCTBYET OcTa-
OJIEHWIO W TIOBBINICHUIO YyBCTBUTEIHHOCTH JIMUMHOK KOJOPAJICKOTO XKyKa
K TepstomeMy 3pQGeKTUBHOCTh HHCEKTUIUIY, U, COOTBETCTBEHHO, TTOJTyde-
HUIO BBICOKOTO 3aIIUTHOTO 3dekra mpu odpadboTkax kaprodess B oyarax
pas3BuUTHs pe3rucTeHTHOCTH durodara k nectuiunam [1, 13, 15, 18, 22].

Crienryer oTMeTHTb, 4TO B 80-€ rofibl XX BeKa JInIepoM B 3aiuTe ot purodto-
po3a cranu eHmIaMUHbIE TIPeTIapaTsl. B mepBble rofpl PUMEHEHHS JAHHBIX
(yHruIuI0B OBUTH 3HAYNTEIILHO COKpAIEHBI TOTEPH yposkas oT putohToposa,
OJIHAKO Yy)KE Yepe3 HECKOJIBKO JICT MOSIBUIINCH YCTOMUYMBBIC IITAaMMBL. Y HEKO-
TOpPBIX M3 HUX ObLIa OTMEYEHA HU3Kasl IIaTOreHHOCTh K PaCTeHHSIM-X03s51€BaM,
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JpyTHe TaHHBIC CBUJICTEIHCTBOBAIN O BBICOKOI MATOT€HHOCTH U KOHKYPEHTO-
CTIIOCOOHOCTH OOJBITUHCTBA TIOIOOHBIX H30JITOB [4, 5].

B Bemapycu mpobieMy BO3HHKHOBCHHS YCTOWYHMBBIX INTAMMOB P
infestans n3y4damu B 1989-1999 rr. JI.B. bapreiOkuna, A.A. KoHcTaHTHHO-
Buu, B.I'. MBantok, J[.A. bpykuii, A.B. Apneil. Y4eHbIMU YCTaHOBIEHO, YTO
B HEKOTOPBIX MOMYISIHSIX BO30yuTens Gpurodropo3a KOJIMIECTBO BBICOKO-
PE3UCTEHTHBIX K (heHmIamuIaM (GpopM marorena gocturaio 10 89 % [16].

Cornacro uccrnenoBaaussm C.51. [lomoBa BBIABICHO, YTO IOSBICHHUIO
PE3UCTCHTHBIX IITAMMOB CIIOCOOCTBOBAJIA aJalTHBHAS YCTOHYHBOCTH OO-
munera P, infestans k pyHrumunam ¢ eHWIAMHIHBIM KOMIIOHEHTOM 3a CYET
MPUBBIKAHMSI TATOTEHA K JIEHCTBYIONIEMY BelllecTBY npenaparta [17].

OT npuMeHeHHUs MeTaJaKcuia Kak JIeHCTBYIOLIEro BeIlecTBa B CO-
CTaBe IMIMPOKO MCIOIB3YyEMOTO Ha MPAKTHUKE 3aIIUTHl KapTo(hems IpOTHB
¢urodroposa ¢ynrummna Pumomun ML, CII orkaszamace ¢upma-mpo-
W3BOAWTENh, 3aMEHHUB €ro Me(pEHOKCAMOM, OTHOCSIIHMCS K TOHW JKe
XUMHAYECKOM Tpynne (eHWIaMuaoB, 9To M Meranmakcuia. OnHako Obuia
BbIpaboTaHa aHTHUPE3UCTEHTHAsE CTPaTEerHsi NMPUMEHEHHs (QyHTHINIOB,
KOTOpasi TpeaycMaTpuBalia MCIOJIb30BAHUE MPENapaToB C pazIHYHbIM
MEXaHU3MOM JICHCTBHUS, MPOBEACHUE MPOQUIAKTHIECKUX 00pabOTOK KOM-
OMHUPOBAHHBIMHU (YHTHIMIAMHU He Oonee 3-X pa3 3a Mephoi BeTeTaIlluu
JIO TIOSIBIICHUS MPHU3HAKOB 00ie3HU. [[0CKONBKY OCHOBHBIMH (DaKTOpaMu,
OIIPEEIISIONIMMHU JIONI0 COAEPIKAHMSI YCTOWYMBBIX (OPM B HOIYISLIUN
BO30ynuTenss GuToPTOpO3a, SBISIOTCS KOJIMYCCTBO U 4YaCTOTA MPUMCHE-
HUsI QYHTHIMAOB C CUCTEMHBIM KOMIIOHEHTOM, MOJTOMY IIeJIeCO00pa3HbI
OTpaHWYEHUS B UX IPUMEHEHUH [7].

Bwmecte ¢ Tem, HM3MEHSIOMMECS YCIOBHS IIPOM3BOJICTBA KapTOQers,
pacIiupeHnue acCOPTUMEHTA WHCEKTHIHIOB W (YHTUIIUIOB Pa3IUIHOTO
MeXaHn3Ma JICHCTBUS, MPOUCXOSIas TeHETHYEeCKasl MepPecTpoiKa CTPYyK-
TYpbI Oenopycckux nonyssiuuit P, infestans w L. decemlineata oOycnoBnunn
HeO6XO,I:[I/IMOCTI) YCOBEPIICHCTBOBAHUA aHTUPE3UCTCHTHBIX ITPUEMOB TEXHO-
JIOTHH 3aIUThI KapTodels OT BpeauTelieil u 0one3Hel, crnocoOCTBYIOMINX
TIPOMTICHUIO CPOKOB 3(H(HEKTUBHOTO UCITOTH30BAHUS ITECTUITH/IOB.

Marepuanbl W MeTOAbl MpoOBedeHHsl ucciaegoBanmii. [Iposepky
YCOBEPILICHCTBOBAHHBIX AHTUPE3UCTEHTHBIX JJIEMEHTOB TEXHOJIOTHH MPO-
Boauau B 2009 . B MPOM3BOJCTBEHHBIX YCIIOBHSIX: 3aIIUTY KapTodeis oT
KOJIOpaACKOTo kKyka — Ha 0aze mocanok B KYCII «YTec» bapanoBuuckoro
paiiona bpecrtckoit obnactu, 3auury ot purodproposa — B CIIK «Arpokom-
6unat CHOB» HecBmkckoro paifona MuHCKOM 00macTH.

HccnenoBanust BRITONHSIIA HA PAfOHUPOBAHHBIX COpTax KapToherns pa3HbIX
TPYI CHeNOCTH: paHHUH — Jlenb(uH; cpenHepanHnii — ApXuzes; cpeiHecie-
b1ii — Cxap0; cpemreno3nauii — XKypaBuHKa; O3MHUNA — AJTBITUHKUCT.
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CpaBHUTENBHBIA aHATH3 (PEHOTHIIMYECKOH CTPYKTYpPBI HPUPOMHBIX IIO-
MYJSIUNA BPEAWUTENST TMPOBOAWIN C HCIIOIB30BaHHEM 9 OCHOBHBIX MOpP(,
BBIJICTISIEMBIX TI0 THIIAM PUCYHKA IIEPEIHECTMHKH (IIPOHOTYMa) MMAaro Io
knaccudukamuu C.P. @acynaru [20, 21]. AHannuzy QeHeTHn4eckoro mnoju-
MopdH3Ma MOABEPralich MEePEe3UMOBABIINE U MoJoible Kykd. OObeM
BBIOOPOK IHTOMOJIOTHUECKOTO Marepuaja C MOCaJOK, BO3JCIBIBAEMBIX B
CEJIbCKOXO3SIICTBEHHOM HPENNPUSITUH COPTOB KapTo(ess, COCTAaBIsIT MpU
kaxoM coope 50-100 xxyxos [12].

C 1enpi0 TUAarHOCTUKHU PE3UCTEHTHOCTH B OMYIISIIIUAX BPEAUTENS K TIH-
PETPOUIHBIM HHCEKTUINAAM IIPUMEHSIIH MOp(oTunndecknii Metox [6].

Jdnst w3ydenus: Ouonornyeckoil 3(h(HEeKTUBHOCTH aHTHUPE3UCTECHTHBIX
TaKTHYECKUX TPHEMOB yUYeT YHCIEHHOCTH JWYMHOK KOJOPAJCKOTO JKyKa
OCYIIECTBIISIHN Tepes o0padoTkoi mHa 1, 3, 7, 14 u 21 cyTKH Ha MOAETBHBIX
MapKHpPOBaHHBIX PACTEHUSX KapTogens cormacHo «MeToandecKkuM yKa-
3aHHMSAM I10 PETMCTPALMOHHBIM HCIBITAHUSM WHCEKTUIMIOB, AKapHIUIOB,
MOJLTIOCKOITHIIOB, POJICHTUIIMIOB ¥ (DEPOMOHOB B CEIBCKOM X03sHCTBE» [10]
1 «MeToYeCKNM yKa3aHUsIM 1O TIPOBEJICHUIO PErMCTPAIIMOHHBIX UCITBITA-
HUIA OMOTIpenaparoB Jyisl 3alUTHl PACTEHUH OT BpeauTenel u Oonesnein» [9].

CrerneHp NMOBPEKACHUS JINCTOBOW MOBEPXHOCTH PACTCHUH KapTodens
OILIEHMBAJIA COTTIACHO «METOMMUECKIM PEKOMEHIAMAM MO WHAWKAINU 1
MOHHUTOPHHTY IPOLECCOB ATANTALNK KOJIOPAJCKOTO XKyKa K I'€HETHYECKH
MoAN(UIMPOBAHHBIM copTaM Kaprodens» [8].

OleHKy pacrnpoCTpaHEHHOCTH M CTENEeHH pa3BUTHS (urodroposa
KapTodessi MPOBOMWIN MO InKaje: 10 25% — nempeccuBHoe, 25-50% —
ymepensoe, 6onee 50 % — smudurornitHoe. bonesnu KiryOHeH onpenensim
cpasy mocne yOOpKH, BeIpaxas B IPOLEHTaX K OOIIeld Macce Wi YUCITy
KIIyOHeH B oOpasiie cornmacHo «MeToan4ecKnM yKa3aHUsIM 110 PETHCTPAIH-
OHHBIM HCIBITAHUSIM (DYHTHIINIOB B CEITLCKOM X03stiicTBe» [11].

[IpoayKTHBHOCTh pacTeHUA KapTodes OmpenessuIi Mo OOIIeMy YUCTY U
Macce KITyOHeH. X03siCTBeHHYIO 3(D()EKTUBHOCTh PACCUMTHIBAIA Ha OCHOBE
COXPaHEHHOTO ypoXKasi, IIOJTyYEHHOTO 3a CUET IIPOBECHNS 3aIUTHBIX MEPOIIPH-
SITHIA B CPaBHEHUH ¢ 0a30BOIf TEXHOJOTHEH. DKOHOMUIECKYTO d(PEeKTHBHOCTD
OIIPEJIEeISUTN MyTEM COIIOCTABIICHUS 3aTpar 10 3allUTe PACTCHHUH CO CTOMMO-
CTBIO 3alIUIIeHHOTO ypokas [23]. [omydeHHbIe JaHHBIE 00pabOTaHBI METOIOM
MaTeMaTHYeCcKol CTaTUCTHKH C HCIOIb30BaHueM rporpammMsl MS Excel.

Pe3yabTaThl 1 UX 00cy:k1eHue. J[715 MpOU3BOACTBEHHON TPOBEPKHU YCO-
BEpPUICHCTBOBAHHBIX AHTHUPE3UCTEHTHBIX MPUEMOB TEXHOJOTHH 3alIUTHI
KapTo(ess OT KOJIOPAICKOTO JKyKa OBLIO BBIOPAHO CEITbCKOXO3SIICTBEHHOE
npeanpustue B IOxHo# arpoxmumaruueckoin 3oHe KYCII «YTecy, rne
JUINTEIBHOE BPEeMs ITPUMEHSUIN MHCEKTHINbI U3 XUMUYECKOTo KJjlacca IH-
perpounos (Kapars 3eon, MKC; ®dacrak, KDJ).
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deHoTUNMUECKUH aHANIHU3 CTPYKTYpBl IHOMYJSLUH IEPe3MMOBAaBIIMX
JKYKOB, COOpaHHBIX Ha COpTax KapTodes pa3IngHbIX TPy CIEIOCTH HO-
Ka3zall, YTO B «HOBOCAJOBCKOW» MOMYJISLHHA 4aCTO BCTPEYACMOH SIBISIACH
¢denomopda Nel (16,4-37,8%). I1pu naBneHun GakTopoB >KyKH CIIOCOOHBI
YBEJIMYHMBATh CBOIO JIOJNIO B pacnpesieneHny (peHOTHIIOB B MOMYJISIMHU, YTO
yKa3bIBa€T Ha MMOBBINICHHYIO XXM3HECIIOCOOHOCTh. PeIKMMU SIBISUIUCH (eHO-
Mopder Ne 7, 8, 9 — ux nomnst BapeupoBana ot 0 1o 6,7 % (puc. 1).

w Apumes
B Crapb

% AypasmsKa

Hacrora BetpedacMoctd, %o

Deromopds

IIpumeyanue. [MarnocTHyeckue napaMerpbl yCTOMYHBOCTH NONYJIsSIMIH KOJIOPAJACKOI0 KyKa K IH-
peTpoujaM 1o 4actore BcTpedaemocT ¢enomopdni Ne 3: 10 15% — yyBcTBUTENbHAS MOMYJISAINS;
15-20 % — TosiepanTHasi; 10 30 % — pe3ucrenTHast; 10 S0 % — BLICOKOPE3HCTEHTHAS MOMY TSI,
Pucynok 1 — ®eHoTunuyeckas cTpyKkTypa
«HOBOCAI0BCKO»onyasiuuu kojopaackoro xkyka (KYCII «Yrtec»,
BapanoBuuckuii paiion, Bpecrckas o61acts, 2009 1)

CormnacHo paHTOBOM XapaKTEPUCTUKE MOMYIISIMHI KOJIOPAJCKOTO KyKa 1Mo
PE3UCTEHTHOCTH K MUPETPOHIAM, B OCHOBY KOTOPOM MOJIOKEHA M0JIs (heHo-
Mopds! Ne3 ot obrmiero konmudectsa Mopd, B «HOBOCAOBCKOI MOMYIISIIHN
BCTPEYAIINCH KaK pe3ucTeHTHBIE (28,3 %), Tak M BEICOKOPE3UCTEHTHBIE 0CO0N
(38,8%) (puc. 1). B cBs3u ¢ TeM, 9TO BBICOKOPE3UCTCHTHBIC OCOOH BCTpe-
yamuch Ha copTe JKypaBWHKaA, TO anmpoOHpOBaHUE yCOBCPIICHCTBOBAHHOW
AHTUPE3UCTEHTHOM TEXHOJOTUU OCYILIECTBIISIIIN Ha CPEAHETIO3/IHEM COPTE.

[Ipeononenrie pe3aUCTEHTHOCTH KOJIOPAACKOIO KyKa K IUPETPOUIaM J10-
CTHTaJIH, UCTIONB3YS ONBITHBIE TEXHOJIOTHH C IPIMEHEHHEeM Onorpenapara
Bamutypun, XK (3,0 m/ra), B cocTaB KOTOPOTO BXOAWUT CIIOPOBO-KPHCTAIH-
YECKUI KOMIUIEKC U 3K30TOKCUH Bacillus thuringiensis, var darmstadiensis,
mramm Ne 24-91, KOMNO3WIIMOHHOTO cocTaBa Ouomnpenapar banutypus,
K (3,0 n/ra) + nuperpoun Kapars 3eon, MKC (0,09 n/ra) uau Kapara
3eon, MKC (0,09 a/ra) + Bamurypun, XK (3,0 n/ra) [19] u uHCcekTHInAa,
OTHOCSILIETOCS] K XMMHUYECKOMY KJIaCCy HEOHMKOTHMHOUJBI U COAEPIKAILErO
aneramunpun, 200 r/kr — Mocrmmnas, PIT (0,06 kr/ra). [Ipudem HOpMa pac-
XO0JIa TTUPETPOUIICOICPIKAIIETO HHCEKTHIINA B KOMITO3HUIINU ObLIa CHIDKCHA
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Ha 30 % oT cpeqHell 3aperucTpupOBaHHON HOPMBI. B kauecTBe 6a30BO Tex-
HoJoruu uctons3oBanu Kapars 3eon, MKC (ismmOpa-turanotpus, 50 /1) ©
pexoMeHayeMoi HopMmoii pacxona (0,1 i/ra) [14].

ITo arpomereoponornueckuM MokKazaressiM, ycTaHosieHo, uto B 2009 . B
BapanoBuuckoM paifoHe Temmneparypa Bo3myxa Bo Il nexane mast Hike cpea-
HeMHorojieTHel HopMmBbI Ha 1,7 °C ¥ KOJHMYECTBO OCAJKOB BBIIIE HOPMBI Ha
28,0% crmep:kuBasl BBIXOA KyKa U3 MecT 3uMoBku. Onnako B III gexanme Te-
KyIIIeTo MecsIla Tpu Temreparype Bo3myxa +14,6 °C, 94To coOTBETCTBOBAIO
CpeIHEMHOTOJIETHEMY 3Ha4eHHIO, HaOmonmancs Bbxon ¢urtodara. Hebmaro-
MIPUSITHO CIIOKUITUCH TTOTOHBIC YCIIOBUS Uil BpeauTens Bo Il jexane MroHs:
TeMIeparypa BO3/lyXa HIDKE CPEJHEMHOTOJIETHEro rnokasarenst Ha 2,2 °C u
KOJIMYECTBO OCAJKOB, MpeBbIaroniee Hopmy Ha 59,0 %, 3aepKUBain pa3Bu-
THE KOJIOPAJCKOI0 JKyKa. YBEJIMUEHHE K€ TeMIieparypsl Bozayxa B Il nekane
ntoHs — | nexaze uronst (coorBeTcTBeHHO Ha 2,6—0,9 °C BBIIIIE HOPMBI) IPUBETIO
K 3aCENICHUIO BPEIUTENIEM MOCAJIO0K KapTo(els BBIIIE TOPOrOBOrO YPOBHS —
3aCeNICHHOCTh pacTeHui jamyuHKamMu — 82,0%, wmcnenHocth — 23,5 oc./
3acenenHoe pacrenue. B crpykrype nomymsmu L cocrasnsimi 21,5%, L, —
70,9; L, -7,1; L,— 0,4 %. omns mmamsok miammux Bo3pactos (I-11) nocturana
92,4 %, 9TO YOBIETBOPSIIO TPEOOBAHUSAM TI0 CPOKY PUMEHEHHSI TIPETIapaToB.

CormacHo pe3ynbTaTraM, IOTYYeHHBIM B ONBITHOW TEXHOJIOTHHU CIYCTS 7
CyTOK Mocyie 00paboTKH rubenb TuauHOK (L -L,) BpeauTens o BIusSHHEM
Ouornpenapara cocrasisiia 52,8 %, KoMOMHALNIT IpernapaToB XUMHIECKOTO
n Guonorunyeckoro cuHresa — 76,0 %, XMMHU4eCcKoro, 001aaoIIero CUCTeM-
HbiM geiictBueM — 80,3 % (tabm. 1). IIpu 3ToM 3aceiqeHHOCTh pacTeHUi
JIMYUHKAMH B cpeqHeM gocturaia 68,0% ¢ uuciaeHHocTeio 16,1 oc./3ace-
JICHHOE pacTeHNUe, UTo MpeBbimano 3Haderne DI1B. B crpykrype momymnsiim
L, cocraBmsm 1,2%, L, — 18,7; L, — 34,6, L, — 45,5%. Jlonst Tu4uHOK
minaammx BospactoB (I-1I1) cocrasusima 54,5%. Jlannas ¢urocanuTapHas
CUTyalys CriocoOCTBOBAJIA TIPHHSATHIO PEIICHUSI O TIPOBEICHUN ITOBTOPHON
00paboTKH, Yepe3 HEILII0 MoCiie KOTOpoit Onosorunyeckas 3Qp(HEeKTHBHOCTh
nocruraia 6osee 80,0 % kak B 0a30BOM, TaK M B OIBITHON TEXHOJIOTHSX.

B xonme Bereranym kaprodens (depe3 MecAIl mocie 00paboTKH) OIeHH-
BaJIM CTETICHb IOBPEKICHMUS JINCTOBOW MTOBEPXHOCTH PACTCHUN JIMIMHKAMU
KOJIOPAJICKOTO KyKa, KOTOpas B BapHaHTe 0c3 00pabOTKH HaxXOIWwiach Ha
ypoBHe 95-100 % (5-i1 6amt), B TO BpeMst KaK MPH UCTIOIb30BAaHUU OIBITHON
TEXHOJIOTHH ¢ TpuMeHeHreM banutypuna, XK — 20,0 % (2-it 6amt), koMmOnHa-
U XUMHAYIECKOTo 1 dnosormyeckoro npenaparo (bamurypus, XK + Kapara
3eon, MKC u Kapat»s 3eon + barutypus, X) 1 onHOKpaTHOTO IPUMEHEHHUS
xuMmdeckoro uHcekruimaa (Mocmnan, PIT) — mo 10,0% (1-# 6amr), ato
COOTBETCTBOBAJIO IOBPESIKIACHHOCTH pacTeHu KapTodens putoparom B 6a-
30BOM TEXHOJIOTHUH.
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Ta6auua 1 — DPpdhexTHBHOCTL YCOBEPHIEHCTBOBAHHBIX AHTHPE3UCTEHTHBIX
MPHEMOB TeXHOJIOTUH 3aIIHUTHI KapTo(esisi 0T KOJIOPAJACKOro KyKa
(mpousBoacTBenHblii onbIT, KYCII «YTec», bapanoBuuckuii paiion, bBpecrckasi
obmacth, copt 2Kypasunka, 2009 r.)

TexHO10T UM 3aIHTHI
0azoBast ONbITHASI
Mokaszarein nHperpou Ouompe- | Ouompenapar + | HEOHHKOTH-
napar HHCEKTHIH HOMJI
Kapars | Bauury-| Bawurtypun, )K+ | Mocnuian,
3eon, MKC | pun, K | Kapars 3eon, MKC PIT
KparHocts 06paboTok ) 2 ) 1
HMHCEKTHIIUIaMU
13 HUX: OHOINpenaparaMu - 2 2 -
Mectuupanas Harpyska, 0,01-0,015 0 0,009 0,012
KT JI.B./Ta
Kiacc omacuoctu 3 4 3,4 3
Cﬂnmeﬂneo MECTULIHIHOM ) 100 10,0-40.0 20,0
HarpyskH, %
CHI/DKSHMe PE3HUCTEHTHBIX 3.1 206 230 236
oco0eit, 1L.11.
CHUKEHUE YUCIICHHOCTH
JTMYUHOK [0 CYTKaM TI0Cie
00pabotku, %
72,9 58,8 76,1 90,1
3 84,8 63,7 90,1 91,3
7 70,1 52,8 76,0 80,3
14* 87,2 82,1 81,8 80,2
21* 87,0 78,6 72,5 73,0
YpoxaitHOCTS, 1/Ta 107,4 123,0 145,1 113,1
CoxpaHeHHBIH ypoxaii, 1/ra - 15,6 37,7 5,7
% - 12,7 26,0 5,0
3arparsl Ha 3aLUTY OT Bpe-
JINTENIS B IEPUO]] BET€TaIUH, 12,8 70,1 104,7 18,9
nosn. CHIA/ra**
VCII0BHO YHCTBIN T0XOI,
o, CLIA/ra** - 2219 582,9 95,9
PenrabensHocTh, % - 316,6 556,7 507.4

*14 1 21 cyTKH MCYHCJISIOTCS T0CJIe epBoii 00padoTku wim 7 u 14 — nocie Bropoii; ** B nenax 2009 r.

JInst TMarHOCTHKN PE3UCTEHTHOCTH (uTo(hara K MAPETPONIaM HaMH OCy-
IIECTBISIICS cOOp MOJIOAOTO KYKa, BBIXOJ KOTOPOTO HAOMIIOfAJICS CIycTs 3
HEJIENH T10CIIe IEPBOi 00pabOTKU B M3y4aeMbIX BapHaHTAaX OIbITa. BhIsBICHO,
YTO B pe3yJIbTaTe IPUMEHEHHS yCOBEPIICHCTBOBAHHON aHTHPE3NCTEHTHOM TEX-
HOJIOTHH ITPOUCXOJIUT PE3KOE CHIKEHHE YaCTOTHI BECTPEYaeMOCTH (heHOMOP(BI
Ne 3 y MOJTOIBIX KYKOB, UTO TPEJOTBpAIAEeT PAaCIPOCTPAHEHHE PE3UCTEHT-
HBIX ocobeit. Tak, coBMecTHOe TprMeHeHne Onorpenapara bamurtypun, XK
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n nHcektuimaa Kapars 3eon, MKC ¢ ymeHbIIeHHONH HOPMOIT pacxosa cIio-
COOCTBOBAJIO CHIDKCHHIO YAaCTOTHI BCTPEYAEMOCTH H3YydaeMO (heHOMOPQBHI
Ha 23 ILII., XapaKTepu3ys NOMYJIALHIo Kak TonepanTHas (Tadm. 1). Tonepant-
HOW MOMYJISINSA SBISUIACH U IIPU IPUMEHEHHH Onoripenapara bamutypun, XK
Y WHCEKTHIIA U3 XUMHUYECKOTO KJIacca HeOHHKOTHHOUAB MocmmaH, PIT,
YacToTa BcrpeyaeMocT eHomopdsl Ne3 cocrapisiiia COOTBETCTBEHHO 18,2
15,2%. B BapuanTe 6e3 00paboTKi 0cOOM MO-TIPEKHEMY OBIITH PE3UCTEHTHBI.
Bwmecrte ¢ Tem, nBykparHoe npumenerne Kapars 3eon, MKC B 6a3oBoM Bapu-
aHTe IPHUBEIIO K TOMY, 4TO 10J1st heHomopdbl Ne 3 yBenmmymnack Ha 3,1 11.11. o
cpaBHEHHIO ¢ ucxoxHoi (38,8 %) u nocturana 41,9 %, 4To XapakTepru3oBaio
0co0eil B TONyJAINN KaK BEICOKOPE3UCTEHTHEIE.

Ha ocHOBaHMHM MOJyYEHHBIX JAHHBIX, MOXXHO KOHCTAaTHPOBATh, YTO MPU
HapacTaHWK YHCICHHOCTH Bbime DIIB, Bropyio o6paboTky HEoOX0aMMO
MIPOBOJNTH WHCEKTUITUIOM, OTIMYAIONINMCS MO0 XUMHUYECKOMY KIIAcCy OT
paHee HCIOJIb30BAaHHOTO B BEr€TallMOHHOM CE30HE.

[Ipy ocBoeHMH ONBITHOH TEXHOJOTHMH C NPUMEHEHHEM KOMIIO3HUIIUI
OMOIOTHYECKAX M XUMHUYECKUX TIperapaToB Ha KapTodele CHIDKCHHE Iie-
ctuiuaHoN Harpysku coctaisuio oT 10,0 mo 40,0 % 3a cueT ymeHbIICHUS
HOPMBI pacxofa MHPETPONA, MPH HCIIOIH30BAHUN HEOHHMKOTHHOWIA — Ha
20,0 %, 6monpemnapara — Ha 100 % oTHOCHTENIFHO 0a30BON TEXHOIOTHH.

[IpuMeHeHHe TaKTUYECKUX NPUEMOB B 3alluTe KapTrodens OT KoJio-
pascKoro JKyKa MPUBENO K CYIIECTBEHHOMY CHIDKCHHIO BPEIOHOCHOCTH
¢urodara u coxpanenuto 5,0-26,0 % ypoxas kiryOHEH 10 cpaBHEHHMIO ¢ Oa-
30BBIM BapuaHTOM. Pacuer sKoHOMHUYeCcKOi d((PEKTUBHOCTH MOKa3all, YTO
YCIIOBHO YHCTBIN JOXOJ MPH 3TOM Kosrebaincs B mpeaenax 95,9-582,9 mom.
CIIA/ra pu penrabensHoct 316,6-556,7 %.

Takum 00pa3oM, TNpPUMEHEHHE YCOBEPIICHCTBOBAHHONW aHTHPE3H-
CTEHTHOW TEXHOJIOTHUH TIPH JOCTI)KEHHH MOPOTOBOTO YPOBHS BPEAWUTEIIS,
BKITIOYAIONICH Kak OWoIperapar, Tak U ero KOMOMHAIMIO ¢ TOHMKEHHON
HOPMOH pacxo/ia MUPeTpor/ia i HEOHUKOTHHOWI, 00ECTICYMBAET BHICOKYIO
Ouosorn4eckyo dpQEeKTUBHOCTD, YTO COACHCTBYET 3aMeJICHHIO Ipoliecca
(hopMHpOBaHUS WIH TPEOIONCHUS PE3UCTCHTHOCTH B TOMYIANUAX (HUTO-
(bara 1 JjaeT BOBMOXXKHOCTh MHOTOJIETHETO ITPAKTHYECKOTO HCIIOIb30BaHUS
WHCEKTHIHAOB B CHCTEMAaX 3aIIUTHI KapTOQeIis OT KOJIOPaJCKOTO JKyKa.

[Ipou3BOACTBEHHYIO MPOBEPKY TAKTUYECKUX IIPUEMOB YCOBEPIICH-
CTBOBAaHHOW AHTHUPE3NCTEHTHOW TEXHOJIOTHMM 3alluThl Kaprodens oT
¢durodToposa nporoanan Ha 6aze mocamok B CIIK «ArpokomOuuar CHOBY
Hecmxckoro paitona MuHCKOW 007acTH, e TOMYISAIUS BO30YIUTEINs
MIPAaKTHYECKH €KErOJJHO MO/IBeprajiach Bo3aeHcTBHIO GyHrunuaa Pugomun
roina MII, BAT.

YcoBepIIeHCTBOBaHHAs aHTHPE3WCTEHTHAsT TEXHOJOTHA —TIperycMa-
TpHBaJa 4YepeJOBaHUE MPENapaToB C Pa3IMYHBIM MEXaHH3MOM JCHCTBHS:
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2-KkpatHasi 00paboTka pacteHuil kaprodens Pugommiom romx ML, BAT
(640 r/xr manxoreba + 40 1/kr MedeHokcama, 2,5 Kr/ra), ¢ MOCIeIyromeit
obpadotkoii bpaso, CK (500 r/n xmoporanonwuna, 3,0 n/ra) U mOCICTHSISL
obpaborka lupnanom, CK (dyasunam, 0,4 n/ra).

B 6a3oBom BapuanTe Ha panHeM copre [enbdun 4-kpaTHas oOpaboTKa
Punomunom rong ML, B/II, a Ha nmo3anem copre ANBIMHUCT 3-KpaTHas
obpabdorka Pugomuiom roma ML, BJI (2,5 kr/ra) ¢ nocieayomumm omnphbi-
ckuBanueM lupranom, CK (0,4 i/ra).

OO0paboTKy HAYMHAIK TMPOBOIUTH C (ha3bl CMBIKAHHS OOTBHI B PsKaXx,
CTEIeHb MMOPAXKEHUs pacTeHHH (PUTOPTOPO3OM YUUTHIBAIM MEPE/l HAYAIOM
Ka)JIOT0 OINPBICKUBAHMUS, & TAKXKE MMOCIE OKOHYAHHS 3AIUTHOTO JCUCTBUS
(GyHruIMa B 3aKIIOUYUTEIEHON 00paboTKe.

Kak moka3zanu nccnenoBanus, mpu ydere uepe3 10 gueit mocie mocnenneit
00paboTku Ha parHeM copTe [lenb(uH oTMedeHO SNH(GUTOTUIHOE pa3BUTHE
¢urodroposa (78,6 % — B onbiTHOM Bapuante u 87,5% — B 6a30BOM), B TO
BpeMsi KaKk Ha MO3HEM COpTe AJIBIIMHUCT BBISBICHO YMEPEHHOE Pa3BUTHE
6omesnn (40,5 n 45,0 % COOTBETCTBEHHO).

Kak cneqyer u3 TaHHBIX TaOIMIBI 2, pa3pad0TaHHbIC TAKTHYECKUE TPUEMBI
10 MPEOJIONICHNI0 PE3UCTEHTHOCTH BO30OyauTens ¢urodhroposa K (yHrHIH-
JIaM U 00ECIIEUCHUIO CHIDKEHHSI UX CEJIeKTHBHOIO JABJICHUS HA MOMYJISIIHUIO,
HUMEIOT OHOIIOrMYIECKHUE, FIKOJOTHUSCKHE U SKOHOMHYECKUE TIPEUMYIIECTRA.
Tabauua 2 — IPPeKTHBHOCTD YCOBEPIIEHCTBOBAHHBIX AHTHPE3UCTEHTHBIX IIPHEMOB

TEXHOJIOTHH 3AUIMTHI KapTodedst oT putodroposa (npoussoacTeennsbii onbit, CITK
«Arpokombunar Cuos», HecBmkekuii paiion, Munckast o6iacts, 2009 r.)

Moxasarean TexXHOJOruu 3aIUTHI
copt deasdun COPT AJIBIIHHHUCT
0a3oBasi | onbITHasi | 0a3oBasi | ONbITHAsK

KonuuectBo 06paboToOK, BCero 4 4 4 4
13 HUX (PeHUIIAaMUIaMU 4 2 3 2
et 2 4 3 4
Tlectunmanas Harpy3Kka, Kkr/ra 10,0 8,4 7,9 8,4
CHUKEHUE NECTULIUAHON HArpy3KH, % - 16,0 - -
CHmxenue pa3sutust purodroposa, % - 10,2 - 6,5
VYpoxaitHoCTb, 1/Ta 305,0 313,0 238.,0 240,0
TIpubaBka yposxasi, 1/ra - 8,0 - 2,0
e e ot | wsa | s | 1
DKOHOMHSI MaTePUATIbHBIX PECYPCOB Ha 3 317 B 121
3amuty pacrenui, nomt. CILIA/ra* ’ ’
VenoBHO umcThIi goxo, goiut. CIIIA/ra* | 8939 1077,8 37,9 88,0
PenrabensHocTh, % 327,9 427,0 20,2 494

*B nenax 2009 r.
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BrisgBeHo, 9TO 3arparhl, KOTOpPBIE IOHECIO XO3SMCTBO HA 3aIlIUTy
pactenuii kaprodens B 0a30BbIX TEXHOJIOTHIX OKYIHJIMCh MEHbIICH NpH-
0aBKOH yposkast 10 CPaBHEHMIO C ONBITHOH. Mcrionbp30BaHue npeaaraeMoi
TEXHOJIOTHH 3alTUTHI KapTodes copToB JlenbhuH u ATBIIMHUCT COMPOBO-
KTAeTCsl YBEIIMICHUEM YCIOBHO YHCTOTO JOX0/1a TI0 CPAaBHEHHIO ¢ 0a30BBIM
BapuaHTOM cooTBeTcTBeHHO Ha 183,9 m 50,1 momn. CIIA/ra, penTadenb-
HOCTb — 49,4-427,0%.

Pe3ynpTarTsl IpUMEHEHNST TAKTUYIECKUX MTPUEMOB 3aIIUTHI KapTO(ens OT
0oJie3HH B MEPUOJI BEereTaluy OTPasHIkCh Ha pa3BUTUH (HUTO(GTOPO3HOM
THUJIH B TIeproJ] yOOPKH U XpaHeHus KiyoHel. Tak, mpu yOopke paHHETo co-
pra JlenbhuH, KOTOPBI XapaKTepH3yeTcsi HU3KOi yCTOHUMBOCTHIO KITyOHEH
oTepu ypoxkasi oT (pUTO(MTOPO3HOW THHIN B 0a30BOM M OMBITHON TEXHO-
soruu coctaBmwid 8,5 U 8,2 % COOTBETCTBEHHO (TOT/Ia Kak B KOHTpousie 0e3
obpabotku — 11,1%). Ha copre ATBIMHUCT MO3AHEH TPYNITBI CIICIOCTH C
BBICOKOW YCTOWYMBOCTBIO K PUTODTOPO3Y JIMCTHEB U cpeiiHei kK hutodro-
po3y KIyOHEW TmoTepH ypokas OT OOJIe3HH OBIIM HIDKE M KOJeOaInCch OT
3,4% B onbITHOM BapuaHte 110 3,7 % B 6a30BoM (B KOHTpoIse 6e3 00paboT-
ku — 4,6 %) (puc. 2).

12

10+ 11,1

MoTtepu ypoxas ot dpuTodpTOpO3HOV
rHANKN, %
@

o0 Lo, B0 e B 20,0

KOHTpOnb ‘ OI'IblTHbIVI‘ 6a30BbIi |KOHTPONL ‘OI‘IbITHbIVI‘ 6a3oBbIi

OenbduH AnbnuHucT

‘ O npu y6opke Huyepes 2 mecsia ‘

Ipumeuanne. ITpn yoopke —% noreps mo Macce; 4epes 2 Mecsilia XpaHeHHust — % 1oTephb 10 KoJIHYe-
CTBY NOPAKEHHBIX KJIYOHeii.

Pucynok 2 — I (eKTHBHOCTH YCOBEpPLIEHCTBOBAHHBIX
AHTHPE3MCTEHTHBIX IIPUEMOB TEXHOIOIMH 3aLUThI KIyOHel
Kaprodeiisi ot puTodTopo3Hoii ruuM (Mpou3BoacTBeHHbII onbIT, CITK
«ArpokomOuHat CHoB», HecBum:kckmii paiion, Munckas o61acth, 2009 r)
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BwmecTe ¢ Tem, Tpu MPOBEAECHUHN yUeTa Yepe3 ABa MECsIIa XpaHEeH!s 11opa-
JKCHHBIX (PUTOPTOPO30M KITyOHEH paHHEro copra Jleas(QuH B KOHTPOIEHOM
1 OTIBITHOM BapHaHTaxX He 0OHapYKEeHO, B 0a30BOM K€ paclpoCTPaHEHHOCTh
¢urodroposHoit ranm nocrurana 3,0 %, mozaHero copra AJNBIUHUCT — B
OITBITHOM BapHaHTE HE BBISIBIICHO, B TO BPEMsI KaK B KOHTPOJIbHOM BapHUaHTe
notepu coctaBuiu 4,8 %, a B 6azoBom Bapuante — 3,0 % (puc. 2).

3akiroyenne. TakuM 00pa3oM, yCOBEPIICHCTBOBAHHASI AaHTHPE3UCTEHT-
Hasl TEXHOJIOTHS 3aIIUTHI KapTOQeIIs OT KOIOPaICKOTo XyKa U hutodhToposa
B IIPOM3BOJICTBEHHBIX YCIOBHSX ITOKA3ajIa BBICOKUH 3aIINTHEINA 3(h(eKT.

TakTHuecKMMH ~ MpUEMaMH [0  NPEOAOJCHUIO  YCTOWYHMBOCTH
KOJIOPAJICKOTO )KyKa K MHCEKTUIHJaM SBIISUIMCH MOHHTOPHHI PE3HCTEHT-
HOCTHU HOHyHHHHﬁ, HUCIIOJIB30BAHUEC 6I/IOJ'[OI‘I/I‘IGCKI/IX npenaparoB MWJIN
KOMIIO3UIIMOHHOTO COCTaBa IPENapaToB XUMHUYECKOTO U OHOJIOTHYECKOTO
CHHTE3a WM MHCEKTHIU/a-HCOHNKOTHHONWA. B pesynsrare mprUMeHEHUs
YCOBEPILICHCTBOBAHHONW AHTUPE3NCTEHTHOW TEXHOJIOTHH OHOJIOTHYecKast
3¢ PEeKTUBHOCTD TpENapaToB HE CHUKAJIACh, YTO CIIOCOOCTBOBAJIO BOCCTA-
HOBJICHUIO YYBCTBHTEILHOCTH MOIMYJISALUHA (YMEHbBIIEHHE PE3UCTEHTHBIX
ocobeli o yacrore BcTpeuaeMocTH Gpernomopder Ne 3 Ha 20,6-23,6 m.11.),
a TakXKe COKpamleHuro nectTuuuanoi Harpysku Ha 10,0-100 %, moTeHnu-
aNBHBIX TIOTeph Ha 5,0-26,0 %, ycmoBHO YHCThIN gox0m — 95,9-582.9 mom.
CIIA/ra, peaTadensHOCTE — 316,6—-556,7 %.

