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AHHoTauus. B Benapycu paspaboTtaHa cuctema 3awmThbl YeCHOKa 03MMOro OT Bpe-
pvtenen, 6onesHen N COPHAKOB C MCNOMb30BaHNEM NEPCMNEKTUBHBLIX MPOTPaBUTENEN,
yHMMUMOOB, MHCEKTULMOO0B U repbuumnaos. [JaHa Guonoruyeckas U Xo3ancTBeHHas
oueHka aheKkTMBHOCTM pa3paboTaHHOM CUCTEMBI 3aLLUTEI YECHOKA 03UMOT0 OT Bpea-
HbIX OPraHM3MOB B NMPOV3BOACTBEHHbIX YCIOBUSX.

KntoyeBble cnoBa. YeCHOK 03MMbIN, BpeauTenu, 60ne3Hu, COpHbIe pacTeHUs, Npo-
TpaBuTenu, pyHrMumabl, MHCEKTULMABI, repouunabl, Gronornyeckas n Xo3ancTBeHHas
3O PEKTUBHOCTD.

BBepgeHue. B benapycu 4eCHOK 031MbI BbipalLMBaETCs Ha MoLaam OKoso
900 ra. OcHOBHbIE MIIoLLAaAN NOCaaoK KynbTypbl COCPegOTOYEHbI, IMaBHbIM 00-
pa3om, B Fomenbckoi obnactu (75 %), octanbHas Yyactb NoceBoB (25 %) Bo3-
OenbiBaeTca B HECKONbKUX X03ancTBax MuHckon n Morunesckon obnacrten.
YecHok nonb3yeTcs 60MbLINMM CIPOCOM Yy HAacefeHUs Ha BHYTPEHHEM PbIHKE
pecnyGnuKn 1 LUMPOKO UCMONb3yeTcs B hapMaLeBTUHECKON U NULLEBOW NPO-
MbILNeHHOCTU. Mexay Tem, NoTPeBbHOCTb HaceneHns B YecHoke B BonbLuewn
4YacTn BOCMOJHAETCS MMMOPTHOWM NpoAyKUMEen, B OCHOBHOM, U3 Kutas, rae oH
BblpalLMBaeTCsA Ha OrPOMHbIX nnowaasx [3, 16]. deduumnT yecHoka B pecrny6-
NMKe BO3HMKAET M3-3a OrpaHNYEeHHbIX MOCEBHbIX MOLAAEN N HU3KUX YPOXKaEB.
B nocneaHee Bpems HaMeTUNacb TEHAEHUMS YBENMYEHNS MITOLLaaen YecHoKa
B OBOLLEBOAYECKMX XO3ANCTBAX PECMyOnmKM, rnaBHbIM 06pa3oMm, B HOXKHLIX e€
pernoHax. OgHako NofnyvYeHne BbICOKMX YPOXKAEB 3TOM KyNbTYpPbl IMMUTUPYIOT
duTONaTOreHHble MUKPOOPraHN3Mbl, BPEOUTENWN Y COPHbIE PAaCTEHNS.

[MpoBeaeHHas B TeveHWe nocrieHMxX neT oueHka UTocaHuTapHoOn cutya-
LK MOCEBOB YECHOKA NO3BOSUIIA YCTAHOBUTb, YTO NPUYMHON rMGENn pacTeHun
SABMANCA HEKAYECTBEHHbIN NOCaA0YHbIA MaTepuran ¢ BbICOKOW CTENeHbIO Nopa-
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XeHus 3ybkoB GakTepuammn us poga Bacillus, rpudbamu n3 pogoB Fusarium v
Penicillium. Ha nuctoBom annapaTte pacTeHuii B BECEHHE—TIETHUIN Nepuoa na-
pasutupyeTt Bo30byauTens nepoHocnoposa — rpub Peronospora destructor
(Berk) Fr. n pegko Bctpevaembivi rpud Alternaria porri (Ell.) Saw — Bo3bygutenb
anbTepHapuro3a (MypnypHow rHnnu). U3 BpeauTtenen cepbesHbii yuwepb nocaa-
KaM yecHoka HaHocsT nykoBas myxa (Delia (Hylemyia) antique Meiq.), Tpynchl
(Thrips tabaci Lind.), nogrpbi3atowime COBKM M JNTYKOBbIN KOPHEBOW KneLy,
(Rhizoglyphus echinopus R. et F). JoMUHMpYOLLMMI BUOAMW COPHSAKOB B arpo-
LleHEHO3€e YeCHOKa ABNATCS: WMpuua 3anpokuHyTas (Amaranthus retroflexus
L.), mapb 6enas (Chenopodium album L.), npoco kypuHoe (Echinochloa
crus-galli L.), ranvHcora menkouseTkoBasi (Galinsoga parviflora Cav.).

B HacTosilee Bpems B pecnybnuke, npakTU4ecku, OTCyTCTBYyeT cucTema
Mep Mo 3aluTe YeCcHoKa OT BpeaHbIX opraHM3MoB. ExxerogHoe npucytcTeune
duTonaToreHoB, PUTodaroB 1 COPHAKOB 1 UX BbICOKAs BPEAOHOCHOCTb B MO-
cajKax YecHoka 03MMOro, ABUNCb NPEANOCHINIKON AN N3y4YeHUs COBPEMEH-
HOro accopTMMeHTa NecTULMOoB U pa3paboTky CUCTEMbI 3alLMTbl KyNbTypbl
Ha BCeX aTanax BblpaluBaHUs C LIENbIo MOBbILLIEHUS YPOXXaNHOCTU U yry4Lle-
HWUSI KaYecTBa NPoaYKLUMN.

Martepuan u metoabl uccnegoBanHmm. OueHka GMONOrMYECcKon 1 X03s-
NcTBEHHOM 3chdheKTUBHOCTM pa3paboTaHHOW CUCTEMbI 3aLLUUTLI YECHOKA 03M-
MOro NPOTUB BpeauTenen, 6onesHemn n COpHbIX paCTEHUn B CPaBHEHWUY C Tpa-
OVLUMOHHOM MpoBeAeHa B MPON3BOACTBEHHbIX YCMOBUSIX (DepMepCcKoro xo3s-
ncrtea «BonbrotHoe» MuHckoro panoHa Ha nnowaau 4 ra. ArpoTexHvka Bo3s-
JenbiBaHus — obLwenpuHaTas ons LeHTpanbHOW 30Hbl pecnybnuvku. MNMepen
nocagkon GbisT BHECEH KOMMIIEKC MUHEpanbHbIX yaobpeHui (kr/ra no A.B.):
NgoPgoKi20. NepBasi nogkopmka azoToM NpoBegeHa BECHOW Nocrie cxona cHe-
ra (no «4epenky»), BTopasa — yepes 10-15 gHewn (pasa oTpacTtaHus KOpHen),
TpeTbs — B pady Havarno nosiBneHns BCXoA4oB. [Npnembl cMcTeMbI 3aLLmThbl HYec-
HOKa NpeacTaBneHbl B Tabnuvue 1.

OhdheKkTMBHOCTE NpeanocagoyHon 0bpaboTkM 3yOKoB YeCcHOKa 031MOro nNpo-
TpaBUTENAMM ONPEAENsnM Mo pesynbTataMm y4eToB NAOTHOCTU CTOSHWUS pacTe-
HWI NO BapuaHTaMm OnbiTa Nocne NosiBNIeHNst BCXOOOB, @ TakkKe Mo NOBPEXOeH-
HOCTM BpeauTENsAMN U CTEMEHN MOPAXEHUsI pacTeHU i BonNes3HAMN Ha NepBbIX
aTanax OHTOreHesa ¢ UCNosib30BaHWEM PeEKOMEHO0BaHHbIX MeToauk [13-15].

OueHKy chUTocaHUTapHOW CUTyaLumn, CKNaabiBatoLLyCs B MOCEBAX YECHO-
Ka B pasHble (hasbl pa3BuTUSA KynbTypbl, NPOBOAMMW, HAYMHAA C anpens (dhasa
OTpacTaHUsA KOPHEW — NosIBIIEHME BCXOAOB) M 40 YOOPKMU ypoxKas.

260



Ta6nuua 1 - CxeMa TeXHONOrM4YeCKUX NPMEMOB 3alMTbl YeCHOKa 03MMOrO OT
BpeauTenemn, 6one3Hen U COPHAKOB (MPOU3BOACTBEHHbIN onbIT, ®/X «BonbrotHoe»
MuHckoro panoHa, copt lMonecckumn cyBeHup, 2013 r.)

npOBOAMMbIe MeponpuaTusa

BpeaHbin opraHusm,
Ha3HayeHue

npeanaraemMbii BapuaHt

6a30BbIl BapuaHT
(xo3KkOoHTpONB)

Komnnekc BpeauTenen
1 6oresHel nocagou-
Horo mMatepuana

O6paboTka 3y6koB NyTEM OfIHO-
KpaTHoro norpyxexus B 3 % pa-
6ounii pactBop cenect Tona, KC
C NocneayoLLym NpoCcyLLUNBaHM-
eM. Pacxopa paboyen xunakoctm
30-35 n/t

O6paboTka 3ybKkoB KOMMNO3ULK-
OHHoW cmeckto: Taby, BCK (0,2
n/t) + cymmunexkc, 50% c.n. (3
Kr/T)+ pawikart, X, ctapt (0,3
Kr/T)

MOHUTOPUHI YNCIIEHHOCTU OCHOBHBIX huTOodaroB, hUTONaTOreHOB
1 COPHbIX pacTeHWU B Te4eHWe BeretTaumm KynbTypbl

OpHoneTHve ABYAONb-
Hbl€ U 3r1aKoBblE CO-
PHSIKM

OnpbIcknBaHMe NoYBbI Nocne
TasiHWSi CHera 40 BCXOA0B Kyrb-
Typbl 6akoBOV CMecbto repbuun-
poB actam, K3 (2,5 n/ra) n akau-
dop, K3 (0,03 n/ra)

OnpbICKMBaHWE NOYBbI NoCe

TasiHWS cHera [0 BCXOMO0B Kyrb-

Typbl repbuuuaom ctomn, 33%
3. (3,5 n/ra)

PbixneHne mexaypsaaui B dasy 3-4 HaCToSLMX MUCTbEB KyNbTypbl

OpfHoneTHWe ABy4OSb-
Hble COPHSIKM

[ByKkpaTHOE BHECEHMWE repbuLy-
naroan 2E, K3 (0,15—> 0,25
n/ra): nepsoe — B ca3sy 5 HacTo-
SALLUMX NINCTBEB KYNbTYpPbl; BTO-
poe — B ¢ha3dy 8 HacToALLMX NNC-
TbEB YECHOKa

Pbixnenvne mexaypsauni

Tpuncbl, Knewu, fyko-
Basi Myxa

OnpbicknBaHue nocapok dyda-
HoHowMm, K3 (1,2 n/ra) B pasy
¢ opMMpOBaHMS MYKOBULbI

OpfHoneTHWe n MHoro-
neTHWe 3naKkoBble Co-
PHSIKM

MpumeHeHve repbuumnaa rosu-
nap cdopte, K3 (1,5 n/ra) B ca-
3y 2-4 NINCTbEB Yy OQHOMNETHNX
COPHSIKOB 1 NpU BbICOTE Nblpest
nonayyero 10-15 cm

PbixneHve mexaypagui

BornesaHu nucToBoro
annapara

OnpbIcknBaHMe NOCeBOB YHMU-
umaom asodoc opT, 30 % K.C.
(3,0 n/ra) npn nosiBNeHnn nep-
BbIX NPU3HaKoB BonesHen

OnpbIckBaHMe NOCEBOB PyHIM-
ungom metamun MU, CI (2,0
Kr/ra) npn NOsSiBNEHUN NepBbIX
npu3HakoB bonesHew

Y4eTbl YACNEHHOCTY BpeamTenei, 6onesHel 1 COpHbIX PACTEHUI U OLeHKa
buonormnyeckon ahpPeKTMBHOCTM NECTULNOOB B NOCAZAKaX YECHOKA 03MMOro
npoBeAeHbI Mo 0OLLENPUHATEIM MeToauKaMm [4-12, 19]. Xo3aMCTBEHHAs N 3KO-
HoMMYeckast 3PEKTUBHOCTb paccymTaHa B COOTBETCTBMM C OBLLENPUHATI-
Mu metoaukamm [1, 2, 17, 18].

OkcnepumeHTanbHble AaHHble 06paboTaHbl METOAOM AMCNEPCUOHHOIO
aHarnu3sa c ucnonb3oBaHeM nakeTa npuknagHeix nporpamm Microsoft Excel.

261



PesynbTaTbl uccnepgoBaHui. B npegnocagoyHbi neprog Obina npose-
OeHa uToakcnepTmaa 3yObkoB YeCHOKa 03MMOro, KOTopasi mokasana, 4To no-
Cafo4HbI MaTepuan 3apaxeH outonaTtoreHHsIM komnnekcom ot 15 0o 25 %.
Takow ypoBeHb MHMULMPOBAHHOCTM Mpegonpeaenun npeanocagoyHyo ob-
paboTky 3yokoB npoTpaButenem cenect Ton, KC, KoTopbI npeacTaBnsieT co-
B0or KOMBMHUPOBAaHHbIN NHCEKTO-PYHMIMUMAHBIN NpenapaT, obecnevmBaroLLunii
BbICOKO3(PPEKTMBHbIV KOHTPOSb BO30OYyaAnTEnen 6onesHen 1 LWMPOKUA CREKTP
0EencTBus Ha BpeauTenen.

B paHHeBeceHHuI nepuog 2013 r. npoBeAeH ydeT 1 aHann3 nepe3umMoBKU
pacTeHui, a TaKke BCXOXeCTN 3yOKOB B NpeAriaraeMoM BapyaHTe N B XO3KOH-
Tpone. Bcxogpl pacTeHun NossBUNMCH, MPaKTUYECKN, OAHOBPEMEHHO (TPETbSA
Aekafa anpens - nepeas Aekaga mMas) Ha 0bovx BapmaHTax onbiTa, O4HAKO UX
NMOTHOCTb Ha edvHULE Nrowaam no BapuaHTam Obina pasHad. B npegnarae-
MOM BapuaHTe ryctoTa CTosiHUs pacTeHun coctaensna 380,0 Tbic. pacT./ra, B
TO Bpewms kak B 6azoBom — 320,0 Thic. pacT./ra. BmecTe ¢ Tem, B XO3KOHTpone
oTMeYanacb M3PEXEeHHOCTb NMOCafoK YeCHOKa, CBA3aHHash C MOPaXEHHOCTHHO
DonesHaAMM Nocago4HOro MaTepuana. Y4eT nepe3vMoBaBLUNX PACTEHUIA NOKa-
3an, YTO MX COXPaHHOCTb OT YMCa NOCaXeHHbIX 3yOKoB B BapnaHTe C cenect
Tonom, KC coctasuna 87,7 %, 3a NCKMHOYEHNEM YYaCTKOB C MOYBEHHON He-
OOHOPOOHOCTLIO, HA KOTOPbLIX YACMO NEPE3NMOBAaBLLMX PACTEHUA AOCTUrano
78,6 %. B 6a3oBom BapuaHTe 3TOT nokasatenb coctasun 85,0 % (tabnuua 2).

MOHUTOPUHI PUTOCAHUTAPHON CUTYaL MM B NOcagKax YeCHOKa B nepuos Be-
reTaumm No3Bosinm BbISIBUTb UTOO340POBUTENBHBIN 3PdEKT NnpeanoceBHOM
06paboTkm NocagovHOro Matepurarna u e€ nonoXuTernbHOe BNusiHue Ha hunsn-
OrlorMyecKkoe COCTosiHME pacTeHuin. Tak, B pasy oopMmMpoBaHus NYKOBUL,
AnunHa HanbornbLUero nucTa pactenHui coctaensna 53,8 cm (onbiT) 1 50,2 cm
(X03KOHTpPONb), a rmbenb pacTeHMn OT Komnnekca natoreHos - 12,3 n 15,0 %
COOTBETCTBEHHO (Tabnuua 2).

Tabnuua 2 - BnusiHne npeanoceBHoi 06paboTkn 3y6KOB YeCHOKa 03MMOro cenecT
Tonom, KC Ha nepe3nmoBKy pacTeHuii (Npon3BoACTBEHHLIN onbIT, ®/X «BonbroT-
Hoe» MUHCKOro panoHa, copT I'Ioneccxvm cyBeHup, 2013 r.)

KonuuyectBo Konuuectso
BapuanTt ﬂnMHi:g:aﬁocr':nbmero COXpaHMBLUMXCA normomnx
’ pacteHun, % pacteHun, %
Mpeanaraemeiin BapuaHT 53,8 87,7 12,3
BasoBbIvi BapuaHT
(XO3KOHTPOb) 50,2 85.0 15,0
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[anbHelwne HabnoaeHns 3a AMHaAMUKOW pa3BUTUSt 6one3Heln, B YacTHOC-
TW, NEPOHOCMOPO30M YECHOKa, NMO3BONNN YCTAHOBUTb, YTO €ro NposiBfieHne
TECHO CBA3aHO C NOrofgHbIMU ycrnosusMu. Hago oTMeTuTb, YTO POCT U pa3Bu-
TWe pacTeHMIn B NepBOV MOMOBMHE Beretauum npoxoannm Ha ooHe ymepeH-
HbIX TemMMnepaTyp BO3adyxa U OCTaTOYHOWN BNaXHOCTW NoYBbl. Putonatonoru-
Yeckoe COCTosHMe pacTeHun B hasdy opMMpoBaHNs NYKOBUL, XapaKkTepuso-
Banocb AeNpecCcrBHbIM pa3BMTUEM NepoHocnopo3a. B nocneayowuin neproa
BereTaumm pa3B1MTue NEPOHOCMNOPO3a NPOXOANII0 Ha (POHE HEYCTONYMBbIX CU-
HOMTUYECKNX pakTopoB, KOTOPbIE He cnocobCcTBOBaNM akTMBM3aLumn Bo3byan-
Tensa 6onesHun - Peronospora destructor. CTeneHb NopaxeHus pacteHui 6o-
nes3HbIo Haxogunack B npegenax ot 2,5 ao 3,2 %. B a10T e nepvof npoBeae-
Ha obpaboTka pacTeHuii B ONbITHOM BapuaHTe dhyHrnumnaom asogoc ¢opt, 30
% K.C., @ B X03KkOHTposne (6a3oBom BapuaHTe) — npenapatom metamun ML,
CTI1. Buonoruyeckas ahpeKTMBHOCTb PYHMMUNOOB NPOTUB MEPOHOCMNOPO3a
cocTtasuna 68,8 % B nepsom cniyqae 1 60,0 % — Bo BTopom (Tabnuua 3).

B paspaboTtaHHoOl cucTeMe 3almTbl YeCHOKA M3ydYeHa Takke addekTuB-
HOCTb NpoTpaBuTens cenect Ton, KC NnpoTue 3umytoLLero 3aanaca Bpeaurenen
(TabayHbIi TPUNC M Kknewum). Konmyectso noBpexaeHHbIX 3yOKoB 1 nyKoBuL
[0 0bpaboTku cocTaensano ot 6 4o 12 % ¢ YNCNEHHOCTBIO HA OAHY JTYKOBULY
2-4 ocobu knewlen u 3-7 pa3HOBO3PACTHbIX CTaAWU TPUMNCOB C 3aCerleHHOC-
Tbto 7-11 % nykoBuy. PedynbTaTbl aHanu3a otpacralLmux pacTeHun, NnpoBe-
OEHHOro nocre nepe3vMOBKM YEeCHOKa, Mokasasnu, YTo B BapuaHTax C npo-
TpaBnvBaHuem 3ybkoB cernect Tonom, KC noBpexaeHHbIX BpeantTensmm pac-
TEHWU He OTMEYEHO, B TO BPEMS KaK B XO3KOHTPOSE NX KONMYECTBO COCTaBMs-
no 4 %. JanbHenwue yyeTbl 1 HabnoaeHWs B hasy pocTa BereTaTMBHON Mac-
Cbl M Ha4ana opMMpPOBaHUS NYKOBULLbI MO3BOMNWAM YCTAHOBUTb, YTO NpOTpa-
BuUTENb cenect Torn, KC obrnagaeT XopoLMM NPOSIOHIUPYOLWUM 3hdeKToM,
cOepXuBasi 3aCefieHHOCTb pacTeHun putodaramm B TedeHune 1,2 mecsua.

MorogHble ycnoBus (>kapkas, cyxasi noroga ¢ nepnoamny4eckumMm ocagkamm)
CMNOXMBLUMECH B NEPBOM Aekade UIoHS CnocobcTBOBanNn akTMBHOMY 3acene-
HUIO KyNbTypbl Taba4yHbIM TPUNCOM Kak B OMbITHOM BapuaHTe, Tak U B XO3KOH-
Tpone. KonnuyecTtBo NoBpexaeHHbIX pacTeHun Ha gaty ydeta (08.06) Ha 06-
OouX BapmaHTax BbIno NpakTnyecku Ha ognHakoBoM ypoBHeE - 8,51 9 %. K koH-
Ly Beretauum YeCcHoka Ha X03aMCTBEHHOM KOHTPOJIE KONTMYECTBO NOBPEXAEH-
HbIX PaCTEHUI TpUNcamMmm Bo3pacTaro 1 AaHHbI nokasaTens coctaensan 20 %
npotuB 9 % - B onbITHOM BapuaHTe. O6paboTka nocagok npenapaTtom dyda-
HoH, KO B nepvnoag maccoBoro neta umaro goutodpara obecneuunna acpdektms-
HOCTb JaHHOIO MeponpuaTUs Ha ypoBHe 95 % (Tabnuua 3).
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Tabnuua 3 - Buonoruyeckas n X03sIMCTBEHHO-3KOHOMMUYECKasi OLleHKa TEXHOMNOrun
3aLlUTbl YeCHOKa 03MMOro OT BpeAHbIX OpraHUu3mMoB (MPOM3BOACTBEHHbIN ONbIT,
®/X «BonbrotHoe» MuHckoro painoHa, copT Nonecckun cysenup, 2013 r.)