TakTuka npuMeHeHust pyHrHII0B B 3amuTe Kaprodens ot ¢purodroposa
Oazupyercs Ha quddepeHuanum 00padOTOK PacTCHHI B TIEPUO BEreTalluu
C y4eToM OOJIE3HEYCTOHYNBOCTH COPTA, POTALMK MPENapaToB ¢ PasIMYHBIM
MEXaHU3MOM JIEUCTBHS, COKPAILICHNN KPAaTHOCTU 00pabOTOK Ha yCTOMUMBBIX
coprax. B pesymerare HaOmOmamock CHIDKCHHE pa3BUTHSA (puTodTOopo3a Ha
6,5-10,2 %, orcyTtcTBre GUTOPTOPO3HOM THIIIN KIyOHEH B IEpHOJT XpaHEHM,
COKpallleHHE NEeCTULIHON Harpy3ku Ha 16,0 %, yBenndeHue yCIOBHO YUCTO-
ro noxona Ha 50,1-183,9 nosn. CIIA/ra, pentadensHocTs — 49,4-427,0%.

B pesynbrare, npu npuMeHEeHUHU pa3pabOTaHHBIX TAKTHUYECKUX MPUEMOB
CO3/IAI0TCSI YCIIOBHS, TPENATCTBYIOMINE HAPACTaHHE BBICOKOPE3UCTEHTHBIX
(dhopM B mOMyIAMHUAX KOJTOPAICKOTO XKyKa M BO3Oymutens (uTodTOopo3a,
YTO JJaeT BO3MOKHOCTH HCIIOJIL30BAHMS IPETapaToB HA MPOTSHKESHUH IJIH-
TEJILHOTO BpeMEHH. TakTWKa NMpUMEHEHHMsT WHCEKTHLHUIOB U (DYHTHIHMIOB
JIOJDKHA YYHUTBIBATHCS B JAIIbHEHIIIEM, TTOCKOJIBKY M3MEHSETCSl (PUTOCaHH-
TapHasi CUTyalysl, PaCIIUPSETCs ACCOPTUMEHT CPEJICTB 3aIIUTHI M CIIOCOOBI
UX IPUMCHCHUS.
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E.V. Brechko, V.I. Khalaeva, M.1. Zhukova
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

TACTICAL TECHNIQUES OF POTATO PROTECTION
AGAINST COLORADO POTATO BEETLE AND LATE
BLIGHT RESISTANCE TO PESTICIDES

Annotation. In the article the results of the production check of the improved
anti-resistance techniques of potato protection technology against Colorado potato
beetle and late blight are presented. The main tactical methods for overcoming pest
resistance to pyrethroids are monitoring of sensitivity and peculiarities of adaptive
variability of populations under the influence of varietal resources and the insecti-
cidal press, use of biological preparations, composition structure of chemical and
biological synthesis preparations, neonicotinoids. The use of technology contributed
to a reduction in potential crop losses from the Colorado potato beetle for 5.0-26.0 %,
approximately, the net benefit has made 95.9-582.9 USD/ha, with the profitabili-
ty — 316.6-556.7%. The improved anti-resistance techniques of potato protection
technology against late blight are based on the differentiated application of fungicides
during the vegetative period, taking into account the disease resistance of the variety,
rotation of preparations with different mechanism of action, and treatments number
reduction on resistant varieties. As a result, a decrease in the intensity of plant dam-
age by late blight for 6.5-10.2 %, an increase of relatively net income for 50.1-183.9
USD/ha with a profitability of 49.4-427.0% is observed.

Key words: Colorado potato beetle, Leptinotarsa decemlineata Say, late blight ,
Phytophthora infestans (Mont.) De Bary, phenomorphs, resistance, insecticides, fun-
gicides, biologics, advanced anti-resistance technology, tactical techniques.
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IOPEKTUBHOCTD 3AIUTBI COPTO OT
BOJIE3HEM U BPEJUTEJIEM HA OPOIIIAEMBIX U
HEITOJIUBHBIX 3EMJIAX IOTA YKPANHBI

Peyensenm: kano. c.-x. nayx boikosckas A.B.

AnHoTanus. PaccMarpuBaeTcsl 3HAYCHHE BBIPAIIUBAHHUS COPrO 3€pPHOBOTO HA
tore Ykpaunsl. [Ipu ncciaenoBanuy NpogyKTHBHOCTH COPTO B YCIOBHAX FoxHON CTe-
i YKpanHbI U3ydalldl BIUSIHUE CPOKOB CEBa, KaK Ha OPOIICHHH, Tak U 0e3 Hero, ¢
IIPUMEHEHHEM CPEJICTB 3aIllUTHl PACTEHUH OT BpeauTeNnei u Gone3Hell. YcTaHoBIe-
HO, 4TO 3€pPHOBOE cOPro 0e3 opormieHust (HOPMHUPOBATIO HANOOIBIIYIO YPOXKAHHOCT
4,0-4,3 T/ra mpu 3amKMTe PACTCHUI OT BpEAUTENeH U OOJNE3HEH CO CPOKOM CeBa OT
TpeThel AeKaJbl ampes 0 MepBoil Aekaasl Mast. [IpuMenenne Gnomorundeckoil 3a-
mutel ([ayOcuH K.k, + TpuXomepMHH K.K.) Ha Oorape oOecredmio HauOoIbIIue
MIOKa3aTelIn CTPYKTYpPBI ypoKasi U ypokas 3epHA CO CPOKOM CeBa B IIEPBOU JeKaze
Mas. OpomreHne o6ecrednTo MakKCHMalIbHOE YBEeIHUIeHHE ypoxas 68 % mpu Ooriee
MIO3HEM CPOKE CeBa — BO BTOPOI! JieKajie Masi M IPUMECHCHNH XHMMHUUCCKON 3al[UThI
(bu-58 HOBHIH K.e. + AbGakyc MK.e.) OT Oone3Heil u Bpenuteneid. B memom 3amura
pacTenuii copro obecreuna npubaBky ypoxkast Ha 17-38 % npH HENTOIUBHEIX yCIIO-
BusIX 1 Ha 28-39 % mpu opolIeHnN B CPAaBHEHUHU C KOHTPOJIEM.

KuroueBsbie ci1oBa: copro, 3aIuTa, CPOK IOCEBA, OPOLICHUE, CTPYKTypa ypoxKas,
YPOKaHOCTb.

BBenenne. B COBpeMEHHBIX YCIOBHSIX arpapHOro IPOHM3BOJCTBA
VYKpauHbl, BaXXHOE 3HaY€HHE HMMEET IEePCHEKTHUBA pealn3alliy arpoono-
JIOTHYECKOTO M MPOW3BOJCTBEHHOTO IOTEHIMANa COPrOBBIX KYJIBTYD, WX
MHTPOLKIINH, TIPOU3BOICTBA, HOTpeOIIeHNs 1 ncronb3oBanus. Cpean 6oTa-
HUYECKUX BHIOB, COCTABILIIONIMX yYKAa3aHHYIO I'PYIILY KyJIbTYp, OTAEIbHOE
MECTO ClIe[lyeT OTBECTH 3¢€PHOBOMY COpro. B ycioBusx nporpeccupyroniero
YMEHBIICHUS THAPOTepMIYecKoro kodddumuenTa (0,4-0,6), KoTopoe B 1m0-
ClIe/IHee IeCATHIIETHE CTAHOBUTCS Bee OoJlee TUIMMYHBIM JUIsl Iora YKpauHBbI,
copro cnocoOHo (hOPMUPOBATH YCTOHYMBEIE M SKOHOMHUYECKH 1IEIec000pa3-
HBIE YPOXKaH 3€pHA, UTO [TO3BOJISIET €0 MHOTOBEKTOPHO MCIIONIB30BaTh [ 1, 2].

OObemBbl NPOM3BOJCTBA 3€pHA COPrO HE OTBEYAIOT MOCTOSIHHO pacTy-
MM TPEOOBAHMSIM B CBSI3U C HEIOCTATOYHO BHICOKOH ypOXKaifHOCTBIO [3].
[TosTOMY y4eHbIe HIIYT ITyTH PEIICHHS 3TOH ITPOOJIEMBI B pa3paboTKe U pH-
MEHEHHH HOBBIX JJIEMEHTOB TEXHOJIOTHH, KaK SKOJIOTHUECKH OE30IacHbBIX,
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TaK 1 3QPEeKTUBHBIX, 0COOSHHO TIPH 3alTUTE PACTCHUS OT BpeauTenei. Bae-
JpEHUE Ke B POM3BOACTBO 30HAIBHBIX HHTETPUPOBAHHBIX CHCTEM 3aIIUTHI
MOXET PELIUTh MPOOJIeMy ONTUMH3AMH (UTOCAHHUTAPHOTO COCTOSHHUS
MOCEBOB copro [4]. DT CHCTEMBI PAlMOHAIBHO COYETAIOT DKOJIOTUYECKH
Oe3omacHbIe W IesIeco00pa3Hble OPraHW3alNOHHO-XO35HCTBEHHBIE, arpo-
TEeXHUYECKHE, OMOJOTHMYECKHE W XHMHUYECKHE METONBL. AKTyalbHBIM
HaTpaBICHHEM HAayYHBIX HCCIICIOBAHUN SBISAIOTCS HCCICAOBAaHHA, Ha-
MIpaBJICHHBIC Ha Pa3pabOTKy AKOJOTHYECKH O€30MaCHBIX M IKOHOMHYCCKU
11e1eCO00Pa3HBIX TEXHOJIOTHH 3aIIUTHl PACTEHUI OT BPEAHBIX OPraHU3MOB
TIPH Pa3HBIX CPOKAX CEBA M YCIOBUH YBIQKHEHUS.

Marepuajibl U MeToaMKa npoBedeHus. llenpio nccienoBanuii ObLTO
OTIPENICIIUTH ONITUMAIIFHBIC TapaMEeTPhI CPOKOB CEBA, CHCTEM 3aIIUTHI pacTe-
HUH ¥ UX BIMSHHAE HA MOKA3aTeNI 3€PHOBON MPOAYKTHBHOCTH TPH PAa3HBIX
YCIOBHAX yBIaXHEHHUS. [oJeBbIe ONBITH MPOBOIMINCH HA OIBITHOM ITOJIC
Wnucturyra opomaemoro 3emienenuss HAAH B teuenme 2014-2016 rr.
Crioco6 moceBa — MIMPOKOPSIIHBIA ¢ MexaypsaapeM 70 cM, BBICEBaIH OT-
euectBeHHBIH copT lliBmennmii (Pivdennyi). IlpemmectBeHHMKOM ObLTa
cos1. I3 MuHepanbHBIX yIoOpeHni Ha BCEX BapHaHTaX BHOCHJIACh aMMHUad-
Hasl cenuTpa ¢ 1030i N Ha TeKTap 1oj NPEeIoCeBHy 0 KyibruBanuio. Ha
OpOIIaeMbIX y4acTKaxX MPOBENEHO 4 BEreTalMoHHBIX IOJIHBAa OPOCHUTEINb-
Hoi HopMmo# 1500 M*/ra ciocoGom moxaeBanus. Ha BapuanTax ¢ 3amuroi
pacteHmii ot 6one3Helt u Bpenuteneit (gpy3apnos, aIpTepHAPHO3, TEIBMIH-
TOCTIOPHO3, TSI, IOKHAsI cTeOneBass COBKA) MCCIEAOBAIM OMOJIOTHYECKHE
(TayncuH kK., 5 11/ra + TpuXoAepMHH K.XK., 3 J1/ra) 1 XUMHUYECKUE Tperapa-
ol (bu-58 HOBBII K.€., 1 11/ra + Abakyc MK.e., 1,5 j/ra), ¢ OIpPBICKUBAHUEM
B (azy 8-10 nucTreB u mepexn BeIOpaceiBaHneM MeTenku [5]. [Tocer mpo-
BOIWIICS B TPETHIO JIEKaIy ampels, MEepBYIO AeKaay Mas U BTOPYIO JEKamy
Masi, KaK IPH HEMOJIMBHBIX yCIOBUAX, TAK M HA OPOLICHUN COTTIACHO CXEMBI
ombITa. OIBIT 3aJI0KEH METOZOM PACHICTICHHBIX JCISTHOK B COOTBETCTBUHU
¢ meroaukoit MaCTHTYTa Opormmaemoro 3emuenennss HAAH Ykpaunsr [6].

Pe3yabTaThl U uX 00cy:xaenue. OMTHIM U3 OCHOBHBIX SIIEMEHTOB CTPYK-
TYpBI arpoleHo3a, KOTOPBIi OTpa)kaeT aJalTHBHOCTH KYIBTYPHI, SBISIETCS
moigHoTa BcxomoB. OHa ompenersieTcss HOPMOH BBICEBAa CEMSH, MX BCXO-
JKECTBIO M 3aBHCHUT OT TEMIIEPATyphl U BIAro0OECIEYCHHOCTH TOCEBHOTO
ciost mouBkl. Tak, MpU pasHBIX CpoKax cera, B cpeaneM 3a 2014-2016 rr.,
CO3[1aBAJINCh HEPaBHBIC YCIOBUS: TeMIIepaTypa mouBsl Ha mryonHe 0-10 cm
B IEPHOJ] TIEPBOTO cpoka coctanisuia +14,8 °C, Broporo — +16,4 u TpeThero
— +18,8 °C. TIpogomKATEeTbHOCTh MEPHOAA MOCEB-BCXOABI OBLT JTHTEIh-
HBIM TP TIEPBOM CPOKE ceBa U cocTaBui 17 aHeil. Bo BTopoM cpoke 3TOT
Tepruoa yMeHbIancs 10 13 guei, a B TpetseM - 10 9 nneit. Haubonpmee

301



KOJIMYECTBO OCAIKOB, B CPEIHEM 3a TPH rona (B MEpHOJ IOCEB-BCXOIBI)
BBITIAJIO TIPU TPEThEM cpoke ceBa — 22 MM. Camasi BBICOKAs IOJIeBast BCXO-
xecTb ceMsH (98 %) mocTuranachk Mpu MOCEBE BO BTOPOH JeKaae Masi, 4To
00BSICHACTCS OONBITIM KOIMIECTBOM OCAJIKOB U ITOJIOKHUTEIHHBIM TEMITEpa-
TYpPHBIM PEXHMOM ITOCEBHOTO CJI0S TOYBHI. He3HaunTenpHOE yMEHBIIICHHE,
[0 CPaBHEHHIO C 3TUM CPOKOM, HAOIIONANOCh MPH MPOBEICHUH ITOCEBA B
nepBoif aexane mas. Ilpu Gosee paHHEM CpOKe ceBa — TPEThA ICKaaa anpens
BCXOXECTb ObUIa HAMMEHBIIEH 1 cocTaBmsaia 87 %.

YCTaHOBNICHO, YTO ONTHUMH3AIMA AWHAMHUKH OOpa3oBaHWSA M IIPoO-
CTPAaHCTBEHHOTO PACTIPENEICHUS ACCUMHJISIIMOHHBIX M PEMPOILyKTHBHBIX
OpPTraHOB YJAydYIIaeT CTPYKTYPY IOCEBOB M IOBBIMIACT ypoXail copro. Y
3€PHOBBIX KYJIBTYP MPOAYKTHBHOCTH HAXOIUTCS B TPSMON 3aBHCHMOCTH OT
KOJIMYECTBA KOJIOCKOB FUJTH 3€PEH B COLIBETHH, TO €CTh YeM OOIbIIe 3epeH B
COIIBETHH, TE€M BbIIIe ypoxaid. B cpemnem 3a 2014-2016 IT. B HENOIMBHBIX
YCIIOBHSIX BBIPAIIIMBAHUS COPro MPH TMOCEBE B Ooiee paHHWE CPOKH MMETIO0
TEHACHIUIO K (hopMupoBanuto OosbiIel auHbl MeTenku 17,3-21,0 cm, yem
B Oosiee mo3aamiA cpok — 15,3-18,3 cm. Ha oporniennu 3ta TeHACHIIUS UMeTa
oOparHbIi Xapakrep (tadm. 1).

[Ipy HETTONMMBHBIX YCIIOBHSX Ha TIEPBOM CPOKE ceBa, (POpMHpPOBAIOCH HAU-
0oJIbIIIEE KOJMYECTBO CeMsIH B omHOM Merenke — 581,0-720,3 mr., 9to HE
CYIIECTBEHHO OOJIBIIIE, YeM BO BTOPOM Cpoke (B cpemneM Ha 1,6 %) u Ha 28,8 %
9YeM B TpeTheM cpoke. [Ipu aTom HammydIme pe3yabTaThl HOMTyYeHBI C HCIIOMb-
30BaHUEM OMOJIOTUIECKOH 3allIUThl pACTEHUH OT OOJIe3HEH U BpeIuTeeH.

B cpaBHeHNH ¢ HEMOJIMBHBIMH YCIOBHSMH OpPOIICHHE 00ECIIeUnyIO yBe-
JUYEHNE KOJIMYEeCTBA CEMSH C METENKH B cpenHeM Ha 34-152 %, ocobeHHO
Ha TpeTheM cpoke ceBa co 3HaueHueM 1044,0-1371,3 mr. u Maccoii 3epHa ¢
MeTenku 25,3-32,8 . B yCoBHIX OpOIIeHUS XUMUYECKast 3alUTa PAaCTCHAN
10 BCEM CpoKaMm ceBa Oblia HanOosee addhexkruBHOi. Macca 1000 cemsH Ha
OpOIICHUH COCTaBISIAa B cpenHeM 24,4 T, 9TO HECYIIEeCTBECHHO BHIIIE (Ha
3 %), 9eM TIpu HETIOJIMBHBIX YCIOBUSX.

B HenmoimMBHBIX yCIOBUAX HAMOOINBINAs yPOKAWHOCTH 3epHA copro 3,4-
4,3 1/ra nonyueHa mpu MOCEBEe BO BTOPOIl Cpok (B mepBoi jekaje masi). B
TO BpeMs KaK IIPH IIEPBOM CPOKE OTMEUEHO YMEHBIICHHE YPOXKAWHOCTH 110
10 %, pu TpetsemM g0 29-38 % (tadm. 2).

3a Tpu roza Ha OPOIICHUH HANOOIBIIYIO YpOXKaitHOCTH 5,6-9,2 T/ra 3epHa
MOJYYHIIN Ha TPETheM CPOKe ceBa (BTOpas JeKana Mmas), 9YT0 00ecIrednio
HarOOoBIIYIO PUOAaBKyY ypoxkas 3,5-6,3 T/ra 1o cpaBHEHHIO ¢ BapHaHTaMU
6e3 opomrenus. Takum 06pa3oM, OpoIIeHNE 00ECTIEYHIIO MPUOABKY ypoxKast
B cpenHeM Ha 27 % Ha mepBoM cpoke, Ha 38 % B0 BTOpoM  Ha 65 % B TpeTb-
€M CpOKe CeBa.
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Tadauua 1 — Dj1eMeHTbI CTPYKTYPBI YPOXKasi COPro B 3aBHCHMOCTH OT CPOKOB ceBa
M 3aLIMTHI PACTEHHI IPU Pa3HBIX YCJIOBUSAX YBJIAKHEHUS

3ammuTa pacre- Macca Macca | Kosmectso Juna Mc?lc-
Cpok ceBa P 3epHa ¢ CeMSsIH ¢
HUI 3epHac 1 onHoii Me- | ommoii me- | METETKI, 1000
2
© M, x TEJIKH, T | TeJKH, IHIT. o™ ce-
MSIH, T
Bes opomenns (A)
bBe3 zamuTsl 325,0 13,5 581,0 17,3 23,9
A pronormieckas | 446,3 15,8 7203 203 | 223
anpernst
Xumuueckas 421,7 15,5 713,0 19,3 22,2
be3 3amursl 357,3 14,9 586,0 18,0 25,4
I 1. mas Buonornueckas 451,7 16,5 716,0 21,0 22,8
Xumuueckas 4247 16,3 681,3 19,7 23,6
be3 zamuThl 223,0 11,5 467,3 15,3 24,5
11 1. mast buonorudeckast 317,0 13,7 560,7 18,3 24,3
Xumuueckas 311,7 13,4 5433 18,0 24,3
Ipu opomrennu (A)
be3 zamuThl 407,3 19,3 778,7 17,0 25,3
U ponormieckas | 557,3 23,0 963,7 173 | 23.8
arperst
Xumuueckas 628,7 25,7 1061,7 18,7 24,5
Be3 zamuTh! 4973 22,0 941,7 18,0 234
Lﬂa;l buonorudeckast 689,3 26,5 1109,3 18,7 23,9
Xumuueckas 767,7 30,3 1255,3 19,3 24,4
be3 3amursl 585,7 25,3 1044,0 18,7 24,4
ﬁaﬁ[’ Buonornueckas 808,7 29,8 11943 19,0 25,5
Xumuueckas 948,7 32,8 1371,3 20,7 24,3
Koa¢punment Bapnamyu V, % 38,5 33,1 32,3 7,5

Wccneayst BapuaHThI C 3allIUTOW pacTEHUI OT OONE3HEH W BpeaAnUTENCi
YCTAHOBIICHO, YTO B CPETHEM 32 TPH ToJa HCIOIb30BaHUE OMOJIOTHYECKUX
rpenaparoB 00eCIeunIIo MPaKTHYECKH TAKYI0 JKe YPOKaHHOCTh 3epHa COPro
KakK 1 ITpU UCIOJIb30BAHUN XUMUYCCKUX. HpI/I 3TOM ypO)KaﬁHOCTB COCTaBJIA-
na o cpokam cesa ot 3,0 1o 4,3 1/ra. Takum 00pa3oM, NMpHU HETOJIUBHBIX
YCIOBUSIX OMOJIOTMYECKHIA CITOCO0 3alUThl PACTEHHI HE3HAYUTEIILHO YCTY-
TaJl XMMUYEeCKOMY CIIoco0y 110 BCEM CpOKaM CeBa.
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Tadumua 2 — YpokaiiHOCTb 3ePHOBOIO COPI0 B 3aBHCHMOCTH OT CPOKOB €€Ba U 3ALIUThI

pacTeHMii IPH Pa3HbIX YCJIOBUSAX YBJIasKHEeHHs, T/ra (cpegHee 3a 2014-2016 rr.)
Yeaosust Cpoku 3amura pacTeHui o IIpubaBka ypoxas
YBJIAKHEHHSI ceBa ©) YpoxaiinocTh oT opomenus
A) B)
be3 3amurel 3,1 -
I . Buonornueckas 4,1 -
anperns
= Xumnueckast 4,0 -
=
5 be3 zamutst 34 -
;3_ I n. mass | buonornueckas 43 -
g Xumnueckast 4,1 -
= be3 3ammter 2,1 -
II 1. mast | buonmornueckas 3,0 -
Xumnueckast 2,9 -
be3 3amurel 3,9 0,8
111 1.
Buonornueckas 5,4 1,3
anpens
= Xumnueckast 6,1 2,1
=
E Be3 3amuts 438 1,4
8 I 1. mas | buonoruueckas 6,7 2,4
o
=3 Xumuueckast 7,4 3,3
= be3 3amurel 5,6 3,5
II 1. mast | buonornueckas 7,9 49
Xumuueckast 9,2 6,3
HCP,, A 0,11
(7151 YACTUYHBIX PA3INYUiL B 0,26
B CPEITHEM 3a TPH rofa) C 0,27

Ha opomennn jrydmmM BaprHaHTOM OBUI XMMHUYECKHH CIIOCOO 3aIHTHI
pacTeHunii pu BceX CPOKax ceBa, a OMOJIOTMYEcKas 3aluTa ycTylaua eMmy
Ha 12-28 %. Ciemyer OTMETHTb, UTO 3aIINTa PACTEHUH COPTo OT OoJe3HEN 1
BpeauTenel obecnednia yBelIuueHne ypoxas 3epaa Ha 17-38 % B HerronmB-
HBIX yCIIOBHAX 1 Ha 28-39 % mpu opomeHnu.

BriBoabl. BripanBanue copro npy HEMOIMBHBIX YCIOBHUSIX (POPMHUPYET
KaK MaKCUMaJIbHBIN YPOXKai, Tak U €ro X03s1HCTBEHHO IIEHHbIE TPU3HAKH ITPU
CpOKe ceBa B IIePBOH JIeKaJie Masi ¥ HCIOJIb30BAaHNH OMOJIOTHUECKON 3alUThI
pacrenmii (l'ayncun k.ox. +TpuxomepmuH K.K.). OporieHue ke odecredn-
JI0O MaKCUMaJIbHOE yBEIWYEHHE ypoXkasi 3epHa 10 68 % mpu Oonee mo3aHeM
CpOKe ceBa — BO BTOPOH JIeKaJe Mas U IPUMEHEHHUS XUMHUYECCKON 3allUThI
pacrenwnii (bu-58 HOBEII k.¢. + ADaKyc MK.e.) OT OONe3Hel 1 BpeAuTeNei.
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R.N. Vasilenko, S.A. Zaets,
Institute of irrigated agriculture NAAS of Ukraine, Naddniprianske village
Kherson, Ukraine

EFFICIENCY OF SORGHUM PROTECTION AGAINST
DISEASES AND PESTS ON IRRIGATED AND NON-
IRRIGATED SOILS OF SOUTHERN UKRAINE

Annotation. In the article the importance of growing grain sorghum in the South
of Ukraine is discussed. By sorghum productivity study under conditions of Southern
steppe of Ukraine the influence of sowing time both by irrigation and without it with
plant protection products application against pests and diseases has been studied. It
is determined that grain sorghum without irrigation has formed the highest yield 4,0-
4,3 t/ha by plant protection against pests and diseases with sowing time from the third
decade of April to the first decade of May. The use of biological protection (gaupsin
+ trichodermin) on boghara has provided with the highest indices of yield structure
and grain yield for sowing date in the first decade of May. Irrigation has provided
with the maximum yield increase for 68 % at later sowing time — the second decade
of May and chemical protection use (Bi-58+Abakus) against diseases and pests. On
the whole, sorghum plant protection against diseases and pests has provided with the
yield increase for 17-38 % without irrigation and for 28-39 % with irrigation.

Keywords: sorghum, protection, sowing date, irrigation, crop structure, yield.
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/.B. Boumka, E.H. AIukoeckas, C.I0. Paoesuu, JI.C. I'apko,
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PVII « Uncmumym 3awumsl pacmenuity, ae. Ilpuryku, Munckuii p-u

COBMECTUMOCTb XUMHNYECKHUX U
BUOJIOI'MYECKUX CPEICTB 3AIIUTHI
PACTEHUI C DHTOMOAKAPUDPATOM
NEOSEIULUS BARKERI HUGHES

Peyensenm: kano. ouon. nayx F'aoxcuesa I .

AnHoTranus. OIEHKAa BIUSHUS TIPENapaToB HHCEKTOAKAPUIUAHOTO AeicTBHSA
Ha xuniHoro kiema Neoseiulus barkeri Hughes B ycrnoBusix in vivo BbISIBUJIA HaJHU-
4He OCTPOro TOKCHYECKOTO JeicTBUs y mpenapatoB Akrapa, BT (cMepTHOCTB 10
97,2 %), Tenmexu, BAI' (10 93,1 %), Mary, K3 (75,7 %). 3ameieHHbIH TOKCHYECKUI
addekt ormeueH s npenaparoB HumAane-T/C, KD u dnopomaiit, KC. [penapar
[Tnenym, B/AT" oueHeH kak Oe3BpeIHBIH IO OTHOIICHHIO K N. barkeri. YcTaHOBICHO
crnaboe TOKCHYECKoe JEHCTBHE JIi MUKPOOHOJIOrHYECKUX mpenaparoB Melobass®,
nc. u Tpuxonepmun-bJI; npenaparsr Outonek, XK, @ynruneke, K u kyasTypa rpu-
6a Metarhizium anisopliae XapakTepu3yloTcsi Kak Oe3BpeHbIC 110 OTHOLICHHIO K V.
barkeri. OieHKa COBMECTUMOCTH OMOJIOTHYECKUX M XUMHUYECKHX CPEJICTB 3aIUTHI B
ycioBHsIX in planta Ha KyJIbType oryplia Hokasaa Haludie He3HA9IUTEeIEHOTO CyTpec-
cupytomiero Bosneiicteus npernaparoB Termmeku, B/II, ®nopamaiit, KC u DHTONCK,
K na xumHoro kuemia N. barkeri mpu NPUMEHEHHH HX IIOCIE BBITYCKa SHTOMOA-
kapugara. YCTaHOBJICHO, YTO MPEANICCTBYONIAast 00padOTKa pacTeHUH HU OJHUM H3
M3YYCHHBIX CPE/ICTB 3AlIUTHI HE OKa3aja OTPHUIATEIEHOTO BO3CHCTBI Ha JKH3HEe-
SITEIBHOCTD M XMIIHUYIECKYI0 akTHUBHOCTh N. barkeri. Tlokazana 3 peKkTHBHOCTD U
11e7IeCO00Pa3HOCTh COBMEIIICHHUS BCEX UCIIONB30BAHHBIX CPECTB 3alUTHI pACTEHHH B
KOHTpOJIe 0OBIKHOBEHHOTO Ay THHHOTO KiIema Jetranychus urticae Koch.

KnroueBbie c10Ba: XMMHUUECKHE HHCEKTOAKAPUIIHIBI, OMOTOTHUECKHE TIperapa-
ThI, COBMECTUMOCTh CPEJICTB 3alllUTHI pacTeHui, sHTOMOparu, Neoseiulus barkeri,
OOBIKHOBECHHBIH MAYTUHHBIHN Kiew, Tetranychus urticae.

Benenne. B Hacrosmiee BpeMsi B CHCTEMAax 3aIIWTHI TEIUIMYHBIX KYJb-
Typ OT ¢puToharoB u (PUTONATOTEHOB PEATN3ANHS OIXO0I0B HCKIIOUNTEIBHO
XMMHYECKOT0 METOJa 3aIlUThl KpalHe 3aTpy[AHEHa 0 SKOHOMHYECKUM WU
9KOJIOTMYECKUM NpUYMHAMH. [losBIEHHE PE3UCTEHTHBIX K MECTUIMIAM
MOMYJISIIMI BpeAnuTeaed u Bo3OyauTeneil Oose3Hel BBIHYKAAeT JIMOO Huc-
TIOJIb30BaTh JJOPOTOCTOSIINE HOBBIE ITIpenaparbl, JMOO MOBBIILIATE HOPMbI
pacxosia TPaJMIMOHHBIX CPEJICTB, YTO B 00OMX CIIydasix 4acTo He 00ecreyuu-
BaeT JKeJaeMBbIil 9(EKT, U HE TONBKO YIOPOXKAET 3aIUTy, HO U IPUBOAUT K
3arpsA3HEHHIO IPOAYKINH U OKpY’Katolel cpenpl. Pemenue npobneMsl 00y-
CJIaBJIMBACT OPraHU3aIMI0 BEICOKOI()(EKTHBHON HHTET PUPOBAHHOH CHCTEMBI
3aIUTHl PAaCTCHUH OT BpexuTeneld M OONe3HeH Ha OCHOBE PAllHOHAJIBHOTO
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PEryJaHpOBaHUsl YUCICHHOCTH BPEIHBIX U TOJIE3HBIX OPraHU3MOB, C MH-
HUMAJBHBIMU 3aTpaTaMy dHEpruu, 0e3 yiiepba JUisi OKpYXKaloIlei cpelibl
U 3710pOBbsI YelloBeKa. B COBPEMEHHBIX CHCTEMax 3al[UThl PACTCHHN MPH-
MEHSIEMbIC MECTUIM/bI BCTYMAIOT B KOHTAKT KAK C LEJICBBIMU (BPEIHBIN
O00BEKT), TaK W HEIEJICBBIMU OpraHm3Mamu (dHTOMO(daraMu, IOJIe3HBI-
MH MHKPOOPTaHM3MaMH, PACTCHUSMH). OTO B3aMMOICHCTBHC 3a4acTYIO
HOCHT OTPHIATCIIEHBIA XapaKTep U 3aBHCUT KaK OT MPHUMEHSICMOTO IECTH-
[U/1a, TaK U OT TOJICPAHTHOCTH HEIEJICBBIX 00bEKTOB. [103TOMY, HCTIONB3Ys
XUMUYECKHE MPEraparsl, CJICAYET YUYUTHIBATh HE TOJBKO WX BIUSHUC HA BH-
JbI-MHIICHH, HO U HA ITOJIC3HBIX HACCKOMBIX, Knemef/i, MI/IKp06I/IOIlOFI/ILIeCKI/IX
areHToB. MI3BecTHO, 4TO 4acTO TOKCHYECKUii 3()(PEKT MECTUIMIOB B OTHOIIIE-
HHU TTOJIC3HBIX HACCKOMBIX COXPAaHACTCA Ha IPOTAKCHUU 2-3 MECSILIEB I10CJIC
MIPUMEHEHHUs. DTO KacaeTcs, B TOM YHCJe, XMMHUUECKHX CPEICTB 3al[UTh
pacTeHni, comep KaINX MUPETPONIBI (TIEPMETPUH, eTbTaMeTpHH), Gocdo-
POpTaHMYECKUX MEeCTUIMIOB (MalIaTHOH, XJIoprupudoc, amedar) [1].
OOlIMM TPHUHIMIIOM OPraHU3alMK SKOHOMHUYECKH IIEIeCO00pa3HON U
9KOJIOTHYECKU CTAaOWIIBHOW CHUCTEMbl 3all[UTHBIX MEPOIPHUITHH SIBIISET-
Cs WHHOBAIIMOHHBIA ITOAXOI K OpTaHM3aIlid IPOM3BOJICTBA TCTUTHYHOMN
MPOIYKIUKN — ONPABIAHHOEC W KOHTPOIUPYEMOE IMPHUMEHCHHUC IPEraparos,
00ECIICUNBAOIINX MAKCHMAIBHOE COXPAHCHHE IMOJIE3HOW SHTOMO(DAayHBI U
MHUKpOOHOTHI. OTHAKO OTCYTCTBHE CUCTEMATH3HMPOBAHHBIX 3HAHUN O COBME-
CTUMOCTHU IIPUMCHACMBIX IECTUIIUIOB C 6I/IOJ'IOFI/I'-ICCKI/IMI/I arcHTaMu, a TaKxXe
caMuXx OHMOJIOTMYECKHX areHTOB MEXJIy CO00W He mo3BoisieT d(PdeKTHBHO
pear30BbIBaTh pa3pabOTaHHBIC CXEMbI 3alUThL. [IpOBEICHHBIC HUCCIICA0BA-
HUS COBMECTUMOCTHU TpUOHBIX (TFichoderma harzianum, T. virens u Pochonia
chlamydosporia) n OakTepHaNTbHBIX areHTOB OHMOJOTMYECKOTO KOHTPOJIS
(Bacillus subtilis, Pseudomonas fluorescens), NCTIONB3yeMBIX IUIS 3aIUTHI
pacteHuii OT Oose3Hel, ¢ KapOeHIa3MMOM, MAHKOIEOOM, METaIaKCUIIOM,
KalTaHOM, THPAMOM U HEMaKypOM IMOKAa3alli BO3MOXXHOCTh MX COBMECTHOTO
rcrons30Banus [2]. B To ske BpeMs oTMedaroT, 9to ()03aJI0H, aMHTpPa3, Tal-
(iTypalliH U MaJIaTHOH, HMCIOJIb3YyEeMbIC KaK WHCCKTHIUIbI, HHIHOUPOBAIN
MPOpACTaHKEe CIIOP U CHIDKAIM TEMIThl POCTa KOJIOHUH TprOa-aHTarOHUCTa
Trichoderma harzianum, akTHBHO HCIIOJIb3yEMOTO B KAY4ECTBE OCHOBBI OHOJIO-
THYCCKHX MPENapaToB IS 3alUThI pacTeHU OT Oose3Hei [3]. YeTaHoBieHO,
YTO XUMHYCCKHE Tpenaparbl (eHompokcumar, tedydennupan, xiopodoc,
THAMETOKCaM, TPUXJIOP(HOH, KapOapuil, UMHIAKIONPU OKa3bIBAIOT OTPHIIA-
TEJIbHOE BO3JCHCTBHE Ha YKU3HECIIOCOOHOCTh M MHBA3UOHHYIO aKTHBHOCTH
SHTOMOIIAaTOTeHHBIX Hemarox [4, 5]. B toxe Bpems Laznik Z. u Trdan S.
(2014) coobmiaroT, 9TO a3zaJAUpPaXTHH U MHPHAMUKAPO COBMECTHMBI C PSIOM
[ITAMMOB JHTOMOTEJIBMHUHTOB TPH COBMECTHOM MpuMeHeHun [6]. MHo-
rHe aBTOPBI COOOMIAIOT 00 OTCYTCTBHM WHIMOUPYIOIIETO JCHCTBHS TAKUX
MpernaparoB Kak ameTaMUTPUI, AMUAAKIONPHI, THAMETOKCaM, Qopar, Ma-
JIATHOH, XJIOPIUPUPOC, TeTBTAMETPUH, ICPMETPUH, (eHEKCaMUJI, (O3aJIOH,
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¢bunponun, nupokcupeH, rekcapayMmypoH, TeTpadopar HaTpHs Ha SHTOMO-
matoreHHele Tpuosl (Beauveria bassiana, Isaria fumosorosea, Metarhizium
brunneum, M. anisopliae) [8-13]. B To e BpeMs, CYIIECTBYIOT COOOIICHHS,
YTO UMHIAKIIONPH/I M THAMETOKCAM HE OKa3bIBAIOT OTPHUIATEIIFHOTO BIUSHUS
Ha MHKOIIATOTE€HOB, a TAKKe, YTO XapaKTep MX JCHCTBUS 3aBUCHT OT KOHIICH-
TpaLuK JIeHCTBYIOIIEro BemecTsa npenapara [7, 11, 13-15]. Yeranosneno,
YTO NpU COBMECTHOM NpuMeHeHun B. bassiana, Bacillus subtilis, Bacillus
amyloliquefaciens v Bacillus pumilus ¢ AMUTAKIIOIPUIOM U TUPAMOM TOJIBKO
TIOCJIETHAHM OKa3bIBaJl MHUTHOMpYIOLIee eiCTBIEe Ha BUABI p. Bacillus, Torna
Kak JUIsi UMHJAKJIONPHAA Takoro 3G QekTa He OTMEUYEHO, HIIH XKE OH 3aBHCEll
OT WCIOJIb30BaHHOM KOHIeHTpanuu mpemapara [15]. B pabore Rénnback
L.M. ¢ coaBropamu (2015) ommcaHo oTpuIaTeNbHOE JEHCTBHE YHTOMOIIA-
TOTEHHBIX TPHOOB B. bassiana u M. anisopliae Ha mapa3uTona KayCTHOU
myxu Trybliographa rapae, BeIpaxkaBIlieecsi B CHI)KEHHHU IIIOOBUTOCTH Ca-
Mok [16]. B pabore Wu S. ¢ coasropamu (2014) coobmaercst 06 OTCyTCTBHI
OTPHIATENILHOTO ACHCTBUSA B. bassiana ua Neoseiulus barkeri [17].

B cBs3W ¢ 3THM IeNbI0 HAIIUX WCCICNOBAHWH OBLIa OIICHKA BIIMSHUS
XMMHUYECKUX CPE/ICTB 3alIUTHI pACTCHUH, IIPENapaToB OMOIOTHYECKOTO CHH-
Te3a U MUKPOOHOIIpENapaToB Ha XUIIHOTO Kiewla Neoseiulus (=Amblyseius)
barkeri Hughes.

Marepuajbl 1 MeToabl. [Ipy poBeeHNN HUCCIIEIOBAaHNH HCITOIb30BaIN
npernaparbl XAMUYECKOTO U OMOJIOrMYEeCKOro CHHTE3a, MUKPOOHOJIOIHYECKHE
npenaparbl (MHCEKTOAKapUIMAHOTO U (DYHTHLIUIHOTO AeHCTBHs): AKTapa,
KC (tnameroxcam, 250 r/kr), Mard, KD (modenypon, 50 r/m), [Tnenym, BJII
(mamerposus, 500 1/kr), Ternmeku, BI' (dmonukamu, 500 r/kr), Oaopamair,
KC (6udenasar, 240 r/m), Humamnans-T/C, KD (asamupaxtun, 10 r/m), Tpu-
xonepmuH-bJI (mramm-ocHoBa — Trichoderma viride (lignorum) T 13-82),
Oynruneke, XK (mmramm-ocHoBa — Trichoderma sp. D-11), Melobass®, tc.
(mrramm-ocHOBa — Beauveria bassiana 10-06), DHTOINEK, XK (IITaMM-0CHOBA —
Lecanicillium lecanii BL-2), onbITHBIH 00pa3er KylnsTypsl rpuda Metarhizium
anisopliae 2-16.

B kadecTBe MOJENBHOTO BHAA SHTOMOAKapudara MpH MPOBEICHUU HC-
CJIe/IOBaHUM B3aUMHOTO BIIMSIHHSI OMOJIOTMYECKNX U XUMHYECKHX CPEICTB
3alIUThl OBUI KCIIONAB30BaH XWINHBIA Kieil Neoseiulus (=Amblyseius)
barkeri Hughes u3 nomyssiiuu Beepoccuiickoro HUW Guostoruyeckoit 3a-
mmThHl pacteHuil. [Ipu n3yueHnn BIMSHUSA CPEACTB 3alUTHl HA N. barkeri
KyJIBTYpY KJIEIIa Ha OTPyOsSX B CTEKISTHHBIX cakax 00pabaThIBaid CIIOCO-
O0M OTPBICKUBAHUS Pabovel JKUAKOCTHIO MPENapaToB B KOHIICHTPAIHAIX,
PEKOMEHIOBaHHBIX JIJIsI IPUMEHEHHUS B YCIOBHUSAX 3aKphITOro rpyHra. [lo-
BTOPHOCTh OIBITa — 3-KpaTHas. B KOHTPOJIBHOM BapHaHTE IMPOBOIMIN
00paboTKy crepmibHOI Bomoil. [logcuer gymcna KUBBIX M MOTHOIINX OCO-
Oeil xuIHOTO KITemma Beau Ha 3-u, 7-¢, 10-e u 14-e cyTku nocie o6paboTku
cormmacHO pexoMeHpanusM Anucumoa AWM. m JlobpoxoroBa C.A. [18].
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Omnpenersiiu moka3areiab CMEpTHOCTH N. barkeri ¢ yaeToM H3MEHEHHH YnC-
JICHHOCTH B KOHTpoJIe 1o popmyine Xernepcona-Tunrona [19]:

C=100x (1-0, x K, : 0, x K,

rne C — cMepTHOCTh XUIIHOTO KIIema, %; Ozl — YHCJIO YKUBLIX 0CO0€eH Kieria
B NpoOe U3 ONBITHOIO BapuaHTa JI0 00padOTKH, 5K3.; O — YHCIIO KUBBIX
ocoQeil Kiella B Ipo0e 13 ONBITHOrO BapHaHTa mocie 06padorky, 9k3.; K
— YUCIIO MBBIX 0co0eH Kiema B mpoOe U3 KOHTPOJIBHOTO BapHaHTa JI0 00-
paboTkw, 9K3.; K| —9rcio KuBBIX 0cO0eH KiIema B Ipo0e u3 KOHTPOIBLHOTO
BapHaHTa IOCIIe 00pabOTKH, IK3.

O1eHKy B3aUMHOTO BIUSHHUS MHUKPOOHONpPENapaToB, XUMHUECKUX TIe-
CTHLUAOB M SHTOMO]ATOB in planta NIpOBOANIH B BETETALIMOHHBIX OTIBITAX
Ha PACTCHMAX OTypLa, 3aCEICHHBIX OOBIKHOBEHHBIM MNAayTHHHBIM KJE-
moMm Tetranychus urticae Koch. MccaenoBanusi mpOBOAMIN Ha KYJIBType
orypua Tonyc F, B HEOOOTpeBaeMOM TEIUIUIIE C MOKPBITHEM M3 TIOJNUKAp-
Oonara. B kauecTBe cyOcTpara /sl BeIpallMBaHUSI paccaibl U PacTCHUMN
WCIOJIb30BAJIM TPYHTOBYIO CMeCh Ha ocHOBe Top(a (mpomssoxutens — ['Y
«PecryOnuKaHCKMI JIECHOH CEJIEKIIMOHHO-CEMEHOBOAUECKUI LEHTPY).
O1eHnBaNM BIMSHUE CPEJICTB 3alIUTHl HA YHCICHHOCTh akapudara u Bpe-
JUTENS TI0CiIe MIPUMEHEHHS WX CIIOCOOOM OIPBICKMBAHUS U BBIITyCKa Ha
00paboTaHHbIC PACTEHUS! XHMIIHOTO KJIEMa. Takke OTAEIbHO OLEHUBAIN
BIMSIHNE OAMHOYHOTO NPHMEHEHMs IpEenaparoB W BeITycka N. barkeri.
[ToBTOpHOCTE OmEBITAa — 6-KparHas. Beimyck N. barkeri B COOTHOIICHWUU
XHUIIHUK : xepTBa =1 : 1 — 1 : 2 mpoBoamIM MyTeM OMeIIeHus cyocTpara
JUTSE pa3BeeHus (oTpyOeit) ¢ KymbTypoil SHTOMOdara Ha ONBITHBIE pacTe-
Hust. [logcyuer YMCIeHHOCTH BpeANUTENs U 9HTOMO(dara MpoBOAMIN 0 U HA
3-n, 7-e u 10-e cyTKH OT Ha4asIa OMbITA.

Pesyabrarbl M o6cy:xkaenns. OleHKa BIMSHUS TIPENapaToB Ha OCHOBE
XMMHUYECKUX COCIMHEHMH pPazIM4HbIX KJIACCOB HAa HHTOMOAKapu(aroB B
11a00paTOPHBIX YCIIOBUSX MMOKa3aja, YTO OCTPOE TOKCHUYECKOE JICHCTBHE 110
OTHOILICHMIO K SHTOMOakapudary ormedeHo y npemnaparoB Akrapa, BT —
cmeptHOCTh N. barkeri Ha 3-u u 7-e cyTKu mocie oOpabOTKH JlocTHraia
74,0 u 97,2 %, Tenmnexku, BAI' — 64,1 u 93,1 %, Maru, KO — 47,9 u 75,7%
COOTBETCTBEHHO (Tabnwuma 1).

Ha 14-e cytku mocie o6paboTku mpenapatamu Axrtapa, B u Termexw,
BT rubens xumuoro kiema gocturana 100%. OTcpodeHHBIH TOKCHYe-
ckuit a3pdexr ormeuen y npenaparoB HumAmans-T/C, KO u ®nopamaiir,
KC: rubens N. barkeri mocne o0paOOTKH TpenaparaMy ¢ YIeTOM THOeIH
B KOHTpoJse Ha 3-u cyTku coctaBmia 10,2 u 8,3 % coorBercTBenHo. Ha 7-e
CYTKH CMepTHOCTb N. barkeri B BapuaHTax oOIbiTa C MCIOIb30BAHUEM ITpe-
napatoB HumAnane-T/C, KD u ®nopamaiit, KC nocturia 63,7 u 74,5 %, Ha
10-e — 97,3 u 89,3 % COOTBETCTBEHHO.

309



Tabauna 1 — BiansiHue npenapaToB HHCEKTOAKAPHIIUAHOIO AeiiCTBUSI HA XHUIIHOIO
xiemia Neoseiulus (Amblyseius) barkeri Hughes (PYII “UHcTHTYT 3a1MTHI
pacrennii”, 2017 r.)

CmeptHOCTb N. barkeri ¢ yueToM H3MeHeHUil YNCICHHOCTH B
BapuauT onsbiTa KOHTpOJIe Ha CYTKH, %

3-n 7-e 14-e
Axrapa, BIAI' 74,0 97,2 100
Onopamaiit, KC 8,3 63,7 89,3
Tenneku, BAT 64,1 93,1 100
HumAnans-T/C, KD 10,2 74,5 97,3
[Tnenym, BAT 22,2 20,2 15,0
Mary, KO 47,9 75,7 98,1

HanMeHnee TOKCHYHBIM 0 OTHOLIEHHIO K 3HTOMOAkapuary cpenu u3-
y4aeMBbIX TpenapatoB Obut npemapar [Inerym, BJAL: tubens N. barkeri ue
npesbiana 22,2 % na 3-u cytku, 20,2 % —na 7-e u 15,0% — na 14-e cytku
rocie 00paboTKH.

[Tpu oneHke BAMSAHUS OMOJIOIMYECKHX MTPENaparoB Ha SHTOMoakapudara
N. barkeri Hughes ncnonp3oBanu mpernaparbl Ha OCHOBE MHKPOOPIaHH3-
MoB-aHTaroHucToB (Tpuxonepmun-bJI, mramm-ocHoBa — Trichoderma viride
(lignorum) T 13-82, ®ynruneke, XK, mramm-ocHoBa — Trichoderma sp.
D-11) u sHTOMOMaTOreHHBIX TpubOB (Melobass®, Tc., MITaMM-OCHOBA —
Beauveria bassiana 10-06, Duronek, XX, mramm-ocHoBa — Lecanicillium
lecanii BL-2 n onbITHBIA 00pazer] KyJbTypbl SHTOMOIIATOTEHHOTO Trprba
Metarhizium anisopliae 2-16).

Pe3ynbraThl n3ydeHUs] TMHAMUKH YHCICHHOCTH B TOIMYJISIIUM XHUIITHOTO
KJIEII[a TI0CJIe BO3ACHCTBHUS OMOMpPETIapaToB MOKa3alH, YTo C1ad0e TOKCHIE-
CKO€ JIeHCTBHUE, BRIpAKABIIEECS B CHIKEHUN YUCIEHHOCTH N. barkeri, ObI10
oTMmedeHo Juist npenapatoB Melobass, nic. Ha 7-e CyTKH 1ociie 00padoTKu 1
Tpuxonepmun-bJI Ha 3-u CyTKH: CHM)KEHHE YHMCIIEHHOCTH YKHMBBIX 0CO0EH
C y4EeTOM JIMHAMHUKH YUCICHHOCTH B KOHTPOJIE COCTABMIIO COOTBETCTBEHHO
33,3% u 11,5 % mocie 06paboTku (Tadbnmma 2).

B ocTanpHBIX BapuaHTax OIBITA HAa BCEM MPOTSHKCHUH AKCIIEPUMEHTa
OTMEUaJI HapacTaHue YMCICHHOCTH N. barkeri. B KOHTpOIEHOM BapHaHTe
YHCJICHHOCTb XMIIHOTO Kilemia Ha 10-e cTyKH 1mocie Hadasia OIbITa COCTaBHIIa
108 ocobeit/cm® cybeTpara u B 6 pa3 mpeBbICHIa HCXOAHYI0. Ha ToT MOMeHT
HaOJIOIaNK paccerieHne XMUIITHOTO KIIeIa 13 Pa3BOIOYHBIX eMKOCTEH 110 IpH-
YHMHE JIOCTHKEHNS HOMYIALIEl PEAEIbHOTO ISl JAHHOTO cyOcTpara ypoBHS
YHUCIICHHOCTH. AHAJIOTMYHAsI KapTHHA Oblla OTMEYEHa I BAPHAHTOB OIIbI-
Ta ¢ IpUMEHEHNEM npenapatoB DHTonekK, JK n dynruneke, JK: 4ucIeHHOCT
XMIIHOTO KJema Ha 10-e CyTKH uccieJoBaHUi MpeBbICHIIA UCXOAHYIO B 5,7
u 4,7 paza COOTBETCTBEHHO, U Take ObLI OTMEUEH BBIXOJ KJelIei nu3 cai-
KOB TIO NIpUYMHE TepeHaceleHus cyocrpara. Hambomnee cuimpHOE NelcTBHE

310



Ha POCT HOMYNIAMN (TOKCUYHOCTh M CHIDKCHHE IUIOZOBUTOCTH) OKa3bIBAIN
npenapatsl Tpuxonepmu-bJI u Melobass®, Tic.: YACIEHHOCT XHITHAKA Ha
eIMHUITYy CyOCTpara Ha MOMEHT WTOTOBOTO ydeTa yBemudmiach B 1,5 m 1,8
pa3 1o OTHOLICHHIO K MCXOJHON COOTBETCTBEHHO IO CPaBHEHHIO C 6-Kpar-
HBIM YBEJIMYEHHEM B KOHTPOJIBHOM BapuaHTe. CKOpPOCTh pOCTa MOMYJISLIN
B Ciydae BO3/ICHCTBHS ONBITHOTO o0Opasia mpernapara Ha OCHOBE 3HTOMO-
naroreHHoro rpuba M. anisopliae 2-16 OblIa HECKOJBKO BBIIIC: UTOTOBAS
YHCICHHOCTh XUIIHUKA MPEBBICHIIA UCXOIHYTO B 2,3 pasa.

Tab6auna 2 — BiausiHue 6M0J10rHyecKUX NPenaparoB Ha XUIHOIO Kiaewa N. barkeri
(PYII “UucTuTyT 3a1MTHI pacTennii”, 2017 r.)

YucaenHocts N. barkeri na cyTku, ocobeii /cm® cyGeTpara
BapuauTt onbiTa
110 00paboTKH 3-u 7-e 10-e
Melobass®, nc. 28 30 20 51
DuTonek, XK 27 36 67 154
M. anisopliae . 2-16 24 30 30 54
Tpuxonepmun-bJI 26 23 24 39
Oynrunexc, K 21 30 43 99
KonTposns 18 33 47 108
HCP,, - 5 6 11

Takum 00pazoM, pe3yJbTaThl HCCIENOBAHUN i1 VIVO CBHJETENBCTBYIOT
0 TIOTeHIMAIbHOH COBMECTUMOCTH B CHCTEMax 3alllUTHBIX MEpPOIPHUSTHH
BCEX M3YYEHHBIX OMoOIpenaparoB ¢ XUIIHBIM KiemoMm N. barkeri Hughes.
CHIDKeHHE CKOPOCTH Pa3MHOKEHUSI, Ha HaIll B3IVIsL], He OyJeT CrocoOCTBO-
BaTh CHIDKEHHIO d((EKTHBHOCTH YHTOMOaKapudara, IoCKOIbKY OCHOBHAsS
NIpUMEHsIeMasl Ha JJAHHBIII MOMEHT Ha IPAaKTHKE CTPATEeTHsi €ro MCIOJIb30-
BaHUSI MIPEAIIOIAraeT perysipHble HaBOIHSIOIINE BBITYCKU 0e3 pacuera Ha
BO3MOXXHOCTH (DOPMUPOBAHUS CaMOBOCIIPONU3BOMSILCHCS NOMYJIALHN B yC-
JIOBUSIX HPOMBIIIIEHHBIX TEIUIMYHBIX cOOpYyKeHHH. COrIacHO KpUTEpHUsM,
pexomenoBanubiM IOBC/WPRS [20], mo cremneHu BBIpa)KEHHOCTH TOK-
cugHoro »dexra B oTHOomeHNH N. barkeri npenapatsl Tpuxonepmua-bJl
n Melobass®, 1c. XapakTepHu3yloTcsi Kak Oe3BpeaHbIC, OIHAKO, NPH ILa-
HUPOBAHUN U TPOBECACHUHN 3allIUTHBIX MepOHpI/IHTI/Iﬁ CJIEAYET YUYHUTbIBATh
0COOCHHOCTH WX BIMSHIS HA SHTOMOaKapudara.

Creayromum 3TaroM KCCIIeI0BaHUH SIBISUIACh OICHKA BIMSHHS MHKPO-
OmompenapaToB U XWMHUYECKHAX MECTHIUIOB Ha dHTOMO(AroB in planta
IyTEeM ITOCTAaHOBKM BErE€TAllMOHHBIX OINBITOB Ha PACTCHUSIX OTypla, 3ace-
JICHHBIX TONYJIALMeH OOBIKHOBEHHOTO MayTHHHOTO Kiemia — Tetranychus
urticae Koch. B ompITax MCHosib30BaiIy clieyIOINE Tpenaparsl:

MuKpobnonmornaeckne: JHTOnek, K (mramM-ocHOBa — Lecanicillium
lecanii BL-2); ®ynrunekc, XK (mramm-ocHoBa — Trichoderma sp. D-11);

xummdeckue: Termeku, BAT (prormkamun, 500 r/xr), @mopamaiit, KC
(oudenaszar, 240 r/n), [lnenym, BAT" (mumerposun, 500 r/kr).
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B skcnepuMeHTax M3ydanu AEHCTBHE OMOIOTMUYECKHMX MpENaparoB WH-
cextuuaHoro (DHToek, JXK) u gynruumanoro (Oynrunexc, XK) nefictust n
XUMHUYECKUX MHCEKTOAKapUIIA0B, Oka3aBImx HanbombIee (Termmeku, BJI)
n Haumensluee ([Tnenym, BAI') orpunarensHoe Bo3nelicTBAE Ha MOJICIIBHBIN
BUJI SHTOMOAaKapudara B J1aOOPAaTOPHBIX YCIOBHUSX, a TAKXKE MPOSBUBILETO
OTCPOYEHHBIN ToKcHueckui addekt npenapara dnopamaiit, KC.

Pe3ynbTarsl H3yueHUs! AMHAMHUKH YHCIEHHOCTH B MOIMYJISIIUM OOBIKHOBEH-
HOT'O MayTHHHOTO KJIEIla M 3HTOMOakapudara 1ocie BO3ACHCTBHS CPEICTB
3aIIUTHl TIOKA3allk, 4TO MpEIIecTByromas o0padoTKa pacTeHWi HU Of-
HHUM M3 HMCIIOJIb30BAaHHBIX B OIBITE IPENapaToB HE OKa3aya OTPUIIATEILHOTO
BO3JICHCTBHSA Ha KM3HEICATEIBHOCTD M XUIIHUIECKYI0 aKTHBHOCTh SHTOMOA-
kapudara. Tak, YMCICHHOCTB Ay THHHOTO KJICIa B BAPHAHTE C IPUMECHEHUEM
Ontonexa, XK u N. barkeri canzunacs 10 18 % ot ncxoauoii Ha 10-e cyTku 1mo
cpaBHeHuto ¢ 40 % B cityyae ¢ IPUMEHEHUEM TOJIBKO DHTONEKa, JK.

IIpu BeITycKe akapudara mocie npumeHeHus Temmeku, B/IIT gncnen-
HocTh (utodara Ha 10-e cyTku mocie npumeHeHus: cuusmwiack Ha 100 %,
ToT/Ia KaK B Bapuante ¢ onuuM Ternmeku, BT — Ha 71 %, qiis @nopamaiita,
KC B ananormuHeIX BapuaHTax (C BBIIYCKOM akapugara u 0e3) COOTBET-
CTByIOIIHE TOKa3aTenu coctaBuwin 73 u 50 % cooTBeTcTBeHHO. CHIKCHUE
Cpe/IHEeH YMCIIEHHOCTH CaMOro XHIIHOTrO kiema N. barkeri MOXHO 0OBsic-
HUTb HE TOJBKO OTPHUIATEIBHBIM JCHCTBHEM HCCIIENAYyEMBIX IPENaparos,
HO M CHW)KCHHEM YHCIICHHOCTH €ro KOPMOBOTO O00BEKTa (IayTHHHOTO KJle-
111a) B pe3yJbTaTe BO3JACHCTBUS aKapUIUIOB, YTO MOXKET BBI3bIBATH B CBOIO
o4epeb MUIPAIMIO0 XHUITHMKA B TIOMCKax Kopma. buonorndeckuii mpena-
par @yHruieke, XK Taxke He OKa3blBajl OTPULATEIBHOIO IEHCTBUS Ha N.
barkeri: ancneHHOCTh NAyTHHHOTO Kiema Ha 10-e CTyKH OT Havaia oIbITa
CcHU3WIACh Ha 56 %, TOorma KaK XUIHOTO KiIemla Bo3pocia Ha 33 %.

Taxke omEHMBAIM Pa3INYMs B PE3YJIBTATHBHOCTH I10CIIEOBATEIBHO-
rO MPUMEHEHHs CPEICTB MO CXEMe, NPEroaraoniell BeIIycK akapudara
C TMOCJIEAYIOUIMM MPUMEHEHHEM (depe3 7 CyTOK) MHUKPOOHOJIOTMYECKUX U
XMMHYECKHX CPEACTB 3auuThl. COMIaCHO pe3ynbTraTaM OIbITa, HanOoblIce
ntoroBoe (Ha 10-e cTykm mocie oOpaOOTKM) CHIPKCHHE YHCICHHOCTH N.
barkeri oTMedeHO B BapuaHTax ¢ MpUMeHeHueM npenaparoB Ternmexu, BT
(o 50,0% ot ucxonuoit), ®nopamaiira, KC (0 44,4 %) u DHToneka, XK (1o
57,1%), B TOXXe BpeMsl COUETaHNE ACHCTBHS BBIIICTICPEUHCICHHBIX CPEIICTB
3aIIUThI OBLIO BHICOKOI((EKTUBHBIM U BBI3BAJIO CHH)KEHNE YUCICHHOCTH a-
ytuHHOTO Kiema Ha 77,8, 60,0 u 50,0% Ha 10-e cyTku mocie mIpuMEeHEHHS
npenaparoB. CHI)KEHUE YUCICHHOCTH XUIIHOTO KJIeIa B 3TOM CIIy4ae TaK-
K€ MOIJIO OBITh CBS3aHO C YMEHBIICHHEM KOJINYECTBAa KOPMOBOTO OOBEKTA.
Ipenaparsr @ynrunekc, XX u IInenym, B/II' He oka3biBaayM OTpULIATENBHO-
ro Bo3neiicTBus Ha N. barkeri: ypoBeHb YHCICHHOCTH akapudara mocjie ux
MIPUMEHEHUSI HE CHIDKAJICS! HUJKE TAaKOBOTO B KOHTPOJILHOM BapHaHTe.
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Takum o00pa3oMm, OIEHKA COBMECTHMOCTH OHOJOTHYCCKHUX U XHMHU-
YECKMX CPEJICTB 3alIUTHl B YCIOBHSAX BETreTAMOHHBIX OSKCIIEPUMEHTOB
MoKa3aJsia HaJTi4re He3HAYUTEIIEHOTO CYIPECCUPYIONIETO BO3ACHCTBHS Mpe-
naparoB Tenneku, BJI, ®nopamaiit, KC u Jurtonek, XK Ha XUIIHOTO Kiiema
Neoseiulus barkeri B ciiyuae MpUMEHEHHS TIOCIIE BBITyCcKa akapudara. B
TOXKE BpEMsl PEe3yJIbTaThbl M3Y4YEHUs] AMHAMUKH YUCICHHOCTH OOBIKHOBCH-
HOTO TTayTHHHOTO KJIEIIa MOKa3alH IeIeco00pa3HOCTh MPUMEHEHHS BCEX
HCCIIEJOBAaHHBIX CXEM COBMEIICHUS CPEJICTB 3alUThI B KOHTpOJIe hurodara.

3akmiouyenue. OTICHKa BIUSHAA B YCIOBUSAX in Vivo TIpeNapaToB WHCEK-
TOAKapUIMIHOTO JICUCTBHS HA SHTOMOAKapU(aroB Ha IPUMEPE MOJEIHLHOTO
obwekta Neoseiulus barkeri Hughes BbIsiBHIIa HaNIW4KMEe OCTPOTO TOKCHUYE-
CKOTO JICHCTBHS 110 OTHOILICHHUIO K SDHTOMOaKkapudary y npenaparo Akrapa,
BT, Tenmeku, BT, Matu, KO. 3amenieHHbIi TOKCHUeCKuid 3P GeKT ObuT
ormeueH aist npenaparoB HumAnans-T/C, KO n ®@nopawmaiit, KC. [Ipenapar
[Tnenym, BAI" MokeT OBITH OXapaKTEepHU30BaH KaK O€3BPEIHBIIN IO OTHOIIIE-
HUO K N. barkeri.

OreHKa BIMSHUS MUKPOOHMOJIOTHYECKHX IPErapaToB Ha OCHOBE IpHU-
0OB-aHTArOHNCTOB W SHTOMOIIATOTCHOB Ha dHTOMoakapudara N. barkeri B
YCIOBHAX in Vivo TOKa3alsla, 4To cnaboe TOKCHYECKoe NeHCTBHE OBLIO OT-
MeueHo aist npenaparoB Melobass®, nc. n Tpuxonepmun-bJI, uto B nemom
XapakTepu3yeT UX Kak Oe3BpeIHBIC IT0 OTHOIICHUIO K XUITHOMY Kirenty. s
nipenaparoB DHrounek, K, @ynrunexe, XK n kyasrypoit M. anisopliae 2-16
B XOJI€ TIPOBEICHUS IKCIIEPUMEHTA OTPUIATEIBHOTO BIUAHUS HA JUHAMHKY
yucineHHoCcTH N. barkeri He oTMedeHO.

Taxkum 006pa3oM, pe3yabTaThl CCIENOBAHUH in VivVo CBUACTEIBCTBYIOT O
MIOTEHIUAIILHOW COBMECTUMOCTH ¢ N. barkeri B cucTeMax 3alllUTHBIX MEPO-
MIPUATHI BCEX M3yUEHHBIX OMOMPENapaToB.

OreHKa COBMECTHMOCTH OMOJIOTMYECKUX U XUMHUYECKHX CPEJCTB 3allU-
THI B YCIIOBHSAX i1 planta IOKa3aia HATWYHE CYTIPECCUPYIOIIETO BO3ACHCTBISA
o0padotok mpenaparamu Termeku, BT, ®nopamaiit, KC u DHToNek, XK Ha
TIOMYJISIIMIO XUITHOTO Kitema N. barkeri mpu MPUMEHEHHH HX TOCIE BBI-
mycka akapudara, 4To OOBSCHSETCS CHIDKEHHEM KOJIMYECTBa KOPMOBOTO
obbekra. [IpeamecTByromas 06padoTka pacTeHHI HA OXHUM U3 UCIIONb30-
BaHHBIX B OITBITE CPEJICTB 3AIIMTHI HE OKa3alia OTPUIATEIBHOTO BO3ICHCTBHS
Ha >KU3HEACATENFHOCTh M XUIIHUYECKYI0 aKTHBHOCTH dHTOMOakapudara.
Pesynbrarbl n3ydeHUs] TUHAMHKHM YHCICHHOCTH OOBIKHOBEHHOI'O IayTHH-
HOTO Kiiena rnokasanu 3(Q(GeKTHBHOCTb U 11e1eCO00Pa3HOCTh COBMEIICHHUS
BCEX HMCCIICIOBAHHBIX CPEICTB 3alUThl B KOHTpoJe (purodara.

ABTOpBI BRIpakatoT 6arompapaocTs B.S. Memannosy u U.C. AracreBoit
(Bcepoccuiickuii HayYHO-HCCIICAOBATEIBCKHI HHCTUTYT OHOJOTHYCCKOM
3aIUThI pacTeHu, I. Kpacromap, Poccust) 3a BO3MOXXHOCTB TIPOBEICHNUS HC-
ciieoBaHui ¢ aHTOMOakapudarom Neoseiulus (Amblyseius) barkeri Hughes.
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D.V. Voitka, E.N. Yankovskaya, S.Yu. Radevich, L.S. Garko,
M.V. Fedorovich

COMPATIBILITY OF CHEMICAL AND BIOLOGICAL
PLANT PROTECTION PRODUCTS WITH THE
ENTOMOACARIPHAGE NEOSEIULUS BARKERI
HUGHES

Annotation. /n vivo evaluation of the effect of insecto-acaricide preparations on
the predatory mite Neoseiulus barkeri Hughes has revealed the presence of the acute
toxic effects of the preparations Aktara, WDG (kill up to 97,2 %), Teppeki, WDG
(up to 93,1%), Match, EC (75,7 %). A delayed toxic effect has been noted for the
preparations NeemAzal-T /S, EC and Floramite, SC. The preparation Plenum, WDG
is rated as harmless in relation to N. barkeri. A weak toxic effect for microbiological
preparations Melobass®, nic. and Trichodermin-BL is determined, the preparations
Entolek, L, Fungilex, L and M. anisopliae fungus are characterized as harmless in
relation to N. barkeri. The assessment of the compatibility of biological and chem-
ical products in planta conditions on cucumber crop has shown the presence of a
slight suppressive effect of Teppeki, WDG, Floramite, SC and Entolek, L on the
predatory mite N. barkeri in case of their use after the entomoacariphage release. It is
determined that the previous plant treatment by none of the studied plant protection
products has not adversely affected the life activity and predatory activity of N. bark-
eri. The effectiveness and the expediency of combining all plant protection products
for the red spider mite Tetranychus urticae Koch control is shown.

Key words: chemical insectoctacaricides, biological preparations, compatibili-
ty of plant protection products, entomophages, Neoseiulus barkeri, red spider mite,
Tetranychus urticae.
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VIIK 635.262 «324»:632.9

HU.I'. Bonukesuu, @.A. Ilonoe
PVII « Uncmumym 3awumsl pacmenuity, ae. Ilpuryku, Munckuii p-u

IOPEKTUBHOCTD NTIPUEMOB 3AIINUTHI
HOCAJOK YECHOKA O3UMOI'O OT BPEJIHbIX
OPITAHU3MOB

Peyenzenm: xano. c.-x. nayx bpeuxo E.B.

Aunnorauus. [Tonodpan u u3ydeH accoptumeHT nporpasuteneii (Makcum, KC,
Kunro yo, TK, ®ynnoszon 50, CII, Kpyiizep, CK, Tady, BCK), ¢ynrununos (Pesyc,
CK, Meramun ML, CIT u A3zodoc doprt, 30% k.c.), nacexruimaos (Pydanon, KO,
Arpoman, PIT), 6unonpenapara (durosepm, 0,2 %, KO) u repourmnos (Cromm npodec-
cuonai, MKC, I'ezarapa, KC u 6akoBoii cmecu Dcrami, KO + [oan 2E, KD). Ouenenst
pasiIndYHbIe CIOCOOBI 00€33apaKNBAHMS MOCAJOYHOTO MaTeprala U CPOKU BHECCHHS
npernapaToB. JlaHa OIeHKa OMOIOTMYECKOH M XO3SIHCTBEHHON 3((EeKTHBHOCTH Tpue-
MOB 3aII[UTHI OCAJOK YeCHOKA 03UMOTO OT BpEUTENEH, O0Ie3He! U COPHSIKOB.

KoroueBsbie cj10Ba: 4Y€CHOK, IPOTPABUTENH, (PyHTUIUABI, HHCEKTUIUIBI, TepOoH-
bl 3G HEeKTUBHOCTD, GOTIE3HHU, BPEIUTEIHN, COPHBIC PACTCHUSL.

BBenenne. YecHok B PecriyOnuke benmapyck MOKHO OTHECTH K Majopac-
IIPOCTPaHEHHBIM KyJIbTypaM. [loceBHbIe TIToMIa 1 YeCHOKa He3HAYNTEIbHbIE
(500 ra), a ero MpOM3BOACTBO COCPENLOTOUEHO, B OCHOBHOM, B JIMYHBIX IOJI-
COOHBIX Xxo3sHicTBax. Jleduuur yecHOKa B peciyOnMKe BO3ZHHMKACT M3-3a
OTPAHUYEHHBIX IOCEBHBIX IUIOIMAACH U HU3KUX ypoXkaeB. DTO CBSI3aHO, IIpe-
JKJI€ BCETO, C BBICOKOH TPYAOEMKOCTBIO PabOT NpH €ro Bo3zeibiBaHuM [1].
B Benapycu npemycMOTpeHO pacuiMpeHHe IMOCEBHBIX IUIOMIAZel YecHOKa
IJIaBHBIM 00pa3oM, B IOJKHBIX PErnoHax C IeJbIo 00eCIeueHNs] HaceleCHUs
coOcTBeHHOW mpoayKiued. [10YBeHHO-KIMMATHYEeCKUE YCIOBUS FOXKHBIX
obnacreil pecrmyOnuKy OIaronpHsTHBI VISl MTOJTYYEHHS BBICOKHX YpPOXKaeB
YEeCHOKa, PAaBHO KaK M JJsl (POPMHUPOBAHUS B arporeHo3ax COOOIIECTB Ia-
TOTEHHBIX OPraHW3MOB, KOTOPbIE 3HAYUTEILHO CHIDKAIOT OMOIOTHYECKUH
[IOTEHLIMAJ U IPOAYKTUBHOCTb pacTeHu [2, 3].

[IpoBeneHHbI HaMKM (UTOCAHUTAPHBIM MOHUTOPHHI IIOCA/IOK YECHOKA
03MMOT0 B X03siicTBax benapycu B paHHUI BEeCEHHHI TIEPHOJT ITO3BOJIMII yCTa-
HOBHUTB OCHOBHBIE TPUYMHBI NX U3pexkeHHOCTH: 1) rudens pactenui (10 40 %)
B TIPOIIECCE 3UMOBKH B PE3yJIbTaTe Pe3KOro IOTEIUICHHs B 3MMHUM HEpPHO.,
YTO TIPUBOAUT K TPEXJIECBPEMEHHOMY POCTY KYyJIBTYPhI M HCTOIICHHIO 3aria-
COB IIUTATEJIbHBIX BEIIECTB B MACHUCTOH uellye; 2) HeylOBIECTBOPHTEIHHOE
Ka4ecTBO ITOCAOYHOT0 Marepuaia (MHPHUIMPOBAHHOCTh 3yOKOB (hHTOIATO-
T€HHBIMH MUKPOOPTaHU3MaMH 1 MOBPEKAEHHOCTH TpHIicaMu) [3].
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OrnpejienieHo, 4To B MIEPHO/] BET€TallMU Ha JIMCTOBOM arlfapare pacTeHni
YECHOKA B BECCHHEE-JICTHUIN TIePHO/] Mapa3suTHPYET, KaK JOMUHAHTHBIN Ma-
TOTeH, BO30YyIUTeNb epoHocnopo3a — rpud Peronospora destructor (Berk)
Fr., Tax u peaxo BcTpedaemblii Tprb — BO3OYIUTEIh aIbTepHApH03a (IyPITyp-
Houi ramin) Alternaria porri (Ell.) Saw. U3 durtodaros cepbesnbiii yiiepo
mocajkaM dYecHOKa HaHOCAT IykoBass myxa (Delia (Hylemyia) antique
Meiq.), Tpurncsl (Thrips tabaci Lind.), 1oCTaTOYHO 9aCcTO BCTPEYaeTCs TYKO-
BEIH KopHEBOH Kuter (Rhizoglyphus echinopus R. et F.). Hamu ycTanoBneHo,
YTO BHJOBOW COCTaB M IJIOTHOCTh COPHSIKOB B MOCEBaX M MOCAJKaX 4ec-
HOKa O3MMOTO M3MEHSIOTCS B 3aBUCHMOCTH OT II0CA0YHOI0 MaTepuaia
(3yOxu mmm Oynb00YKH) M MPOIODKATEIFHOCTH BETETAUH (B OIHOJECTHEH
WK IBYJIETHEH KynbType). B yacTHOCTH, 00111ast YUCICHHOCTh COPHBIX pac-
TCHUI BapbupyeT OT 14 (IpW BBIpAIMBAHUH W3 3yOKOB) M0 46 mrt/m* (U3
BO3AYIIHBIX JYKOBHI (Oynap004eK)). JIOMHHHPYIOIIMMH BHIAMH COPHS-
KOB B IOCEBaxX KYJBTYphI SIBJSUTHCH MSITIMK OnHONETHUE (Poa annua L.),
npoco KypuHoe (Echinochloa crus galli (L.) Beauv.) n TpexpebepHUK Po-
neipsiBneHHbI (Tripleurospermum perforatum (Murat) M. Lainz). Bunosoe
paszHooOpasue npeacrapiaeHo 19 BugaMu cOpHBIX pacTenuid [3].

B Hacrosiiiee BpeMsi B benapycu npuembl 3alinThl Y4ECHOKA O3MMOTO OT
BPE/IHBIX OpPraHM3MOB H3y4deHbl (hparmeHTapHo. I[lomydeHHbIe AaHHBIC MO
BHJIOBOMY pa3Hoo0pazuio (purodaros, GUTONATOTEHOB M COPHBIX PACTCHHN
OBLIH B3SThI 32 OCHOBY JUIsl Pa3pabOTKU MEp OrpaHUYEHHUS X BPEIOHOCHOCTH
Y TIO3BOJIMITH T10JI00paTh ACCOPTUMEHT CPEJICTB 3aLHThI U OLEHUTh UX OUOJIO-
TMYECKYIO U XO3SIMCTBEHHYIO (D PEKTUBHOCTD B MIOCAIKAX YECHOKA 03UMOTO.

Marepuajibl U MeToAbl HccjeaoBaHuil. [loseBble ONBITBI IO H3Y-
yeHuto addekrtuBHOCTH accoptumenTa mnporpasuteneit (Kpyiizep, CK
(Tmomerakcam, 350 /i), Taby, BCK (mmumaxmonpua, 500 /1), Makcim, KC
(prymmoxcanmn, 25 r/n), Kunro [yo, TK (tpurukonason, 20 r/1 + npoxJio-
pa3s, 60 r/n), ®ynmnozon 50, CII (6enomui, 500 r/kr)), repourunos (Cromi
npodeccuonan, MKC (nmenaumeranus, 455 /i), I'ezarapa, KO (mpomerpus,
500 r/m), bokcep, KO (nmpocynbdpokapod, 800 r/m), Toan 2E, KO (oxcuduy-
opden, 240 /1)) npoBezieHbl Ha onbITHOM 1oje PYIT «HCTUTYT 3aminTh
pacTtennit» MuHCKoTO p-Ha B 2012 I. B mocaakax 4eCHOKa 03UMOTO.

[IporpapiuBaHue 3yOKOB 4€CHOKA OCYIIECTBISUIOCH JIBYMsI CIIOCOOaMHu:
oOMakmBaHne (OXHOKpPATHOE TOTPYKEeHHE 3yOKOB 3a 2—3 THS 0 MOCAIKU
B paboure pacTBOPHI MPOTPABUTENS) U 3aMadynBaHue B pabodeM pacTBOpE
npenapara ¢ skcrno3uieid 30 MUH. ¢ MOCHEIYIONIUM MIPOCYIINBAHUEM 10
TTOJIHOTO BBICBIXaHMS. D(PPEKTUBHOCTHh MPEANOCATOYHON 00paOdOTKH vec-
HOKa O3MMOI0 OMPENENSUId MO PEe3ylbTaTaM y4YeTOB IUIOTHOCTH CTOSHHS
pacTeHuil 10 BapUaHTaM OIIbITa MOCIIE MOSBICHHSI BCXOJ0B (IIEPE3UMOBKH),

317



a TaKKe MO TMOBPEXKICHHOCTH BPEAUTENAMH OTPACTAIOIINX PACTEHUH Ha
MIEPBBIX ATAMaX POCTa U PA3BUTHS.