TexHonorns 3awmTbl

Mokasatenu
6asoBas npeanaraemas
KonnyectBo nepe3anmoBaBLUNX pacTeHun, % 85,0 87,7
[TNOTHOCTbL pacTeHui, Teic./ra 320 380
['mbenb oT Komnnekca puTonaToreHoB, % 15,0 12,3

Buonozuyeckas aghhekmueHoCmb :

N0 CHYDKEHWIO YNCEHHOCTN mnTodaros, % 88,0 95,0

N0 CHVDKEHWIO pa3BUTUS MEPOHOCNOPO3a, % 60,0 68,8

Konu4yecmeo copHsikoe, wm/M*/macca, e/m’:

obLyee 131,0/866,0 44,0/215,0
[OBYOOMbHbIX 98,0/437,0 33,0/124,0
3MaKoBbIX 33,0/429,0 11,0/91,0

Buonozuyeckas agpghekmueHocmb, %:

MO CHVDKEHWNIO YNCTIEHHOCTN COPHAKOB - 66,4
M0 CHUXEHWIO BEreTaTUBHOW MacChl COPHSIKOB - 75,2
YpoanHoCTb, L/ra 35,5 56,0
[Mpubaeka, u/ra - 20,5
Bbipyyka 0T peanusauuy npogykumu, Teic. pyb/ra 71000 112000
3aTpatbl Ha Bo3fenblBaHWe KynbTypsbl, ThiC. pyb/ra 25334 30507
CebecTommocTb 1 L NpoayKumu, Teic. pybnen 713,6 544.8
Mpu6bInb, Thic. pyb/ra 45666 81493
PeHTtabenbHoCTb, % 180,3 267,1
YnCTbIN AOXOA4 OT NPUMEHEHUS NpeanaraeMomn ) 35827

TexHonoruu, Teic. pyb/ra

OCHOBHbIM MPUEMOM B OFpaHNY€HNM YUCIEHHOCTM COPHbIX PaCTEHUN B ar-
poLleHO3ax YeCHOKa 03MMOro SIBMANOCh BHECEHME repOMUMO0B NOYBEHHOTO
OEeNCcTBus C Lenblo 3aluTbl NOCaA0K KyNnbTypbl B paHHUE dhasbl OHTOreHesa.
[nsa yHNYTOXEHNSI CEMSIH COPHbIX PacTeHWI B MOYBE M NOAABIIEHNSI COPHSIKOB,
HaxoasLwmxcs B pa3e BCXOAOB - CEMSAOSbHbLIX NUCTLEB, B pa3paboTaHHOM
cucTeme 3aWwmnTbl NPUMEHSAN 6akoBylo cMech repbuumaoB actam, KO n aksu-
dop, K3, B 6a3oBom TonbKO cToMM, 33 % K.3., KOTOpbIE CAEPXMNBANU POCT U
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pas3BUTHE COPHSIKOB B TeYeHMe MecsiLa Ha 64 % n 56 %, cooTBeTcTBEHHO. [a-
nee, € LEnbi YHUUTOXEHNSI HOBbIX BCXOA0B COPHbIX PACTEHUI U yITydLLEHNS
[oCTyna Kucrnopoda K KOpHEBOW cucTeMe KynbTypbl B a3y 3-4 HacTosALwmX
NNCTbEB BO BCEX BapuaHTax OMbiTa NPOBEAEHO PbIXIIEHME MEXAYPAOaUN.
YcTtaHoBuBLIasica Tennas v BrniaxkHasi noroga (Il aekaga masi — | pekaga nioHs)
NONOXUTENBHO NOBNMSNA Ha HapacTaHWe HOBOW BOJSTHbI BCXOA0B COPHbIX pac-
TeHnin. B pasy 5-6 HacToALWMX NNCTbEB YECHOKa 03MMOrO B ONbITHOM BapuaH-
Te npoBefeHa nepeas obpaboTka repbuumaom roan 2k, KB (0,15 — 0,25
n/ra), BTopas — yepe3 14 gHel nocne npegbiayllen B asy 2-4 HacTosAWwmx
NNCTbEB ABYAOIbHbBIX COPHSKOB. [1pOTMB 3NakoBbIX COPHSAKOB B npeanarae-
MOM BapuaHTe NpoBeAEeHO OMNpbICKMBAHME MOCAA0K YECHOKAa 03MMOro repou-
ungom drosunag cdopte, KO, KoTophkIn caepKusar pocT 1 pa3BuTue npoca Ky-
puHoro Ha 66,7 %, matnuka ogHorneTHero —Ha 70,0 % v nbipes non3yyero — Ha
63,6 % B cCpaBHEHUN C XO3KOHTpornem. bronornyeckasa achekTMBHOCTL B pe-
3ynbTaTe NOCNeAoBaTeNbHOIrO NPUMEHeHUs repbuLaoB B nocagkax KynbTy-
pbl cocTaBuna 66,4% no CHMKEHNIO YACNIEHHOCTU COPHAKOB U 75,2 % No CHK-
XEHUIO MX cbipon maccel (Tabnuua 3). Tak, YACNEeHHOCTb OAHONETHUX OBY-
OONbHbBIX COPHbIX PaCTEHUI CHU3MNack Ha 66,3 %, cbipas macca —Ha 71,6 %,
3MnaKoBbIX — Ha 66,7 n Ha 78,8 %, COOTBETCTBEHHO.

B 6a30BOM BapuaHTe 3aCOPEHHOCTb MOCAA0K YECHOKA 03MMOro B Nepuos Be-
reTaumm KOHTPONMPOBanu NyTeM NPOBEAEHUS TPEX MEXAYPAAHBIX PbIXIIEHNN.

3aknto4yeHue. Takum o6pasom, B ycroBusix benapycu Bnepsbie pa3pabo-
TaHa TEXHONOMMSA 3aLnThl NOCAL0K YeCHOKA 03MMOro OT BpeauTenen, bones-
Hel 1 COPHSIKOB M IOKa3aHo ee NpenMMyLLeCTBO B NPOM3BOACTBEHHbIX YCIOBU-
sX. MNony4yeHHble pe3ynbTaThl NOATBEPXKAAKTCSA Kak 6MONOrM4eckon, Tak u Xo-
3AMNCTBEHHO-9KOHOMMUYECKON adppeKkTMBHOCTLI0. CBOEBPEMEHHOE NMpoBeae-
HME 3aLUMTHBIX MEpPONpPUATUIA NMO3BONSAET YBENUYUTbE YPOXKAMHOCTb MyKOBWLY
YecHoka A0 56 u/ra. YncTeii 4OXOA OT NPUMEHEHUs NpeanaraeMon TEXHOMOo-
rumn coctaensaeT 35,8 mnH. pyb/ra npu peHtabensHoctn — 267,1 %.
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I.G. Volchkevich, F.A. Popov, N.N. Kolyadko
RUC «Institute of plant protection»

WINTER GARLIC PROTECTION AGAINST PESTS, DISEASES
AND WEEDS

Annotation. Under conditions of Belarus the system of winter garlic protection
against pests, diseases and weed plants using perspective seed dressers, fungicides,
insecticides and herbicides is worked out. Biological and economic estimation of winter
garlic protection system efficiency against noxious organisms in production conditions
Is given.

Key words. Winter garlic, pests, diseases, weed plants, seed dressers, fungicides,
insecticides, herbicides, biological and economic efficiency.
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YIK: 632.9

C.A. Tpubenb, A.A. CmpuzayH, O.H. FlamaHoea
NHcmumym 3awjumsi pacmenuti HAH YkpauHsbl, 2. Kuee

3ALLUTA PACTEHUN B YKPAUHE:
NMPOBJIEMbI U NMEPCIMNEKTUBDI

Jlama nocmynneHus cmameu 8 pedakyuro: 19.02.2014
PeyeHzeHm: boliko C.B., KQHO. C.-X. HAyK

AHHoTauusa: OcBelleHa HEOOXOAMMOCTb YBENMYEHUs NPON3BOACTBA pacTeHue-
BOAYECKOM MPOAYKLUMM 3a CHET creumanmnsaumm Xo3smncTB U MHTEHCUUKALNN TEXHO-
noruu ans yooBrneTBOPEHUs Bo3pacTatoLen YACNIEHHOCTN HaceneHust. NMokasaHo, YTo
npu cneunanmaaummn Xo3ancTB, pacluMpeHnn nnoLaaen nog noceBamm KyKypyabl, noa-
CONHeYHMKa, parnca, Cou HapyLLeHbl cCeBO060opOTLI, 0cnabneHa posib arpoTEXHUYECKO-
ro MeToaa, Y4To NPMBENO K YXYALUEHUIO PUTOCAHNUTAPHOrO COCTOSAHUS arpO3KOCUCTEM,
YBEIMYEHUIO NOTEPb YPOXKAEB, MHTEHCUMUKALMN NPUMEHEHUsT necTuumnaos. [NpoanHa-
NN3MPOBaH KOMMEKC OCHOBHbIX BPEAHbLIX OPraHM3MOB B arpoLieHo3ax NileHuLbl, KyKy-
py3bl, MOACOTHEYHMKA, parnca, Cou, CaxapHON CBeKIbl, 00beMbl MPUMEHEHMWS MHCEKTO-
dyHrumaos B 2010-2012 rr., noka3aH HeAOCTATOYHbIA YPOBEHb 3aLLMTbI 3TUX Kyfb-
Typ. AprymMeHT1poBaHa HeobXoaAMMOCTb BO3BpaTa K 3KOSIOrM30BaHHbLIM UHTErPUPO-
BaHHbLIM CUCTEMaM 3aLLUTbI C pacLUMPEHNEM PO B HUX UMMYHOTOMMYECKOro 1 6uono-
r’MYeckoro MeToaoB.

KntoueBble cnoBa: pacteHneBogveckas NpoayKLmMs, NOCEBHbIE NMoOLWaau, NMeHn-
ua, KyKypy3a, NoACOSTHEYHUK, parc, Cosl, caxapHas CBekna, 00beMbl MPUMEHEHUSI Nec-
TULMOOB, MHTErPMpPOBaHHas 3alumTa.

BeeneHue. [lemorpaduyeckmin «B3pbiB», Npoun3oLeaLni B nocrnegHne 50
net (8 1830r. 6611 1 Mnpa. nogen, 8 1930r.—2,81960T1.—3,82001T1.-6) [1],
obocTpun npobnemy rapmMoOHUYECKOro COCYLLECTBOBaHUS YernoBeka ¢ buoc-
dhepoii, HeAOCTaTKOB NPOAYKTOB NUTaHUS, NUTHEBON BOAbI, YUCTOro BO3dyxa
N 3HeproHocuTenen. BoamMoXXHOCTU 3KCTEHCUBHOMO NPOV3BOACTBA NPOAYKTOB
NUTaHUs McuyepnaHbl, nNpu obLieM NoYBeHHOM noTeHuuane nnaHetbl 3,18
MINpA. ra nroLagb NaxoTHOM 3emnu cocTaBnsieT 1,3 Mnpa. ra ¢ eXXerofHbIMm
notepsamu — 0,4-0,5 % [2].

YpbaHu3auus, cTpeMuTeNbHOe yBENNYEHNE NPOMbILLINEHHbIX OOBHEKTOB,
NOTHOCTM FOPOACKOro HaceneHus, TPaHCMOPTHbIX CPeACTB Bbi3biBAET Psif
HeraTUBHbIX ABMEHWIA, Npexae BCero, n3bbiTOYHOE HakonneHne B atmocdepe
pa3HblX ra3o- 1 NbineobpasHbIX 3arpasHUTenen. PacteHns oo onpeaeneHHom
CTeneHn afanTMpoBaHbl K MU3AMEHEHUIO COCTaBa BO3[yxa, OOHAKO YyBCTBU-
TENbHO pearmpyroT Ha HEOOCTATOK MM U3ObITOK KOHLEHTPaUumM OTAENbHbIX
€ro KOMMOHEHTOB. Tak, Hanpumep, yBenunyeHne KOHLEeHTpauum yrinekmcrnoro
rasza B atmoccpepe TOnbko Ha O0AuH 0O6BLEMHbI NPOLEHT BbI3bIBAET pasHble
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HapyLleHns B 0OOMeHe BeLLeCcTB Y pacTeHWU, YTO HEraTUBHO BIIUSIET Ha POCT U
pa3Butre. bonbLuol Bpea pacTeHUsaM co34atoT ABYOKMCH cepbl, PTOp, coeau-
HeHus xnopa, yrnepoaa, CBMHLA, cepoBogopoaa, ammuaka [3-4]. Katactpo-
dmyeckn Bo3poCno 3arpsi3HeHne OKpy>KatoLLen cpedbl ObITOBbIM NONN3TUIE-
HOBbIM MYCOPOM.