Bunosoii cocTaB COpHBIX pacTEHUI B MOCAAKaX KyJbTYPbl YTOUHSUIU 110
OOIIENPUHATHIM ONpeNeTUTeNsIM [4-6]. YUeThl 3aCOPEHHOCTH Y€CHOKA O3H-
MOTO COpPHBIMH PAacTEHUsIMH, ompezeneHrue d(H(HEKTUBHOCTH TepOUITUIOB
MIPOBOVIIN COTJIACHO METOAMYECKUM yKazaHHsM [7-10].

Uccnenosanust no onenke ¢ynrumunos Pesyc, CK (MaHmunponamu,
250 r/m) u Azooc popr, 30 % k.c. (XJIOPOKUCH ME/IH)), UHCEKTUIIHIA ATpPO-
naH, PIT (aneramumnpun, 200 r/kr) u Oouornpenapara durosepm, 0,2 %, KO
(aBepcektun, C) mposenersl B OAO «Arpodupma «PaccBer» MHHCKOTO
paiioHa ¢ UCIOIb30BaHUEM PEKOMEH0BaHHBIX MeTomuK [7, 11, 12, 14]. Pac-
MIPOCTPAHEHHOCTh W pa3BUTHE OONE3HEH YECHOKa, a TaKKe ONpeneeHue
BHJIOBOTO COCTaBa IMATOT€HHBIX MHUKPOOPTAaHU3MOB MPOBOAMINCH IO MPH-
HATBIM B (uTomaTonoruu M Muxongoruu meromam [11-13]. IIpu u3ydenun
MIPUEMOB 3aIIUTHl MPOTHUB BpEIUTENCH B KauyeCTBE TECT—OOBEKTOB OBLIH
B3STHI HanOoJIee BPEIOHOCHBIE BH/IBI HACEKOMBIX, TOBPEKIAIOIINE YECHOK
B pa3in4HbIe ()a3bl €ro pOCTa U Pa3BUTHSL.

[lmomane y4eTHOW AENSHKU NPH HM3YYCHHUH TepOMINAOB COCTaBIsIA
10 Mm%, mpoTpaBuTenei, GyHTUIMAOB ¥ MHCEKTHITMIOB — 5 M2, KonnuecTso
pacteHuil Ha y4deTHoM nensake — He MeHee 100 mT. Ilpu yOopke ¢ kaxmoi
JensHKA aHanum3upoBadu 100 JTyKOBHI[ M ONpPEeNsuid HMOBPEKICHHOCTD
WX JHYUHKAMH U TyceHunamu ¢utodaros. I1oBTOpHOCTs — 4—KpaTHas.
PacrionoxeHne BapuaHTOB — PEHIOMH3UPOBAHHOE. XO03sIMCTBEHHYIO A dek-
TUBHOCTB ompenersuti no metonuke JI.B. Copounnckoro, A.Il. Bynpesnua,
T.M. BanskeBuu [15], craructryueckyro 00pabOTKy JaHHBIX — IO METOANKE
B.A. ocrexosa (1985) [16] u makera mporpamm Oda.

Pesyabrarel  ucciaenoBanmii. bosbiioe  x0341HCTBEHHO—IKOHOMMYE-
CKO€ 3HAYEeHHE TPHU MOATOTOBKE YECHOKA K TOCEBY MMEIOT MEPOTPHITHSA,
HaTpaBJIICHHBIE HA O370POBICHHE MOCAaTO0YHOTO Marepuana. Hawmbomee
pactpocTpaHeHHBIM CIIOCOOOM 030POBIICHUS SIBIISETCS IPEAIIOCEBHOE 00e-
33apakuBaHue (MPOTpaBINBaHuE) 3yOKOB. B mpeamnocanounoi nepros 6pu1a
mpoBesieHa 00paboTka 3yOKOB YECHOKA MPOTPABUTEIAMHI (DYHTHIIMIHOTO U
MHCEKTHLIUAHOTO JCHCTBHUS MPOTUB (PUTOMATOTEHHBIX MHKPOOPTaHH3MOB
OpPTaHM3MOB ITyTE€M X 3aMaYNBaHUSI U OOMAKHBAHUSI.

YCcTaHOBICHO, YTO CIOCOO MPOTPABIMBAHUS 3YOKOB YECHOKA O3UMOTO B
pabounx pacTBOpax MPOTpaBHUTENEH (YHTHUIMIHOTO ACHCTBHS HE BIHUSICT
Ha KOJIMYECTBO OTPACTAIONINX PACTCHUH KyIBTYphl. Tak, YMCIO 3J0POBBIX
MePe3NMOBABIINX PACTCHUH NP 3aMauyMBaHUU 3yOKOB B BapHaHTe ¢ Mak-
cumom, KC cocrasuio 94,3 %, ¢ Kunto /lyo, TK — 100, B sTamone — 81,4 u
B KoHTpoie — 86,1 %. B ombiTe ¢ morpyxenuem (oOMaknBaHHEM) 3yOKOB B
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pabouune pacTBOPbI IPOTPABUTENCH BCXOXKECTh ObliIa cieayromas: Makcum,
KC —95,0%, Kunro lyo, TK — 98,6, stanon (®ynrnazon 50 %, CII) — 79,6 n
KkoHTpOMb — 82,1 % (Tadm. 1).

Tab6auua 1 — Biausinue npeanoceBHoii 00padoTKH 3y0KOB YeCHOKA 03UMOI0
NPOTPaBUTEJSIMH (PYHTHLHIHOTO JeiiCTBHS HA Nepe3NMOBKY pacTeHuii (1moJesoii
onbIT, PYII « MHCTHTYT 3a1LMTHI pacTeHuii», copt Ilonecckuii cyBenup, 2012 r.)

KosnmmyecTBo oTpacTamux pac-
Konuenrpaunusi paéoyero TEeHMIi 1ocJie nepe3uMOBKH NPH
pacTtBopa, % Pa3IMYHBIX cocodax o0padoTKH
Bapuant 3y0KkoB, %
npH 06MAKH- | NPH 3AMBIU- | (oo ppanye 3aMaYnBaHue
BaHHH 3y0KOB | BAHUHU 3y0KOB
Cymazon 50%, 3.0 03 79,6 81,4
- 3TaJIOH
Kunro yo, TK 3,0 0,3 98,6 100,0
Maxkcenm, KC 5,0 0,5 95,0 94,3
KonTpons
(6e3 00paboTKH) - 82,1 86,1

HaOmonenns 3a pacreHusMu B (azy 3—4 HACTOSIIMX JIMCTHEB HE BBIS-
BN (PUTOTOKCHYECKOTO W MHIMOMPYIOWIETO JEHCTBUSI MPOTpaBUTEICH Ha
UX POCT W pa3BHTHE. B mocnemyiomuii nepnuos BereTauy pocT pacTeHUH
MIPOXOHII 0€3 BUANMBIX MOP(OIOrHIeCcKNX N3MEHEHHH.

[TapanensHO B MeproA BEreTaluy YeCHOKA 03MMOT0 ObliIa H3ydeHa 3¢-
¢dexruBHOCTH PyHrHIMIOB Peyc, CK, Meramun ML, CII u Azodoc dopr,
30% k.c. mpoTuB nepoHocnoposa. CiaeqyeT OTMETHUTh, YTO THAPOTEPMUYE-
CKHE YCIIOBHS, CKJIaJbIBAlONINECs B MEPHON MPOBEACHUS HCCIICIOBAHHH,
OKa3bIBaIM OJarompusTHOE BIMSHHE Ha pa3BUTHE OOJE3HH, B pe3ysbTa-
Te yero ObuTH TpoBeneHbl 2-kpatHo (11.06 m 25.06) 06pabOTKH MOCEBOB
KyJIBTYpbl (DYHTHIHUAAMH C pa3sHbIM AEHCTBYIOINM BermecTBoM. CreneHsb
MOPaKEHUs pAaCTEHUM YeCHOKa HaxoAuach B nepeaenax ot 12,5 no 34,0 %.

JlanHBIE yUeTa, TPOBEJCHHOTO Iepe yOOPKOi, mokasanu, 9To 3 dexTus-
HOCTh IIPEnaparoB MPOTHB IEPOHOCIIOpo3a Oblia A depeHINPOBAHHOMN.
Jlyumme pesynbrarhl osydens! B Bapuante ¢ Peycom, CK. Ero 6uonoru-
yeckast 3PeKTUBHOCTH cocTtaBmia 63,2 %, B To Bpemst kak Metamun MII,
CII (3TanoH) cHWXal IMOpakeHHOCTh pacTeHud Ha 54,4 %, Azodoc dopr,
30% k.c. — Ha 48,5 % oTHOCUTENBHO KOHTpOJIA. Takas ke 3aKOHOMEPHOCTh
MIPOCMAaTPHUBAJIACH U 10 MTOKA3ATEISIM ypOKalfHOCTH yecHOKa. Hanbonpmras
npubaBka ypoxas (23,3 1/ra) nomyuena B Bapuante ¢ Peycom, CK. Coxpa-
HEHHBIH ypokail B Bapuante ¢ Merammiom MII, CIT u A3zodocom ¢opr,
30% k.c. cocraBun 14,9 u 7,0 1/ra coorBeTcTBEHHO (Tad!I. 2).
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Tabauna 2 — Biausinue GyHrMuA0B HA pa3BUTHE IIEPOHOCIIOP03a M YPOKAHHOCTH
JIyKoBH1I YecHOKa 03umMoro (OAO «Arpopupma Paceser», copt Ioneccknii, 2012 r.)

Hopma |Paseutue| Buosorude- | Ypowaii- | Coxpanenupii
Bapuanr pacxoma, | Gosie3- | ckasi dpdex- | HOCTb, yYpoxan
a/ra HU,% | THBHOCTB, % n/ra wra %
Pesyc, CK 0,6 — 0,6 12,5 63,2 119,7 233 24,2
0,
fzoq"’c opr. 30% 136 36| 175 48,5 1034 70 | 73
Meramma MIL CIT- | 5 h 51 155 54,4 1113 149 | 154
STAJIOH
KouTtposns
(6e3 06paboTKH) . 34,0 ) 96,4 B -
HCP,, 23,1

Jns orpaHWdeHus] BpeIOHOCHOCTH (UTO(AroB (IykoBas MyxXa, TPHII-
CBbl, KJICIIH), HOBPEKAAIONINX YECHOK B NEPHOJ MOKOSI M Ha TIEPBBIX 3Tanax
Pa3BUTHSl pacTeHHH B BECCHHMH IEpPHO] MPOBEIEHO M3yueHne 3PQeKTns-
HOCTH MpOoTpaBuTeiel uHcektuimaHoro aeiictust Kpyizep, CK u TaOy,
BCK. JlokazaHo mperMyIiecTBo oOMakuBaHus 3yOKoB B 3 % pacTBope mpe-
napara Kpyiizep, CK u B 4% pactBope Tady, BCK. Drot npuem 3ameTHO
CTUMYJHPOBAJ POCT U Pa3BUTHE YECHOKA HA PAHHMX Talax OHTOreHesa. Tak,
panHeBeceHHHMH y4eT (27.04) mokasai, 4To KOJIMYECTBO OTPACTAIOIINX pacTe-
HUH B BapraHTax ¢ oopadotkoit Kpyitzepom, CK n Taby, BCK cocrasumno 94,6
n 92,2 % coorBercTBeHHO NpoTHB 85,1 1 75,4 % npu 3amaunBannu (tadm. 3).
Tabanua 3 — Bausinue HHCEKTULHUAHBIX IPOTPaBHUTe/Ieii HA 0OTPacTaHUE PacTeHHIl
YECHOKA 03UMOI0 MmocJjie nmepesuMOBKH IPH PasHbIX crnocodax oﬁpaﬁonl 3y6KOB
(mos1eBoii onbIT, PYII « MHCTHTYT 3a1MTHI pacTeHuii», copt Ilonecckuii cyBenup,

2012 1)

Konuenrpanus padodero KonmuecTBo oTpacTaronmx pacre-
pacTBopa, % Hui, %
BapuanTt

npu 00MaKu- | IPU 3aMa4YuBa- | NIpH 00MaKWBa- | NpPHU 3aMaYUBa-

BAHHM 3yOKOB | HHMM 3y0KOB HHH 3y0KOB HHH 3y0KOB
Kpyiizep, CK 3,0 0,3 94,6 85,1
Taby, BCK 4,0 0,5 92,2 75,4
Kontposs (6e3 B _ 833 85.4
00padoTKH)

JanbHeWnuii MOHUTOPUHT arpoLi€HO30B KYJIBTYPhI ITOKa3aJl, 4TO I1epBble
MIPU3HAKH TOBPEKICHHUS PACTCHUN YECHOKA JYKOBOHM MyXOH (ITOXKEITeHHE
BEPXYIIEYHOW YaCTH JHUCTHEB) OBIIIM OTMEUYEHBI B KOHTPOJIBHOM BapHaHTE
gepes Tpu Hepenn (yuet 21.05) mocne Hagana oTpacTaHus JIMCTheB. OmeHKa
pacteHuii crryetst 1,5 Mecsa oT Hayana OTpacTaHMs JIMCTHEB, TO3BOJIMIIA
00HapYKUTh JIMIMHOK JIyKOBOM MyXH, IIOBPEKAECHHOCTh KOTOPBIMU JJOCTH-
rana 10,0 % npu odmakuBanuu u 12,5 % npu 3aMaduBaHNN.

320



IMomumo u3ydeHust 3pHEeKTUBHOCTH MPOTPABUTETICH HMHCEKTHUIMIHOTO
JCHCTBUSL HAMH OBLIH OIICHECHBI PHEMBI 3aIIUTHI KYJIBTYPBI OT BPEAUTEICH
B nepuoa Beretauuu. C LENblo ONpesesieHns: BUIOBOTo cocraa (urtoda-
TOB ¥ ONTHMAJBHBIX CPOKOB 00pabOTOK MpenaparaMu, MPeryCMOTPCHHBIX
CXEMOH OmbITa, B TEUECHHE IMEpHOJa BEreTallMyd MPOBOAMICS TOCTOSHHBII
(buTOCAaHUTAPHBIIT MOHUTOPUHT. B pe3ynbraTte MpOBEICHHBIX HAONFOICHUI
U y4eToB ObUIO YCTAaHOBJCHO, YTO PACIPOCTPAHCHHBIMH BPEAMTEISIMU B
IMOCEBAaX YECHOKA SIBJLSUTUCH JIYKOBas MyxXa, TPHUIICHI U Kiemru. O6pabot-
Ka mpenaparamu Obuta mpoBeneHa B Hadaje I mexaner wrons (22.06). U3
HCIIBITYEMbIX MHCEKTHIMIOB BBICOKHE PE3YJIbTaThbl IPOTUB JIYKOBOW MYyXH
noJiyueHbl B Bapuante ¢ npenaparom ®dydanon, KD, ouonorudeckas -
(extuBHOCTH KOTOpOro coctaBmwia 100%. I[lo OTHOIIGHUIO K TpUIICAM U
kiemaM 3((eKTUBHOCT, MHCEKTUIMIA HaXonWiach Ha ypoBHe 87,8% u
84,4% coorserctBeHHO. DddekTuBHOCTL npenapara Arponal, PII B 3a-
IUTe OT yKa3aHHBIX Bpenuteneil cocrtasmia 70,0-75,0%, 6uompemapara
dutosepwm, 0,2 %, KD — 69,8-75,5 % (Tabm. 4).

Tab6auna 4 — buosornyeckasi u xo3siiicrBeHHas 3pPeKTHBHOCTH CPEICTB 3ALMTHI,

NpHMeHsieMbIX IPOTHB BpeguTeleii YecHOKa 03MMoro B nepuoj Bererauuu (OAO
«Arpodupma «PaccBer», copt Ilonecckuii cysenup, 2012 r.)

CHHIKeHHEe YUCJIeHHOCTH, Yo .
Ypoxaii- | CoxpaHeHn-
Bapuant JHIHHOK Tpun- | Kie- HOCTb, | HBIi ypoKaii,
JYKOBOH COB meii n/ra u/ra
MyXH
Dydanon, KD (1,2 n/ra) 100 87,8 84,4 101,0 17,5
Arponas, PIT (0,1 si/ra) 71,5 70,0 75,0 98,2 14,7
®durosepm, 0,2%, KD (2,0 n/ra) 69,8 71,0 75,5 98,0 14,5
KonTposs (6e3 06paboTkn) 72" 28,5" 83" 83,5 -
HCP,, 12,5

* B KOHTpPOJIe YMCJIeHHOCTb BpeauTeieii, 0c00eii/25 yueTHbIX pacTeHHii.

He MeHee BpeIOHOCHBIMU OpPraHM3MaMH B MOCAJKaX YECHOKA O3MMO-
ro SIBJISIIOTCSI COPHbIE pacTeHusi. V3ydeHue accopTuMmeHTa repOULUI0B U
OIPBICKUBAHUE TTOCAIOK KYJIBTYPhI MPOBEAEHBI B pa3HbIe CPOKH (OCEHBIO:
[OCJIe MOCAKK 10 BCXOIOB KYJBTYPhl U BECHOM: MOCIE TasHHs CHera 10
BCXOJIOB KYJIBTYPBI).

B pesymbrare WcCClIeOBaHWII yCTaHOBJIEHAa BbICOKAas repOHIn-
Hasl AKTUBHOCTb HCIBITAHHBIX [PENaparoB B YaCTHOCTH, HOBOTO
MHUKPOKAICYJIMPOBAHHOIO TIpernapara ¢ MPOIOIKUTENbHBIM OCTEIIEHHBIM
BBICBOOOXK/ICHHEM aKTHBHOTO JielicTByIOIIero Bemectsa — Ctomir nmpodec-
cuonai, MKC (93,1 %) BHeceHHOTO ¢ 0ceHH. DPPEKTUBHOCTD repOuIuia
I'e3arapn, KC 6buia Ha ypoBHe dTanioHa u cocrasuia 92,4 % (tabi. 5).
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Tabauna S — buonornyeckas 3¢pdexTuBHOCTH reponuMI0B Ha 30—ii JeHb MocIe
00padoTKN B MOCATKAX YeCHOKA 03uMoro (mosesoii onsIT, PYII «MUHCTHTYT
3alMThI pacTeHuii», copt Ilonecckuii cyBenup, 2012 r.)

CHUKeHHNe YN CJIeHHOCTH OIHOJIETHUX COPHSAKOB, % K KOHTpO-
JI0

=
&

Bapuant
BCex

Mapu OeJ1oii
TaJUHCOTH
MEJIKOIBETKO-
BOIi
ropua BbIOHKO-
BOTO
TpexpedepHu-
Ka NpoAbIpsAB- |-

JICHHOTO

npoca Kypu-

HOTO
MHKYJIbHAKA
00BIKHOBEH-

HOTO
JKePYLIHUKA

60J10THOTO

Kontpos (6e3 06pa-

Gorin) 290,0 | 61,0

)
o
=)
—_
=2
=)

12,0

._
o
=
=)
°
=)
—_
»
=)

s

Ocennee snecenue eepouyudos

Cromn nnpodeccnonai,
MKC (3,0 n/ra)

Ocramm, KD (4,5 n/ra)
— JTAJIOH

93,1 | 95,1 | 96,0 | 90,0 | 83,3 86,9 | 77,8 | 91,7

92,7 | 96,7 | 92,0 | 90,0 | 91,7 | 93,2 | 66,7 | 833

I'esarapn, KC

(2,0 2/ra) 92,4 | 934 | 88,0 | 66,7 75,0 | 97,5 71,8 75,0

Becennee enecenie 2epouyuoos

Cromm npodeccronal,
MKC (3,0 n/ra)
Ocramm, K3 + T'oan
2E, KD (2,0 + 92,1 | 96,7 100 90,0 | 833 89,4 100 91,7
0,15 n/ra)

Ipumeuanne. B KOHTPOJIe YHCTEHHOCTH COPHIKOB, IIT/M.

87,2 | 934 | 88,0 | 80,0 | 833 86,9 | 66,7 | 83,3

Becennee npumenenue repournuaa Cromn npodeccuonan, MKC cro-
cOOCTBOBAJIO CHIKEHHUIO YHCIIEHHOCTH BCEX COPHSAKOB Ha 87,2 %, mpu 3TOM
rubens Mapu Oemnoii coctaBuina 93,4 %, TaTMHCOTH MEIKOIBETKOBOH — 88,0,
mpoca KypuHOTro — 86,9, TpexpebepHrKa MPOABIPSABICHHOTO M KEPYIIHUKA
6onotHOTO — 83,3, TOpIa BRIOHKOBOTO — 80,0 M MHUKYIbHUKA OOBIKHOBEH-
HOTO — 66,7 %. I'epOunnaHas akTUBHOCTh OakoBoi cMmecu Octamm, KD +
Toan 2E, KD oTHOCUTENBHO COPHBIX PAaCTeHHUH B TIOCAJKaX YECHOKA ObLTa
BhIe U coctaBmia 92,1 % x konTpomo. CMech MOJaBisia MpopacTaHue,
POCT M Pa3BUTHE T'aJIMHCOTU MEJKOLBETKOBOM M IMHUKYJIbHUKA OOBIKHOBEH-
noro Ha 100 %, mapu Gemoif — Ha 96,7, xepymrHuKa 60moTHOTO — Ha 91,7,
ropua BeIOHKOBOTO — Ha 90, mpoca KypuHoro — Ha 89,4 u TpexpebepHuKa
mponeIpsiBieHHoOro — Ha 83,3 % (Tabm. 5).

Pe3ynpTaTsl KOMMYeCTBEHHO—BECOBOTO yuera (depe3 60 nHeit mocie 06-
pabOTKH) 1MOKa3aJM, YTO YHUCICHHOCTh COPHSIKOB B KOHTPOJILHOM BapHaHTE
nqocturia 569,0 mrr/m%, Macca CopHbIX pacTenuii — 3534,0 r/m? (Tad. 6).
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Tab6auua 6 — buosornyeckasi 3¢ppekTUBHOCTH repoUIMI0B Ha 60—ii 1eHb MocIe
00padoTKH B MOCAAKaX YeCHOKA 03MMOro (nmoJieBoii onbIT, PYII « MHCTHTYT
3alIMUThI pacTeHuin, copt Ionecckuii cyBenup, 2012 r.)

CHHKeHHE YMCIEHHOCTH OTHOJIETHHX COPHSAKOB, %o K KOHTPOJIIO
BT 4.
. °© ° ? !
g s | zs| 2 F g
3 3= g =E E | 82| &
Bapuant = =8 £ R = ) =
BCexX g =2 s o= = €= ge
= S E = S & Z £3 =2
o oL @ o 2 < 28 =
= = 8 < » 2 ] =< =
= == = Q= S B = >
= s | 2| B | £ &
= 3 = = %
Kowntpons (6e3 569 92 35 13 25 356 11 17
00paboTKH) 3534 | 547 | 376,5 80 393 1909 | 78,5 150
Ocennee sHecenue cepouyud0s
Cromn npodeccro- | 89,6 92.4 90.9 69.2 72.0 91.3 72,7 88.2
Hai, MKC (3,0 w/ra) | 91,0 | 93,0 92,3 73,8 91,0 91,8 73,2 88,3
Ocramm, KD (4,51/ | 87.7 | 90.2 87.3 61.5 68.0 90.7 63.6 76.4
ra) — 9TaJIOH 90,8 | 91,0 90,0 75,0 85,8 93,6 77,0 88,7
I'esarapn, KC (2,0 88,6 | 934 74.5 69.2 64.0 93.3 724 70,6
n/ra) 94,6 | 97,0 91,0 84,4 84,7 97,4 92,4 92,0
Becennee necenue 2epouyuoos
Cromm npodpeccro- | 83.8 91.3 85.6 76.9 76.0 83.4 63.6 76.5
Hai, MKC (3,0 wra) | 91,1 92,0 92,3 85,0 83,0 94,0 74,5 81,3
?ET;M;(;? +grl°;“ 882 | 96.7 | 964 | 846 | 760 | 857 | 909 | 882
n/r’a) o 95,0 | 98,1 98,0 92,5 93,1 94,0 93,6 93,3

Ipumeuanne. B KOHTpoIe: HAJL YePTOii — YHCTEHHOCTH COPHSIKOB, INT/M%; IO 4epPTOii — Macca copHsi-
KOB, I/M*; B BADHAHTAX ¢ FepOMIMIAMHU: HAJI YePTOii — CHUKEHHe YHCICHHOCTH COPHBIX PACTeHHiA, %o;
10/l YepPTOoii — CHUKEHHEe MAcChl COPHBIX pacTeHuii, %.

Cromn npodeccronan, MKC 1o sddextrnBHOCTH OBLT Ha YpOBHE 3Ta-
JIOHA, HO OTIWYAJICA OT HEero OoJiee ITUTEIBHBIM 3aIUTHBIM MEPUOIOM
neiictBus. bronornaeckas 3pQpeKTHBHOCTh N3y4aeMoro repOuIiIa mpoTHB
Mapu Oenoii coctaBuia 92,4 %, npoca KypuHoro — 91,3 u raJMHCOTH MeJ-
kouBeTKOBOM — 90,9 %, npu 3TOM chIpast Macca COPHSAKOB YMEHBIIUIACH HA
93,0, 91,8 1 92,3 % coorBeTcTBeHHO BHAy. PoCT 1 pa3BuTHE XKepylHUKa 60-
JIOTHOTO, TPEXPEOCPHHUKA TIPOBIPSBICHHOTO U MHUKYJIbHUKA OOBIKHOBEHHOTO
npenapar noaasisut Ha 72,0—88,2 %, BereraruBHyto maccy — Ha 73,2-91,0 %.

Tepburun I'ezarapa, KC cmocoOcTBOBan CHWXKEHHIO OOIIEH 3acopeH-
HOCTH IT0CaJIOK 4ecHOKa Ha 88,6% u BereraTuBHON Macchl — Ha 94,6 %.
OtmedeHa BbICOKask 3(h(EKTUBHOCTh TepOUIIUIA 1I0 OTHONICHHIO K IIPOCY
kypunomy (93,3 %) u mapu 6enoii (93,4%). A Takue COpHAKH KakK TajH-
cora MEJIKOI[BETKOBAs, MUKYJIbHUK OOBIKHOBCHHBIH, KEPYIIHUK OOJOTHBIM
repOunma noxasisut Ha 70,6—74,5 %, TpexpeOepHUK TPOABIPSIBICHHBIN 1
roperl BbIOHKOBBIN — Ha 64,0—69,2 % (Tabm. 6).
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Bbuonornueckas s3hekTHBHOCTB FepOULINI0B, IPH BECCHHEM [IPUMCHCHUH
OblI1a HECKOJIBKO HIDKE, UTO CBS3aHO ¢ 00J1ee aKTMBHBIM HapacTaHNEM YHCIICH-
HOCTH M MAacChl COPHBIX PAaCTEHHMH IPH CKJIA/IBIBAIONINXCS ONaronpHsTHBIX
MOTOAHBIX ycnoBusix. Hanpumep, BHecenue repounmaa Cromn npodeccro-
Hai, MKC caepxuBano poct u pazputue copsskoB Ha 83,8-91,1%, B Tom
yrciie mapu oenoi — Ha 91,3-92,0 %, raJrHCOrH MEJIKOIIBETKOBOM — Ha 85,6—
92,3, mpoca kypuHoro — Ha 83,4-94,0, ropma BelOHKOBOTO — Ha 76,9-85,0,
KepyIIHuKa OomotHoro — Ha 76,5-81,3, TpexpebepHuKa MpOABIPSIBICHHO-
ro — Ha 76,0-83,0 1 muKynbHIKa OOBIKHOBEHHOTO — Ha 63,6—74,5 %. B Toxe
BpeMsi OaxoBasi cMech mpenaparoB (Dcramr, KO + Toan 2E, KD), na Ham
B3I, Oosee A(PPEeKTUBHA, T.K. MO3BOJISET PACHIMPHUTEL CICKTP MOIABIIsIC-
MBIX BHJIOB COPHBIX PACTEHUH W MPOMIHUTH 3alIUTHBIN dPPEKT B mocaakax
KyNnbTypbl. BHECeHME TaHHOI cMecH MO3BOIMIO CHU3UThH 3aCOPEHHOCTD I10-
cazok yecHoka Ha 88,2-95,0%. Beicokas Omonormdeckas 3(h)(eKTHBHOCTH
0aKoBOI cMecH TakXe OTMEUeHa NMPOTUB Mapu Oeroit (96,7 %), raxuHCcOrH
MeIKonBeTKoBOM (96,4 %), mukyibHIKa 00bIKHOBEHHOTO (90,9 %) 1 *kepym-
HuKa 60oTHOTO (88,2 %) (Tadm. 6).

HaOmionenne 3a pocToM M pa3BUTHEM YECHOKA O3MMOTO TOKa3alio OT-
CyTCTBHE (DPUTOTOKCHYECKOTO ACWCTBUS M3ydaeMbIX repommmaos (Cromim
npodeccuonan, MKC, I'ezarapa, KC) u 6akoBoit cmecu (Dcram, KD + [oan
2E, KD) na kynsTypy. B pesynsrare ahexTrBHOTO NEHCTBUS IPETIPaToOB B
M0CajKaX YeCHOKa 03MMOT0 U, KaK Pe3yJIbTaT, CHIYKSHUSI 32COPEHHOCTH ObLT
c(hOopMHUpPOBaH Ka4eCTBEHHBIH ypO)Kail JyKOBHII, IOJYYEHBI JOCTOBEPHBIC
npubaBku ypoxas (tadm. 7).

Tadauua 7 — Bansinne repOnIuaoB Ha YPOKAIHOCTh YeCHOKA 03MMOT0 (T10JIeBOH
onbIT, PYIT « MHCTHTYT 3alIMTHI pacTeHuii», copt [lonecckuii cyBenup, 2012 r.)

YpoxkaiiHOCTh JIyKOBMII, .
wra CoxpaneHHBIii ypo-
Bapuant JKall CTAaHAAPTHBIX
BCero ¢Tanaapr- JIYKOBHIL, I/Ta
HBIX
Konrpous (6e3 06padoTk) 71 27,0 -
Ocennee snecenue cepouyuoos
Cromm npodeccnonan, MKC (3,0 n/ra) 133 115,0 88,0
Dcrami, KD (4,5 ni/ra) (3TajioH) 131 116,5 89,5
I'ezarapn, KC (2,0 n/ra) 128 107,0 80,0
Becennee necenue 2epouyuoos
Crowmm npodeccnonan, MKC (3,0 n/ra) 135,5 119,0 92,0
Ocramm, KD + T'oan 2 E, KD (2,0 + 1343 119.5 92.5
0,15 n/ra)
HCP,, 14,2 12,7
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Wrak, mpuMeHeHne TepOUIIoB ¢ OCCHH CIIOCOOCTBOBAJIO TOYYEHHIO
107-116,5 1/ra craniapTHOM MPOIYKINH, COXPAaHECHHBIH ypOXKai cOCTaBUII
80-89,5 1/ra, BeceHHee BHECEHHUE NPENapaToB MO3BOJIUIIO MONYYUTh 119—
119,5 n/ra craniapTHHIX JTyKoBuUIl (Tadmn. 7).

3akmaiouenune. B pesynprare MpOBENCHHBIX HCCIEIOBAaHHUNA OTpaboTaHa
TEXHOJOTHs 00e33apakuBaHUs 3yOKOB YCCHOKA MpPOTpaBUTEISIMH (DyH-
THOHAIHOTO M MHCeKTHnuaHoro neicteua (Maxenm, KC, Kunro [lyo, TK,
®dynnozon 50, CII, Kpyiizep, CK, Tady, BCK) nmyrem oOmakuBanus (oxHO-
KpaTHOE MOTPYyKeHHE 3yOKOB YECHOKA 3a 2—3 ITHS 10 MOCAIKH B paboumii
pacTBoOp TpenaparoB) M 3aMaduBaHWs (B pabo4eM pacTBOpe Iperapara
sKkcro3uiuer 30 MHH.) ¢ TOCTIESAYIONIM ITPOCYITHBAHNUEM.

JlokazaHo npenmymiecTBO 00e33apaknBaHus 3yOKOB YECHOKa CII0COO0OM
obmakuBanus. [Ipu nM3ydeHuH AaHHOTO MpHeMa ¢ MpOTpaBUTeIsIMU (yH-
TUIAHOTO JICHCTBHSI OTPACTaHHWE PACTCHHI YCCHOKA B IEPHOJ BCXOIOB
coctasysio oT 79,6 % 1o 98,6 %, pu onieHKe MpenapaToB HHCEKTUIIHIHOTO
nercTBus — oT 92,2 % 1o 94,6 %.

B mepuon Bereranum 4ecHOKa O3MMOTO MPOTHB MEPOHOCIOPO3a CIEMy-
et ormetuth QyHrunug Peyc, CK, 3(peKTHBHOCTh KOTOPOTO COCTaBIIIA
63,2 %, npotuB KomIuiekca Bpeaureneii — nncekrunna Oydanon, K3. Ipe-
napat Ha 100 % 3amuinan pacteHus OT MOBPEXKACHUS INYUHKAMU JTyKOBOI
Myxu; Ha 87,8 % CHIDKAI YHCICHHOCTH TPUIICOB U Ha 84,4 % — Kiemmei.

OneHka > PEeKTUBHOCTH PUEMOB 3aIUTHl Y€CHOKA 03UMOTO OT COPHBIX
pacTeHuil MO3BOJMIA KOHCTATUPOBaTh, 4TO repOuuuasl CtoMil mpodec-
cuonan, MKC u I'esarapn, KO (oceHHee npumeHeHHE) CIEpKUBAIN POCT
1 pa3BUTHE COpHBIX pacTteHuil Ha 89,6-91,0% u 88,6-94,6% B cpaBHe-
HUU C KOHTposieM. buomormdeckas 3p(eKTHBHOCTH IMpemapaTtoB IPOTUB
CHENMaTH3UPOBAHHBIX JJIS1 OBOIITHOTO CEBOOOOPOTA BUIOB: TAIMHCOTH Mell-
ronBeTkoBo# coctamwia 90,9% u 74,5 %, mapu Oemnoit — 92,4 u 93,4% u
ropia BbIOHKOBOTO — 69,2 %, coorBeTcTBeHHO repounuay. Cromi mnpodec-
cuonair, MKC u 6akoBas cmecy Dcramn, KD ¢ Toanom 2E, KD (Becennee
MIPUMEHEHHE) TTOABIUIN POCT M Pa3BUTHE COPHBIX PACTCHUH B MOCAIKax
KyasTypsl Ha 83,8-91,1 % u 88,2-95,0%.
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L.G. Volchkevich, F.A. Popov
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

EFFICIENCY OF WINTER GARLIC PROTECTION
TECHNIQUES AGAINST NOXIOUS ORGANISMS

Annotation. The seed dressers assortment (maxim, SC, kinto Duo, FS, fundo-
zol 50, WP, cruiser, SC, tabu, WSC), fungicides (revus, SC, metamyl MC, WP and
azofos fort, 30 % s.c.), the insecticides (fufanon, EC, agrolan, WP, phytoverm,0,2 %,
EC) and the herbicides (stomp professional, MC, gesagard, SC and tank mixtures
of preparations estump. EC+goal 2E is selected. The evaluation of biological and
economic efficiency of applied seed dressers, fungicides, insecticides and herbicides
is given.

Key words: garlic, seed dressers, fungicides, insecticides, herbicides, efficiency,
diseases, pests, weed plants.
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®OPMHUPOBAHUE ACCOPTUMEHTA CPEJ/ICTB
3AIIIUTHI PACTEHUI HA TIOCEBAX MOPKOBH
CTOJIOBOM

Peyensenm: kano. c.-x. nayx I'aodoxcuesa I’ @..

Annoranus. [TpuBeeHbl pe3ylbTaThl UCCIICIOBAHUI 10 OA00PY aCCOPTUMEHTA
MECTULIU/IOB Ha MOCEBAaX MOPKOBU CTOJIOBOIl MPOTHB IOMHUHHUPYIOIIUX BpEIUTENCH,
Oone3Hel U cOpHBIX pacTeHUil. C y4eToM OHOIOTHYECKOi U X03sHCcTBeHHOI Y hek-
THBHOCTH M3YYCHHBIX (DYHIMIM/IOB, MHCEKTHILMIOB M TIepOMIMIOB pa3paboTaHbl
CXEMBI II0CIICI0BATEIBHOTO MPHUMEHEHHUSI CPEJICTB 3allUThl HA [OCEBAX KYyJIBTYPhl U
JlaHa UX OLICHKA.

KiioueBbie cj10Ba: MOPKOBb CTOJIOBAs, BPEAUTEINH, OOJIC3HU, COPHBIC PAaCTCHHUS,
[POTPABUTEIN, HHCEKTHLUIbI, (YHTHIMIbI, TePOULIMIbI, OMOIOTHYECKas U XO35ii-
CTBEHHAst 3PEKTUBHOCTD.

BBeaenne. MopkoBs cronoBast (Daucus carota L.) — onHa U3 BEIYIIHX
OBOIIHBIX KYJIBTYp, 0C00asi LIEHHOCTh KOTOPOW B MHUTaHHM YeJoBeKa 00y-
CJIOBJIGHA pa3HOOOpa3veM ee OMOXMMHYECKOTO COCTaBa, COJECp)KaHHEM
3HAUUTEJIFHOTO KOJIMYECTBA KAPOTHHA, BATAMUHOB 1 MHKPO3JIEMEHTOB [1].

B benapycu nox noceBbl MOPKOBU CTOJIOBOM B CEIbCKOXO3SIMCTBEHHBIX
OpraHu3aIysIX OTBOAUTHCS okoyio 20% oOmiei miomaay, 3aHATONH MO
OBOIIHBIMU KYJIBTypaMH OTKPBITOrO IpyHTa. B mocnenHue roasl cpeqHss
YpOXKAHHOCTH 110 peciryOnuke cocraniseT 23-25 1/ra. K coxanenuto, paxTu-
yeckas ypoxKaliHOCTh MOPKOBHU B benapycu octaercst HUKe NOTEHLIUAIBbHOM.
B uwactHoCcTH, OHa B 2-2,5 pa3za MeHble, ueM B BenukoOpuranuu, I'epma-
Huu u CIIIA. OnHol M3 NPUYMH MOTYYEHUS HU3KUX YpOXKaeB MOPKOBU U
TUIOXOTO XPAHEHUs] KOPHEIJIONOB B 3UMHEE BPEMs SIBISICTCS 3aCOPEHHOCTH
MIOCEBOB, MOPAXKEHHE U MOBPEXKICHNE NX MHOTOUNCICHHBIMH OOJE3HAMH 1
BPEIUTEIISIMH.

Pesynbrathl MOHMTOpPHMHIA, NPOBEJICHHOIO B XO3SMCTBAX PECITyOIMKH B
2010-2012 rr. Ha HoceBax MOPKOBHU CTOJIOBOM, ITO3BOJIMIIM YCTAHOBUTb, UTO U3
BpeuTeNei B TPYNITy ¢ MAKCUMAIBHBIM YPOBHEM BPEJOHOCHOCTH OTHOCSTCS
MOpKOBHas Jtuctoonomika (Triosa viridula Zett.) u MopkoBHasi myxa (Psila rosae
F.), motepu ypoxast OT KOTOpBIX B OT/IEIIbHBIE TO/IbI jocThrarot 15% [4, 16].

Kpome BpenuTenell, HeraTUBHOE BIMSHHE HA (DOPMHpOBAHUE ypOXKaii-
HOCTH KOPHEIUIOJIOB M Ka4eCTBO MPOAYKIHMH OKa3bIBAIOT (PUTONATOTEHBI.
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VYCTaHOBNICHO HANMWYME OMACHBIX BO30yaHWTenel OoJe3Hel, BBI3BIBAIO-
IMX TUIGCHEBEHUE CEMsIH, allbTepHapho3 BcxonoB. Ilpu onpeneneHun
OPraHOTPOITHOM PUYPOYECHHOCTH ITaTOTeHOB Ha ITOPa’KacMbIX OpraHax pac-
TEHUS - XO35MHA, K 9aCTO BCTPEYaEMBIM Ha JUCTBAX M YEPEIIKaX MOPKOBH
otHocst Alternaria dauci (Kithn) Groves et Skolko, Ha kopHemomax —
Alternaria radicina M., Dr. et E, na Bcxonax — Alternaria tenuis Nees, Ha
ceMeHax — Ipu0bl u3 p. Penicillium spp. K penko BcTpedaeMbIM IaToreHam —
Stemphylium botryosum Wallr u Cercospora carotae Pess.. [lotepu ypoxas
KOPHETIJIONOB OT 0oje3Hel MoryT cocTaBiATh oT 20 10 35% [4].

Takke npu BO3/ENBIBAHMM MOPKOBU CTOJIOBOH OJIHHMM M3 OCHOBHBIX
(axkToOpOB, yrHETAIOIIE ASHCTBYIOIINM Ha POCT U pa3BUTHE KYJIBTYPbI, CHU-
YKAFOIIIUM HE TONIBKO ITOKa3aTelb YPO)KaHHOCTH, HO M TOBapHBIC KadecTBa
MIPOIYKITHH, SABJSIETCSA 3aCOPEHHOCTH mojiei [17]. Tak, mo HAmMM JaHHBIM,
B arpoleH03ax MOPKOBH CTOJIOBO# IpouspactaeT 10 31 BuIa COpHBIX pac-
TeHUH, NMpUHAUIeKaMX K 15 cemeilcTBam. [IOMUHUPYIOIIUMHU BUIAAMHU
SBISTIOTCS: Mapb Oenast (Chenopodium album L.), mupuiia 3ampoKuHy-
tasg (Amaranthus retroflexus L.), Tanuacora menkornsetkoBas (Galinsoga
parviflora Cav.) u npoco kypunoe (Echinochloa crus galli L.) [19]. [lorepu
ypoxKasi KOPHEIIOA0B OT COPHAKOB nocTurart 30-80 %.

B cBsi3u ¢ OombIIMM BHIOBBIM pa3HOOOpa3HeM BPEIHBIX OPTaHU3MOB B
arporeHo03ax MOPKOBH CTOJIOBOM €€ MPOM3BOACTBO HE OOXOmUTCS Oe3 3a-
LIUTHBIX MEPOTIPHSTHH.

dopmupoBaHHE acCOPTUMEHTa (QYHIMIUIOB, WHCEKTHLNAOB M repou-
[UI0B, M3yYCHUE MX OMOJOTHMYCCKON M XO3SHCTBEHHOW 3(PQPEKTUBHOCTH,
a TaKke COBEPIICHCTBOBAHHE PETVIAMEHTOB M TAKTUKH WX HPUMEHEHHUS
MIO3BOJIMJIO BBISIBUTH HambOolsiee d()(EeKTUBHBIE TPHEMBI 3alUThl MOPKOBH,
KOTOpBIE OYyT aIanTHPOBaHbI B IPOM3BOACTBEHHBIX YCIOBHSIX.

MartepuaJjbl 4 MeTOABI HccaeT0BaHuUiA. ccremoBaHus 110 H3yYeHHIO ac-
copruMenTa uHCeKTuImaoB: demwuc npodu, BAT (zenpramerpus, 250 r/Kr),
Banteke, MKC (ramma-nuranorpus, 60 /1), Ouonpemnapara bauutypus, x.
(TuTp He MeHee 4 MIIpH. JKU3HECHOCOOHBIX cnop/r) n QyHrunuaos: Kaa-
npuc, CK (asokcuctpobun, 250 r/m), Azopoc momuduimpoBanusii 50 %
K.c. (ammoHuit-menb-hochar/AM®D) u Azodoc dopt 30% k.c. (XJIOpOKHCH
MeJ1) TPOBE/ICHbI Ha IOCEBaX MOPKOBU CTOJOBOM B YCJOBHSIX IOJIEBBIX
omnbiToB B OAO «Arpodupma «PaccBer» Munckoro paiiona B 2012 1., PYII
«ucTuTyT 3anmTh pacteHui» u PY 50 CXII «Bocxom» Munckoro paiio-
Ha B 2013 . [Ipemaparsl BHOCHIIH B TIEPUO]] BETETAIIUH KYJIBTYPHI.

O¢ddexruBHocts mporpaButens Cenect Tom, KC  (THameTokcawm,
262,5 r/n+udenokonason, 25 r/n+ Gpayauokconnn, 25 1/11) OLEHWBAIN B
CXeMe IOCIIeIOBATEIBHON 3alITHl MOPKOBU OT BpEAUTENCH u Ooe3Hel B
COOTBETCTBUH C MeToauKkamu [5, 10, 11].
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IIpu mosiBIEHNH BCXOIOB M B TEUCHHE MEPHOAA BETETALMU Ha KyJIBTY-
pe OCYHIECTBIISIM TMOCTOSHHBII MOHUTOPHHI 32 DPa3BUTHEM COCYIIUX
BpenuTenel (B TMHAMUKE) C ONMPEACICHAEM YUCICHHOCTH BPCIHBIX BUIOB
HACEKOMBIX IO BapHaHTaM OIIBITA, CTCIICHU 3aCEIICHHOCTH PACTCHHHA JIH-
yrHKaMH (uTO(haroB cornacHo MeToanveckuM ykaszauusm [5, 11]. [oporu
BPEOHOCHOCTH MOPKOBHOM MyXH M MOPKOBHOI JIMCTOOJIOIIKK HE pa3pa-
0OTaHBI IS YCIIOBHHA bemapycu, mo3ToMy ONPBICKHBAHUEC WHCEKTUIUIAMU
pacTeHuil MOPKOBH CTOJIOBOH IPOBOIMIN O€3 UX yUeTa.

O1eHKy pacripoCTPaHEHHOCTH W PAa3BUTHS OOJE3HEH NMPOBOIWIN IPH
MOSIBJICHUH TEPBBIX MPU3HAKOB OOJIC3HH U MEPE KaXIbIM MOCICIYFOIIUM
OIPBICKUBAHUEM Ha YUCTHBIX JCIITHKAX KaKIOTr0 BapuaHTa COIIaCHO O0IIle-
MIPUHATBIM MeToauKaM [5, 6, 10, 12-16].

IIpoTHB OTHONETHHX IBYAOIBHBIX H OJHOIAOIBHBIX BUIOB COPHBIX PACTCHUI
u3ydanu 3¢ dexruBHOCTh Tepourmaor: ['esarapn, KC (mpomerpus, 500 1/7),
Hyan ronn, K3 (C-meronaxiop, 960 r/m), banmyp, 60% c.k. (axioHudEH),
Xiomexke, KD (xmomazon, 480 1/11), MpUMEHSIEMBIX TOICIITHOYHO TIOCIIE CeBa
JI0 BCXOZIOB KyJBTYpHI U 0akoBBIX cMmecelt Xmomeke, KO ¢ I'ezarapmom, KO n
T'e3arapn, KC ¢ Peiicepom, 25 % k.3. (1ypoXJIOpHI0OH) — B IEPHO]] BEreTaIMN
MOPKOBHU CTOJIOBOM M COpPHSIKOB B YCIIOBUSIX IMOJNIEBBIX ONbITOB B PYII «Mn-
CTUTYT 3auThl pacreHuid» B 2012-2013 rr. IIpoTUB OJHOJIIETHHUX 3J1aKOBBIX
copHsikoB uctbiThiBasi Oroszunaz dopre, KO (duyasudon-I1-6ymm, 150 r/n),
KOTOPBIi PUMEHSUTH B a3y 2-4 JHCThEB y mpoca KypuHoro [7-9].

Hopma pacxoma paboucit sxkuakoctun — 300 J/ra, miomans yd4eTHOH
nenstaku — 10 M2, TOBTOPHOCTH OTBITOB — 4—KpaTHast. PacronokeHne Ba-
PHAHTOB — PEHIOMHU3UPOBAHHOE. ATPOTEXHHMKA BO3JECNBIBAHMSA M YXOA 32
MOPKOBBIO CTOJIOBOM — 00IenpuHsThIe i Pecnyomnuku benapyce.

XO03AUCTBCHHYIO U YKOHOMUYECKYI0 3D (EKTHBHOCTh MECTHIIUIOB OIpe-
nensua o metoauke JI.B. Copounnckoro, A IT. Bynpesnya, T.J1. BanbkeBiu
[18]. Craructudeckast 06paboTKka naHHBIX — 110 MeToauke b.A. JlocnexoBa
(1985) [2, 3] u nakera nporpamm Oda.

Pesynbrarhl nccinegoBannii M ux odcyxaenue. Ilpu nposeneHun uc-
CIICZIOBAaHUH TIO OIICHKE WHCEKTHUIMIOB YHCICHHOCTh MMaro MOPKOBHOI
JIUCTOOJIOMIKK 10 00paboTKK BapbupoBaia ot 6 10 10 0cobeil/25 yueTHbIX
pacTeHuil ¢ 3aceileHHOCTbI0 26—32% pacTeHuil. Pe3ynabsraThl y4eToB mo-
KasaJy, 4To B BapuaHTax ¢ npenaparamu Banrtekc, MKC u Jlenmc npodu,
BT 6uonorugeckast 3pPeKTHBHOCTH Ha 3-i IeHB IMOCIIe 00pabOTKH coCTa-
puna 91,2 u 90,2 % cooTBeTCTBEHHO, Ha S5-i jeHb — 92,0%. B stanonHom
BapuaHTe d3PPEKTUBHOCTH ObUTa Ha ypoBHE 71,4 — 86,4 % (Tabnuua 1).

IToBpexIeHHOCTh KOPHEILIOAOB Mepell YOOPKOH B H3ydaeMbIX BapUAHTAX
OblTa MpakTHYeCKH Ha otHOM ypoBHE (2,0 u 1,5 %). CoxpaHeHHbIH ypoxait
BapbHUPOBAI IO BapHaHTaM OmbITa oT 48 o 54 1/ra (Tabmuma 1).
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Tab6auna 1 — I¢pdekTHBHOCTH HHCEKTHLIHI0B NPOTUB MOPKOBHOI JIMCTOOIOIKH
Ha 110ceBaX MOPKOBH cT0J10BO¥i (mo/1eBoii onbIT, OAO «Arpogupma «Paccser»,
copt Kapuaena, 2012 r.)

Buonornueckas IoBpesken- B N
B 3 (eKTUBHOCTD, % HA | HOCTH KOpHe- Ypouxaii- COXP’*‘(;‘;:;:H"
apuant JeHb 1ocjie 00PaloTKH | 10108 Hepes HO/CFT;, yp
3-ii 5-ii y6opxoii, % u wra | %
Banreke, MKC
(0,06 n/ra) 91,2 92,0 2,0 452 54 | 136
Jermc npodu,
BII (0,03 xkr/ra) | 02 92,0 L5 446 48 | 121
Bauutypum, x.
(3,0 n/ra) (aTanon) 71,4 86,4 4,6 432 34 8,5
Konrpons (6e3
06paboTKm) 8,0 14,0% 13,0 398 _ _
HCP 43,8

P o "
YuCIeHHOCTh MMAr0, 0c00eli/25 yueTHbIX pacTeHHi.

[pn nzydenun 3¢GeKTHBHOCTH (YHTHIINIOB HA MTOCEBAX MOPKOBH CTO-
soBoii B ycrmoBusax 2012 1. ObIIO OTMEYEHO, YTO pa3BUTHE Oypoil JTUCTOBOH
MIITHACTOCTH (aJbTepHApHO3) W (OMO3a MOPKOBH HOCHIIO JCTPECCHBHBIN
XapakTep. YdeTsl OoJie3Hel IMoKaszand, 4To 2—KpaTHas oOpaboTKa ITOCEBOB
KyneTypsl nipenaparamu Azogpoc dopt, 30% k.c. n Azodoc momudummpo-
BaHHEIN, 50 % K.C., CHIDKaIA pa3BUTHE Oypoil TMCTBOW MATHUCTOCTH Ha 65,7
n 66,7%, COOTBETCTBEHHO, B TO BpPEMsl KaK IPH OJHOKPATHOH 00paboTKe
pactennit Ksangprucom, CK paszsutne 60ne3nn ymensimanocs Ha 80,3 %. bro-
sorugeckas 3pPeKTUBHOCT (PyHTHITHIOB IPOTHB (poMo3a ObIIa CIeYIOMIas:
B Bapuante ¢ Ksagpucom, CK — 47,6 %, ¢ Azodocom MoaupHIIpOBaHHBIM,
50% x.c. — 41,7 u ¢ Azodocom ¢opt, 30% x.c. —40,5% (Tabnma 2).

Taoimua 2 — Biausinue (pyHrHIMI0B HA CHIKeHHe [TOPa’KeHHOCTH MOPKOBH CTOJIOBOI
OoJ1e3nsivu (1oJieBoii onbiT, OAO «Arpopupma Paccser», copt Kapiena, 2012 1)

Bypas 1ucroBasi nsiT- Domoz
Hopma HHCTOCTh
BapuanT pacxonma, | o |OWomormyeckas| Tmopa- | OmOTOrHYECKAs
a/ra ¥ e, 3¢ dexTuB- JKeH- 3ppexTUB-
€, 70 HOCTb, % HOCTD, % HOCTD, %

Kgazpuc, CK 0,8 4,0 80,3 8,8 47,6
Asodoc momuuiumpo- |5 5l 68 66,7 9,6 417
BaHHbIH, 50 % K.cC.

Azodoc dopt, 30% x.c. [2,5—>2,5| 7,0 65,7 10,0 40,5
gompom, (6e3 obpa- B 20.4 B 16,8 B

OTKH)

330



Ilpu oleHKEe KOPHEIIIOMNOB MOPKOBH B TEpHOI YOOPKH YCTaHOBIICHO,
YTO WX TOPAKEHHOCTh YEPHOM THUJIBIO OblJIa HA OJJHOM YPOBHE U COCTaBH-
na 1,9 =2,0% (trabnuua 3).

Taoauna 3 — D¢ ¢exTHBHOCTH GYHTHIHIOB B OCEBAX MOPKOBH CTOJIOBOI (T10J1€BOii
onbiT, OAO «Arpodpupma Paccser», copt Kapiena, 2012 r.)

Hopma | IlopaskeHHOCTh KOpHe- | Ypoxaii- Coxpa-
Bapuanr pacxoja, | IJI0J10B YePHOii THWIBIO | HOCTH, HEeHHBIii
Ja/ra B nepuon yoopku, % n/ra ypouxaii, %
Ksanpuc, CK 0,8 1,9 484 15,2
Asodoc MmoaupuIHpo-
Batb, 50 % K.c. 5,050 2,0 478 13,8
Azodoc popr,30% k.c. [2,5—2,5 2,0 476 13,3
KonTtposns (6e3 o6pa-
GoTin) - 35 420 -
HCP, 47,5

IIpoBeneHye 3aMUTHBIX MEPOIIPUATHIT MPOTUB OOJIE3HEH TUCTOBOTO aIl-
rmapaTa MOPKOBH ITO3BOJIHIIO TONYyYUTH OT 476 mo 484 1/ra KOPHETIIOHOB.
Bornee BrIcOKHMI coxpaHeHHBIH yporkaii (15,2 %) momydeH npu oTHOKpaTHOM
npumenennu gynrununa Keaapuc, CK (Tabmuna 3).

IIpn mpoBemeHnMM wmcciaeqOBaHUI 1O (OPMHPOBAHUIO ACCOPTHMEHTA
repOMIMIOB Ha OCEBaX MOPKOBH CTOJIOBOI OBLIO YCTAHOBJIEGHO, UTO TIPH-
Menenue [yan rona, KD chnepkuBano 4ucIeHHOCTh BCEX BUOB COPHSIKOB
Ha 72,8 %, HapacTaHuE UX BEreTaTUBHON Macchl Ha 74,7 %. Huskast addek-
TUBHOCTH (67,0 1 68,0 %) monmydena B oTHoIIeHNH Mapu Oexoii. [Ipemapar
Bannyp, 60% c.x., Xnomekc, KO u 6axoBast cmecs ¢ 'ezarapnom, KC npo-
SIBUJIM BBICOKYIO TepOMIMIHYI0 akTHBHOCTE (91,8 — 98,1 %) B oTHOmEHNN
BCEX BHJOB COPHBIX pacTeHHi. /laHHbIe TepOMINAbI Ha MPOTSHKCHUH BYX
MeCsILIEB MMOJABIISIM MPOpAacTaHue CEMSIH TOplia BLIOHKOBOTO, MUKYJIbHHUKA
OOBIKHOBEHHOTO U SIPYTKH TOJIEBOH (Tabmuia 4).

OnHako, HaOJNIONEHUST 32 POCTOM M Pa3BUTHEM MOPKOBU CTOJIOBOW MO-
Ka3zaJim (UTOTOKCHYECKOE JCWUCTBHE OTIENBHBIX TepOuuuaoB. Tak, npu
OIIpbICKMBaHMU penapataMu baumayp, 60 % c.k. (3,0 n/ra) n Xiaomekc, KO
B HavaibHbe (Da3bl pocTa M Pa3BUTHS KyJIbTYpHI (BCXOIbI) HaOIIOIaIach
HEKOTOpasi (PUTOTOKCUYHOCTB, BBIPAXKAIOMIASCS B clabOM XJIOpO3e, 4TO B
JaIbHEHIIeM TOBIHAJIO HA MOKA3aTeNN XO3SCTBEHHOH 3(P(PEKTUBHOCTH.
YpoxaifHOCTh KOPHETUTO0B PH IpUMeHeHuH repounmaa banayp, 60 % c.k.
cocraBwia 143 w/ra, B Tom uucie 51,7 % chopmupoBanoch cTaHAapTHON
npoxykiwn, Xiaomeke, KO — 129 m/ra u 64,3 %, coorBeTcTBeHHO. OTIPHICKH-
BaHMe 1moceBoB repouinom yan ronn, KO u 6akoBoit cMechio Xitomekce,
K9 ¢ I'ezarapnom, KC crioco6cTBOBao hopMupoBaHuio ypoxasi Ha ypoBHE
181 — 202 m/ra, BBIXOAY CTaHIAPTHBIX KOpHETTOA0B OT 143 mo 164 m/ra
OBLTO Ha YPOBHE dTaNoHa (Tadmuia 5).
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Tabdauna 4 — I dekTUBHOCTH repOULIMI0B HA OCEBAX MOPKOBH CTOJ10BOI Ha 60-ii
JeHb 1mocJie 00padoTku (mos1eBoii onbIT, PYII « MHCTHTYT 321U TBLI PACTeHHUIi», COPT
Kapuaena, 2012 r.)

CHUKeHHE 32COPEHHOCTH, % K KOHTPOJII0
B TOM 4HCJIe
Bapuanr npoca | raJHHCOIM | IHKYJIbHU- | TOPUA | IDYTKH
peex g:: ?]l; l:‘i KypH- | MeJKO- | Ka 00BbIKHO- | BbIOH- | TOJIe-

HOI'0 | IIBETKOBOIi BEHHOI'0 | KOBOIo BOii
KownTpons (6e3 367 127 | 110 27 12 14 17
00pabOTKH) 4376 135 | 2560 225 68 81 92
I'e3arapn,

i 76.3 748 | 77.1 74.1 83.3 714 82.4
KC@0amra) | 785 | 750 | 795 | 760 85.3 728 | 826
(9Ta0H)

Myan rong, KD 72.8 67.0 | 76.5 70.4 75.0 78.6 76.5
(0,5 n/ra) 74,7 68,0 | 78,1 72,0 75,0 80,2 77,2
bannyp, 60 % 97.8 97.6 | 97,1 96.3 100 100 100
c.k. (3,0 n/ra) 98,1 98,1 | 98,0 97,3 100 100 100
Xinomeke, KD 91.8 92.1 | 90.6 92,6 100 92,9 94.1
(0,311/ra)) 93,0 94,1 | 92,1 93,3 100 93,8 96,7
Xitomeke, KD

(0,2 n/ra) + 92.4 93.0 | 90.0 96.3 100 92,9 100
I'e3arapn, KC 93,0 94,1 | 91,5 97,8 100 95,1 100
(2,0 n/ra)

Ipumeuanne. B KOHTpoIIe: HAJ YePTOii — YHCIEHHOCTH COPHSIKOB, INT/M?; 1101 4ePTOii — Macca copHsi-
KOB, I/M?; B BADHAHTAX € repOMIMIAMH: HAL YePTOii — CHH/KEHHE YNCICHHOCTH COPHBIX pacTenuii, %o;
MO/ YePTOoii — CHUKeHHe MACChl COPHBIX pacTeHui, %.

Tabauna S — Biausinue repOUIMI0B HA YPOKAiiHOCTH MOPKOBH CTOJ10BOI (I10J1eBOii

onbIT, PYII « AHCTHTYT 3aIMTHI pacTeHnii», copt Kapaena, 2012 r.)
YpoxaiiHocTb CoxpaHeH-
B TOM YHCJIe CTaH- HBIH ypoxKan
Bapuant Bcero, | AapTHBIX KOPHeIIo- | CTAHJAPTHBIX
u/ra JI0B KOPHEIJION0B
n/ra % n/ra %
KonTtpons* (6e3 00paboTku) 93 35 37,6 - —
I'ezarapn, KC (2,0 n/ra) (atanon) 191 165 86,4 130 3714
yan ronzg, KD (0,5 n/ra) 181 143 79,0 108 308,6
Baunyp, 60% c.k. (3,0 n/ra) 143 74 51,7 39 111,4
Xnomexke, KD (0,3n/ra) 129 83 64,3 48 137,1
i‘a;‘;M;’g‘gé% J(I(/’é)“/ ra) + lesa- 202 164 81,2 129 | 3686
HCP 21 29

B 2013 1. uccnenoBanus mo GopMUPOBAHMIO U OIIEHKE aCCOPTUMEHTA UH-
CEKTHIUJIOB, (DYHTUIMIOB U repOMIKI0B Ha ITOCEBaX MOPKOBU CTOJIOBOW
OBLTH TIPOIOKEHBI.

[Tpu n3yveHnn KoMILIEKCa MEPOIPHUATHIA TPOTUB OOJIE3HEH 1 BpeanTesen
MOPKOBH CTOJIOBOI CX€Ma OIbITa MPeAycMaTpuBalla ONPhICKUBAHNE TOCEBOB
KyJIBTYpBI B IIEPUOJT BereTaunyu (QyHIUIMIaMu U MHCEKTUIMAAMH Ha (oHe
00paboTku cemeHHOTO Marepuaina nporpasurenem Cenect Tor, KC.
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B pesynbrare UcCIEAOBaHUI YCTAaHOBICHO, YTO MPOTPABIMBAHHE Ce-
MSIH CHIDKQJIO MOPaKEHHOCTh BCXOIOB MOPKOBM alIbTEPHAPHUO30M Ha
94,8-95,4%, a onpbICKIBaHNE TIOCEBOB MOPKOBH (PYHTUIHIAMH TP TOSB-
JICHUH TIEPBBIX IPU3HAKOB 0OJIE3HH OTPaHMYHMBAJIO BPEIOHOCHOCTH Oypoii
MSITHACTOCTH JIUCTheB B BapuaHte ¢ Azodpocom dopt, 30 % k.c. Ha 63,2%, B
Bapuante ¢ Kagpucom, CK Ha 64,4 %. IIpu 3TOM yporkaifHOCTh B JTaHHBIX
BapuaHTax HaxoJuiack B npenenax ot 348,7 no 352,8 1/ra npu ypoxaitHo-
ctu B kouTpose 301,0 1/ra (tabauma 6).

Tabéauua 6 — IpdekTHBHOCTH NPHEMOB 3aIMTHI MOPKOBH cT0/10B0oI (PY 20 CXII
«Bocxon», copt Kapaena, 2013 r.)

Ilopaxen- Bypas BuoJo- Voosaii-
B Hocth Bexogop | TATHHCTOCTE |y yeckan P
ApUaHT AL TepHAPHO- JINCTHEB >PderTus- HOCTb,
30M, % P R HOCTb, %o u/ra
Cenecr ton, KC (6 mi/kr)—
Asodoc doprt, 30% k.c. (2,5
wra)y— Asodoc dopr, 30% 52 28,0 12,0 63,2 348,7
K.c. (2,5 n/ra)
Cenecr tom, KC (6 M/kr)
— Keapuc, CK (0,8 1/ra) 4,6 22,0 11,6 64,4 352,8
KonTtposns (6e3 06paboTkn) 9,2 58,0 32,6 - 301,0
HCP 44,5

IIpumeuanue. P — pacnipocTpanennocTs 60e3nu, %; R- pazBurne 6ose3nu, %.

IMockoneky m3ywgaemsrii mpemapar Cenect tomr, KC sBusercs mpoTpa-
BUTEJIEM KOMOWHHPOBAHHOTO NEWCTBHSA, HAMM Takxke OblIa ITIPOBE/CHA
OLICHKA €r0 MHCEKTHIUIHBIX CBOHCTB. OTMEUEHO MOJIOKUTENBHOE BIUSHNE
npotpaButens Cenect Torn, KC Ha TOBPEXXACHHOCTD paCTeHUIT MOPKOBHOM
TUCTOONOMKON, KoTopas depe3 30 mHel oT Havayia MOSBICHUS BCXOJOB CO-
crasmia 1,5 %, npotus 18,0 % B xoHTpOINE (Tabnuma 7).

BunoBoii coctaB ¢purodaros B mepros BEreTally KyJIbTyphbl ObLT TIpe-
CTaBJIEH MOPKOBHOM MyXO#l M Tiiel. B mepuoa mMaccoBoro jera MOpKOBHOM
MyXH, KOTJa YUCIEHHOCTh mMaro ¢urtodara 3a 7 mHelt cocraBmsia 35
oco0eli/moByIKy IpoBeneHa oOpaboTka mpemapatramu Banrtekc, MKC u
Axremmuk, KO Ha ¢one nporpasnuBanusa cemsH Cenect torom, KC. Tlox
BiustHAEM wnHCekTHnuaa Bantekc, MKC moBpexIeHHOCTh KOPHEIIOHOB
JAHHBIM BpeauTeneM coctaBuia 2 %, npotus 8 % B stanone. Ilpu ybopke
ypoXasi ClIeyeT OTMETUTh BBICOKYIO CTENEHb TOBPEXEHHOCTH KOPHEILIO-
noB B KoHTposne ieit: 40,0 % mporus 10% B sTanone u 4% B BapuaHTe
Bantexcom, MKC (tabmuma 7).
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Tabdauna 7 — D¢ (peKTUBHOCTH 3aIMTHBIX MEPONPHUATHIA IPOTUB BpeauTe el
MOPKOBH €T0J10Bo# (m1071eB0ii onbIT, PY DOCXII «Bocxoa», copt Kapaena, 2013 r.)

Moepexaen- | IloBpexaeHHOCTH
HOCTD BCXOJOB | KOPHEILIONO0B, %o igg: 15?{):-1[:3;“1
BapuanTr MOPKOBHOI{ HOCTH o
JICTO- MOPKOBHO# i | wra ypu/ra ’
os101KOi, % MYXO0ii Toen
Cenecr tom, KC (6 Mir/kr) —
Banreke, MKC (0,06 5i/ra) L3 20 40 344.6 359
TMT/A, BCK (10 mi/kr) —
Axremuuk, KD (1 5i/ra) (stanon) 16,0 8,0 10,0 302,8 141
Kontpous (6e3 06paboTkn) 18,0 16,0 40,0 288.,7 -
HCP 43,5

B 2013 r. 6puta u3yveHa apdhextuBHOCTE mpemapara [eszarapa, KC, 06-
JIAJIAIONIEeT0 TOYBEHHBIM JEHCTBHEM, MPU €ro BHECEHUH B IOJIHON HOpME
pacxozia U IPOOHO B CXeMe IMOCIEI0BATEILHOTO MPUMEHEHHsI Ha MOCEeBaxX
MOPKOBH CTOJIOBOM.

Crenyer OTMETHTB, YTO MPHU ONPBICKUBAHUK MOYBBI MOCIIE CEBa JI0 BCXO-
110B MOpKOBH 3 pekTuBHOCTD [ e3arapaa, KC He3HAUNTEIBHO OTINYAIACH 110
BapHaHTaM: IIPU BHECEHUHU IPOOHO OHa cocTaBmia 84,5 %, B MOITHON HOpME
pacxona — 85,4 % oTHOCUTEIHHO KOHTPOJIs. [Ipu HapacTaHUM YHCICHHOCTH
JIBYJIOJIbHBIX COPHBIX PACTEHUI, B YaCTHOCTH MOJIMapEHHHUKA LIETKOTO B O/
HOM M3 BapHaHTOB ObliIa MPOBeIeHa 00padoTKa TOCEBOB MOPKOBHU CTOJIOBOM
B (hazy 3-4 HacTOSIMHUX JTUCTHEB 0AKOBOW cMechio repOuruaoB Iesarap,
KC ¢ Peiicepom 25 % k.3.. Bo BTOpoii OJ0OBHHE BETETAIIUH NIPH MTOSABICHUN
BCXOJIOB IPOCa KyPHHOTO OBLIO TPOBEJICHO OIPHICKUBAHUE IOCEBOB KYIIBTY-
pst rpamuHAIIoM Pro3uian Gopre, KD.

Orenka Ouosoruueckor 3(PpHEeKTHBHOCTH TMOCIIECA0BATEIBHOIO IPUME-
HEeHHs repOMIINI0B Ha MOCeBaX MOPKOBHU CTOJIOBOM IOKa3ala, 4To OakoBas
CMECh MOJABIIsIa POCT U Pa3BUTHE COPHBIX pacTeHnit Ha 89,1 %, ux Berera-
TUBHYIO Maccy — Ha 93,2 %. Haunbosnee 3 GpekTHBHO Mpenaparhl CAep>KUBaIH
YHUCJIEHHOCTD CIIEIMAIN3UPOBAHHBIX BUIOB COPHBIX PACTCHUH, TIOMHUHUPY-
IOIIHNX B OBOIITHBIX CEBOOOOPOTAX: MOIMapeHHNKA Ienkoro Ha 95,2 %, ropua
BBIOHKOBOTO Ha 95,0, mapu Genoif Ha 91,1 % (Tabnuma 8).

CHIDKasl BPEJIOHOCHOE BO3JICUCTBHE COPHSKOB Ha pPACTEHHs MOPKOBHU
CTOJIOBOM, MOCIIEIOBATENbHOE MPUMEHEHUE I'epOUIIUI0B CIIOCOOCTBOBAIO
(OPMHUPOBAHHIO U COXPAHEHHIO YPOrKasi KOPHEIJIONOB, KOTOPBI COCTaBHII
231,0 u/ra (Tabmuma 9).
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Tabauua 8 — buonornueckast 3¢peKTHBHOCTH repOMIMIOB HA MOCEBAX MOPKOBU
€T0J10BOIi (1m1071eBO¥ onbIT, PYII « MUHCTHTYT 3aIMTHI pacTeHnii», copt Hanckas,
2013 r.)

CHIKeHne 3aCOPEHHOCTH, % K KOHTPOJIKO
B TOM 4YHCJIE

rajuf- | mm- nogma-
Bapuant MapH | mpoca | cOrm | puubI ropua peH- na-
BCEX BbIOH- .
Oe- | Kypu- | MeJKo- |3ampo-| oo | HHKA | CTylbeii
J0ii | HOTO | uBETKO-| KMHY- [ = 7 | HENKO- | CYMKH
BOii TOi ro

T'ezarapn, KC (1,5
1/ra) — I'esarapg,
KC (1,0 n/ra)

+ Peiicep 25 % oy
k3. (0,3 n/ra) —
Oro3unaf dopre,
KO (1,5 n/ra)
T'esarapn, KC (3,0
n/ra) — @rosunan | 65.1 | 844 | 75.6 364 | 455 | 700 | 57.1 12,5
dopre, KD (1,50/ | 71,4 | 86,5 | 78,4 59,7 45,6 | 67,0 | 63,7 20,9
ra) (3TanoH)

Konrposns (6e3 166.0 | 45.0 | 410 11.0 11.0 | 20,0 | 21.0 8.0
06padoTKM) 1290,0 | 431,0 | 328,0 134,0 | 79,0 | 106,0 | 113,0 43,0

IMpumeuanne. B kKoHTpoOJIe: HAX 4ePTOii — YHCIEHHOCTH COPHAKOB, IIT/M%; IO/l 4ePTOii — Macca COpHsI-
KOB, I/M?; B BADHAHTAX € repOMIMAAME: HAJl YePTOi — CHU/KEHHE YHCJIEHHOCTH COPHBIX pacTeHuii, %o;
10/l YepToii — CHHKeHHe MacChl COPHBIX pacTeHuii, %.

Taomuua 9 — Xo3siictBeHHasi 3¢ (PeKTHBHOCTH TepPOHIIMIOB HA MOCEBAX MOPKOBH
¢T0.10BO¥ (10J1eBoii onbIT, PYII « MHCTHTYT 3a1IUTHI pacTenuii», copt Hanckas,
2013 1)

YpoxaiiHocTs, CoxpaHeHHbIi

BapuanT wra ypoxaii, u/ra

Tezarapn, KC (1,5 n/ra) — I'esarapa, KC (1,0 1/
ra) + Peiicep 25 % k.3. (0,3 n/ra) — Dro3unan 390,5 231,0
dopre, KD (1,5 n/ra)

T'ezarapn, KC (3,0 n/ra) — ®ro3unan dpopre, KD

(1,5 n/ra) (3TanoH) 356,0 196,5
Konrpous (6e3 06paboTk) 159,5 -
HCP 42,9

05

3akiiouenne. B pesynbTaTe NPOBEICHHBIX HCCICIOBAHHN HM3y4eH H
c(hopMHpOBaH acCCOPTUMEHT (DYHTHIUIOB, HHCEKTHIIUIOB U TepOUIINIOB B
[I0CeBaX MOPKOBH CTOJIOBOW B Pa3IMYHBIX CXeMaX MPUMEHCHHUS.

YcranoBneHa BbIcOKast Ononorudeckast >ddexruBHOCTh (65,7-80,3 %)
¢ynrunmnnos Ksangpuc, CK, Azodoc doprt, 30% k.c. u Azohoc moanpunu-
poBanHbIH, 50 % K.c. IPOTHB OYpOil IUCTOBOH MATHUCTOCTH.
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OuenuBasi PPEKTUBHOCTh HMHCEKTUIMIOB, CIEIyeT OTMETHTh IIpe-
naparel Banteke, MKC u Jlenmc mpodu, BJII, koTopbie OrpaHuIvBaIN
BPEIOHOCHOCTH MOPKOBHOI JicTOONMOIIKY Ha 92 %.

HUccnenosanus 1o 3 HeKTUBHOCTH TepOUIIMIOB B TOCEBAX MOPKOBH CTO-
JIOBOII TIOKA3aJIH, YTO OJHOKPATHOE BHECEHHUE npenaparoB baunayp, 60 % c.k.
n Xnomekc, KD B MakcnManbHO H3ydaeMoi HOpME pacxoaa OKa3bIBaeT (pu-
TOTOKCHYECKOE JICHCTBHE Ha KyabTypy. Ilpumenenne xe repounnmoB yan
rona, KO m 6akoBo#t cmecu Xiomeke, KO ¢ T'ezarapmom, KC caepxuBaer
YHCIICHHOCTh COPHBIX pacTeHui Ha 72,8 u Ha 92,4% u cmocoOCTByeT co-
xpanennto 108 u 129 1/ra crangapTHBIX KOPHEIUIOA0B MOPKOBH CTOJIOBOIA.

OmnpeneneHo, 4To MOCIe0BATEIFHOE MMPOBEACHUE 3ATUTHRIX MEPOIPH-
STUH Ha MOCEBaX MOPKOBH CTOJIOBOM OT BPENHBIX OPTraHW3MOB CHIIKACT
pa3BuTHEe Oypoil MHCTOBOM mATHUCTOCTH Ha 63,1 %, MOpaXeHHOCTh KOp-
HEIUIOAOB YepHOW THWIbI0 — Ha 41,1, moBpexaeHHOCTh Tiied — Ha 90,
MOPKOBHOM MyX0il — Ha 87,5, YHCICHHOCTh COPHBIX pacTeHHi — Ha 89,1, ux
BEreTaTuBHYI0 Maccy — Ha 93,2 %.

B pesynbrare mnpoBeieHHBIX wuccienoBaHuil (ynrumpasl  Ksagpuc,
CK, A3zodoc ¢opt, 30% k.c. u Azopoc monudunuposannsiii, 50% kK.c.,
nHcektunuapl Bantekc, MKC u [letc npodu, B Brirouenst B «locy-
JTApCTBEHHBIN PeecTp CPEeICTB 3aIIUTHl paCTeHUH U yIOOpeHHH. .. »
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L.G. Volchkevich?, EA. Popov', LN. Pashkova’
'RUE «Institute of Plant Protection», a/c Priluki, Minsk district
2000 «Frandesay, Minsk

FORMATION OF PLANT PROTECTION PRODUCTS
ASSORTMENT ON TABLE CARROT CROPS

Annotation. The results of researches on selection of pesticides assortment on
table carrot crops against the dominant pests, diseases and weed plants are presented.
Taking into account the biological and economic effectiveness of the studied fun-
gicides, insecticides and herbicides, the schemes of the sequential plant protection
means application in the table carrot crops are developed and the evaluation of their
application is made.

Key words: table carrot, pests, diseases, weeds, disinfectants, insecticides, fungi-
cides, herbicides, biological and economic efficiency.
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IIL.M. Kucrnywko
PVII « Uncmumym 3awumsl pacmenuity, ae. Ilpuryku, Munckuii p-u

ONNPEJEJEHUE OCTATOYHbIX KOJIMYECTB
AUOETAMUIIPUIA B PACTUTEJIBHOM
MATEPHAIJIE, ITIOYBE U BOJAE METOJ1OM
TA30KUJIKOCTHOM XPOMATOI PAOUN

Peyensenm: doxmop c.-x. nayx byea C.®.

AunHoTanusi. Pa3paboTaH MeTO/ ONpEeACICHUs] MUKPOKOJINYECTB HHCEKTUIIMAA
alleTaMUIpUIa B PaCTUTEIbHOI NpoayKuuu (s010kH, KapTodens), Mo4Be U BOJIE.
MeTo/ OCHOBaH Ha SKCTPAKIMHU alleTaMUIIPH/IA U3 BOABI XJI0PO(HOPMOM, U3 PaCTH-
TEJIBHBIX P00 U MOYBEI CMEChIO Boma-aneToH. [Ipenen obnapyxenus 0,005 mr/n
(Boma), 0,025 mr/kr (mousa), 0.05 mr/kr (16moxu, kaprodens). [lomHOTa N3BICUE-
HUs aneTamurnpuaa cocrasiuset 77,4 % (Boxa), 74,8 % (mousa), 72,0 (s16mokwu), 75,6
(xaprodenp).

KitoueBble cioBa. AnetaMUNpu, ra3oxpoMarorpadhu4eckuii MeTos, sOIoKH,
KapToderp, Ho4YBa, BOJd, OCTATOYHBIC KOJIUYCCTRA.