PewwwuTb npobnemy obecneyveHns Bo3pacTatoLLEero KoM4YecTBa HaceneHus
NpoAyKTaMy MUTaHUSA, SHEPrOHOCUTENAMMN MOXHO TOMbKO 3a CYET UHTEHCU-
dmKauum TEXHOMNOMMI 1 NpuopuTeTa Bonee NPoAyKTMBHLIX KynbTyp. OgHako,
N MHTEHCUMUKaLMA NPON3BOACTBA CENbCKOXO3SMCTBEHHOM NPOAYKLUMM UMeeT
onpegeneHHble BO3MOXHOCTU. o yTBepxaeHuto npe3ungeHta NHctutyTa
3emnu J1. BpayHa [3] eBponenckune cTpaHbl, C BbICOKOPa3BUTbIM CEITbCKOX034-
MNCTBEHHBLIM MPOU3BOACTBOM, AOCTUMIM NPUPOAHBLIX BO3MOXHOCTEN MPOAYK-
TMBHOCTU 3€PHOBBIX U OPYrMX KynbTyp. Tak, Bo ®paHuuu, N'epmanHmm, Benu-
KOOpUTaHMKM, OCHOBHbIX NPOM3BOAMTENEN MNweHnLbl B 3anagHon EBpone, 3a
nocnegHve 10 net 3admKCMpPoBaHO HE3HAYUTENbHOE YBENUYEHNE ypoxan-
HoCTU 3epHa. B uenowm, ¢ 1950 r. npon3BoACTBO 3epHa B MUpe BO3POCSIO B TpU
pasa, B cpegHeM exeroaHbin npupoct go 1990 r. coctaBun 2,2 %, a 3a no-
cnegHue 20 net oH cHusuncsa o 1,3 %.

OCHOBHbIMU COCTaBNALLNMN MHTEHCUMMUKALUM NPOM3BOACTBA pacTeHne-
BOZYECKON NPOAYKLMUN SABMAIOTCA: CneLmannsaLms Xo3ssmcTs, UCNoNb3oBaHme
BbICOKOMPOAYKTMBHbBIX COPTOB U MMOPUAO0B, BbICOKOKAYECTBEHHbIE CEMEHA,
onTumarnbHoe yaobpeHue npu cobnogeHnn 6anaHca COOTHOLLEHUS MUKPO- 1
MaKpO3/1EMEHTOB, BbICOKUI YPOBEHb arpOTEXHUKM, BbICOKO3(PeKTUBHASA 3a-
LMTa pacTeHUIN OT BPeAHbIX OPraHM3MOB, NPY KOTOPOW NOTEeHUManbHble NnoTe-
pY ypoXasi CHU3ATCS 4O YPOBHSA HE MeHee 4YeM Ha 85 %.

OpHako, cneumanmnsanms Xo3aucTB C BbICOKMM YPOBHEM HaChILLIEHUSA CEBO-
0bopoTOoB OnNpeaeneHHbIMU KynbTypaMn UMeeT XOPOLLUO U3BECTHbIE HEraTuB-
Hble NOCNeACTBMS — CO34aeT ONTMMaribHbIe YCIOBMS OS5 Pa3BUTUS U pa3MHO-
YKEHUS BpeOHbIX OPraHn3MoB, 4YTO BfieYeT 3a cobol MHTeHCUdUKaL Mo Npume-
HeHus necTuuMaoB. Tak, Hanpumep, Ans nonyvyeHnsa 3 T/ra 3epHa nweHuubl
HeobxoaMMo: cobnoaeHne YepeLoBaHNS KynbTyp B CEBOOOOPOTE M CUCTEMBI
OCHOBHOW 06paboTKM NoYBbI, CBOEBPEMEHHbIV MOCEB U ybopka ypoxas. Ons
nonydexus 8-10 T/ra 3epHa He0H6XO4MM COPT MHTEHCMBHOTO TUNA, HaNpumep
3onoTtokonocas (noTeHumanbHasa npogyktueHocte 10-11,7 T/ra). CopT dop-
MUPYET BbICOKYI YPOXANHOCTb Ha BbICOKOM (DOHE MUHEPArbHOro NMUTaHUS
(BHeceHue ynobpeHuin 4O NoceBa, paHHEBECEHHSAS MOAKOPMKa U BHEKOPHE-
Bas MOAKOPMKa kapbamuaom B Nepuos KOMOLLIEHWUS - MOMTOYHOW CMEenocTHn).
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CeB ocyLlecTBNsieTCA CeMeHaMu CynepanunThbl - MepPBON penpoayKumm, peko-
MeHOOBaHHasi HopMa BbiceBa — 5,5-6,0 MITH./ra BCXOXMX ceMsiH, obpaboTaH-
HbIX MHCEKTOMYHIMLMAHBIMK NpOTpaBuTenamMu. B nepvoa Beretauumn nposo-
OAT B cpeHeM ABe 06paboTKM MHcekTuungamm n gee — doyHruumgamm [5].

3almTa pacTeHuin oT BpegHbIX OPraHn3MoB NpU UHTEHCUdMKALIMM MPON3BO-
[OCTBa pacTeHMeBO4YECKOW MPOAYKLMM UrpaeT Yype3BblHaiHO BaXKHYHO POrb.
Ocoboe 3Ha4eHVe OTBOAUTCS OCHOBHbBIM 3€PHOBbLIM KyNbTypam: MLIEeHnLE, KyKy-
py3e v pucy. B Lenom, B MvMpe noa 3epHOBbIMU KynbTypamu (MLUeH1ua, KyKypyaa,
puvc, SYMEHb, COPro, MPOCO, OBeC, poxb 1 Ap.) B 2003-2005 rr. 6bino 3aHsaTo 670
MIH. ra (51,5 % naxoTHow 3emnu), MPOM3BOACTBO 3epHa B CPEAHEM COCTaBMUITO
2352 mrH. T [6]. Onsa nonHoro yaoBneTBopeHusi noTpedHocTern 6onee 7 MNpa.
yenosek Heobxoammo nponssoanTe MuHMMyM 3000 mnpa. T 3epHa.

MaTepuanbi n meToAbl. JlIuTepaTypHble UCTOYHMKKN, MaTepuansl [epxseT-
duToCnyXObl O pacnpocTpaHeHN N BpeOOHOCHOCTM BpeauTenen, bonesHen
N COPHSAKOB OCHOBHbIX CEMNbCKOXO3SIMCTBEHHbIX KYrbTyp, 0ObeMbl NpUMeHe-
HUS CPeACTB 3alnThl pacTeHnn. MeTon aHanusa 3aBUCMMOCTU YPOXKaMHOCTH
OT 0OBbEMOB NPUMEHEHUS CPEACTB 3aLUUTLlI PAacTEHWI, NOTEHLMANbHbIX BO3-
MOXXHOCTEN NOBbILLEHUS YPOXANHOCTM OT MaKCUMarnbHOro MCMNONb30BaHMUs
YCTOMYMBOCTM COPTOB U MMBPMAOB, a Takke OT ONTUMMU3ALLMN UHTErPUPOBaH-
HOW 3aLMThbl PacTEHUN.

Pe3ynbTaTthl uccnegoBaHumn. BaxHOCTb 3aLlmMTbl pacTeHU OT BpeOHbIX
OopraHM3mMoB (COpHSIKOB, 6onesHen 1 BpeauTenen), kak pe3epea B YBENNYEHNUN
NPOu3BOACTBA 3epHa A0CTaTOYHO nonHo nokasan [. Wnaap [7] (Tabnuua 1).

M3 gaHHbIX Tabnuubl 1 BbITEKAET, YTO NOTEPU 3€pHA OT BPEOHbIX OpraHm3-
MOB COCTaBnsnu: Ha nwenuue - 34,0 %, kykypy3e - 38,5 %, puce - 52,0 %. Npun
CHWKEHUM 3TUX NOTEPb TONBKO B iBa pa3a MOXHO AOMONTHUTENbHO NOMYYNTb:
nweHunybl 141,3 mnH. T, Kykypy3bl 130, puca 262,5, a Bmecte — 570 MNH. T.

YunTbiBas BO3pacTalLmui CNpoc Ha MUPOBOM PbIHKE Ha 3€PHO 1N CEMEHa
MacrmM4YHbIX KynbTyp (MOACOMHEYHUK, panc, cosl), B YKpauHe B NOCNEeLHUE ro-
bl HAYaNoCb MHTEHCUBHOE pacLUMpeHMe NoLagen nog nocesamm KyKypy3abl,
noAcoriHeYHrKa, panca, coun (tabnuua 2).

[MepeHachILWEeHHOCTb NAaXOTHbIX 3EMENb 3€PHOBLIMU KyNbTypamu 3a cyeT
yBEMNMYEHNsa NOCEBHbIX NIoLagen nog Kykypy3on He no3BonsieT UCKMYaTb
NMOBTOPHbIE NMOCEBbI 3€PHOBLIX KyNbTyp, a B CNeunann3mpoBaHHbIX XO-
3sArcTBax BoobLLe OTCYTCTBYHOT ceBooOoOpoThl. ECnn yyecTs ele ynpolleHune
Kak OCHOBHOW, Tak 1 npeanoceBHon o6paboTkun NoYBbI NO4 3epHOBbIE U OpY-
rMe KynbTypbl, TO 3TO CMOCOOCTBYET OCnabneHunto perynaropHOro BANSHUS Ha
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Ta6nuua 1 — MupoBoe NpPoM3BOACTBO U NOTEPU 3epHA OCHOBHbIX 3€PHOBbLIX KYJlb-
Typ OT BpeAHbIx opraHuamos B 1988-1990 rr. [7]

|'|p0VI3BO.E|,CTBO, |'|o're|-||_man|,|-||,|e no- dakTnyeckue novtepwu,
MIH. T Tepu, % %
Kynetypa co- | 6o- | Bpe- | co- | 6o- | Bpe-
":j::::')":' ﬂ:_}ack::é pHsa- | nes- | aute- | pHa- | nes- | gute- | utoro
KM HU nm KK HU nm
MNweHunua 830,7 547,9 23,9 16,7 11,3 12,3 12,4 9,3 34,0
Kykypy3a 728,6 448,8 28,8 11,7 19,1 13,1 10,9 14,5 38,5
Puc 1047 1 508,9 34,0 20,0 29,0 16,0 15,0 21,0 52,0

Tabnuua 2 — CpaBHUTeNbHasA CTPYKTYpa NOCEBHbIX Niowaaein 0OCHOBHbIX CeNbCKO-
XO3AINCTBEHHbIX KyNbTyp B YkpanHe B 1986-1990 rr. n 2010-2013 rr. [8, 9]

1986-1990 rr.* 2010-2013 rr.**
Kynetypa ThIC. ra % ThiC. ra %
[NoceBHas nnowanb 32614,5 100 27634,5 100
3epHoBble Bcero 15398,5 47,2 15205,4 55,0
B T.Y. NeHuua 6642,0 20,4 62155 24,5
KYKypy3a Ha 3epHO 2007,5 6,2 3966,8 14,4
AdymeHb 2955,5 9,1 2890,7 10,5
Cos 60,0 0,2 1263,0 4,6
MoaconHeyYHnK 1586,0 4,9 4834,7 17,5
Panc 18,0 0,06 840,7 3,04
CaxapHas cBekna 1629,5 5,0 445,9 1,6

Mpumeyarus - *CtaTucTnyHUiA WopivHuk YPCP, 1991 r. ** [lepctaT YkpaiHn. PocnuHHuuTteo, 2014 r.

HUTOCaHUTapPHOE COCTOSIHUE arpo3KOCUCTEM OpraHn3aLMOHHO-XO3SNCTBEH-
HOr0 1 arpoTEXHNYECKOro METOO0B.

OcnabneHne ponun arpoTexHM4Yeckoro metoaa Havbonee 3aMeTHO Ha yBe-
NINYEHMUN YNCIIEHHOCTM NoYBoObOUTalOWMX BpeauTenen (Tabnuua 3). I3 aaH-
HbIX Tabnmupbl cnegyert, 4To ocnabneHne arpoTeEXHUYECKOro MeToaa B Nepuoa
WHTEHCUBHOW NepecTpoku arpapHoro cektopa B 2001-2006 rr. cnocobcTBo-
Bario pe3komy yBErIMYEHMIO 3aCefNleHHOCTU MOoen U YNCTIEHHOCTU NOYBOOOU-
Taowmx speantenen. KoahduumneHT 3aceneHHoCcTy nosier NpoBOIOYHNKaMN
1 NOXXHOMPOBOJIOYHMKaMK yBenmyuncs B 2,2 pasa (¢ 0,39 go 0,86), nnunHka-
mu xpyLien B 3 pasa (¢ 0,20 go 0,60), nuumHkamm xnebHbIx xykos B 1,4 pasa
(c 0,55 0o 0,78), nnunHkamm xnebHom xyxenuubl —B 7,2 pasa (¢ 0,17 go 1,22).
Takke pag arpoTexHUYeckmx npuemoB NoTpeboBano MHTeHcUdMKaLmMmn npu-
MeHeHus nectTuunaoB, ocobeHHo repbuunaoB (Tabnuua 4). AHanornyHas
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Tabnuua 3 — 3aceneHHOCTb Noner NOYBOOGUTaKOWMMU BPeAUTENAMU U KONTOCLEB
nweHuubl XNebHbIMU Xxykamm [10]

Fpynna EAnHMua yyeTa 1986-1990 rr. | 2001-2006 rr. | 20072011 rr.
BpeauTenen
3aceneHHoCTb nonew, % 61,8 66,0 54,0
JInumHkm
e KyHOB 1 YnCNEHHOCTb, 3K3./M° 0,74 1,3 1,16
YEepHOTEOoK KoadhdpuumeHT 3aceneH-
HocTu (K3)* 0,39 0,86 0,63
3aceneHHoCTb nonew, % 29,3 42,3 40,4
Jnamnkkm YNCNEHHOCTb, 3K3./M° 0,68 1,42 1,24
XpyLuer
KoadcbduumeHT 3aceneH-
HOCTM 0,20 0,60 0,50
3aceneHHocTb noneu, % 37,8 40,5 27,3
JInunHkn 2
XNEBHbIX YnCrneHHOCTb, 3K3./M 1,45 1,9 0,7
XKyKoB KoadhduumeHT 3acenen-
oo 0,55 0,78 0,19
3aceneHHocTb nonen, % 12,0 27,1 32,9
JIN4nHKM 5
xnebHomn YNCNEeHHOCTb, 9K3./M 1,4 4,52 0,83
KyKenuubl _
OCEHbIO 1 Koodbgpuunent sacenen 0,17 1,22 0,27
o HOCTU
BECHOM
[MoBpexaeHo pacteHun, % - 14,5 7,3
3aceneHHoCTb nonew, % 34,2 46,3 37,4
YMCNEHHOCTb, 3K3./M? 2,4 33 1,8
XnebHble Xykn
Ha KOMOCbsiX [MoBpexaeHo konocke, % 45 12,3 8,46
KoadbduumeHT 3aceneH-
HOCTN 0,82 1,53 0,67

MpumeyaHue - *K3=0,071x 3n x Y, 20e K3 — koadhpULMEHT 3aceneHHoCcTI, 31 — 3aceneHHocTb nonei, %, Y—
YNCNEHHOCTb BpeauTenemn

TEHAEHUMS B YBENUYEHMM AONM repOnumMaoB B CPaBHEHUN C APYTUMU NECTU-
umoamu HabnogaeTcs B nepenoBbix cTpaHax mupa B 2001-2007 rr., rae gons
repbuunaos coctasnsaet 49,7 %, dbyHrmunaos — 27,2 %, nicektuyngos — 10,5
%, opyrmx xummnyecknx cpeacts — 12,7 %.

W3 paHHbIX Tabnuupl 4 criegyeT, YTO B Nepuof cTabunbHOro Xo3sncTBoBa-
Hus (1986-1990 rr.), korga cobnoganncs ceBOOBOPOTHI U Knaccuyeckasi cuc-
TeMa OCHOBHOM 06paboTKM MouYBbl B YKpanHe Gorblue BCEero npuMeHsanmnch
nHcekTuumabl (41,5 % ot obuiern obpabaTeiBaeMor nectuyugamm nnowann),
3Ha4MTENbHO MeHbLUe repbuuunapl (23,7 %) n dyHrmumabl (16,4 %). Becomyio
YyacTb ANd 3alWuUTbl pacTeHUN OT BpeauTenen saHnman ouometon — 18,4 %.
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Tabnuua 4 — lIuHamMmuka npuMeHeHUs NeCTULMAOB U PErynATOPOB pPOCTa pacTeHUmn
B YkpauHe [10]

O6pab6oTa- B T.Y. MO Ha3Ha4yeHuto, %
Fopb! ho necth- MHCEKTULMABI N rep6uumabl
'-_‘r"l':llg"::! POACHTMLMALL 6uomeTon | hyHruumabl fAecuKaHTa 1 ppp *

1986-1990 | 57574,5 41,5 18,4 16,4 23,7
2006-2010 | 30973,1 33,3 4,3 14,5 48,1

2010 385874 36,5 4,6 16,6 46,9

2011 45856,0 28,5 5,1 17,7 48,7

2012 45169,0 27,9 4,7 17,9 49,5

MpumeyaHmne - *ppp — perynsTopbl pocta pacTeHuin

C nHTeHcudmrkaumen pacteHMeBOAYECKON oTpacnu 1 ocnabneHmem ponu
OpraHM3auOHHO-X03AMCTBEHHOMO U arpOTEXHNYECKOro MeToAa Bo3pocna 3a-
COPEHHOCTb MNOCEBOB COPHSKaMM, YTO MPUBESIO K YBENUYEHMIO 06 bEeMOB Npu-
MeHeHus repbuumaoB 6onee Yem B 2 pasa, 4ONA UX NPUMEHEHMS YBENUYM-
nace 0o 46,9-49,5 %, HabnogaeTca TeHAEHUMS YBENNYEHNS NPUMEHEHMUS
YHIMUMA0B, 3aMETHO YMEHbLUNITOCh MPUMEHEHUE NHCEKTMLMAOB (40
36,5-27,9 %).

3epHosbie Kosioco8ble Kysibmyphbl. Hanbonbliee pacnpocTpaHeHNE U 3KO-
HOMUWYECKOE 3HaYeHVe B NMOCEBaXx MEHNLbI MMEIOT COCyLLME BPeaMTEnn (Kro-
Mbl, TNW, UAKaOKW, MWEHWYHbIA TPUMC), Cpean KOTOpbIX NOSeBbLIE KIoMbl, LyKag-
Ky, TNn SBNSAKTCHA NEPEHOCHMKAMUN BUPYCHbIX 6onesHen, a JonyCTUMbIN YPOBEHb
MOBPEXAEHHOCTU 3epHa BpeaHOW Yepenalukon (Eurygaster integriceps Put.) 2 %
npeBbILIaeT 3TOT NokasaTtesb B 2-9 pa3 v 6onbLue (Tabnuua 5).

YBenuunnacb 3aceneHHOCTb pacTeHW MLIEeHWLbl 3M1aKOBbIMU TNSMKU: 06-
bIKHOBEHHOW 3n1akoBow (Schizaphis graminum Rond.), aumeHHon (Brachicolus
noxius Mordv.), 6onbwown 3nakoson (Sitobion avenae F.), yepemyxoBon
(Rhopalosiphum padi L.) (Tabnuvua 6).

AHanu3 gaHHbIX Tabnuubl 6 cBnaeTenbcTByeT, YTo B 1986-1990 rr. npo-
©reM co 3nakoBbIMU TNSIMM HA MOCEBAX MLUEHWLbl 03MMOW ObIfI0 3HAYUTENBHO
MeHbLle. CpedHsis 3aceneHHOCTb PpaCTeHUn B OCEHHUI Nepuog cocTaBnsana
4,5 % npwn uncnenHoctun 1,5 aks./pactenHune, B 2001-2006 rr. Gbino 3aceneHo
pacteHuin 23 %, B 2007-2011 rr. — 31 %, npwu cpegHen uncneHHoctn 4,5 n 5,1
3k3./pacteHune. Kpome Toro, Habnogaetcs TeHAEHUUS yBENNYEHNs Kak 3ace-
NEHHOCTU pacTeHun, Tak U YUCNEHHOCTU TNen B NeTHUW nepuos faxe no
cpaBHeHuto 2001-2006 rr. ¢ 2007-2011 rr., Korga Havanacb MHTEHCUdUKaL M
NPOM3BOACTBA MLeHnLbl. TO eCTb, C NepexooM Ha MHTEHCUBHbIE TEXHOMOTNU
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Ta6nuua 5 — [IuHamMuka 3aceneHHOCTU NOCEBOB MNLEeHULbI KITOMOM YepenaLuKomn
(Eurygaster integriceps Put.) [10]

Moka3atenun 1986-1990 rr. | 2001-2006 rr. | 2007-2011 rr.
3aceneHHoCTb NoceBoB, % 29,3 56,6 67,6
YNCTIEHHOCTb MUYNHOK, 9K3./M° 2,25 3,0 2,50
KoadhdmLmeHT 3aceneHHoCcTH 0,65 1,50 1,69
O6Lasn noBpexaeHHOCTb 3epHa, % 2,25 3,0 2,78
l:lé):é):ﬁizmcm 3epHa 6e3 3awunThbl ) 16,6 (5-25) 22 (10-48)

Tabnuua 6 — luHaMmuka 3aceneHHOCTU pacTeHUN NieHUL bl 3TaKOBbIMU TNAMU B
YkpauHe [10]

Foabl, nepuopn
flokasateny 1986-1990 2001-2006 2007-2011
OCeHHul
3aceneHHocTb pacteHui, % 4.5 23,0 31,0
YncneHHoCTb T1u1, 9K3./pacTeHne 1,5 4,5 5,1
KoadhdumumeHT 3aceneHHoCcTH 0,07 1,03 1,78
nemrul
3aceneHHoCcTb pacTenni, % - 26,5 31,6
YncneHHoCTb TNu, 3K3./cTebenb - 14,5 22,0
KoadhdmumeHT 3aceneHHocTun - 3,84 6,95