BBenenme. ArneraMunpua BXOOUT B COCTaB IIECTH IMPETAPATUBHBIX
(hopM MHCEKTHIIUAOB, B TOM YHCIIE MPOU3BOIUMBIX B bemapycu (Pekcodmop
PII; Arponan PII; Buzapn 200 PII; T'mrant PII; I'punna PIT; Mocnunan
PIT) [ 1 ]. CymecTByromyie METOAWKH OMPEACICHUS OCTATOYHBIX KOJIH-
YEeCTB alleTaMUIIPHIA OCHOBAHBI Ha HCIIOJIH30BaHUH BBHICOKOI(D()EKTUBHOMN
JKUJIKOCTHOW xpomarorpaduu ¢ Y®-nerexrupoBanuem [ 2,3 |. C menbio
MTOBBIMICHUS CEIICKTHBHOCTH OIPE/ICICHUS alleTaMUIPUIa B Pa3IMIHBIX
cpenax menecoo0pa3Ho HCIIOIh30BaTh METOMBI, OCHOBAHHBIC Ha WHBIX (PH-
3MYCCKUX MPHUHIUIAX, B YACTHOCTH, HA MCIIOIb30BAaHUU Ta30KHUIKOCTHON
xpomarorpadun. DU3UKO-XUMHYCCKUE ¥ CAHUTAPHO-THTUCHIICCKIE XapaK-
TEPUCTHUKH alleTAMUIIPUIA IIpUBEIEHbI HUXke [4,5].

HasBanue neiictyrowero Bemecrsa no MCO: aueramunpua.

Hassanue neiictytomero BemectBa o MIOTTAK: (E)-N'-[(6-xmop-3-
mupuan)MeTi | -N2-1iano-N'-Me Thane raMu, i .

CrpykrypHast popmya:
HAC
3 ~ f{': ]
= fC: M
cl N / CHao N\\
N CH,
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Ommnupudeckas popmyna: C, H, CIN,.

Monexynspaas macca: 222,7.

XHUMHUYECKH YUCTOE BEIIECTBO MPEACTABIIACT COOOM OeNbIii KprucTam-
YECKHUI MOPOIIOK.

Temneparypa mnasnexus: 98,9 °C.

Jasnenue napa: < 1x10° ITa (25 °C).

Kosppuuuent pacnpenenenus B cucteme H-oktanon-pona: K log P =
0,80 (25 °C).

PactBopumocTs B Bozie (Mr/am?, 25 °C): 4200.

PacTBOPHIMOCTS B OPraHWYECKUX PACTBOPHUTENAX: PACTBOPHUM B alleTOHE,
METaHoJIe, dTaHoJIe, TUXJIOPMETaHe, XJI0podopMe, alleTOHUTPUIIE U TeTpa-
runpodypane.

Crabunenipu pH 4 - 7. Mennenno pasznaraercs npu pH 9 u 45 °C. Cra-
OWJICH HA COTHEYHOM CBETY.

MY, Mr/kr: 3epHO XJeOHBIX 351akoB, kapTodens — 0,5; orypisl, To-
matel — 0,3.

Pe3dyabTarbl ucciegoBaHmii. B pesynbrare npoBEANEHHBIX HCCIIE-
JOBaHUN OBUTM pa3paboTaHBl AHATUTHYCCKHE CXEMBl HW3BICUCHUS
aneTaMHuIpuaa U3 o0pasloB BOJbI, OYBBI, KapTodes, s0JI0K U O4UCT-
KM JKCTPAKTOB. M3ydeHbl yCIIOBUSI XpOMATOrpadpuuecKkoro pasesieHus
aleTaMUINpUIa Ha HACAJOYHBIX KOJOHKAX Pa3sIUYHON XMMHUYECKOH MpH-
POOBI W TOJNSAPHOCTH. YUHTHIBaS OCOOCHHOCTH CTPOCHHUS MOJEKYIBI
aneTaMunpuaa (HalTugue aToMa XJIopa B TETEPOIUKINISCKOM sIpe) ne-
TEKTHPOBAHNE IpenapaTa OCyIIeCTBIISUIHN C HCIIOIb30BaHUEM JACTEKTOPOB
JJIIEKTPOHHOTO 3aXBaTa I MOCTOSHHOW CKOPOCTH PEKOMOWHAIIUH, YTO
TTO3BOJIMIIO TIOBBICUTH YYBCTBUTEIBHOCTH onpeneneHus. [lpu paspadoTke
METOJa OIPEACIICHHUS OCTATOYHBIX KOJWYECTB alleTaMUIPHAAa HCIOIb-
30BAJIM TPUHIMIBI U METOAMYECKHE IOAXOIABl HM3JIOKCHHBIE B paHee
OMyOJINKOBAaHHBIX HCTOYHHKAX [ 6,7 ].

Tpunyun memooa

MeTox OCHOBaH Ha SKCTPAKIUHU aleTAMHUIPHAA U3 BOABI XJIOPOdOp-
MOM, U3 PAaCTUTENBHBIX NMPOO W MOYBBI CMECHIO BOAA-alleTOH, OUYUCTKU
9KCTPAKTOB, C MOCIEAYIONNM OTPEACICHUEM CIIOCOOOM T'a30KHIKOCTHON
xpoMartorpaduu.

H36upamenvrocme u MmemponocuiecKkue XapaKxmepucmuxky memood

B mpeanaraembix yCJIOBUSIX OIpENENICHHUsT METOJ CIeUU(pHUUYCH B MpH-
CYTCTBUH MECTUIM]IOB, IPUMEHIEMBIX B IIPOrPaMMax 3alluThl KapToders u
TJIOIOBBIX KYIBTYp. MEeTpoIornueckre XapakTepUCTHKH METOAA MPEICTaB-
JIeHBI B TabmuIe 1.
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Tabauna 1 - MeTpoJiornyeckue XapakTepUCTHKU MeTOAa onpe/e/eHHst

aneTaMUINpHaa
Mertpoaornyeckue napamerpsl, P = 0,95 n =6
A _ _ OrHocH-
Ham_d Tpenen Jluana3on Cpennee Cran TeabHOE JoBep-
3upy 6 onpenensie- | 3HaYeHUe | JapTHOe .
eMblii O0HAPY- | /0 IX KOHIeH- onpeeiie- | OTKJIOHe- CTaHAapT- | TeILHLIN
obbeKT | AKeHus, Tpawmii st ue HOe 0T- HHTEPBAJ
MI/KT Mr/KT ’ o, ? (S), % KJIOHEeHHe, | cpeaHero, %
° 7 (DS), %
Bona 0,005 0,005-0,5 77,4 5,86 0,08 77,4 £6,73
Tousa 0,025 0,025-0,25 74,8 5,59 0,07 74,8+6,42
SIonoku 0,05 0,05-0,5 72,0 7,55 0,10 72,0 + 8,68
Kapro--1 4 o5 0,05-0,5 75,6 2,07 0,03 75,6+2,38
¢benn

Cpeocmea usmepenus, 6cnomozamenvHvle YCmpoucmed, Mamepuaibl U
peakmugol

AneTaMHIIPH]], AHAIUTHUYECKUN CTaHAApT C MAaccOBOM Joned nei-
cTBytomero BeuiectBa 98,6 %. Bona nucrunnuposannas, [OCT 7602-72.
Aot ra3oobpasnsiii, oca, 'OCT 9293-74. Auneron, ymna, TOCT 2603-7.
Xnopodopm, TY 2631-026-78119972-2010. CrexioBara (CTEKIOTKAHB).
Xpomaron N-cymep (0,100-0,125 mMm). Ounbrpbl OymMaskHbIe, CHHSSI JICH-
ta, TY 2642-001-68085491-2011. ®unsrpel OymaxHble, uepHas JieHTta TY
2642-001-42624157-98. Xpomarorpad razossii, LiBer-800 ¢ nerexkropom
noctostHHOM ckopocth pekombOuHarmu wit HEWLETT PACKARD ¢ nerek-
TOPOM 3JIEKTPOHHOTO 3axBara. KojmoHka Xxpomarorpadudeckas CTeKIsTHHAS,
1000 x 2 MM, 3amoTHCHHAsT HETOABIKHON (a3oirt Kapbosake, 20M, 15 %;
KOJIOHKHM Xpomarorpaduueckne crekistHHble, 1500 X 2 MM, 3amonHeHHbIe
HeroBIKHBIMU (hazamu XE-60 (3 %), OV-17 (3%) na xpomarone N-cy-
riep; kojtoHka coctasHasi, 1500 mm ( OV-1, 5%+ OV-17, 5 %) Ha Xxpomarone
N-super (0.125-0.160 mm ). Mukpommpun emkoctsio 10 mxor MII-10D no
TY 64-1-2850 unu ananoruyneiii. Beckl ananmutndeckue tuna BJIP-200,
I'OCT 19401-74. BerpsixuBarens Mexanudeckuid, TY 64-1-1081-73 wm
aHajoruusbiil. Poranmonnsiii ucnapurens tun UP-1M, TY 25-11-917-76
WM aHanorudHbeId. Boponkn muist unsrpoBanus crexisinasie, [OCT 8613-
75. KonObl KOHUYECKHE C MPUTEPTHIMU MIPOOKAMU BMECTUMOCTBIO 250 cM?,
I'OCT 25336-82. Konbsr mMepubie BMecTHMOCThIO 100 1 250 cm®, TOCT
1770-74. Konbsl rpymeBuanbie BMectumocthio 100 cm?, TOCT 25336-82.
[Mpobupku BMectumocThio 25 cm®, TOCT 1770-74. IlpoOupku rpaayupo-
BaHHbBIC C MPUTEPTHIMU NPoOKamMu BMecTHMOCTBIO 5 cm?, TOCT 10515-75.
[Munerku mepubie BMecTrMocThiO 0,1 1 1 em®, TOCT 20292-74E. Brokcsl
crexistaabe K11 24/10.
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Omobop npod

OTt60p 1pob ocymecTrsioT B cootBeTcTBUU ¢ CTH 1036-97 «IIpomyk-
THl NHIIEBBIE M MPOIOBOJILCTBEHHOE CHIpbe. MeToxbsl otOopa mpob ams
OTIpeiesIeHNs TToKa3aTesel 6e3omacHocTHy OToOpaHHBIE TTPOOKI TPH HEOO-
XOIUMOCTH XPaHAT B MOpo3mIbHIKE TTpr —18°C.

IIpucomosnenue cmanoapmuvix pacmeopos

OCHOBHOW CTaHTAPTHBIN pacTBOp arleTaMUIpUAa ¢ KOHIeHTpanueil 40
MKT/CM® TOTOBSIT pacTBoperremM 10 MT Tperapara B arieTOHE B MEPHOM KO-
6e Ha 250 cm’. Paboune pactBopsl ¢ koHneHTpammsamu 0,5; 1,0; 2,0; 4,0; 5,0
MKT/CM® TOTOBST TIyTeM pa30aBIieHUs] COOTBETCTBEHHO 1,25; 2,5; 5,0; 10,0;
20,0 cM® OCHOBHOTO PacTBOpa areTOHOM B MepHO# koioe mo 100 cm?. Bee
PacTBOPHI XpaHAT B XOJOAWIBHAKE TIpH TeMneparype +2 — (+5) °C ue 6omnee
OJIHOTO MecsIa.

Tlo0zomoska u KOHOUYUOHUPOBAHUE KOTOHOK

Henoxsmxkusie passr kapdoBakc 20M, XE-60, OV-17, HaHeceHHBIE Ha
XpomatoH N-cyrmep, 3aChIAOT B CTEKJISTHHBIE KOJOHKHU M YIUIOTHSIOT T10J
BakyymoM. Komonku (3a mckimoueHneM kapoosakca 20M) ycTaHAaBIHBAIOT
B TepMOCTAT Xpomarorpada u, He HOIKIoYas K JETeKTOPY, CTA0OMIN3UPYIOT
B ToKe a3ota mpu Temieparype 280 °C B Teuenne 16 — 20 yacoB. Kononky,
3aIOJTHEHHYTO HETIOIBIKHOM (a3oit kapOosaxc 20 M KOHIUIIMOHUPYIOT IPH
temneparype 230 °C B teuenue 20-25 gacoB. CocTaBHYIO KOJIOHKY JUTHHON
1500 MM 3amomHAIOT HemoABIDKHOW ¢azoir OV-1(750 mm) u OV-17( 750
MM), HaHeceHHbIe Ha XpoMaToH N-cymnep. KolmoHKy KOHIUIMOHUPYIOT pH
temmeparype 280 °C B Teuenue 16-20 gacos.

Ilocmpoenue kanubposounozo epaghuxa

J1st HOCTpOeHUs KaTMOPOBOYHOIO rpaduika BBOAAT B MCIAPUTENb XPO-
Marorpada mo 2 Min pabouux pactBopoB (coorBercTBeHHO 1,0; 2,0; 4,0;
8,0; 10,0 Hr, Ipu STOM OCYIIECTBIISIIOT HE MEHEE 5 M3MEPEeHUH M0 KaxI0H
KOHIEHTpamu. ONpenensioT cpeiHee 3Ha9eHNe TUTONIA M ITHKa IS KaXK O
KOHILICHTPALMH U 110 TOJIYYEeHHBIM 3HAYEHHAM CTPOST IpadMK 3aBUCUMOCTH
TUTOLIA/IN MTHKA OT KOHLEHTPAUK alleTaMHIIPUIa B PacTBOpE.

Dxempaxyus ayemamunpuoa, noozomoska k 1 JKX-onpeoenenuio.

Iloysa. 20 T IOYBHI BCTPSAXUBAIOT 2 yaca c 40 M cMecH Boga-areToH 5:1
o 00beMy B KOHHYeckHx kojbax Ha 250 mi. Llentpudyrupyror B Teuenne 3
muH 1ipu 4000 06 / muH. LlenTpudyraT oTAENIIOT, 0canok nepeHocsT 40 mi
cMecH Bofa-areToH (5:1) B koHudeckyro komoy Ha 250 M, BeTpaxusaroT 30
MuH, HeHTpudyrupyiot npu 4000 06/MuH B TeUeHNE 3 MUH.

HenTpudyrar s3HeprudHO BCTPSAXUBAIOT B TeueHue 1 muH ¢ 40 mut rekca-
Ha. Bepxumii (TekcaHOBEIN) ci0i oTOpachBatoT. HrkHMIA (BOAHBIHN) cioi
TPIDKABI SKCTparupyroT xiopodopmom (40, 30, 30 MiT), BCTpSIXUBAsT KaXKIBIN

341



pa3 mo 1 muH. XiopohopMHbIE IKCTPAKTBI MPOIYCKAIOT Yepe3 JBOHHOM
OyMaKHBIH (UIIBTP «CHHSSI JIGHTa», ynapuBaroT jgocyxa. Cyxue ocTaTrku
PacTBOPSIIOT B 2 MJI alleTOHA.

Honoku, kapmodghens (kiyouu). 3eneHyro Maccy U3MeIpdaT HoxoM. 10 T
poOsI BeTpsixuBatoT | wac ¢ 40 M cmecn Bopga-areToH (5:1 mo ooseMy) B Ko-
HUYECKHX Kost0ax Ha 250 mu. DUIbTPyIOT uepe3 OyMaXKHbIN (QUIIBTp «depHast
nenTtay. K tBepmomy ocrarky mobasistor 40 M cMecu Boma-aretoH (5:1),
BeTpsaxuBaroT 30 MuH. PUABTPYIOT yepe3 OyMasKHBIH (PUITBTP «IepHast ICHTa.
OOBeMHEHHBIC SKCTPAKTHI MIEPEHOCAT B JCTUTEIFHYIO BOPOHKY, YHEPIHYHO
BCTPSIXUBAIOT B TeueHue | MuH ¢ 40 mut rekcana. BepxHuii (reKcaHOBBIN) ClIon
otOpachiBatoT. HiokHIIA (BOTHBIN) CIIOH TPIKABI SKCTPATHPYIOT XIOPOodop-
momM (40, 30, 30 mun), BCTpsiXUBast Kaxaplid pa3 mo 1 MuH. Xi10pohopMHbIC
9KCTPAKTHI MIPOITYCKAIOT Yepe3 IBONHOIN OyMaXKHBIN (PHUIBTP «CHUHSIS JICHTAY,
ynapuBaioT gocyxa. Cyxue OCTaTK{ PacTBOPSIOT B 2 MJT alleTOHA.

Booda. 100 M1 BOZIBI MEPEHOCAT B JETUTEIBHYIO BOPOHKY. DKCTParupy-
1ot xsiopodopmom ( 3 pasza mo 40 Mir), BCTpSIXHBAsT Kb pa3 1mo 1 MuH.
OObeMHEHHBIE KCTPAKThI (QUIIBTPYIOT Yepe3 JBOHHOM OyMakHbIN (GuibTp
«CHHSS JICHTa», yHnapuBaroT aocyxa. Cyxme OCTaTKH PacTBOPSIOT B 2 M
alleToHa, B UCIIAPUTEIh BBOAAT 2 MKJI pacTBopa. PexuMbl xpomarorpadude-
CKOTO OMpEACTICHNS alleTaMUIPH/Ia IPUBEICHBI B Ta0IuUIE 2.

Tabauna 2 — Yeaoust I'’)KX-xpomarorpaguyeckoro onpeaesneHus aneTaMunpuia

Pe:xxnmbl I'KX-ananmsa Bpewmst
Tun KOJOHKHA Temmepatypa, °C y};:;];m;::z-
KOJIOHKA | WCHApHUTeNb | AeTeKTOp i
Kap6osakc, 20 M, 15%, 3 m 220 230 240 2.2
Cocragnas (OV-1 +OV-17), 1,5 M 280 280 300 1.7
XE-60,3%, 1 m 255 255 270 1.6
OV-17,3%, 1,5m 280 280 300 1.1

Obpabomxa pe3yn1bmamos anaiusa
ConeprkaHue arleTaMHUIPHU/IA B IPOOE PACCUUTHIBAIOT 10 (hopMyIie:

X = CoxS,,xV,
SaxVpxM
rae X — copeprkaHue mpernapara B mpode , Mr/kr(Jn);
C,, — conepxaHue Npenapara B CTaHAapTHOM PacTBOPE, HT;
S, — IUIOIIa/Ib MK CTaHAAPTHOTO PaCTBOPA repOMIUIOB, MM
S,,, — IUIOLIA/b THKA IPOOEI, MM’
V_ — 00beM KOHEIHOTO pacTBOPa, B KOTOPOM pacTBOpeHa Npooa, Mir;
V__ — o0beM 3KcTpakTa poObl, BBEAECHHBIH B HCIIAPUTEINb, MKJ;
Xp

M — HaBecka npoosl, T.
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Tpebosanusa bezonacnocmu.

IIpu paGote ¢ mpubopamu, 0600pPyIOBaHHUEM U PEAKTHBAMH JOJKHBI CO-
Omromarbest TpeOoBaHMA OE30TMACHOCTH, YCTAHOBICHHBIE B TEXHHUYECKHX
HOPMAaTHBHBIX TIPABOBBIX aKTaX.

[IpenenbHO KOMyCTUMbIE KOHIIEHTPALUH IPUMEHSIEMBIX ITPH paboTe TOK-
CHYHBIX, €/IKUX M JIETKO BOCIIJIAMEHSIOLIMXCS BEIIECTB B BO3/yXe paboueit
30HBI HE JIOJDKHBI MPEBBIMIATh 3Ha4eHUH, yka3aHHbX B [OCT 12.1.005-88
«Cucrema cranmaptoB Oe3omacHOCTH Tpyna. O0mue caHUTapHO-THTHECHHU-
yeckue TpeOOBaHM K BO3AYXy paboueit 30ub» (manee — TOCT 12.1.005-88)
n CaHnTapHBIX TpaBmiax u HopMmax (manee - CanlluH) 11-19-94 «Ilepe-
YEeHb PEIIAMEHTHUPOBAHHBIX B BO3IyXE Paboueil 30HBI BPEIHBIX BELIECTBY,
YTBEPXKICHHBIX [TIaBHBIM TOCYapCTBEHHBIM CAHUTAPHBIM BpadoMm Pecrry-
6mmku bemapycs 09 mapra 1994 .

[TapameTpbl MuKpOKIMMaTa Ha pPabOYMX MecTax MOJKHBI COOTBET-
ctBoBarh TpeboBanusam CaunlluH 9-80-98 «I'mruenmueckne TpeOOBaHHUS K
MHUKPOKJIUMAaTy TPOW3BOACTBEHHBIX IMOMENICHUI», yTB. IlocTanoBieHneM
['maBHOTO TOCYmapcTBEHHOTO caHWTapHOTrO Bpada Pecrryonmuku bemapycs ot
25 mapra 1999 . Ne 12 u 'OCT 12.1.005-88.

3akiroueHne. B pesynbrare NmpoBelCHHBIX HCCIECNOBAHMN pa3paboTaH
METOJI OIIPE/IENICHUsI OCTATOUHBIX KOJIMYECTB MHCEKTHIM/IA alleTaMUMpHIA
B si0oKax, KIIyOHSIX KapTodens, mouse U Boxe. OTIMYNTETbHBIE 0COOCHHO-
CTH OTIPEAENIEHNS alleTaMUIIPH/IA 3aKIFOYA0TCSI B 0COOCHHOCTSIX TTOATOTOBKH
MIPOOBI, YTO MO3BOJIAET C JOCTATOYHOIN TyBCTBUTEIBHOCTBIO aHAIM3HPOBATH
TIpernapar MEeTOJIOM Ta30KUIKOCTHOHM XpoMaTorpauu ¢ UCHOIB30BAHUEM JIe-
TEKTOpPa MOCTOSHHON CKOPOCTH PEKOMOMHAINH MM IETEKTOPA JEKTPOHHOTO
3axBara. B mpeanokeHHOM BapHaHTe METOJ JaeT BO3MOKHOCTH HPOBOAUTH
CEJICKTHBHOE OMpE/EIICHNE alleTaMHUITPU/IA B TIPUCYTCTBUHU APYTHX TECTULIN-
JIOB, MCTIOJIb3yEMBIX B [IPOIPAMMaX 3aIUThI TUIOIOBBIX KYJIBTYpP M KapTO(eIs.
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PM. Kislushko
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

ACETAMIPRIDE RESIDUES DETERMINATION IN
THE VEGETATIVE MATERIAL, SOIL AND WATER
BY GAS LIQUID CHROMATOGRAPHY

Annotation. A method of micro quantities of the insecticide acetamipride deter-
mination in the vegetative production (apples, potato), soil and water is developed.
The method is based on acetamipride extraction from water by chloroform, from
vegetative samples and soil by water-acetone mixture. A limit of discovery has made
0,005 mg/1 (water), 0,025 mg/kg (soil), 0.05 mg/kg (apples, potato). Acetamipride
extraction completeness has made 77,4 % (water), 74,8 % (soil), 72,0 (apples), 75,6
(potato).

Key words. Acetamipride, gas chromatographic method, apples, potato, soil, wa-
ter, residues.
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VIIK 632.954.028: 541.544

II.M. Kucnywko, A.B. Bvikosckuii, M.M. Kueauuukas,
C.A. Apawrkosuu, A.O. I[loodyonasn
PVII « Mucmumym 3awumer pacmenutiy, ae. Ipunyku, Munckuii p-u

OCTATOYHBIE KOJIMYECTBA ITIECTUIIN10OB
PA3JIMYHBIX XUMHNYECKHUX KJIACCOB B
PACTUTEJBHOM ITPOJIYKIIUA

Peyenzenm: doxmop c.-x. nayx byea C.®.

Aunnotauus. [IpuBeeHbI pe3ylbTaThl OMPENeICHHsT OCTATOYHBIX KOJIUYECTB Iie-
CTULUIOB Pa3IMYHBIX XMUMHYECKHX KIaCCOB M TEXHOJIOTMYECKOTO HA3HAYCHHST B
ypOXKae 3epHOBBIX, KyKypy3bl, IUIOOBBIX, SITOJHBIX, TCXHUYECKUX KYJIBTYD, KapTode-
151t Ha iepuox 2011-2017 rr. [Tokazano, uto u3 3700 06pa3oB OCTaTKaMU MECTUIAA0B
3arpsisHeHbl 142 obpasna (3.8 %). OueHeH BKJIaJ MECTUIMIOB Pa3IMYHOTO TEXHO-
JIOTHYECKOTO HA3HAYCHUS HA YPOBHH 3arPSI3HCHHS PACTEHHEBOMYECKON IPOMYKIIUH
OCTATOYHBIMHM KOJIMYECTBAMHU IIE€CTHLMAOB. YCTAHOBJIEHO, YTO B 0O0IIEM 0ObeMe 3a-
IPSI3HEHHBIX OCTATOYHBIMU KOJIMYECTBAMU MECTUIMI0B 00Pa3IOB BKIA PA3IHIHBIX
TEXHOJIOTUYECKUX TPYIIIT IIECTHIIHIOB COCTABIACT: (GYHTUIUABI — 53 % (B T.4. TPyIIIBI
tpuasona — 31%) ; uacexruimasl — 30% (B T.4. TPYIIBI CHHTETHIECKHUX MHPETPOH-
1oB — 7.0%); repourabt — 17% ( B T.4. xiromupanu — 2.4 %, nenaumeranus - 1.6 %).

KuiioueBbie €J10Ba: [IECTUIIN/IBI, OCTATOYHBIC KOJMIECTBA, 36PHOBBIE, IIOI0BbIC,
SITOJIHBIC, TEXHUYECKHE KYJIBTYPBI, KyKypy3a, Kaproheib.

BBenenne. B nacrosmee Bpems B PecmyOmuke bemapyce 3apeructpu-
POBaHO M pa3pemieHo K npuMeneHuro 6omnee 500 mpenaparoB pasIMuHOIO
HA3HAUEHMs M Pa3HBIX XMMHYeckux kiaccoB [1]. CymecTBeHHOE MecTo B
ACCOPTUMEHTE CPECTB 3ALINUTHl 3aHUMAIOT ITECTHIM/IBI HOBOTO TIOKOJICHHS,
o0Jalaronye BHICOKOH OMOIOrNYecKOil aKTHBHOCTBIO U MAJIBIMH HOPMAMHU
pacxona (10-80 r/ra). BompIIMHCTBO U3 MpeTaraeéMbIX K IMPUMEHEHUIO Tie-
CTHIMJIOB MaJIO U3YYEHBI B 9KOJIOTHYECKOM IIaHE, 0COOCHHO B KOHKPETHBIX
TTOYBEHHO-KIIMMATHYECKUX ycsoBusix Pecrryonuku bemapycs.

B aro0li cBA3M akTyanbHON 3aa4ueil sBISETCS SKOIOTHYeCKas OLEHKA WH-
TEHCHUBHBIX CHCTEM 3aIUTHI CEIbCKOXO3SHCTBEHHBIX KYJIBTYP OT BPEIHBIX
OPraHU3MOB, B KOTOPOI Ba)KHOE MECTO 3aHUMAET KOHTPOJIb yPOBHEH 3arpsi3-
HEHHUS yporKast OCTaTOYHBIMH KOJIMYECTBAMH ITECTHIUJIOB.

Marepuan U MeTOAMKA Hcc/el0BaHuM. /(1 u3yueHus ypoBHEH 3a-
TPSA3HEHUSI ypOXash OCTaTKaM{ IIECTHLUIOB HCIIONBb30BAIN 00pa3libl,
MIPE0CTABICHHbIE TeXHOIOTHIecKuMH Jraboparopusivu PYIT «MuctutyT
3alIUTBHl PACTEHUI» (JabopaTopuy (HUTONATONIOTHH, 3AIIUTHI IUIOJOBBIX
KyJIBTYP, repOO0I0T Y, 3aIIUTHl KOPMOBBIX M TEXHUYECKUX KYIBTYD).
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[Ipu ompezeseHUH OCTATOUHBIX KOJMYECTB MECTUIMIOB HCIIOIB30BAIN
METOJIMKH, pa3paboTaHHbIe U yTBEepKACHHbIe B Poccun, YkpauHe, a Takxe
paspaborannsie B PYII «MHCTHTYT 3ammTel pacternii» [2]. [Ipu onpenene-
HUH OCTaTOYHBIX KOJIMYECTB MECTULMIOB HCIIOIB30BAIH TAKKE CIICTYOLIHE
nucTouHuku: [3,4] (pu3HKO-XMMHUYECKHE CBOWCTBA IECTULIHAOB) U [5,6] (Me-
TOAMYECKUE MMOJXO/IbI K OIPEIENICHUIO0 OCTATOYHBIX KOJINYECTB MECTULH/IOB
B 00BEKTaX OKpYIKaIOIIeil Cpejibl).

Pe3ysnbrarsl ucciaenoanuii. B 2017 1. Obutn NpoBeIeHbI HCCIISIOBAHUS
10 YPOBHSIM 3arpsi3HEHUS yporkasi KapTodelis, KyKypy3bl, CaXapHOH CBEKIJIbI,
3€PHOBBIX, JIbHA MACIIMYHOT0, IIJIO/IOBBIX U OBOIIHBIX KYJIBTYP OCTaTOYHBIMU
KOJINYECTBAMH TIECTHIINIOB COMIACHO MPOrpaMMaM 3alllUThl COOTBETCTBY-
fouieit Kynbrypbl. OcTarouHbIe KOJIMYECTBA OOHAPYKUBAIUCH B OT/IEIBHBIX
ciyyasx (tabnuipl 1, 2).

Ta6.lmua 1 — HakomjieHHe 0CTATOYHBIX KOJIHYECTBA necCTUUM/I0B B C.-X. KYyJIbTypax
(2017 1)

Mpoa- OO0HapyKeHBbI 0CTATKH, MI/KT
K HAJIN3H- MAY,
YIRTYpa /KT
POBAHO | peere | B T.u. mo meiicTBylomum Bemecream | MU
00pa3nos
Asokcuctpobun-0,016 (3ex1. macca) H.y.
Kyxypysa 22 3 Tebyxonazo1-0,189 (3en. macca) H.y.
Huxocynbpypon- 2,04 (3en. macca) H.y.
Drnokcukonaszoin — 0,019(3emn. macca) H.y.
O3. neHuIa 25 2
Onoxkcuxonazon — 0,105 (conoma) H.y.
Drnokcukonazon- 0,008 (3ein1. macca) H.y.
Sp. sumeHb 15 2
Onokcukonaszoin — 0,016 (conoma) H.y.
Tebyxonazoin-0,008 (koprerion) 0,1
Cax. cBekna 5 2
Knonupanuz- 0,01 (kopuermion) 0,5
Paric sipoBoit 15 1 TeGyxonazon- 0,046 (cemena) 0,5
Panc o3umpbrit 14 1 Tanokcudon-n-merui- 0,007 (macio) 0,05
Oryper 3anu- 4 ) Hudpnydenamna-0,026 (0- cytkm) H
IIIEHHOTO rPyHTA To ke — 0,027 (3- cyTkn) o4
Tomarsr 1 1 Wmupaknonpua- 0,017 0,5
MopKoBb 4 1 Judenokonazon- 0,03 0,3
Jlen MacuHBbIH 2 1 Tuamerokcam- 0,04 (cemeHa) 0,05
Kaprogens 9 1 Wmnpaxnonpux — 0,034 (xiry6HnN) 0,5

Ipumeuanne: H.y. — M/1Y He ycTaHOBJICHBI
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Tabauna 2 - OcraTouHble KOJINYECTBA MEeCTULIHIOB B C.-X. KyJbTypax (2017 r.)
Bcero npoananusu- | O0Hapy:KeHbI 0CTATKH NECTHLHA0B B 00pa3Lax pacTUTEIbHO

poBano NpOAYKIHU
B TOM 4HCJIe
| s = 2
) = = <
| 2% =
KYJBTYP obpas-| 23| 2, g g |28 & = g8 |85 %5¢
wow | SE| B | FEE) 2| B 2| EE|ES
e8| £ 5| & |Z 2l 2| & S| 28| 5%
E=| & S S = |CE|R*=
&
22 307 2 3 2 1 2 1 1 1 2 2

Taxum ob6pazom, B 2017 1. mpoananuzupoBano 307 o0pa3ioB pacTUTEIb-
HOW MPOIYKIUH (22 KyIBTYpBI), IPH TOM OTPEACTISITUCH 48 NeMCTBYIOMIMX
BCHICCTB pa3/IMYHbIX XUMUYCCKUX KJIACCOB, B TOM YHCJIC paHEC HEC MPUMC-
HABIIMXCS HA Tepputopuu benapycu.

OcrarouyHble KoauyecTBa OOHapykeHbl B 17 oOpaslax pacTHTeNbHON
npoaykiuu (0kosto 5,5% oT 00IIero KoJHuecTBa), B TOM YHCJIC: 3¢PHOBBIC
KOJIOCOBBIC — 4 00pasiia, caxapHas CBeKJIa - 2 obpasiia; kaprodenab — 1 00-
pasery; eH — | obpaserr; pamnc SpoBoif U 03UMBIH -2 00pas3ia; KyKypys3a — 3
oOpasia; oryper — 2 obpasna; Tomar — 1 oOpaseir; sOJIOKH — OCTaTKH HE
0OHAPYIKEHBI.

OO0600ITIeHHBIE PE3YJIBTATHI TI0 OMPEIEICHNI0 OCTATOYHBIX KOJIMYECTB Tie-
CTUIHJIO0B, IMPUMEHACMBIX B IIporpamMmMax 3aliuTbl OBOUIHBIX W IIJIOJOBBIX
KylbTyp 3a nepuof 2011-2017 rr., npuBeaeHs! B Tadbmue 3.

Taoémuua 3 - OcTaTo4yHbie KOJIMYeCTBA NECTULHIO0B B YPOikKae OBOIIHbBIX U
IJ10J0BBIX KYJIbTYp (2011-2017 rr.).

IMectnuua, Hopma JleiicTByI0111€€e Belie- MAY,
pacxona, K,F(J]/I‘a) CTBO Kyaerypa Ocrarks, Mr/kr Mr/lcr,
2011 2.
0,085 (7 cyTkn)
Jlyna TpankBuiuTH, Dryorpam 0.005 i 0,5
KC, 1,0 n/ra, 4x-kpar- S6nous 005 (yponcait)
HO 0,5 (7 cyTkm)
IMupumeranun 0,03 (yposiait) 7,0
BAC 669 F, BIIT, 1,2 n/ IMupumeranun Slonons 0,12 (30 cyTkn) 7,0
ra, 4X-KpaTHo
Ienomexc, k.3., 0,4 n/ Ienkonazon Slonons 0,04 (yposkaii) 0,2
ra, 4X-KpaTHo
Kaiizo, BT, 0.8 kr/ra,
4)?13;)“}10 Kr/ra JIamOna- nurajaoTpuH S16moHs 0,012 (14 cytkn) | 0,03
Turyn lyo, KKP, 0,32 TeGykonazon 3eseHbIi 0.08 0.1
n/ra TOpOIIEK ’ >
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Ipooonscenue mabauyvr 3

IlecTunma, Hopma JleiicTByI011I€ee Belie- MAY,
pacxona, ]él‘(JI/l‘a) CTBO Kyaerypa Ocrarxm, yr/xr Mr/lclZ
2012 .
Iupyc, CK, 1,0 n/ra IIupumeranun SIonous 0(’)%16 3(?)(1)1)?;:;)) ’ 7,0
ITpozapo, KD, 1,0 n/ra TeOykoHa3051 Topox 0.17 (30 cyTkn) 0,1
0,5 (7 cyr.); 0,21
Susunop Ilnroc, KC, (14 cyT); 0,18
0,6 n/ra, 2-kpaTHO Crponukrnoden ABaons (20 cyt.); 0,11 0.8
(ypokaii)
Benuc, BAT, 2,0 kr/ra Bockanmuz MopxkoBb 0,15 (ypoxkait) 2,0
2013 2.
JJ}/(;I;Map 10, K3, 0.8 JIamOna- UranoTpuH s16nonst 0,01 (20 cyTtku) 0,03
Tpunuth, K3, 4,5 n/ra Ilenumeranu Hyl:(g) e 0,008 (yposkaii) 0,05
Tupusexc Cyep, KD, Xnoprupudoc o 0,01 (ypoxxait) 0,5
1,5 n/ra Budentpusn 0,006 (yposkaii) | 0,04
ITnenym, BAT, 0,6 n/ra IIumerpo3nn Orypen 0,03 H.y.
Menes, MD, 1,2 n/ra Judenoxonaszon Slonous 0,012 (30 cyTkn) 1,0
2014 e.
JlonTpen 300, 30 % 3eMIIsTHIKA
B.p., 0,3 n/ra Knonupamuzg canoBas 0,27 (sirozier) H.y.
Jlyna TpaHCKBUITUTH, [Mupumeranun P 0,175 (ypoxait) 7,0
KC, 1,0 w/'ra Diyonupam 0,06 (yposkait) 0,5
zyMMep, KC, 0,75 nira, ODryasunam Slonoku 0,03 (20 cyTkn) 0,05
X-KpaTHO
2015 2.
Cepkanuc [Tiroc, KC, Oirykcanupoxcas A6moKH 0,05 H.y.
1,0 n/ra JludheHokoHA301T 0,03 1,0
Jlyna Dxcnmpuenc, KC, TebykoHa30i1 0,015 0,5
0,75 a/ra Dryorupam AGnoxw 0.013 0.5
Awmrumro, MKC, 0,4 n/ra | JIsmOna- nuraioTpux Sl6moku 0,008 0,03
upnenu Tom, JIK, 0,7 Hudmydenamug S6moxH 0,007 H.y.
n/ra JndeHoxonaszon 0,131 1,0
MogenTo, KC, 1,0 n/ra Crimporerpamar Towmar sam. 0,006; 0,02; 0,04 2,0
rpyHTa
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Ipooonscenue mabauyvr 3

IMectnuua, Hopma JleiicTByI0111€e Belie- MAOY,
pacxona, K,F(J]/I‘a) CTBO Kyaprypa Ocrarks, Mr/Er Mr/lcr’
Jlyna Dkenupuenc, KC, ODiyonupam MopkoBb 0,2 (kopueruton) | H.y.
1,0 n/ra Tebykonazon cronosast, | 0,17 (xopuerion) | H.y.
Kanycra
Jlyna Dxenmpuenc, KC, Oyonupam OeroxouaH- 0,02 (xouam) H.y.
1,0 a/ra
Hast
2016 2.
A30KCHCTPOOUH, He obuapyxeno | 10,0
Crpur CK, 0.8 a/ra DHOKCHKOHA30I Jlyx penka He obuapyxeno | H.y.
Ksuncren, MKD, 0,8 Kieronum, vk perka He oGHapyxeHo 0,5
n/ra Tanokcudon-P-metun YKP He obuapyxeno | H.y.
IManrepa KD, 1,5 n/ra Ksmag(}),%)gg—n—m— Jlyk penka | He obHapyxerno | 0,06
Jleomapz, K9, 2 n/ra Keuszanodon-m-atin | Jlyk penka | He obnapyxeno | 0,05
Orypen
Mogenro, KC, 1,5 n/ra Crouporerpamar 3akpsiToro | He obnapyxeno 0,2
rpyHTa
Orypen
Buowmaiit, KC, 0,5 n/ra budenzar 3akpeiToro | He oGHapyxeHo 0,5
TpyHTa
Buowmaiit, KC, 0,5 n/ra Budensar SI6m0ku He oGHapyxeHo 0,7
Anmon, KC, 0,2 n/ra Wunasudnam S1onoku He obnapyxeno | H.y.
Inpunexc, KD, 2,0 n/ra Xnoprupudoc slonoku He obnapyxeHo 0,5
Tanpek, BPK, 0.25 n/ra MMy naknonpug Slonoku He obGHapyxeHo 0,5
Carypn lyo M/], 1,5 Huxocynsdhypon He obnapyxerno | H.y.
S1onoku
n/ra Me3oTproH He obuapyxeno | H.y.
Acmup, CK, 0,3 n/ra Tuaknonpug Slonoku He oGHapyxeHo 0,7
MMantepa KD, 1,5 1/ra, KBn3aJé)c;(]};cP)11J1]-n- e Mopkoss | He oGuapyxeno | 0,04
Jleonapn, KD, 2,0 n/ra KBmaJch(;?)gI?I—H' e Mopkoss | He o6uapyxeno | 0,04
Jleonapn, KD, 2,0 n/ra KBH%JCID(;?;?;H' e Kanycra | He oGuapyxeno | 0,04
2017 2.
Boxcep, K3, 3,5 n/ra TIpocynbdhokapo Jlyk perika | He oOnapyxeHo H.y.
Boxcep, KD, 2,5 n/ra Ipocyabhokapd MopxoBs | He obHapyxeHo H.y.
Oryper 3a- He oGHapyxeHO
Hunenn Tomn, 140, JIK, JludeHokonazomn nyIZ:HHoro 0,026 mr/kr H.y.
1,0 n/ra muduryheHamug fpan (0-cytkmn); 0,027 | H.y.
rpyHTa
MI/KT (3- CyTKH)
Onunt [Troc, BAT, TpudnokcuctpobuH, He oGHapyxeHo 0,1
S16n0KK
1,8 kr/ra KanTaH He oGHapyxeHo 3,0
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Oxonuanue mabauywvl 3

IlecTunma, Hopma JeiicTByIoM1ee Belie- MY,

pacxona, Kr(J/ra) CTBO Kyaerypa Ocrarxm, yr/xr MI/Kr
Eg?daTOKC’ r,301/10 Mmunaknonpu Tomar 0,017 0,5
Hunenu Ton 140, 11K, Jndenoxonaszon 0,03 0,3
1,0 n/ra mudydenamug Moprosn He oGHap. H.y.