1 NOTENSIEHMEM KNMMaTa, CoCyLLMe BpeaUTENM Ha NoceBax MeHuLbl nepe-
XOASAT B pa3psif, NepBOCTENEHHbIX, YTO TpebyeT MHTeHcudmrkaumm npumeHe-
HWSI CPeaCTB 3alUMTbl NPOTUB HUX, KaK B OCEHHUN, Tak U B NETHWUIA Nepuoapl.
M3 komnnekca BpeauTene 03MMoN MNIEHULbI LMPOKO pacnpoCcTpaHeHbl U
HaHOCHAT CyLLECTBEHHbIE NMOBPEXOEHNS pacTeHUAM B Nepuod BCXOO0B 1 B Be-
CEHHe-NETHUI NepUOA 3r1akoBble Myxu: recceHckas (Mayetiola destructor Say.),
weepckue (Oscinella frit L., O. pusilla Mg.), nweHuvHas (Phorbia securis
Tiens.). Heckonbko MeHbLUEe MHOMOYUCIIEHHBIMU U BPEAOHOCHBLIMU ABNSAIOTCS:
Mepomusa xnebHasa (Meromyza nigriventris Mg.), 3eneHornaska (Chlorops
pumilionis Byerk.), myxa sipoBas (Phorbia genitalis Schn.), myxa o3umas
(Leptohylemyia coardata Fall.), onomu3a nweHndHasa (Opomyza florum F.).
AHanu3 guHamMuKn 3aceneHHOCTU NMOCEBOB KOMOCOBbLIX 311aKOB MyXamu
(Tabnuua 7) ceugetensctByeT, 4To B 1986-1990 IT. B OCEHHMIA NEepuoL, BCXO-
AaM 03UMbIX KyNbTyp NpevMyLLEeCTBEHHO BPEAUIN reCCeHcKas, WBEeACKME 1
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Tabnuua 7 — iIHamukKa 3aceneHHOCTU NOCEeBOB U NOBPEXAEHHOCTU pacTeHUN
3epPHOBbIX KOJIOCOBLIX 3/1TaKOB MyXaMu B oceHHe-neTHun nepuog [10
Mepuogn, n
okasaTenb 1986-1990 | 2001-2006 | 2007-2011
Bpeputens q;gﬂ?g,’,i,}a eAuHuLa yyeTa, IT. . .
3aceneHHoOCTb
o Hocesos, % 10,4 19,2 19,8
FecceHckas B&%?g,- HucnenHocTs 4.4 7.8 4,5
Myxa KyLLieHe TNYUHOK, 3K3./M ’ ’ '
(Mayetiola MoBpexaeHHOCTL 12 23 11
destructor pacTenuit, % ) ) )
Say.
y) Becha, MoBpexaeHHOCTL
BbIXO4 B pacTeHuit, % - 2,5 1,3
TPYyOKY ’
3aceneHHoCTb
o oceBoB, % 16,0 24,3 25,6
CeHb,
BCXO/bl- HucnentocTs 6,0 10,7 5,34
Weeackve | ywenme TINYMHOK, 3K3./M
MyX® [MoBpexaeHHOCTb 15 29 15
(Oscinella pactenut, % ’ ’ ’
frit L., 3aceneHHOCTb
O. pusilla nocesoB, % - 60 %
Mg.) Ileto, cop-
YuncneHHocTb
Z:g::awe TINYMHOK, 3K3./KOOC - 1.78 1,58
[MoBpexaeHHOCTb
Kornocbes, % - 345 2.24
3aceneHHoCTb
MweHun4yHasa MOCEBOB, % 7’1 25‘5 19'6
Myxa OceHb,
(Phorbia BCXO[b! - qwcneHHOCTb/ 2 4,76 16,4 7.3
securis KyLGHME JleI/ILII/IHOK, 3k3./M
Tiens. 0BPEXOEHHOCTb
) pacteHun, % 1.3 4.1 1.9

NEeHNYHas Myxu, BECHOM U NIETOM — B OCHOBHOM MLUEHNYHast Myxa. B rogpbl ¢
MaccoBbIM pa3sutnem Bpegutenen (2001-2006 rr.) cymmapHasi 3aceneHHOCTb
N NOBPEXAEHHOCTb PACTEHUIN B OCEHHUI Nepuog 3TUMKU Buaamun yBenmymnacb
B 21 2,3 pa3sa B cpaBHeHun ¢ 1986-1990 rr. (¢ 33,5 00 69,0 % n c 4,0 go 9,3 %).
B 2007-2011 rr. nokasaTenu YUCIEHHOCTU NIMYUHOK MYX U MOBPEXOEHHOCTU
pacTeHun cHU3nNMck Ao ypoBHst 1986-1990 rr., 4to obycnosneHo 6onee LWMpo-
KAM MPUMEHEHNEM MpeanoceBHON 06paboTkn CEMSAH MHCEKTULMAHBIMWU NPO-
TpaBUTENSAMN 1 MaHEBPUPOBAHNEM CPOKaMUN CEBa O3UMbIX 3/1aKOB.
YcTaHoBreHa elle ogHa xapaktepHasi 0CO6eHHOCTb NOBPEXAEHHOCTHU pac-
TEHWI KONOCOBbLIX 3M1akoB Myxamu. B 1986-1990 rr. He oTMevyanocb MaccoBo-
ro pasBuUTUS UMaro LLBEACKNX MyX BTOpon reHepaumu, a B 2001-2006 rr. 3ace-
NEeHHOCTb NOCEBOB B Nepmoa dopMmnpoBaHus 3epHa gocturano 60 % co cpea-
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HEeW YNCNEHHOCTbIO NMMYMHOK 1,78 3K3./konoc n noBpexaeHHoCTbio 3,45 % ko-
nocees. B 2007-2011 rr. 3aceneHHOCTb NOCEBOB U YNCIIEHHOCTb NIMYMHOK Ha
KONnocbsix cHM3unack 0o 56 %, 1,58 aks./konoc u 2,24 % konocbes, 4TO 06-
YCIOBMEHO yBenM4yeHnem 00 beMOB NPYMEHEHNS MHCEKTULMAOB NPOTUB KO-
na yepenawku n apyrux spegutenen konocbeB ¢ 1370 Tbic. ra B 2007 r. o
3117 Toic. ra B 2011 1.

Takum obpasom, aHanmM3 gMHaMUK/M YNCIIEHHOCTN OCHOBHbIX BpeauTenen
KOMOCOBBIX 3I1TaKOB 1 3aCENEHHOCTU MU NMOCEBOB B Nepuof cTabunbHOro xo-
391MCTBOBaHMSA (cobnogeHnsi ceBoOOOOPOTOB, CUCTEMbI OCHOBHOW 06paboTkm
MOYBbI, PaLVOHanbHOro NPUMEHEHUs CPeaCTB 3alUMTbl pacTeHUIN) U nepuoga
NepecTpoKM arponpoMbILLIIEHHOrO KOMMIEKCa CBUOETENLCTBYET, YTO pes-
Koe yBenu4yeHune yncrneHHoctun paga speautener B 2001-2007 rr. obycnosrne-
HO psSAOM PAaKTOPOB, @ UMEHHO: MOTEMMIEHNEM KNMaTa, HapyLUEHUEM CTPYK-
Typbl MOCEBHbIX MIOWaAen 1 ceBooOOPOTOB, YNPOLLEHMEM KOMMIIEKCA arpo-
TexHudeckux npmemoB. C nHTeHcudukaumen nponssoactea 3epHa B 2010-
2011 rr. u yBenuyeHneM npuMeHeHnsa cpeacTB 3almTbl pacTEHUA YUCTIEH-
HOCTb BpeauTernen 1 NoBpPeXAeHHOCTb MU pacTeHU npubnuxaeTcs Ao
YPOBHS CTabUIbHOro X039MCTBOBAHUS.

Kykypy3a. [locteneHHOe paclumpeHue nnoLagen nog noceBamm Kykypys3bl
¢ 1720,3 Tbic. ra B 2006 r. 0o 4913,3 Tbic. ra B 2013 r. — 370 Hanbonee peanb-
HbI/ NYTb K YBENIMYEHMIO NPOM3BOACTBA 3epHa 3TOM KynbTypon ¢ 6425,6 go
30900,1 TbIC. T COOTBETCTBEHHO.

OpHako paclumpeHve NOCEBHbIX NMoLWanen nog noceBammn Kykypyabl 6e3
Hagnexallen 3awunTbl OT KOMMMeKca BpeauTenen He no3BondeT nonyvatb
ypoxan 3epHa B npegenax 8-10 1/ra. Ha Tepputopun YKpauHbl KyKypy3y no-
BpexaatoT okono 190 BuaoB cdmtodaro. Hanbonee wmpokoe pacnpocTtpa-
HeHve nmeroT 25 BMOoB, NpenMyLLecTBEeHHO 370 nonudarn. o xapakTepy,
nepuogy Bpe4oOHOCHOCTU M TUMY HAHOCUMMbIX MOBPEXAEHWUA UX MOXHO pasfe-
NWTb Ha NATb rpynnm:

1. MNo4BeHHbIE BpeaUTENN BbICEAHHBIX CEMSIH 1 BCXOO0B (FTMUYUHKM LLENKY-
HoB — Elateridae, yepHoTenok — Tenebrionidae, nbinbueenos — Alleculidae,
nnactuHyaToycbix — Scarabaeidae, menBenku — Gryllotalpidae).

2. MNo4BeHHbIe BpeaMTeny BereTpyoLwmnx pacTeHni (ryceHmubl noarpbiaa-
rowmx coBok — Noctuidae, NMUYNHKN KYKYpYy3HOro JOMroHocuka — Tanymecus
dilaticollis Gyll., nnunHKKM 3anagHoOro KyKypysHoro xyka — Diabrotica virgifera
virgifera Le Conte.).
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3. HaszemHble omTodharn BCxoaoB (Kyku Ceporo KyKypy3HOro A4ofiroHoCMKa
— Tanymecus dilaticollis Gyll., necyaHbin megnsik — Opatrum sabulosum L., Ky-
Kypy3HbIi HaBo3HWK — Pentodon idiota Hrbst., kpaBuuk ronosay — Lethrus
apterus Laxm., weeackne myxu — Oscinella frit L., Oscinella pusilla Meid.,
utanbsHckun npyc — Calliptamus italicus K., nonocatas 6nowka — Phyllotreta
vittula Redt., nyroBovi MmoTbinek — Margaritia sticticalis L.).

4. Bpeautenu, nospexgarowme nmcTbs, cTebnm n reHepaTBHble OpraHbl
pacTeHun (KyKypy3Hbiln ctebneson MmoTbinek — Ostrinia nubilalis Hbn., xnonko-
Basi coBka — Helicoverpa armigera Hb., kapagpvHa — Spodoptera exigua Hb.,
ramma — Autographa gamma L., niouepHoBas coBka — Heliothis viriplaca Hfn.,
nyroBow MoTbInek - Margaritia sticticalis L., uMaro 3anafjHoOro Kykypy3Horo xy-
ka — Diabrotica virgifera virgifera Le Conte.).

5. Cocywme utodarn BereTupyroLwmx pacteHuin (Tnm: o6bIKHOBEHHAS
anakoBasi — Schizaphis graminum Rond., yepemyxoBas — Rhopalosiphum padi
L., kykypy3Hasa — Rhopalopsiphum maydis Fitch., 6epecknetoBasa — Aphis
solanella Theob., moxHaTas Kykypy3Has — Rungsia maydis Pass., unkagku:
wectutodedHasi — Macrosteles laevis Rib., nonocatasa — Psammotettix striatus
L., TemHasa — Laodelphax striatella Fall., knonbl Lygus spp.: TpaBsHon — L.
rugulipennis Popp., noneson — L. pratensis L., 3nakoBbln — Trigonotylus
coelestialium Kirk., a Takke xnebHble knomnbl Yepenawku — Eurygaster spp.,
0BbIKHOBEHHbIN NayTUHHBI Knew, — Tetranychus urticae Koch.).

HanbonbLuyto onacHOCTb A NOCEBOB KyKypy3bl MPEACTaBMASIOT: KyKypy3HbI
cTebneBo MOTbINEK, XIOMKOBas U Apyrue BUAbl IMCTOMPbI3YLLMX COBOK. VIHTEH-
CVBHO pacnpoCTpaHseTCsl Ha BOCTOK 3anafHbIn KyKypy3HbI Xyk. CpeacTea 3a-
LWMTbl OT BpeauTenemn BereTMpyoLmx pacTeHNA NPUMEHSIIOTCS HEOOCTaTOYHO.
Tak, npu 3aceneHun 74,3-68,5 % noceBoB KyKypy3bl Ha 3epHO CTEOMNEBbIM KyKy-
PYy3HbIM MOTbINTBKOM NOBPEXAEHHOCTb cTebnen coctasnseT 22,7-8,0 %, noyart-
koB — 13,8-6,0 %. CpencTBa 3awuThl npuMeHaoTesa Ha 7,8-21,3 % noceBoB, 13
koTopbix Ha 94,3-81,0 % obpaboTaHHOW NoLLaan MPUMEHSIETCA TPUXOrpamma,
a Ha 5,7-19,0 % — xumnyeckuin metog (Tabnuua 8).

He meHee BpeAOHOCHbBIMY ABMSIOTCS pasnmyHble 60Me3HN: KOPHEBbIE THU-
nn, renbMWHTOCTNIOPMO3 NINCTLEB, TBEPAASA U MNbifibHas rofioBHWU, 60Me3HN no-
yaTkoB — hy3apunosHas rHunb, 6akTepuros, nnecHeBeHne, 6enasi n cepasi rHu-
nun, HUrpocnopmo3s. PacnpocTpaHeHunto oy3apno3HOn rHUAM NoYaTKoB Crnoco-
OCTBYET X MOBPEXAEHHOCTL NyCeHNLLaMy CTeBNEBOro KyKypy3HOro MoTbiSb-
Ka 1 XINOMKOBOW COBKM, YTO CBMAETENLCTBYET O HEOOXOANMOCTU UHTEHCU M-
Kauum npumMeHeHus cpeacts 60pb0bl C aTUMKU BpeauTensmu.
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Ta6bnuua 8 — luHamuka 3aceneHHOCTU NOCEBOB U BPeAOHOCHOCTU cTe6neBoro Mo-
Tbinbka (Ostrinia nubilalis Hbn.) 1 06beMoB NpMMeHeHusi CpeAcTB 3alMUThl KYKypy-
3b1 [10]

Foabl

Mokazareny 2001-2006 | 2007-2011 | 2012 | 2013
'T_'Sg”#g“b KyKypy3bl Ha 3€pHO, 1703,0 25243 | 46254 | 4913,3
3aceneHo noceBoB cTe6NEBLIM MOTbIIbKOM, Y% 74,3 72,6 68,5 -
IMoBpexaeHo cTebnen, % 227 15,3 8,0 -
[MoBpexaeHo novaTkoB, % 13,8 10,1 6,0 -
[MpuMeHeHo CpeacTB 3aLnThbI, ThIC. ra 132,5 538 986,0 | 1003,5
ObpaboTaHo NoceBoB, % 7,8 21,3 21,3 20,4
B T.4. GUOMETO[, ThIC. Ta 125,0 468,0 799,0 | 858,0

% 94,3 87,0 81,0 85,5
XUMMETO[, ThiC. ra 7,5 70,0 187,0 145,5

% 5,7 13,0 19,0 14,5

MacnuyHbIN KOMNNEKC KynbTyp B YKpauHe npeactaBrieH NOACOMHEeYHU-
KOM, parncom 1 Coen.

ModconHeyHuK — ogHa 13 Hambonee 3KOHOMUYECKM BbIFOAHBLIX KYNbTyp.
OpHako oH o4eHb TpeboBaTeneH K arpoTeXHMKE, MHTEHCUMBHO MCTOLLAET MOYBY
n TpebyeT 0COGEHHOrO BHUMaHWsA Npuv BblpalumBaHuy. MNpy HE4OCTaTOYHO Bbl-
COKOM ypoBHe 60pb0bl ¢ COpHsikaMum BonbLLUe BCero 3acopseT noysy. [og noce-
BaMu aTou KynbTypbl B 2010-2013 rr. 66110 3aHATO 4572-5089,4 ThIC. ra, 4TO CO-
ctaBnsieT 17-18 % naxoTHOW 3eMnu, @ B HEKOTOPbIX 00NAacTAX CTEMHOW 30HbI
(Banopoxckomn, JNyraHckon, [oHeukon) — 37,1-29,5 %, 4TO NPUBOAMUT K HEAOMNYC-
TMMOMY MepeHacbILeHNI0 CeBOOOOPOTOB NMOACOMHEYHUKOM U faXe K MOHO-
KynbType. Takoe nepeHacbileHne naxoTHON 3eMnu NOACONTHEYHMKOM CMOCO-
BCTBYET pacnpoCTpaHeHMIO Kak creumanu3mpoBaHHbIX BpeauTenen (nogcon-
HeuyHWKoBbIN ycad — Agapanthia dahli Richt., nogconHe4HrKoBas LUIMMOHOCKA —
Mordellistena parvula Gyll., nogconHe4yHnkoBasa orHeBka — Homoesoma
nebulellum Schiff.), Tak n MHorosiaHbIX (MTanbsiHCKMA Npyc - Calliptamus italicus
K., ntouepHoBasi coBka - Heliothis viriplaca Hfn., xnonkoBas coBka - Helicoverpa
armigera Hb., nyroBou moTbinek - Margaritia sticticalis L. v gp.).

Kpome Toro, LWMpoko pacnpocTpaHaeTCsi ONacHbIN KapaHTUHHBIN NapasuTu-
YEeCKUIA COPHSIK — MOACONHEYHMKoBas 3apasnxa — Orobanche cumana Wallr.,
nopaxeHne pacteHun KoTopbliM B nocriegHue rogsl (2010-2013 rr.) gocturno
10 %, uyTo B Uenom TpebyeT pagnkanbHOW KOPPEKLUMM MOCEBHbLIX MoLWaaen
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nog noceeamm NoACOMHEYHNKA, BBEAEHNE CEBOOOOPOTOB U HEYKOCHUTENBHO-
ro coOnaeHUs BCEX ANIEMEHTOB MHTErPMPOBAHHON 3aLUThbl KyNbTYpbl.

Panc. be3ynepxHoe Bo3dpacTaHne noTpebneHns NnpupogHbIX 3anacos
3HEeproHocuTenen NpUbnxaeT YeNoBEYECKYHO LIMBUM3ALMIO K KaTacTpode n
BbIHYXXOAET UCKaTb anbTepHaTMBHbIE BO30OHOBMSEMbIE SHEPrOHOCUTENN —
fbroamsenb (pactutensHoe Macno), ataHon. K pacteHuam, cnocobHbIM Npo-
n3BoauTb Buoamsens, OTHOCUTCS panc. TexXHONMorvs BblpallMBaHus parnca
3HAYUTENBHO NpoLLe, YeM MOACONTHEYHUKA, a NOJTyYEHNE BbICOKUX YPOXKaeB
CEMSH KynbTypbl SIBMIAETCA 3KOHOMWUYECKM BbIrogHbIM. Kpome Toro, 03MMbin
parc siBNsieTCA XOpOoLUMM NpeaLecTBEHHUKOM Arsi 38PHOBbIX KYNbTYp, TaK Kak
paHo ocBOBOXAaeT none n gaeT BO3MOXHOCTb CBOEBPEMEHHO MOArOTOBUTb
ero Kk ceBy. Panc octaBnsieT 60nbLLIOE KONMMYECTBO pacTUTENbHbIX OCTATKOB U
ABNSAETCHA NpeKpacHbIM MEOOHOCOM.

Mnowaan nog noceBamu 03MMOro parnca B YkpavHe ysenuunnucs ¢ 207
Tbic. ra B 2005r1. 00 996,1 Thic. ra B 2013 r. C yBenuyeHnem nnowazen nog no-
ceBaMu parca Havanocb HapacTaHWe YMCIIEHHOCTU creumannanpoBaHHbIX
BpeauTenen: pancosoro usetoeaa — Meligether aeneus F., nununsLymka pan-
coBoro — Athalia colibri Christ., cTebneBoro ckpblITHoxo60THUKa — Baris
chlorizans Germ., cTebneBOro kKanycTHOro CKpblITHoXxo60THMKa — Baris
carbonaria Boh., cemeHHOro ckpbiTHoxo6oTHuka — Ceunthorrhynchus
assimilis Payk., kanycTHomn Tnv — Breviciryne brassicae L., a Takke psiga MHO-
rosigHbIX Bpegutenen. Bce ato TpebyeT yCMeHHOro BHUMaHWsS K 3aLumTe no-
CEBOB parca oT JOMUHaHTHbIX BpeauTenen, 6e3 KoToporo HEBO3MOXHO MOsy-
YUTb Hagnexatume ypoxaum n cemeHa. Tak, ecnv B 2005 r. nocesbl panca o06-
pabaTbiBanu B cpegHem 0,87 pasa, B 2010 r. — 1,90, aB 2012 r. — 3,36 pasa
(Tabnuua 9).

Cos. Cpean cTpaTernyecknx KynbTyp arponpoMbILLIIEHHOrO KOMMekca
COSl 3acrnyXmMBaeT 0COOEHHOE BHUMAHWE, KaK MO Ha3HaA4YeHMo CEMSH, Tak 1 No
COXpaHeHMIO NNOJoPOANSA NOYBbLI. B oTnnume oT Apyrnx MacrmyHbIX U NpoAao-
BOMbCTBEHHBIX KyNbTyp cosi oboraiaeT no4sy a3otoM Grarogaps cvkcaumm
€ero 13 Bo3agyxa, sIBNSeTcs NyylmM NpeaLlecTBEHHNKOM, CMOCOOCTBYHOLLUM
MOBBILLEHMIO YPOXaMHOCTK nocneyroLwwmx Kynetyp. K Tomy xe cosa Tpebyet
BbICOKOIO YPOBHS 3alUMThl OT COPHSIKOB, YeM ocriabeBaeT 3aCOPEHHOCTb Mo-
nen arpoakocucteMsl. MNnowaan nog noceBamy cou yBenmymunack ¢ 73 TbiC.
raB 2001 r. 8o 1366,1 Tbic. ra B 2013 r. OgHaKO ypoXKanHOCTb CEMSIH COM B Ha-
wen ctpaHe HegoctaTtoyvHasd, B 2005-2010 rr. oHa B cpegHeM cocTaBnsna
1,44 1/ra, B TO Bpems Kak B NepefoBbIX XO3AWCTBaxX NoMyyatT YypOXKanHOCTb
cemsH 1,8-2,0 T/ra, 4TO BNOSMHE peanbHO AN YCIOBUIA BO BCEX XO3SNCTBAX.
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Tabnuua 9 — O6bLeMbl NPUMEHEeHUs1 UHCEKTULMAOB U PYHIMLMAOB Ha OCHOBHbIX
CeNnbCKOXO3AANCTBEHHbIX KyNnbTypax B YkpauHe [10]

3epHoBbie | Moacon- CaxapHas
lop Moka3artenu KyNbTYpbI HeYHUK Cosn Panc cBekna
[NoceBHas nnowanpb,
THIC. 3 14661 4572 1076 907 501
2010 | OBpacorako nectuum- | gqq 146 285 1719 1019
Aamu, Tbic. ra
KpatHocTb 06paboTku 0,62 0,03 0,26 1,90 2,03
NoceBHas nnowaab,
TLIC. ra 15350 4739 1134 870 532
2011 | O6paboTtaHo nectuum-
aMW, THIC. [3 10957 256 458 1812 1451
KpaTHocTb 06paboTku 0,71 0,05 0,40 2,08 2,77
MoceBHas nnowaab,
TIC. ra 15032 5194 1476 566 458
2012 | O6paboTtaHo nectuun-
aMU, THIC. 13 9917 555 585 1903 1365
KpaTHocTb 06paboTku 0,66 0,11 0,40 3,36 2,98

Cpeav psiga hakTopoB, OrpaHNYMBatoLLMX NPOAYKTUBHOCTb COBPEMEHHbIX
COPTOB COW, CyLLIECTBEHHOE 3Ha4YeHVe MMEIOT BPEAHbIE OPraHn3Mbl: COPHSKN,
bonesHu 1 BpeguTenu.