Ipumeuanue. H.y. — MY He ycTaHOBJIEHBI.

OO00011IeHHBIE TaHHBIE 10 Pe3yJIbTaTaM ONpeeNICHNs] OCTaTOUYHBIX KOJIH-
YEeCTB NECTUINIOB PA3INYHBIX KJIACCOB M TEXHOJIOTHYECKOTO Ha3HAUYCHUS
B 00pasmax ceabCKOX03HCTBEHHBIX KynbTyp 3a 2011-2017 rr. mpuBeneHs!
B Tabm.4. B tabnuie npuBeneHbl pe3yabTaThl TOIBKO MO TeM o0pasiam, B
KOTOPBIX OBLTH 00HAPYKEHBI OCTATKH eCTUIII0B. OOIIIee KOTUIECTBO IPO-
AHAJIM3UPOBAHHBIX 00pa3noB — 3700.

Taoimmua 4 — OcTaTo4yHble KOJIMYeCTBA MeCTUIH/I0B B €.-X. KyJabTypax (2011-2017 rr.)

KosmmuecTBo 06pa3nos, conep- | IIpoueHT ot 06u1e-
I'pynnsl mecTHIHAOB
JKALNX OCTATKH NMEeCTHIMIO0B T0 KOJNYecTBa
OyHrunuas! (Bcero) 75 52,8
B T.u. rpynmns! Tpuazona 45 31,0
Mucexruunasl (Bcero) 42 29,6
B T.4. rpynmsl cHHTETHUECKUX
MUPETPOHJIOB 10 7,0
TepOurmmast (Bcero) 25 17,6
B T.u. knonupanun 5 3,5
MEHUMETAINH 2 1,4
OOb11ee KOIMYECTBO MPOAHATM3UPOBAHHBIX 00pa3oB — 3700
KonnuecTBo 00pasioB, copepKaux OCTaTKH NECTHIUI0B — 142

3akitouenue. Pesynbrarel uccnenoBanuid 2011-2017 rr. mo onenke
YPOBHE# 3arpsi3HEHUs] TPOAYKIIMU PACTEHHEBOJCTBA OCTaTKaMU MECTUIH-
JIOB TIOKa3aiH, 9To n3 3700 00pa3oB ocTaTKaMy NECTUIIUIOB 3arpsI3HEHBI
142 obpazia (3,8%). YcTaHOBJIEHO, YTO OKOJIO IOJOBHUHBI 3arpsi3HCHHBIX
ocratrkamu 00pasznos (46,4 %) TPUXOMMIOCH Ha 3EPHOBBIE KOJOCOBBIC
KYJIBTYPBI, TP 3TOM cBbIIIe 80 % OCTaTOYHBIX KOJINYECTBA MECTUIHIOB 00-
HapyKMBAJIUCh B BETETATHBHBIX OpraHaX 3epHOBBIX KyJIBTYp (3eJIeHast Macca
W COJIOMA) M He3HAUUTENbHAasl YacTh B 3epHE.

OuenHeH BKJIAJl MECTHIUIOB PA3IMYHOTO TEXHOJOTHUECKOTO HA3ZHAUYCHUS
Ha YPOBHHM 3arpsi3HEHHs PACTEHUEBOAUYECKOM MPOMAYKIIMK OCTATOUYHBIMU KO-
JMYECTBaMH TECTUIMIOB. YCTAHOBJIEHO, YTO B 00mIIeM oObeMe 00pasIoB,
3arpsi3HEHHBIX OCTATOYHBIMHU KOJIMYECTBAMH TIECTHIM/IOB, BKJIA]] Pa3INYHBIX
TEXHOJIOTUUECKHX TPYIIT ECTHIU/IOB cocTaBisieT: pyHrummasr — 53 % (B T.4.
rpymmsl Tpuasona — 31 %) ; nacexturmas! — 30 % (B T.4. TPYNIbI CHHTETHYE-
cKkux rmuperponios — 7,0 %); repourmast — 17% ( B T.u. konupanug — 2,4 %,
nenaumeranuH — 1,6%). Heo0xomMMo OTMETHTB, YTO YPOBHH 3arpsi3HEHUS
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M3y4YaeMBIX KyJIbTyp OCTaTOYHBIMH KOJMYECTBAMH TIECTUIMIOB HE MPEBbIIIa-
JIM YCTaHOBJIEHHBIX 3HaueHU MIY 1111 COOTBETCTBYIOIEH KYJIBTYpPBI.
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PM.Kislushko, A.V.Bykovsky, M.M.Kivachitskaya, S.A.Arashkevich,
A.O.Poddubnaya
RUE «lInstitute of Plant Protectiony, a/c Priluki, Minsk district

RESIDUES OF DIFFERENT CHEMICAL CLASS
PESTICIDES IN AGRICULTURAL PLANTS

Annotation. The results of different chemical class and technological purpose pes-
ticides residues determination in grain crops, corn, fruit, berry, technical crops and
potato for the period of 2011-2017 are presented. It is shown that from 3700 samples
142 samples (3,8%) are contaminated. The role of different technological purpose
pesticides on levels of plant production contamination by residues is evaluated.

It is determined thatin the total volume of contaminated by pesticide residues samples,
a contribution of different technological group pesticides has made: fungicides -53 % (in-
cluding triazole group -31%); insecticides -30% (including the synthetic pyrethroids
groups -7,0%); herbicides -17 % (including clopyralid -2,4, pendimethalin -1,6 %).

Key words. Pesticides, residues, grain crops, fruit, berry, technical crops, potato.
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VIIK 632.934.2

10.D. Kneukoeckuit, E.®. Hamuyy
Onvimuas cmanyus KapaHmuna 8unocpaoa U nioodoswvix Kyiemyp U3P
HAAH Ykpaunwvl

OCHOBHBIE METOJOJIOI'MYECKHUE ACIIEKTbI
INPOUHECCA ®YMUTALIUN

Peyensenm: kano. c.-x. nayx bpeuxo E.B.

AHHoOTanus. B crartbe pacKpBITHI aCIEKThI METOAOIOTHH Hporecca (pyMHUTaIiH.
JlaHa XapakTepuCTHKa OCOOEHHOCTSIM, NPHHIWIAM U YCIOBHUSM OCYIIECTBICHHS
(ymuranmoHHOro mporecca. PaccMorpena jormueckasi CTpyKTypa €ro IpoBese-
HUA, cocTosimas M3 cyObekTa, oObeKTa, mpeaMera, (OpMbI, CPEICTB, METONOB U
JIOCTUTHYTOTO pe3ynbrara. JJaHo oObsSCHEHHE 3aBHCHMOCTU HMO3UTHBHOTO PE3YIlb-
Tara (yMHTanuu OT CBOICTB, OCOOCHHOCTEH M MOATOTOBKH YYacCTBYIOIIUX B HEH
KOMITOHEHTOB. [10Ka3aH XpOHOIOTHYECKHH MOPSAAOK peaan3anyuu GyMUTAIHOHHOTO
nporecca. JlokazaHna HeoOXOIMMOCTb METOIOJIOTUH TIpoliecca pyMuranuu B cdepe
3aIIUTHI PACTEHHUIA.

KoaroueBsie cioBa. dymurarys, METOIONOTHS, CyOBEKT, 0OBEKT, IPEAMET, pe-
3yNBTaT.

Beenenue. Jlro0as yenoBedeckast JESTEIBHOCTh CTPOUTCS Ha OIpEre-
NEHHBIX JICHCTBUSAX, BEIYIIMX K KOHKPETHBIM pe3yibTaraM. BHauane stu
JICMCTBHS TEOPETHUYECKH aHAJIM3UPYIOTCS HA MpPEeIMeT UX IeJIeco00pa3Ho-
CTH, 3aTeM IKCIEPUMEHTAIBHO MOJACINPYIOTCS U TOJBKO MOCIE 3TOr0 OHU
MIPAaKTHYECKH TIPETBOPSIIOTCS B HAMEUEHHBIN pe3ynbrar. OpraHusanuro Je-
SATEIIFHOCTH YeJIOBEKa, COCTOSIIYIO B OIPEACICHHH €€ el M IpeaMeTa,
TIOIXO/IOB, BBIOOPE CPEACTB M CHOCOOOB, ONPEIEISIONINX HAWIYUIIUH pe-
3yJIBTAT, IPUHSTO HAa3bIBATH METOOJIOTHEH.

Marepuanasl u MeToabl. MeTomonorus (rpedeckoe ciioBo: pebodoroyia;
00pa3oBaHO OT I'PEYecKUX CJoB: LEHOSOC — METOM, MyTh HMCCIIENOBAHMSA,
croco0 Mmo3HaHus;, AOY0G — CIIOBO, YUCHHE) — ATO YUYCHHE O CII0CO0ax
OpPraHM3aLUK U MOCTPOCHUSI TEOPETHIECKONH M MPAKTUYECKOH JesTeIbHO-
cti 4enoBeka [2,4]. Eciu MeTomonormi paccMaTpuBaTh Kak y4eHHE 00
OpTraHM3aLUH JESTEIFHOCTH, TO, HEOOXOJUMO ONPEIEITUTh CMBICI CaMOTO
CJIOBA «OPTaHM3ALMs». B COOTBETCTBHM € ONpenesICHUSMH, JaHHBIMU Ha
pucynke 1 [11], mo0yro nesTeIbHOCTh MOKHO pacCMaTpUBATh KaK OpraHU-
3aI[MI0 CBOWCTB M MPOLECCOB B IIPEAENax OJHOM cucrteMbl. OpraHu3oBaTh
JIeSITEIFHOCTh O3HAYaeT YHOPSAIOUUTH €€ B IEJNOCTHYIO CHUCTEMY C YETKO
OTIpeIeIEHHBIMHM XapaKTePUCTUKAMH, JJOTHYECKOH CTPYKTYpOH M Iporec-
cOM €€ OCYIIECTBIICHHUS BO BPEMEHH.
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Cpean pasIUYHBIX BHUJAOB XUMHUYECKOH OOpabOTKH CEeIhCKOXO3SH-
CTBEHHOW MPOAYKLUUH NPOTHUB BPEIHBIX OPTaHU3MOB, CaMOW OBICTPOH U
KadeCTBEHHOH sBisieTcst (pymuranusa. OHa He3aMeHHMa TPH XPaHEHUH U
TIePEMEIICHUSIX PACTUTENFHON MPOAYKIIMH B COBPEMEHHBIX TOPTOBBIX OT-
HomeHux. dymurarus (ot nat. fumigare — OKypHUBaHHE IBIMOM) — 3TO BH
XUMHUYECKON OOPBHOBI C BpeIHBIMH OMOJIOTHYECKUMHU areHTaMu (HACEKOMBI-
MU, MUKPOOPTaHU3MaMH U JIp.) TIPH ITOMOIIH Ta30B MJIA TAPOB XUMUYECKIX
BEIIIECTB, Ha3bIBAEMbIX (DyMHUTaHTAMH.

[ OPTAHH3AITHS ]
/ v \

CBOIICTBO . OPTAHH3AITHOH-
TIPOTIECC HAS CHCTEMA

(COBOKYTIHOCTE TIPOLIECCOR MM . u
= - OOBENHHEHHE IFOEH, COB-
neficTBuiL, Benvmux K obpazo- ( A A,
BaHIEO I COBEPI HCTBOBAHHED MECTHO pEeanr3y MY HEKOTO-
B3aHMOCEA3el MeXay JacTAMH PYFO [IPOrPany FLIH UETe 1
JEHCTBYHIHMX Ha OCHOEE

OTIpeNeNEHHEIX MPOLEaYP i
TIpaBnI)

(EHY TpeHH=A YTIOPANOYEHHOCTS,
COTIacOBaHHOCTE B3aMMoeii-
crems bonee win mesee qudde-
PEHITHPOBAHHEIX H 2B TOHOMHEIX
gacTeft Henoro, obycIoBIeHHaT 11e5I0r 0)
€ro CIpoeHHEM)

PucyHok 1 — OnpenejeHusi «KopraHu3anum»

Ona ocyuiectBisiercss B (DyMHUTalMOHHOM ITPOCTPAHCTBE, H30JIHPO-
BaHHOM OT BO3JCUCTBHsI OKpYyKaroiieil cpeabl. bonee €mko, dymuranms
— 3TO MPOLECC 00PabOTKH MPOAYKIIUH, 0OBEKTOB M 000pymaoBaHHs (1ajiee
HpO}Z[yKL[I/ISI) rasaMu WK napaMm XUMHYCCKUX BCIICCTB MPOTHUB BPEIHBIX
OMOJIOrMYECKUX OpPraHM3MOB 32 MaKCHMaJIbHO KOPOTKOE BpeMsl B IIpO-
CTPAHCTBE, M30JIMPOBAHHOM OT OKpyxkarouied cpeasl. DymuranyoHHas
JeSITeTbHOCTD FOPUANIECKOTO JIUIA, COCTOUT U3 TPEX OCHOBHBIX YacTeil:

1) HOpMaTHBHO-3aKOHOJATENBHON — AEATEIBHOCTD I0JKHA COOTBETCTBO-
BaTb 3aKOHOJAATCJIbHBIM W HOPMAaTUBHBIM Tpe6OBaHI/I${M rocygapcrsa, Ha
TEPPUTOPUHU KOTOPOTO OHA OCYIIECTBIACTCS;

2) TEXHOJIOTMYECKO, COCTOSIICH U3 COOCTBCHHO (PYyMHUTAIIMOHHOTO ITPO-
Hecca, CO3/Al0IIero KOHOMHUYECKYI0 MPUOBLIL 32 CUET NPENOCTaBICHUS
YCIIYT 10 (yMHUTAIUK TPOAYKIHH, 00BEKTOB, 000PYIOBAHUS H T. [I.;

3) ympaBIeHUECKO-DKOHOMHYECKOH, IpeayCMaTpUBAIONICH agMHUHU-
CTpaTUBHOE YIIPaBJICHHE OOCITY)KMBAIOIINM MEPCOHAIIOM U paCIpe/ie/ieHue
HOJTy4aeMOW SKOHOMHUYECKOH TPUOBLIH.

[TockosbKy OCHOBHOM 4acThiO (DyMUTAIOHHOM JIESITEIIbHOCTH, SIBJISIETCS
TEXHOJIOTMUECKHH Mpoliece, TO B HAIlIeM CiIydae IiejecooOpasHeld UMEHHO
€ro paccMaTpUBaTh C METONOJIOTHUECKON TOUKU 3PEHUS.

Pesyabrarsl ucciaenopanuii. OyMUralyoHHbl IPOLECC UMEET CBOU
0COOCHHOCTH, PUHITHIIBI, YCIOBUS U HOPMbI. OCOOCHHOCTH 3aKITIOUAIOTCS
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B TOM, YTO OH COCTOHT M3 HECKOJNBKHX YaCTCH, B3aMMOCBI3AHHBIX MEKIY
c000ii 1, TO-CBOEMY BIHSIOIINX Ha pe3ynsrart (puc. 2). [Ipu 6onee 6muzkom
paccMOTPEHNH yKa3aHHBIX KOMIIOHEHTOB, BBIABIISICTCSA, YTO OTCYTCTBHE XOTS
Obl OJIHOTO M3 HHUX MPUBOAUT K HEBO3MOKHOCTH OCYIICCTBICHHs (yMura-
LIMOHHOI0 npouecca. JedcTBUTENBHO, OTCYTCTBUE CEIbCKOXO35HCTBEHHOM
MIPOIYKITMH BeAET K HEBO3MO)KHOCTH BBISIBIICHUS BPEIHOTO OMOIOTHYECKOTO
OpraHn3Ma, HaJlidre KOTOPOTo OIpesesisieT camy oopadoTky. Eciam He co3-
JTaHBI YCIIOBHS, HEOOXOANMBIE TSI (DyMHUTAINH, TO HE UMEET CMBICTA JIaXKe
HaYMHATH 00pabOTKY, TOCKOIBKY OHA 3apaHee OOpeueHa Ha HeTaTUBHEIN pe-
3yasrar. Ilpu oTcyTcTBHM (ymuranta, K o0paboTKe Ja’ke HE MPUCTYTAIOT.
W naxoner, 6e3 omeparopa HEBO3MOXEH caM mpomnecc (pymuranun. Tax,
MIPOIIECC CKIIABIBACTCS U3 CIACTYIONINX KOMIIOHCHTOB:

1) BpeHOTO OMOJIOTHYECKOTO OPTaHN3Ma, TPOTUB KOTOPOTO MPOBOIUTCS
bymuranus;

2) NpoyKINH, 00BEKTa UM 000PYIOBaHHsI, KOTOPBIX HEOOXOAMMO OCBO-
0OUTh OT BPEAHOTO BO3/ICHCTBHUS OHOJIOIMYECKOI0 OpraHi3Ma;

3) ¢ymuranta, KOTOpbIM BO3JIEHCTBYIOT Ha OHOJIOIMYECKHN OpraHu3M
JUTSL €T0 (PU3MYEeCKOTO yCTPaHEHHUS;

4) ycnoBuii, HECOOXOIUMBIX JJIsl YCIICIIHOTO YCTPAaHEHHs BPEIHOTO OHo-
JIOTHYECKOTO OPTaHu3Ma;

5) oneparopa, CO3/1al0Iero U KOHTPOIUPYIOUIETO YCIOBUSI, HEOOXOAUMbIE
it 3pdexTruBHON (HyMHUTannOHHON 00pabOTKH, a TaKKe BBHIOMPAIOIIETO
(yMHTaHT, ONTUMAIBLHO IPHUEMIIEMBIH [Tl yCTPAHEHHUS] BPEIHOTO OpraHu3-
Ma B MPOAYKITUH.

FHOOPT AHHI M

TP O KITHA YETOBEK SFYMHTAHT

/

YCIIOBHA

PucyHnok 2 — B3aumocBsizb yacrteil (pyMUraHOHHOIO Npouecca
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OTH 0COOEHHOCTH MO3BOJIAIOT YTBEP)KAATh, YTO (PyMHUTAIMOHHBINA MTPO-
LIECC ABJSIETCS CUCTEMOM, YaCTH KOTOPOH HAXOSATCS B 3aBUCUMOCTH APYT OT
npyra. OHa mpecTaBiseT COO0H COBOKYITHOCTD YIIOPSAIOYCHHBIX ICHCTBHA,
BEAYIIHNX K 00Pa30BaHUIO B3aMOCBSI3EH MEKAY €€ KOMIIOHEHTAMH, C IIETBI0
YCTPaHEHHUS BPEIHOTO BO3ACHCTBUSA OMOJOTMYECKUX OPraHM3MOB Ha KaKy-
10-TH00 TIPOLYKIHIO. YIPABISIET ATOM CHCTEMOIl omeparop, T. €. YeJOBeK,
HEeCYIIHA OTBETCTBEHHOCTH 3 MOJIYYCHHBIC pe3ynbTaThl. OyMUTAIMOHHBIN
MPOIIECC 3aBUCUM OT HEKOTOPBIX MIPUHIIMIIOB [9], a UMEHHO:

1) ¢pymuranmoHHOE MPOCTPAHCTBO, B KOTOPOM IPOBOAMTCSA 00paboTKa
MIPOAYKINH, JODKHO OBITH TEPMETHYHO 3aKPBITHIM OT BO3ICHCTBHUS OKPY-
JKaroIIen cpebl;

2) mpuMeHsAeMbIi (yMHUTAHT HE JIOJDKEH HETaTHBHO BIUSATH HA 310POBHE
JOfieH, HaXOMAIMINXCS BHE (PyMHUTAIIMOHHOTO MPOCTPAHCTBA, B CBS3H C YeM,
BOKPYT COOPY)KEHHSI, B KOTOPOM HPOBOANUTCS 00paboTKa, yCTaHABIUBACTCS
3aIIUTHAS 30HA;

3) nmeiicTBHS MpUMEHseMOro (hyMUTaHTa HE JOJDKHBI OBITh (PUTOTOKCHY-
HBIMHY, T.€. HE JOJDKHBI HeTaTHBHO BIHATH HA BHEITHUHA BUI IPOAYKIINHU 1 HA
KadecTBO BHYTpH Heé (Tabm. 1) [3].

OyMUTAIIOHHBIN MPOIIECC OrPaHUYCH paMKaMH YCIOBHII COOMIONCHHS
CAaHWTAPHO - THTHEHNYECKUX TPEOOBAHNH M TEXHUKH O€30MMacHOCTH.

TexHomornuecknil mpouecc (yMHUTAIIOHHOH 0OpabOTKH MPOXYKIHH
JIOJDKEH OTOXKIECTBISATHCS C HOPMATHBAMH PETIIAMEHTOB IO HCIIOIB30BAHUIO
(ymuranTa, TpeOOBaHUAMHU TEXHOJIOTWYECKUX WHCTPYKIIMHA M CTaHAAPTOB
1o ¢pymuranuu. OHU SBJISIFOTCSI HOPMAMH €T0 OCYHISCTBIICHHUSI.

Jlorngeckast CTpyKTypa JF000T0 Mpoliecca COCTOUT U3 CyObeKTa, 00bEKTa,
npeamMeTa, Gpopm, CpelcTB, METOJIOB M PE3YJIBTATOB €ro JAesTelIbHOCTH [7].
CyObekToM (yMHUTAIIMOHHOTO MpOIIEcca, SBISIETCA OMeparop, a 0OBEKTOM
— BPEIHBIN OpraHu3M, IIPOTUB KOTOPOTO MpoBoauTes ¢ymuramus. [Ipeamer
(ymuranuoHHoro npoiecca — 310 3GEKTUBHOCTh (yMHUTralnu, KOTopas
3aKITI0UaeTCsl B HAOpaHHOH JIeTaIbHON HOpME 4acorpaMMOB, HEOOXOTUMOM
JUTSA JICTATFHOTO UCXO0/1a BPEAUTEIS, T. €. yCTPAHEHUS BPEIHOTO BO3ACHCTBUSA
00beKTa Ha MPOAYKIHI0. B Tabmuie 2 maHsl JeTaabHbIe HOPMBI 9acorpaM-
MOB HEKOTOPBIX KapaHTHHHBIX BpeauTenei [6,8,12].

WNudopmarusa n3 Tabaumsl 2 yka3plBaeT HAa TO, YTO C YBEIHMUYCHUEM
TEeMIIEPaTyphl BHYTPU MPORYKIUHU JIeTadbHAs HOpMa yMeHbImaercs. Jle-
TagbHAas HOpMa BBIPAXAaeTCA INPOW3BEACHHEM CpeaHEeHl KOHIEHTPAINH,
HU3MEpSIIOIICHCS B T/M°, Ha BpEMsI SKCIO3MIHH (DYyMHTaHTa B TCUCHHE
Bcell 00paboTku B wacax (kparko IICKB). M3mMepsiercst B uxr/m>, T. €. B
gacorpaMmax [6]. YcTaHaBIUBaeTCS SKCIIEPUMEHTAIBHBIM ITYTEM ISl KOH-
KPEeTHOTO BpeauTes [5].

355



Tab6auna 1 — CpaBHeHne GPUTOTOKCHYEKOT0 BO3/1eliCTBHSI NAPOB OPOMUCTOIO U
HOANCTOr0 METHJIOB HA HEKOTOPBIE CBe:KHe (PPYKTHI H OBOIIH

HasBanue GyMHUTaHTa U ero BIMsIHHE HA POIYKIHIO
Ha3zBanue
MPOAYK- . & .
pmilz Bpomuctsiii MmeTHI Honucrelii MmeTna
KOXKypa | MSAKOTh | BKYC KOXKypa | MSIKOTh | BKYC
Bumias HE OKa3bIBAET BO3IECUCTBHS
KiyOHuka HE OKa3bIBACT BO3ICHCTBUSA
Iepcuk HE OKa3bIBACT BO3ACHCTBHS
Tomarst HE 0Ka3bIBAaeT BO3ICHCTBHS
TeikBa HE OKa3bIBACT BO3JCHCTBUS
. HET BO3- JIeTKHe HET BO3-
Amnanac HE OKa3bIBaCT BO3JICHCTBUS L L
neiicTBus TPaBMBbI neiicTBus
ATCIBCHH JIETKHE HET BO3- HET BO3- JIeTKHE HET BO3- HET BO3-
TPaBMBbI IeHCTBUS IeicTBHS TPaBMBbI neicTBHs IeHCTBUS
TSDKETBIC TKENBIE
JIETKH MTOBPEIK/IE- MOBPEXIe-
eriue OBPEAIC HET BO3- JIeTKHe OBpEIIC HET BO3-
Xypma MOBPEXJIe- | HUSI C YCKO- < HUSI C YCKO- o
JIeHCTBUS TpaBMbI neiicTBus
HUS peHueM peHuem
MSTKOCTH MSITKOCTH
B 3aBUCH- B 3aBHCH-
MOCTH OT MOCTH OT
copra Mo- copra Mo-
S610K0 HET BO3- TyT OBITH HET BO3- HET BO3- TYT OBITH HET BO3-
JIUCTBUS | TOBpeXJIe- | JeHcTBUs neiicTBusl | moBpexae- | JeicTBus
HUS C T10- HUS C TO-
TEeMHCHHEM TEMHCHHUEM
MSKOTH MSIKOTH
TSDKETTBIC TOKENBIE
B HET BO3- HET BO3- HET BO3- HET BO3-
HMHOTpa < TTOBPEX/Ie- < o TOBpEXK/Ie- L
JIEHCTBHUS JNedcTBUs | neiicTBUS neiicTBus
HUS HUS
bananbl
(06pabot-
Ka TIPOBO- cpenHie TSOKEITBIE cpenHie cpeHue
JI[I/IJ'I(?CL 10 110}1; Ielmz[e— HET BO3- HET BOS- | 1 oBpeskre- nog Ié)me— no}; )ic[mae—
P eNCTBUS JEWCTBHS P P P
co3pe- HUS HUS HUS HUS
BaHUs
TLIOJIOB)
HU HET HU
cpeatme er. HET BO3- cpeme HET BO3- HET BO3-
JbIHst MOBpEeXJie- | BO3JEH- o MOBPEXKIe- o "
JIeUCTBUS JnedcTBus | JeiicTBUs
HUS CTBUS HUS
JIeTKHe TSOKEIBIC JIETKHE TKETBIC
Cenble- HET BO3- HET BO3-
" MOBpEXJIe- | TOBPEXK/Ie- 5 MOBPEXK/IE- | MOBPEXKIe- o
peii JICHCTBHUS JeiicTBUs
HUS HUS HUS HUS
cpennue cpenHue
Crapea TOBpENXIE- HET BO3- HET BO3- HOBpEHIE- HET BO3- HET BO3-
st neiicTBust | aeicTBUS st JeHCTBUS | [eicTBUS
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Tabauua 2 — JlerajibHble HOPMBI YACOTPAMMOB, TPUMeHsieMble TPU (PyMHUTALUH
PACTUTEIBHOI MPOIYKIMH MeTHJI OPOMHUIOM, B YCJIOBHSX aTMOC()EPHOTO 1aBJIeHHS,
NPOTHB KAPAHTHHHBLIX BpeauTesel, B 3aBHCHMOCTH OT TeMIIePATypbl BHYTPH Heé

JleranbHble HOP- Cpennsn Bpevs
B T,8°C | mbI vacorpammos | KOMHIEH o6paborn
peauTenb s P
(TICKB), B uxr/m’® Tpauusﬂ B | (3kcmo3u-
/™M usi), BY
AwMepukaHckas Oenast 6abouxa:
® I'YCEHHUIIbI U KYKOJIKH JIETHEH 11-13 50 20,0 2,5
reHepanum: 14-16 40 20,0 2,0
17 u BoIIIE 30 15,0 2,0
® KYKOJIKH 3UMYIOIIHE: 10-11 130 32,5 4,0
12-14 125 35,7 35
15-17 120 343 35
18-20 115 32,9 35
Kandopauiickast IuroBKa:
® 1pu OCeHHel pymuranum: 1-4 260 47,3 5,5
5-9 240 48,0 5,0
10-14 200 50,0 4,0
15-18 140 46,7 3,0
19-22 95 38,0 2,5
® [Ipu BeCeHHEH Gymuranum: 1-4 260 473 5,5
P &y : 5-9 240 48,0 5,0
10-14 180 45,0 4,0
15-18 130 43,3 3,0
19-22 85 34,0 2,5
KaprogensHas Moib
(KYKOJIKH, TYCEHHIIbI): 10-14 130 32,5 4,0
15-18 110 314 35
19-22 100 333 3,0
23-26 90 30,0 3,0
IMepcuxoBas 1m1010%kKO0pKa: 8§-10 150 30,0 5,0
1-15 140 28,0 5,0
16 —20 100 25,0 4,0
Cpeau3eMHOMOpCKas II0A0BAst
MyXa: 8-9 220 40,0 5,5
10-12 150 37,5 4,0
13-14 120 30,0 4,0
15-16 100 333 3,0
17-18 90 30,0 3,0
19-20 70 23,3 3,0
TabauHast (XJI0IIKOBas1) O6eJo-
KpBUIKA: 10-14 150 43,0 3,5
15-20 120 40,0 3,0
21-25 100 40,0 2,5

dopmoil (PyMUTALIMOHHOTO MPOLIECCa SIBISICTCS OPraHU3alMOHHAS CH-
CTeMa, KOMIIOHEHThI KOTOPOH, KaK yKa3bIBaJOCh BBIIIE, B3aUMOJICHCTBYIOT
MEXKIy COOOM MO KOHTPOJIEM OIepaTropa, ¢ LENbI0 JOCTHKCHHS MaKCH-
ManbHOH addektrBHocTH. IS ocyluecTBiIeHus mpouecca (Gymuranuu
MPUMEHSIOT CIICAYIOIIHE CPEICTBA:

1) mMarepuajgbHO-TEXHUYECKUE: aBTOMOOWIIM, HEOOXOJIMMBbIC ISl Iepe-
BO3KH (pymMHTaHTa M OOOPYIOBaHHMS, OPITEXHHKA IS JIOKYMEHTaJIbHOTO
oopMiIeHHsT Pe3yabTaTOB (DYMHUTAIIMOHHBIX 00pabOTOK, CPEACTBA KOMMY-
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HUKAILUK, caM ()yMUTAHT, Ta30aHATM3ATOPbI U T. II.;

2) uHPOPMAIMOHHBIC: HAYYHBIC MCTOYHUKHU, UHTCPHET-PECypC, MPOU3-
BOJICTBEHHBIC CEMUHAPBI;

3) maremaTHYecKHe: pacd€Thl KOJIMYCCTBA Marepuaia, HEoOXOIUMO-
ro JUisl JOCTHIKEHHS T€PMETUYHOCTH MPHUCHOCOOICHHBIX COOPYKEHHN T10]T
(byMuramyro, yctaHoBKa HOpMbI pacxoia (yMHUraHTa, HeOOXOAUMOM JIJIs Ha-
0opa JJ0CTaTOYHOr0 KOJIMYECTBA YaCOrPaMMOB U JIp.;

4) normyeckue: pa3paboTKa (PYMUTAMOHHOTO IUIAHA, COCTABJICHUC
MapiipyTa mpoeszia K MecTy o0paboTku, obecrieueHne coomoneHns Tpedo-
BaHUI TEXHOJIOTHMYCCKOMN MUCIUIUTMHBI U TEXHUKH O€30IIaCHOCTH U T. 1.

Just noctikenus 3GGEKTUBHOCTH (yMUTALMH MOTYT IPUMEHSITHCS Clie-
JIYIOIINE METOJIBI:

1) MeTos aHanmM3a CUCTEM 3HAHMIA B 001acTH (PU3UKHU, XUMHUH, OMOJIOTHH,
HEOOXOMUMBIX [UIs 0OoJiee JETATBHOTO O3HAKOMIICHUS C (DH3HKO-XHMH-
YeCKMMH CBOMCTBaMU (yMHUIraHTa, OHOJOIMYECKHMMH OCOOCHHOCTSIMU
YCTPAHICMOTO BPEIAMUTENS, XUMHYCCKUM COCTaBOM 00pabaThIBacMOil TIpo-
JYKLUH JJ1s] TOHUMaHUsI 0)KMJaeMOr0 YPOBHS copOLuu (pyMHUraHTa u T.1.;

2) METOJ aHAJIOTUH (MOJICIIUPOBAHMS) — IPUMEHEHHE JICTATbHONH HOPMEI
4acorpaMMOB KOHKPETHOTO BPEIUTEINSI K BPEIUTEIISIM C IIOXOKHUMHU MOp(ho-
JIOTHYCCKUMU H OMOIOTHYECKIMU 0COOCHHOCTSIMH;

3) MeTox U3y4CHHUS JINTepaTyphl, JOKYyMEHTOB M PE3ylIbTaToB (hyMUT AL~
OHHOI JICSTEIHHOCTH,

4) MeToI JKCIEPTHBIX OICHOK, KOTJa CHTYaIMI0 M3y4YaroT 3KCHEepThl B
cthepe hyMuramuu u BeIJAIOT CBOU PEKOMCH ATV

5) 3KCIIEpUMEHTAIBHBII METOI — IIPOBEJCHNE (PyMHUTAIIMOHHOM 00paboT-
KH B JJA0OpaTOpHOI (PyMUTAIIMOHHOM KaMEpe U UCTIOIB30BaHIE TO3UTHBHBIX
Pe3yJbTaToOB B MPOU3BOJICTBEHHBIX 1IEIISIX.

3aBepIIaroiiell COCTABISIOMICH (YyMHUTAIIHOHHOTO IPOIEcca SBIISCTCS
pe3yabrar. OH 3aBUCHT OT BCEX, YKa3aHHBIX BbIIIE, KOMIIOHEHTOB TIpoIecca:
BpeIUTENs, IPOAYKIMK, (PyMUTaHTa, YCIOBUH U omeparopa. ITy 3aBUCH-
MOCTbH HEOOXOMMO PacCMOTPETh OoJiee AeTaIbHO.

BocnpuuMYnuBOCTE BPEIHOTO HACEKOMOTO K ra3000pa3HOMY IECTUIUTY
3aBUCHT OT IPUCYIIHX eMy OHoNoruueckux ocodentnocreii. [lockonbky Bim-
sIHAC (PyMHTaHTa HA HACEKOMOE 3aBUCHUT OT JITUTCILHOCTH OTKPBIBAHUS €TO
JIBIXAJICI] ¥ YaCTOThI JIbIXaTEIbHBIX BHKCHUIA, TO TS (DyMHUTALIMH TPEACTaB-
JISTIOT UHTEPEC AbIXaTeIbHAs K HEPBHASI CHCTEMBI BPSAUTEIIS, YIIPABIISIOIIHEC
stumMu Tipoueccamu [1,10]. @ymurant AeWcTBYeT, B OCHOBHOM, dYepe3
OpraHbI JAbIXaHWs Ha HEPBHYIO CHCTEMY M, HapyIlas OOMEH BEIICCTB B Op-
raHu3Me, IPUBOJMT €ro K CMEpTeIbHOMY UCXO/y. B 3aBHUCUMOCTH OT BUIA U
CTaJIMU KU3HCHHOTO [HKJIA PA3BUTHUS BPEIUTEIIS, IPUMEHSIOTCS TOJIBKO T
3HAYCHHMSI JIETAJILHOW HOPMBI YacorpamMMoB (Tal. 2), KOTOpPbIE MPUBOIAT K
€ro CMepTEIbHOMY HCXOAy. JKI3HCHHBIN IUKIT Pa3BUTHS HACCKOMBIX ObIBaeT

358



MOJIHBIM U HENOJIHBIM. 110JIHBIA LMK COCTOMT, B OCHOBHOM, M3 YE€TBIPEX
CTaAMii: N0, JIMYMHKA, KyKOJIKAa MU uUMaro. HemomHbll LUK OTIMYaeT-
CSl OTCYTCTBHEM CTaIUH KyKOJKH. YCIOBHO (3aBHCHT OT OHMOIOTHYECKHUX
0COOCHHOCTEH OpraHu3Ma), caMol yCTOHYMBOM K (hyMHUTraHTHBIM MHCEKTH-
LMJaM CUMTAETCS CTaaus siila, MEHEe YCTOMUMBOM — KYKOJIKH, €IIE€ MEHEe
YCTOMUYUBOHN — UMaro ¥ caMoil HeyCTOMYMBON — IMUUHKU. Y HEKOTOPBIX BH-
JIOB BpeAUTENEH YCTOMYMBOCTD CTAANM MOTYT MEHAThCsl MecTamu. MTak, u3
BCET0 NEPEYHCIICHHOTO BBIIIE MOYKHO CJIeJIaTh BBHIBOJ, YTO JUISl JIOCTHXKCHHUS
s dexkTuBHOCTH (HyMHUTALIUE HEOOXOAMMO YUUTHIBATH OHOIOTHYECKHE 0CO-
OEHHOCTH BpEIUTEINS, IIPOTHB KOTOPOTO MTPOBOIUTCS 00paboTKa.
Crenyromum (GakTtopoM, BIUSIIONMM Ha pe3ylibrar (yMUrannoHHO-
ro mporuecca, sBisercst oopabareiBaeMasi MPOLYKIMs, KOTOpasi HEraTuBHO
BIHSIET Ha JOCTID)KEHHE HEOOXOIMMOMN JIETAIBHOW HOPMBI 4acOrpamMMOB
MyTéM YaCTHYHOTO MOIVIONICHUS (yMUTAHTA, T. €. €ro COpOIMH, IIOHMKAs
TEM CaMbIM €TO0 CpeiHIoI pabouyio KoHIeHTparmoo. CopOius (0T JTaTHH-
CKOTO «S0rbeo» — IOIIOIIar0, BTSITHBAI0) — 3TO MPOLECC MOMIOIICHNUS Ta3a
WU TIApOB XMMHYECKOTO BemecTBa (copbara) oOpabarbiBaeMOW MPOMYK-
nueit (copoentom). [IprunHOl € BOSHUKHOBCHHS SIBIISTIOTCSI (PU3UUCCKUC
YU XUMHYECKHE IMPOIECCHI, IPOUCXOIAIINE HA TPAHHUIE CONPUKOCHOBEHHUS
npoxyKiuu U pymuranta. CopOIHs SBISICTCS OTPULIATCIBHBIM (PAaKTOPOM B
nporecce (GyMHUIralUH, TOCKOJIbKY BEIET, BO-IIEPBBIX, K YMEHBIICHHIO CKO-
pOCTH MIPOHUKHOBEHUS (hyMHUTaHTa B TOJIIY 00pabaTbiBAeMOM MPOXYKITUH,
BO-BTOPBIX, YBEIMYCHHIO HOPM €T0 pacxofia i JOCTHKCHHS HEOOXOIH-
MOTO YPOBHSI CpEAHEH KOHLEHTPALMH C IENbI0 ITONYUYEHUs JIeTaIbHOU
HOpPMBI 4acOTPaMMOB M, B-TPETBHX, K YCIOKHEHHUIO IpoIecca JAera3amnun
[5, 6, 12]. Copbuns HaxomuTcs: B MPSMON 3aBUCHMOCTH OT KOHIICHTpPAIMN
Y YOPYTOCTH Ta30B WM TAPOB XMMHUYECKOTO BEIIecTBAa M 0OpaTHON — OT
TEMIIEpaTypbl ¥ CONPOTUBIICHUS TIPOAYKIIMU K MX MOIVIOIIEHHIO. DTOT (aKT
MMeEeT BaXHOE MPAKTHYECKOE NMPHMEHEHHEe, TaK KakK SBISACTCS OTHOH W3
MIPUYMH, MO KOTOPOH J03bI (hyMHTraHTa JOJDKHBI MOCTEIEHHO YBEIHYH-
BaThCsl [0 MEPE CHIDKEHUS TeMIiieparypbl pymuranuu. Beaununna copOrun
TAKKE ONpeJeNsieTcsl CBOMCTBaMU (DYMHUTHPYEMOH HPOAYKIHMH, a MMEH-
HO, €€ CyMMapHOH IOBEPXHOCTbI, XUMUYECKUM COCTAaBOM, TOJIIMHON U
TIOPUCTOCTBIO KOXKYPBI €€ TUI0I0B U 3EpeH. B cBszu ¢ atnm, copOrus Tem
GompIre, yeM OONBIIYI0 TTOBEPXHOCTh UMEET 00padaTsiBaeMast MPOIYKIIHS.
OcoOeHHO OOIbIIOE 3HAYEHNWE OHA NMPUOOpETaeT Npu (yMUTAMH MYKH,
IIPOTa, JKMBIXa, )KOMa, KPYTIbl, Topda, mouBbl. Ha copOmmio Takxe MOXKET
BIIMSITH COJICP’KAHKE BJIATH B IPOAYKTE, KOTOPHIM mojBepraercs (ymura-
nuu. Hanpumep, npu Gymuramuy mpoxyKIHH ¢ BBICOKUM CONEPKaHHEM
Biary, (ymuranra copOupyercs Oojplie, 4YeM NpH 0OpabOTKe 3TOH ke
MIPOAYKIINH C HU3KUM €€ coAeprKaHueM. DTOT 3P(PEKT MOKET UMETh BaXK-
HOE 3HA4YeHHE MO OTHOIICHMIO K (yMHUTaHTaM, KOTOPbIE pPacTBOPSIOTCS
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B BOJE B KakoW-TMOO 3HauMTeNbHOW creneHu. CopOrus, paccMmarpuBae-
Masi B IICJIOM, SIBJIICTCSI YPE3BBIYAHO BAXKHBIM (PAKTOPOM, BIIHSIONINM Ha
JTIOCTHKEHHUE JICTATBHOW HOPMBI 9aCOTPaMMOB YCTPAHIEMOTO BPETHOTO Op-
TaHW3Ma U, CICIIOBATEIIFHO, HA YCHCIIHBIN pe3yabrar gymuranuu. Camoi
BBICOKOH COPOIIMOHHOM CIIOCOOHOCTBHIO 007agaeT MPOMYKIUS MAaCIUIHBIX
KYJBTYp, CPEAHEH — MPOIYKIHS KYJIBTYpP, B XUMHUYECKOM COCTaBE KOTOPBIX
mpeobmagaet OSIOK U caMOi HU3KOH — MPOAYKIHNs, B KOTOPOH mpeodnama-
10T yrieBoabl. [Iponecc, oOparHblii copoumu, Ha3zeiBaeTcs gecopoiueit. O
COTIPOBOYKAAETCS BBIIEICHHEM 00paO0TaHHOW MPOAYKINEH MOMIOMEHHOTO
ra3o- ¥ MapooOpa3HOro XMMHYECKOTO BEIIECTBA B OKPY’Karolyto cpexny. Ha
JIeCOpOLMIO TaKXKe BIUSET XUMHUYCCKUI COCTaB MPOMYKINH, & UMEHHO: Ca-
Mast BBICOKasl JIeCOpPOLMOHHAs CIOCOOHOCTh Y 00paboTaHHOW MPOAYKIMHU C
BBICOKHM COJCPKAHNEM YTIICBOAOB, CPSIHSIS — y IPOAYKIIUU C BBICOKHM CO-
JIepyKaHUEM OeJIka U caMasi HU3Kasi — y TIPOJYKIIUHU C BEBICOKUM COICPIKaHHEM
xKHupoB. OT necopOIuy HAMPSAMYIO 3aBUCHUT JieTa3alisl MPOIYKIHH MOCTe ee
00paboTKU. YUUTHIBAs IPUBEIEHHBIC BBIIIIC 0COOCHHOCTH 00padaThiBacMOi
MIPOIYKITHH, IPUXOJUM K BBIBOZY, UTO €€ CBOICTBA U CTPYKTYPA, SBISIOTCS
YpEe3BBIYAHO BAXKHBIM (DAKTOPOM, BIUSIOIIAM Ha JOCTHXKCHHUC JICTAIBHON
HOPMBI 4aCOTPaMMOB YCTPAHSIEMOT0 BPETHOTO OpPTraHU3Ma M, KaK Pe3yibTar,
Ha 3G PEKTUBHOCTD (PyMHUTALIH.

Emé omHnM BaXHBIM KOMIIOHEHTOM (YMHUTAI[HOHHOTO IIpoIecca, BIU-
SIFOIUM HA yCTAHOBJICHHE HEOOXOIUMOMH JICTAIbHOW HOPMBI YaCOrPaMMOB
U, CJIE/IOBATEIIbHO, HA €ro pe3yJbrar — 3TO ()yMUTAHT C ero (hU3UUECKUMU
1 XMMHYECKHMH CBOMCTBaMH, a MMEHHO: JIETy4ECThIO, CKOPOCTBIO HCIape-
HUSI, MOJICKYJISIPHBIM BECOM, TOUYKOM KHUIICHUS, TaBICHUEM Tapa, YACIbHBIM
BECOM, NOTEeHIMAIOM AU(PY3UH, pACTBOPUMOCTBIO B BOJIC U CKPBITOH Te-
IJI0TOM nMcnapenus [5,6,12].

Ha noctmwxeHne MO3UTHBHOTO pe3yibTrara (yMHIallMOHHOTO IIporecca
TaK)Ke BIHAIOT YCIOBHA, CO3IaHNE KOTOPHIX HEOOXOIUMO JUTSI TOCTIKCHHS
s dekTuBHOCTH 0OpaOOTKH, a MMEHHO: I'€pPMETHYHOCTH OTIPAHUYCHHOTO
BO3AYIIHOTO MPOCTPAHCTBA, B KOTOPOM HAaXOMUTCS 0OpabaTsiBaeMas Ipo-
IYKIHs, TeMmIeparypa o0padaThiBacMON MPONYKIMH H OTPAaHHYCHHOTO
BO3/YLIHOTO ()yMUTAIIMIOHHOTO MPOCTPAHCTBA, BIAYKHOCTH 00padaThiBaeMoi
MPOIYKIMH U (PYMHTAIIHOHHOTO MPOCTPAHCTBA, IPUCYTCTBHE UCKYCCTBCH-
HOTO BEHTHJIMPOBAHUS ra30-BO3IyITHON CPEIBI.

U nakoHelr, Ha pe3yinbTar (hyMUTAIIUH, MOXKET OKa3aTh BIHSHUC YPOBCHD
KBaM(DUKAIIK OoTIepaTopa.

@OyMHUTaOHHBIA MPOLECC OCYIIECTBISETCS BO BPEMEHHOM IIPOCTPaH-
cTBE. B CBS3M ¢ 3THM, OH HMEET CBOIO BPEMEHHYIO CTPYKTYPY, COCTOSIIYIO
13 YETHIPEX JTAIOB:

1) TOATOTOBKM, COCTOSAIIICH N3 BpEMEHH, TOTPAYECHHOTO Ha Pa3paboTKy IIaHa
NpOBEACHNS! (DyMHUTaliH1, COCTABICHHMS MapIIpyTa IIpoe3/ia K MecTy 00padoTKH,
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pacuéra HeoOXOIMMOTO KOJIMYeCTBa (DyMUraHTa, POXOXKICHHUSI HHCTPYKTaXKa
I10 TEXHHUKE OE30IaCHOCTH, TIPOe3/Ia K MECTy HaXOXKICHHS ITPOIYKIINY;

2) camoii 06paboTKH, COCTOAIICH U3 IBYX BPEMEHHBIX (ha3: BBoAa hyMmu-
TaHTa ¥ €T0 SKCIIO3UIINH;

3) merazaiuu — BpeMeHH, HEOOXOIUMOTO Ha MPOIECC IECOPOITUHN UCTIONb-
30BaHHOTO (PyMHUTaHTa U3 00pabOTaHHOU TPOIYKIINY;

4) peructpanuu pe3yabTaToB 00pabOTKH C MOCTIESYIONIM JOKyMEHTAIb-
HBIM 0(OPMIICHHEM.

3akmiouenue. Takum 00pa3oM, METOOIOTHS (PYMUTAITHOHHOTO TIPOLeC-
Ca OCHOBBIBACTCs Ha TPEX aCIEKTax, a UMCHHO:

1) Ha XapaKTepPUCTHUKAX €T0 OCYIIECTBICHHUS, T. €. OCOOCHHOCTSX, TIPHH-
[UIAax, YCIOBHUSIX M HOPMaX;

2) Ha JOTHYECKON CTPYKTYpEe €ro MpOBEICHHS, COCTOSIIEH U3 CyObeKTa,
00beKTa, mpeaMeTa, (POPMBI, CPEACTB, METOIIOB U JOCTUTHYTOTO PE3YIIbTaTa;

3) Ha XPOHOJIOTHUYECKOM IOPSIKE ET0 peaTn3aIium.

Wrak, Hamm HEOONBIION aHAIHU3 CHPABEIINBO TTOABOIUT YUTATEIS K BO-
npocy: «Heyxenu 6e3 MeTOHOJ0rMYecKuX 3HAHUI Tpolecca GpyMuranum
HEJB3sl Ka4eCTBEHHO 00paboTaTh PACTHTEIBHYIO MPORYKIHIO?» TouHBIN
OTBET BaM JIaAyT TOJIbKO MPO(ECCHOHANBI (YMUTAMOHHOTO Jienia. Mbl
MpejonaraeM, 4to oH OyneT orpunarenbHbiM. [louemy? Tlotomy, 4To OHU
HE pa3 CTaJKUBAJIKMCh C HEraTHBHBIMHU PE3yJIbTaTaMU MPOBEICHHBIX (hyMH-
ranuid. M xorma, packiaapiBasi IO MOJOYKAaM BECh MPOIECC, HAXOMWIH TO,
YTO BIOCJICACTBUM CTaJM Ha3bIBATh «HIOAHCAMH» (PyMHUTAIMU, BOIIPOCHI O
HEOOXOIMMOCTH 3HAHHS U MOHMMAHUS METOJOJIOTUU (PYMHTAIIMOHHOM 00-
paboTKy oTnaganu camMu co0oil. I neiicTBUTENbHO, 063 METOI0I0THIEeCKUX
3HAHUI HEBO3MOXKHO TPAMOTHO M KAY€CTBEHHO OCYIICCTBIISITH (DyMHUTALIUIO
oOpabareiBaeMoll Tpoaykuuu. be3 HUX HEBO3MOXKHA pa3padoTka pera-
MEHTOB IO HCIOJB30BAaHUIO ()YMHTAHTOB, TEXHOJOTHUCCKUX HHCTPYKITHIA,
CTaH/apTOB, & TAK)KE HOPMATHBHBIX JJOKyMEHTOB B chepe (pymuranmu. bia-
roapsi MPUMCHCHUIO METOOJIOTHYCCKUX 3HAHUH, OIEpaTop MpHOOpeTaeT
CIOCOOHOCTh K HAYYHOMY OOOCHOBAHHUIO, KPUTHYECKOMY OCMBICICHUIO U
TBOPYCCKOMY TPUMCHCHHUIO TEXHOJOTHMYCCKON MUCIUIUIAHBI (DYyMHUTAIHH,
YTO SIBJISIETCS] CUIIbHBIM apTyMEHTOM ITPOTUB PE3UCTEHTHOCTH BpEeUTENEH K
MIPUMEHSEMBIM T'a30- U ap00Opa3HbIM recTuimaam. Kpome 3toro, moHuma-
HHUE MeXaHu3Ma (HyMHUTallMOHHOTO NPOLIECCa HAMPSIMYIO 3aBUCUT OT 3HAHMS
€ro METOJOJIOTUHU. DTO — IPUYIHHA, a YK 3P (HEeKTUBHOCTH (hyMUTAIINHN HY)KHO
paccMaTpuBaTh Kak CIICACTBUE.
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MAIN METHODOLOGICAL ASPECTS OF
FUMIGATION PROCESS

Annotation. The article describes aspects of the methodology of the fumigation
process. The characteristics of features, principles and conditions of the fumigation
process is given. The logical structure of its conduct, consisting of a subject, ob-
ject, subject-matter, form, means, methods and the result achieved is considered.
The dependence of the positive result of fumigation on the properties, features and
preparation of the components participating in it is explained. Chronological order of
realization of fumigation process is shown. The need for a methodology for fumiga-
tion in the field of plant protection is proved.

Key words: fumigation, methodology, subject, object, subject-matter, result.
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A.M. Xooenxosa, E.C. Benosa
PVII « Mucmumym 3auumst pacmenuii

OPUTOCAHUTAPHOE COCTOSHHUE ITOCEBOB
HOJACOJIHEYHUKA MACJIMYHOI'O B
PECITYBJIUKE BEJIAPYCb

Peyenzenm: bpeuxo E.B.

AunHotaums. TTpoBeneHBI MCCIIENIOBAHKS 110 M3YYCHHIO (UTOCAHUTAPHOIO CO-
CTOSIHHSL [IOCEBOB MOJICOTHEYHHKA MACIMYHOTO B yCiIoBUsIX PecryOnuku Benapych.
BbIsiBIICHBI JOMUHHpYIOIHE GOJIe3HH (aJbTepHapHo3, Oesasi THWIIb, cepasi THHIIb),
BpenuTenu (IPOBOJIOYHUK, TIISI) M COPHBIC pacTeHHs (Maphb Oelas, Mpoco KypuHOE)
10 TPEM arpoKIMMaTHYECKUM 30HaM PEeCITyOIIHKH.

KiitoueBbie ¢J10Ba: MOJICOJHCYHUK MACIUYHBIN, OOJIC3HH, BPEIUTEIN, COPHBIC
pacTeHust, BpEAOHOCHOCTb, PA3BUTHE, PACIIPOCTPAHCHHOCTb.

BBeaenne. MOHUTOPHHT BPEIHBIX OOBEKTOB B ITOCEBAX MOJCOTHEYHUKA
MaCIIMYHOTO B TICPHOJ BETETAINH SBISIETCS HEOOXOIMMBIM MTPOIIECCOM ITa-
HUPOBAHHS 3AIIUTHBIX MEPOINPHUATHI W 0OOCHOBaHHSA IEIECO00pPa3HOCTH
UX IPUMEHEHUSL.

B Pecnybnuke benapych moceBHBIC MIIOMIAAH MOACOTHEYHUKA MAaCTHY-
HOTO CKOHIICHTPHPOBAHBHI B X03s1iicTBax [ oMenbckoit u bpectckoii odnacTei.
Hecmotpst Ha HeOoJblIMe 00bEMbI IIPOU3BOACTBA KYJIBTYPbI, UMEETCS pe-
anbHas BO3MOXHOCTh 3HAUUTEIILHOTO paclIupeHust €€ MOCEeBHbIX IIIoma et
B JIPYTUX 00JIacTAX PecHyOInKy, 4YeMy ClocOOCTBYET M3MEHEHHE KIIMMara
B CTOPOHY MOTEIUIEHUS], IIUPOKOE BHEAPEHUE BBICOKONPOAYKTUBHBIX T'H-
OpunoB ¢ nepuonom Bereranuu 90-120 nHel, MprUMeHEHHE WHTCHCUBHBIX
TEXHOJIOTMH BO3/EJbIBAHMS. Y UNUTHIBAasi OTPOMHBIM MOTEHLMAN KYJIbTYpPbl U
pactymue moTpeOHOCTH MacionepepadaThIBarOIICH MPOMBIIIICHHOCTH pe-
CIyONHKY, B OMIDKaifiiee BpeMs CIeAyeT OKHAATh YBEIWICHUS TTOCEBHBIX
IDIOMIAJIeH, 9TO TIO3BOJIUT CHU3UTH UMIIOPT HOACOTHEYHOT0 Macia. OmHako,
MOTEHLMAJIbHBIE BO3MOKHOCTH KYJIBTYPbI HE BCEIA YAAETCS pEaIn30BaTh —
YPOXKaHHOCTh €€ 3HAYUTENbHO HUXe, ueM Bo Ppanuuu, ['epmanuu, Yexuu,
Benrpuu [2, 5]. B Hame#t ctpaHe noixy4eHHE BBICOKHX YPOXKAeB KyJIbTYPHI
3aTPYIHEHO MO TPUYMHE IMOpPaKeHUs! OOJE3HSMH, TOBPEXKICHUS BpEIH-
TeJNSMH, a TAK)Ke U3-3a 3aCOPEHHOCTH NOCEBOB KaK OJHOJETHUMH, TaK U
MHOTOJIETHUMH COPHBIMHU PACTEHUSIMHU.

[IpoBenenne MapumIpyTHBIX OOCIEIOBaHMH IIOCEBOB IOACOIHEYHH-
Ka MacJIMYHOTO TO3BOJMT HaM BBISBUTH OMOJOTHYECKOE pasHOOOpasue n
CTPYKTYpY AOMHHUPOBAHHS (PUTOIATOTCHOB, (PUTO(GArOB U COPHBIX pacTe-
HUH, a TaKKe pa3paboTaTh CUCTEMY 3alUTHBIX MEPOIPUSTHIA.
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MecTo U MeTOOMKA NpoOBeleHUsl HcciaenoBaHuil. B moceBax mnon-
COJIHEYHHMKa MAacIMYHOTO pPacHpOCTPaHEHHOCTh W pa3BUTHE OoJie3HEl,
MOBPEXKICHHOCTh PACTCHUH BPEAUTENSIMHU U 3aCOPEHHOCTh TOCEBOB COPHBI-
MH PaCTEHUSIMHU OIICHUBAJIN B TPEX arpOKINMAaTHYECKHX 30HaX PECITyOINKH,
OTIIMYAIOIIUXCS TT0 CyMMe Temreparyp Bo3ayxa Beimie 10,0 °C: ieHTpansHOi
(2200-2400 °C) — PVII «MHCTUTYT 3amMTHI pacTeHuin» MUHCKOTO paifo-
Ha MuHCcKo#t obmactu; 1oxHOM (2400-2600 °C) — dmman «'oMcenpMary
CK «tO6uneiinslit» byna-Komenesckoro paiiona, UCVYII «Mckpa-Berka»
BetkoBckoro paiiona, ¢uiman «/lyopaBa Arpo» PVYII «lomensanepro»
Caetnoropckoro paitona, KCYII «Cosxo3 «bormanoBuum» KopmsHcko-
ro paitona, OAO «Otop» Yeuepckoro paitona, CYII «3abomotee — 2010»
PoraueBckoro paitona ['omenmbsckoit obmactu; HOBOH (>2600 °C) — PH-
AVYII «Jlonecckuii MHCTUTYT pacTEHUEBOACTBa» MO3BIpCKOro paiioHa
T'omensckoit obmactu, CIIK «Bammme» ITunckoro paiiona 1 OAO «Koma-
poBka» bpectckoro paiiona bpectckoii obnacTu.

B rozs! uccnenoBanuii, MOICOTHEUHUK MACTHYHBIN BBIPALITUBAIICS C COOITIO-
JICHHEM TEXHOJIOTHH BO3/EIIbIBAHUS Ha JIEPHOBO-TIOA30INUCTBIX CYIIECUaHBIX U
CPEIHECYIIIMHACTBIX 1ouBax. [IpeamecTBeHHUKaMK ObUTH O3MMBIE U SPOBBIC
3epHOBBIE KYJBTYPBI, KyKypy3a Ha cuiioc. B mepron nccienoBanuii oTMedanu
JIaTy TIOSIBIICHUSI TIEPBBIX PH3HAKOB OOJIE3HEH B OHTOTEHE3E IMOJICOIHEUHNKA
MAaCJIUYHOTO0, 3aCEJICHHOCTh TOCEBOB BPEAUTESIMU U 3aCOPEHHOCTH MHOTOJICT-
HUMH U OIHOJICTHUMHU COPHBIMH PAaCTEHUSIMH. Y4eTbl PAacIpOCTPAaHEHHOCTH
0ose3Hel MPOBOAWIN B HEPUO BCXOIbI — (PU3HOIOTMYECKas CIENOCTh I10
OOmIEePHHATEIM MeToauKaM [3, 4, 6]. DeHomornIecKue CTauy pocTa U pas-
BUTHSI ITOACOTHEYHHUKA YKA3bIBAJIUCh B COOTBETCTBUU cO 1kaioit BBCH.

CraTtucTHUECKMI aHaM3 IOJYYEHHBIX pPE3yJbTaToB IPOBEJICH B
COOTBEeTCTBUM ¢ pekomeHaanusMu b.A. Jlocriexosa [1]. O6paboTka sKcIe-
PUMEHTAJBHBIX JaHHBIX BhIOHeHA B MS Excel.

Pesyabrarel  ucciaenoBanuii.  DHUTONMATONOrMYECKOE  COCTOSHHUE
MIOCEBOB TOJICOTHEYHNKA MACIMYHOTO OIIEHMBAJIOCH B XO3AHCTBAX pECITy-
OMKM M Ha ONBITHBIX MOJAX HAYYHO-HCCIIETI0BATEIbCKUX WHCTUTYTOB B
TpPeX arpoKJIMMaTHYECKUX 30HAX BO3JCIBIBAHUS KyJIbTYpbl. OmpeneneHo,
YTO MOCEBHI IMOJCOJIHEUHUKA MACIUYHOTO TOPAXKAIOTCSA aJbTEPHAPUO30M
(Alternaria Nees), oenoit raunbio (Sclerotinia sclerotiorum (Lib.) de Bary),
cepoii rHnIbIO (Botrytis cinerea Pers. ex Fr.), py3apuosom (Fusarium Link.),
JIOKHON MyYHHUCTOH pocoit (Plasmopara halstedii (Farl.) Berl. & de Toni in
Sacc.) u pxaunHOit (Puccinia helianthi Schw.).

B Bereranuonnom nepuoge 2013 r., KOTOpBIM XapakTepu3oBaucs H3-
OBITOYHBIM yBI&KHEHHEM B IIEHTPAJIbHON arpoKIMMaTH4YecKod 30HE,
HEIOCTaTOYHBIM — B I0)KHOI1, U 3aCyIIJIMBBIMHI — B HOBOH, B ITOCEBAX IOJICO-
JTHEYHHUKA OBUIM OTMEYEHBI albTepHapno3 ¢ pazsutueM 17,8-61,3 %, benas
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rHWIB — 3,8-22,2 %, noxxknas my4uaucras poca — 1,2-3,0 % u pxaBunHa Ha
mucTeax — 7,3-46,0 %. B mepuoxn mBeTeHns KOP3WHOK (CT. 67) B I0XKHOH 1
HOBOM arpOKJIMMAaTHYECKUX 30HAX OBLIO TaKke 3a(pUKCHPOBAHO TPOSBICHIC
¢by3apuosa (6,0 %). B neHTpanbpHOM arpoKIMMaTHIeCKOW 30HE OTMEYAIOCh
MOpa’keHUE KOP3UHOK cepoii rHIbIo (15,1 %) (Tadmuma 1).

B 2014 1. B ycnoBusix M30BITOYHOTO YBIXXHEHHS B LICHTPAJIBHOW arpo-
KIIMMAaTH4eCKOl 30HE M HOPMajbHOTO — B IOKHOM M HOBOW B IOCeBax
MOJICOJTHEYHHKA OBLTIO OTMEUYCHO pa3BuTHE anmbrepHapuosa (15,3-21,0 %),
6emnoii ramu (5,5-6,0 %), cepoit rawu (0,8-3,5 %) u pxapunnsl (0-14,5 %).
BeisiBiieHO, uTO Oemasi THHIIbL KOP3UHOK Pa3BHBAIACh TOJIBKO B IEHTPAJIbHON
arpoKJIMMaTHYeCKOW 30He, B TO BPeMsi KaK I'HUJIb CTeOIel — B IOKHOW M HO-
BOIi 30HE BO3/ICNBIBAHUS KYJIBTYpPHI.

Bereranmonnsiii nepuoa 2015 . xapakTepr3oBajics 3aCylIJIUBBIMU YC-
JoBHUSIMU. B pesysbrare yero pa3Butue 0€0d U cepoil THHUJICH, pKaBUMHBI
0bUT0 Ha AenpeccuBHOM ypoBHe (0-11,4 %), B TO BpeMs Kak, aJbTepHAPHO3a
Ha ymepeHHoM ypoBHe (31,7 %).

B ycnoBusax HopmanmpHOro yBnaxsHeHus 2016 . Bo Bcex 30HAX
BO3JIEIJIBIBAHHSI TIOJICOJIHEYHUKA MACIIMYHOTO ObUIa BBISBICHA ITUPOKas pac-
MPOCTPaHECHHOCTH Oeoil ramm (36,6-58,4 %). PasButue ansrepHaprosa B
I0)KHOW ¥ HOBOW arpoKJIMMaTHYECKUX 30HaX ObUIO HA YMEPEHHOM YPOBHE —
25,2-31,7 %, B TO BpeMs Kak, B LIEHTPAJIbHON — Ha JIEPECCUBHOM YPOBHE
(12,5 %). B xoHIe Beretanuu BO BCEX 30HAX BO3/ENIBIBAHUS OTMEUYAIOCh
MOpa)KeHUE TTOCEBOB TOJICOIHEYHNKA (Dy3apHO30M, CEpON THUIIBIO U PIKaB-
yuHoii (0,8-9,0 %).

Bereranuonnsiii ce3on 2017 . Takke XapaKTepHU30BaJICS HOPMAJIbHBIM
YBIQKHEHUEM, YTO CITIOCOOCTBOBAJIO YMEPEHHOMY Pa3BUTHIO aJIbTEpPHAPUO3a
(27,2-40,6 %) BO Bcex 30HAX BO3/ENIBIBAHUS MOJCOJHEUHUKA MACIUYHOTO.
B nenTpasibHOI 30HE 0TMEYaNoCh AMUMUTOTUITHOE pa3BUTHE CEPON THUIN
(67,5 %) u ymepennoe 6eoit (38,2 %), Torna kKak B IPyrux 30HaX — Ha Jie-
npeccuBHOM ypoBHE (8,8-17,6 %).

3a 2013-2017 roxs! ucciaenoBaHuil B moceBax MoJCOTHEUHUKA MAaCIUYHO-
ro u3 puTodaroB Bcrpeyaarch npoBosioyHUkH (ceMm. Elateridae), Bumbl e
(cem. Aphididae) (cBexnoBuuHast (0000Basi) (Aphis sp.), OosbInasi 37akoBast
s (Sitobion sp.), rexmxpuzosast st (Brachycaudus sp.), mosneBoit kiomn
(Lygys pratensis L.), coBka-ramma (Autograha gamma L.), 1yroBoii MOTbUIEK
(Pyaraustra sticticalis L.); n3 snTromodaros — msirkorenku (cem. Cantharidae),
xokiHesu b (cem. Coccinellidae). UrcneHHOCTh IPOBOJIOYHUKOB Ha YPOB-
HE SKOHOMHYECKOTO MOpora BpeIoHOCHOCTH (3-4 9K3./M?) Oblia OTMEUYCHA B
2016 r. B OTHOM U3 XO34HCTB I0KHOW arpOKIMMaTHUECKON 30HBI BO3/IETbIBA-
HusL. [lpyrue BpeauTeny Xo3siCTBEHHOTO 3HAYEH s HE UMEITH.
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Taoauna 1 — PazsutHe 00s1€3Hel MOACOJTHEYHHKA B OCHOBHBIX 30HAX
BO3/1e/ILIBAHMSI KYJIbTYPbI (MAPLIPYTHBIE 00c/Ie10BaHMusl, CT. 85)

3ona Pa3Butue 6os1e3Heii no ronam, %
- Tlopaxae- :
BosACAbI- | BONEIHE |\ icopranet| 2013 | 2014 | 2015 | 2016 | 2017
Ansreprapuos | HCTRL 17,8 16,0 31,7 12,5 27,2
KOP3UHKU
Horas ooy | e 3.0 0 0 0 0
Uen- | Bemasrmums | 70" | 237 | 56 71 | 584 | 382
TpaiibHas KOP3UHKHU
dyzapuos JTHCThS 0 0 0 0,8 0
Cepast rawy | 2HCTEA, 15,1 3,5 45 47 67,5
KOP3MHKU
PxaBurHa JIACThS 12,5 14,5 7,5 9,0 21,6
I'TK 1,7 1,9 0,7 1,3 1,6
Anbrepnapuos | HMCTRL 37.4 153 | 453 252 | 397
KOP3UHKU
Horas oo | e 12 0 0 0 0
crebiu,
IOxuas | Denas ranib ROP3HHKH 10,0 6,0 11,4 36,6 15,0
Dysapnos JIMCThSI 15,3 0 0 0,9 0
Cepast rHHIIb Kggg;;’:(’n 0 2,6 0 1,9 8,8
PxaBurna JIACThS 7,3 0 0 6,4 9,5
I'TK 1,1 1,6 0,9 1,1 1,6
Ansreprapuos | HCTRL 61,3 21,0 17,5 31,7 40,6
KOP3MHKH
Horias oo | mersa 3.0 0 0 0 0
O,
Hogas Benas ramib Kg;iﬂjgfm 3,8 5,5 0 33,8 17,6
Dysapnos JIMCTBSI 6,0 0 0 1,2 0
Cepast ruwnp | HCTRA, 0 0,8 0 7,5 10,0
KOP3UHKH
PxaBunnaa JIACTBS 46,0 9,5 0 6,7 11,5
T'TK 0,8 1,3 0,6 1,0 1,3

Mpumeuanne. IlpuBeneHbl cpeiHue JaHHbIe pPa3BUTHS 0oJie3Heil B IOCeBAX MOJCOJHEYHHKA
MACJIHYHOI0 HA MOJSIX HAYYHO-HCCIe10BATeILCKUX HHCTUTYTOB M X03sificTB pecnybanku; I'TK — ru-
JporepMudecKuii KodpPuuueHT

BaCOPCHHOCTB IIOCEBOB OTPULATCIIBHO CKa3bIBACTCA Ha ypO)KaﬁHOCTH
IIOACOJIHCYHHKA, Oosblas Macca COpHOﬁ PAaCTUTEIIBHOCTHU CO31ACT IMapHU-
KOBBIN 3 eKT, 0OecreunBaroIInil OJIaronpusTHbIC YCIOBUS VISl BBICOKOTO
pacnpocTpaHeHus Oolie3Hel, Harpumep, Oeslol u cepoil rameil. B crpyk-
Type COPHOTO II€H03a TOICOTHEUHNKA MACITMYHOTO BBIsIBJICHO 20 BUIOB, U3
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KOTOPBIX 16 OTHOCHUTCS K KJIacCy OBYAOJIBHBIX, 3 — K KIACCy OXHOMONBHBIX U
1 — xBoIIEBHIX. B IeHTpabHON arpOKIMMaTHYIECKOM 30HE B TOCEBAX KYIBTY-
pbI ToMuHUpOBaNd: Maps oenast (Chenopodium album L.) — 14,7 nrr/m? win
45,3 %; B 10%KHON — Mapb Oemas — 14,3 mrr/m? wim 32,2 % u meIpeit mon3yanit
(Elymus repens L. Gould) — 14,0 mr/m? wu 31,5%; B HOBO# — rajuHco-
ra menkonsetkoBas (Galinsoga parviflora Cav.) — 82,3 mrr/m? wim 28,9 %,
meIpeit momsyunit — 63,3 mrr/m? wim 22,3 %, mMapb Gemas — 45,4 /M win
16,0 % u mpoco kypuroe (Echinéchloacrus-galli (L.) P.B.) — 36,5 mrt/m? wimn
12,8 %, ropen mepoxoBarsiii (Polygonum scabrum Moench) — 31,7 mrr/m?
i 11,2 % (rabauua 2).

Ta6auna 2 — 3acopeHHOCTH M0CEBOB MOJCOTHEYHUKA MACIUYHOT0 (MapUIPyTHbIE
obcaenoBanus, cT. 12-14, 2013-2017 rr.)

% ot
Bup copnoro pacrenus ‘lucaen- » | obiero Ko-
HOCTb, IIT/M THuecTBa
Lenmpanvnas 30na 6030envi6anus
Maps 6enas (Chenopodium album L.) 14,7 453
Ieipeit nomsyuwnii (Elymus repens L. Gould) 4,8 14,6
IIpoco kypunoe (Echindchloacrus-galli (L.) P.B.) 4,7 14,5
Ocot noneBoit (;kenteiit) (Sonchus arvensis L.) 34 10,5
®uanka nonesas (Viola arvensis Murr.) 1,1 3,4
IMactymbs cymka (Capsella bursa pastoris L. Medic.) 1,0 33
3Be3quarka cpennsist (Stellaria media (L.)Vill.) 0,8 2,4
XBouy nonesoit (Equisetum arvense L.) 0,8 2,4
Bonsix moneoii (Cirsium arvense L. Scop.) 0,6 1.8
Toperr mepoxoBatsiit (Polygonum scabrum Moench) 0,3 0,9
Tpexpebepuuk Henaxyuuii (Tripleurospermum inodorum (L.) 0,2 0,6
Tonmapennuk nenkuii (Calium aparine L.) 0,1 0,3
Bcero 32,5 100
FOoicHas 30Ha 8030enbi8aH A

Maps 6enast (Chenopodium album L.) 14,3 32,2
IIsipeit monsyunii (Elymus repens L. Gould) 14,0 315
TIpoco kypunoe (Echinochloacrus-galli (L.) P.B.) 9,7 21,8
Toperr wepoxosartstii (Polygonum scabrum Moench) 3,6 8,1
Ouanka nonesas (Viola arvensis Murr,) 0,8 1,8
Bonsix nonesoit (Cirsium arvense L. Scop.) 0,6 1,4
Msruk ogHonetHuit (Poa annua L.) 0,6 1,4
XBou nonesoit (Equisetum arvense L.) 0,5 1,1
3Besuarka cpennsis (Stellaria media (L.)Vill.) 0,2 0,5
OpnyBaHuuK JekapcTBeHHbIN (Taraxacum officinale Wigg.) 0,1 0,2

Bcero 44 .4 100
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Oxonuanue maobauyol 2

Yucien- % ot
Buj copHoro pacrenus HOCTD, mT/M? obuiero Ko-
JINYeCcTBa
Hosas 30na éo30envisaniis

lanuucora menkouserkoBast (Galinsoga parviflora Cav.) 82,3 28,9
[eipeit nomsyunii (Elymus repens L. Gould) 63,3 22,3
Maps 6enast (Chenopodium album L.) 454 16,0
IIpoco kypunoe (Echinochloacrus-galli (L.) P.B.) 36,5 12,8
T'oper mepoxoBartslit (Polygonum scabrum Moench) 31,7 11,2
XBou nonesoit (Equisetum arvense L.) 8,5 3,0
Tpexpebepuuk nenaxyuuit (Tripleurospermum inodorum (L.) 4,0 1,4
bonsik monesoii (Cirsium arvense L. Scop.) 2,7 0,9
Bacwuiek cunwmii (Centaurea cyanus L.) 2,0 0,7
OnyBaHuMK JiekapCTBeHHbIH (Taraxacum officinale Wigg.) 1,8 0,6
Mtk onHosnetHuit (Poa annua L.) 1,7 0,6
Ouanka nonesas (Viola arvensis Murr.) 1,5 0,5
3Besuarka cpenmsis (Stellaria media (L.)Vill.) 0,7 0,2
Hpema oenast (Melandrium album (Mill.) arcke) 0,6 0,2
lupuna 3anpoxunytas (Amaranthus retroflexus L.) 0,5 0,2
Topuuua nonesas (Sinapis arvensis L.) 0,3 0,1
Macrymbs cymxa (Capsella bursa pastoris L. Medic.) 0,2 0,1
AWCTHUK IMKYIBTOBEIH (Erodium cicutarium L.) 0,2 0,1
BrroHok noneoii (Convolvulus arvensis L.) 0,2 0,1
Ocort nonieBoit (kenteiit) (Sonchus arvensis L.) 0,2 0,1
Bcero 284,3 100

Takum o6pa3om, HanboIee PACIPOCTPAHEHHBIMHA COPHBIMU PACTCHUSIMA
B [I0CEBAX MOICOIMHEYHNKA MACINIHOTO SIBJISUTHCH: JIBYAOJIbHbBIC MAJIOJIETHHE
COPHSIKM — Mapb OeJtast, TAJIMHCOTa MEJIKOI[BETKOBAsI, OTHOIOIbHBIE MHOTO-
JIETHHUE — TBIPEH MON3YyYUi U OTHOIOIBHBIE OTHOJIETHHE — ITPOCO KYPUHOE.

BreiBoawl. B nmoceBax moncomaeynnka Macanaaoro B 2013-2017 rr. BeI-
COKasi 9acTOTa BCTPEUAEMOCTH OTMEUEHA y albTepHapro3a, Oesoi u cepoit
rHuIeil. BBumy Toro, 9To ampTepHapHo3, Oenas W cepast THWIN MTOPayKaroT
HE TOJBKO BETCTATHBHBIC, HO W TCHEPATABHBIC OPraHbl MOJCOITHEYHHKA
MAacIMYHOTO, II€1eCO00Pa3HOCTh MMPOBEICHNS 3AIIUTHBIX MEPOTIPUATHH He-
00XOIMIMO OTIPEZIETISITH B 3aBUCHMOCTH OT PAa3BUTHS TAHHBIX OONE3HEH.

Cpemu BpeanuTeneil B HEKOTOPHIX pailOHAX PECIyONUKH XO3SHCTBEHHOE
3HAYCHUE UMEITH TIPOBOIOUHUKH (3-4 mrr/m?). Hanboree pactpocTpaHeHHBI-
MU COPHBIMHU PACTEHUSIMHU B TIOCEBAX MOICOTHEYHNKA MACIIMIHOTO SBIISIINCH!
JIBYZIOJIbHBIE MAJIOJIETHHE COPHSAKN — Maph OeJast ¥ OJHOJONBHBIE OTHOJIET-
HHUE — IPOCO KypHHOE.
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A.M. Hodenkova, E.S. Belova
RUE «Institute of Plant Protectiony, a/c Priluki, Minsk district

PHYTOSANITARY STATE OF SOWINGS OF
SUNFLOWER OIL IN THE REPUBLIC OF BELARUS

Summary. Studies on the phytosanitary state of sunflower oilseed crops under the
conditions of the Republic of Belarus have been carried out. The dominant diseases
(Alternaria spp., Sclerotinia sclerotiorum, Botrytis cinerea), pests (Elateridae spp.,
Aphididae spp.) and weeds (Chenopodium album, Echinochloacrus-galli) were de-
tected in the three agroclimatic zones of the republic.

Key words: sunflower, diseases, pests, weeds, weediness, development, preva-
lence.
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