OCHOBHbBIMU COPHSIKaMK B MOCEBAX COM SIBNSHOTCSA: amOpo3usi NOSbIHHOMMC-
THas (Ambrosia artemisiifolia L.), ocot noneson (Sonchus arvensis L.), natyk
avikni (Lactuca serriola L.), BbloHok noneson (Convolvulus arvensis L.), Bce Bu-
apbl ropues (Polygonum spp.), nopTynak oropogHbin (Portulaca oleracea L.),
LWEeTUMHHUK (MbILLen cu3bliin) cnsbin (Setaria glauca L.), WWETUHHUK 3eMneHbIv
(Setaria viridis L.), wupuubl Bcex BuaoB (Amaranthus spp.), nacneH YepHbIn
(Solanum nigrum L.). Mpn aTom cnegyeT NOAYEPKHYTb MOLLHYHO 3KCMaHCUo B
arpoduToLeHo3ax com ambpo3nmn NOMbIHHOMMCTHOW, XapaKkTepusyoLencs
Ype3Bbl4aNHO BbICOKOWM MMACTUYHOCTBIO KO BCEM YCIIOBMSM, BbICOKOW KOHKY-
PEHTOCMOCOBHOCTBIO OTHOCUTENBHO BonbLUMHCTBA KynbTyp [13]. Mpun BbICOKOM
YPOBHE 3aCOPEHHOCTN MaxoTHOro crnos (6onee 1 mnpA. cemsH Ha 1 ra) u pac-
NPOCTPaHEHHOCTV MHOTOMETHUX KOPHEBULLHBIX COPHSAKOB MOMYYUThb Haanexa-
LM ypoxar cou 6e3 npuMeHeHns repbrumnaoB NpakTUECKN O4YeHb CMOXHO.

3 GonesHen HaMbonbLLYO ONAcHOCTb Af1s COM NpeacTaBnsaoT dysapros
(Fusarium spp.), domoncuc (Fomopsis sojae Lehm.), nepoHocnopo3s
(Peronospora manshurica Sydow.), cknepoTuHno3 (Sclerotinia sclerotiorum),
cemMAfonbHbIN 6akTepnos, 6akTepranbHbIA 0Xor, BUpYCHble 6onesnun. Cos
npenmyLLeCcTBEHHO NopaxaeTcs OAHOBPEMEHHO HECKONbKMMUN BO30OyAMTENS-
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MK BonesHen, YTO CHMXKaeT ypoxanHOCTb cemsiH Ha 15-30 %, cogepxaHune
fenka — Ha 4-5 %, xupa - Ha 3-7 %. BupycHble 60ne3Hn CnocobHbI CHU3NTL
ypOxanHoCTb ceMsH Ha 36-85 %, a cogepxxaHue xupa — Ha 15-18 % [19].

B YkpauHe BpegHas dhayHa arpoLeHo3a cou npegcrtasneHa 114 sugamn. B
BrnaronpuATHbIE NS CBOEro pasBUTUS rofbl OCHOBHbIE BPeaUTenu (nyrosomn
MoOTbInek — Margaritia sticticalis L., xnonkoBas coBka — Helicoverpa armigera
Hb., ramma — Autographa gamma L.) B nepuo MacCcoBOro pa3mMHOXeHUs Crno-
COBHbI YHUYTOXUTE 90% ypokas KynbTypbl.

Cpeou Hanbornee pacnpocTpaHeHHbIX BUAOB huTodharoB 3HaYNTENbHbIN
Bpe NpUYMHSAIOT: akaunesas orHeBka (Etiella zenckenella Tr.), 06bIKHOBEHHbIV
nayTuHHbIV knew (Tetranychus urticae Koch.), nyroBon moTbinek (Margaritia
sticticalis L.), knonel cnenHsku (Miridae spp.), coBku (Noctuidae spp.), 4To Tpe-
ByeT ueneHanpaBneHHbIX MEPONPUATUI NS 3aLMThl NOCEBOB COW.

[ns adppeKkTMBHOM 3alLUUTbI COM OT BPEOHbIX OpraHn3MoB HeobXxoanuMo
NPUMEHSATb UHTErPUPOBAHHYIO CUCTEMY, FAPMOHUYHO CoYeTatoLLen opraHusa-
LMOHHO-XO3ANCTBEHHbIE MEPOMNPUATUS U arpoOTEXHUYECKNE MPUEMBI, UCTOMb-
30BaHMe YCTONYMBbIX BbICOKONPOAYKTUBHBIX COPTOB, BUONOrMyeckux cpeacTs
N paLMoHanbHOro NpMMEeHeHNs NeCTULMAOB.

OCHOBHbIMU 3rieEMEHTaM1 MHTErPUPOBAaHHON 3aLLnTbl ABASIOTCA: cobnoae-
HMe YepedoBaHUA KynbTyp B ceBoobopoTax, C BO3BpaLLEHMEM COM Ha Mpe-
XHee rnore He paHee Kak Yyepes 3 rofa; UCrnonb3oBaHe YCTONYMBBIX NPOTUB
BpeauTenen n bonesHeln COpToB; CEB B ONTUMASIbHbIE CPOKM KOHOULMOHHBIMU
ceMeHamu, o6paboTaHHbIMK 3aLUTHO-CTUMYITMPYHOLLMMW KOMNO3ULUSMU B
XOPOLLO NOATOTOBMIEHHYH MOYBY; BHUMATEMbHBIN YXOA 32 NOCEBOM U CBOEB-
peMeHHOE BbIMOSTHEHNE 3aLUUTHBLIX MEPOMNPUATUA; CBOEBPeMeHHas ybopka
ypoxasi, 04MCTKa 1 KanMbpoBka CeEMsH, JOBeAeHNe Ux A0 BriaxHocTu 12 %;
3ajienka NopaxeHHbIX PacTUTENbHbLIX OCTaTKOB B NOYBY.

CaxapHas cBekna. OgHa 13 TpaguLMOHHBIX KynbTyp B YkpauHe. B no-
cnegHve rogbl B MMpe Habniogaetca TeHAEHUUS B YMEHbLUEHUN MPOU3BO-
OCTBa caxapa C KOPHEeNnso40B CBEKIbl, HO YBENMYMBAETCS €ro Npon3BoACTBO
13 caxapHoro TpocTHuKa. B YkpaunHe 3a nocnegHue 20 net npou3BoAcTBO ca-
xapa ymeHbLmnochk ¢ 5,15 (4,8-5,5) mnH. 1B 1986-1990 rr. fo 1,573 MnH. T B
2008-2009 rr., nnu B 2,89 pasa B pesyrbTaTe CoKpaLleHns NOCeBHbIX MroLLa-
aenic 1719 Teic. ra (1986-1990 rr.) go 300-500 Thic. ra (2008-2009 rr.). B TO xe
BpeMs B pesyrnbTaTe pasMmeLLeHns NoceBOB CBeKMbl B 6naronpustHon Ang
KynbTypbl 30HE 1 YCOBEPLUEHCTBOBAHUSA TEXHOSOMMM BblpaLLMBaHUS ypOXan-
HOCTb KOpHENnoAoB yBenuyunach ¢ 23,6 t/ra (1986-1990 rr.) go 32,3 1/ra B
2008-2010 rr.
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[Mpun 3TOM BaXKHy0 POJSib UrpaeT yCOBEPLUEHCTBOBAHHAs 3aLumTa KynbTypbl
OT BpeHbIX opraHM3mMoB. CeB Npon3BoanTca cemeHamu, 06paboTaHHbIMK 3a-
LWMTHO-CTUMYTMPYHOLLMMM KOMNO3ULMUSIMU, B MEPUOA BEreTauum NpoTmB Bpe-
auTenen n bonesHen NpoBoaAUTCS B cpeaHeM 2-3 06paboTkum noceBoB (Tabnu-
ua 9). OgHako cyLlecTByeT ONacHOCTb, YTO yBENMYEHMe NnoLwanev nog noce-
BaMu panca B OAHOM M1 TOW e 30He CNocobCTBYET HAKOMMEHUIO CBEKITOBUY-
HoOV HemaTodbl. [ns npegoxpaHeHus 3Toro HeobxoaMMO YeTKo cobnaaTb
YyepenoBaHWe KyrnbTyp B CEBOOOOPOTAX, B KOTOPbIX CyMMapHas HacbILLEH-
HOCTb CBEKIIOM 1 pancoM He fofmkHa npesbiwatb 20 %.

Takvum ob6pasom, aHanm3 pUTocaHUTApPHOrO COCTOSIHUA arpoLEeHO30B CTpa-
Termyecknx anst YkpaunHbl KynbTyp, CBUOETENbCTBYET O BaXKHOW POfv YPOBHS
MX 3aLMUTbl OT KOMMIIEKCOB BpeauTenen, 6onesHen n CopHoM pacTutenbHoC-
T, 6€3 KOTOPOV HEBO3MOXXHO MOMYYUTh HAAMNEXALLMIA ypoXKa Ka4eCTBEHHOM
npoaykunmn. HecMoTpsa Ha TO, YTO arpoONPOMbILLIIEHHbIA KOMMMEKC B35S KYpC
Ha MHTEeHCMdUKaLMIO NPOM3BOACTBA PaCTEHMEBOAYECKOW MPOAYKLMN, YPO-
BeHb 3alUNTbl paCTEHUN HeaoCTaTOUHbIN. [JaHHble Tabnuubl 4 cBuaeT-
€NbCTBYHOT, YTO Mbl HE JOCTUMIM YPOBHSI 0OBEMOB NPUMEHEHMS NECTULNOOB B
nepvod ctabunsHoro xossncrteoBaHus (1986-1990 rr.), ¢ 6onee BbICOKMM
YPOBHEM B CMCTEMaX 3alUTbl C MPUMEHEHNEM arpoTEXHUYECKOro 1 Gruonoru-
YeCcKoro MeTO0B.

B Tabnvue 9 nprBeaeHbl 06bEMbI MPUMEHEHNST NECTULMAOB (MHCEKTULMAOB
1 OYHrMUMO0B) Ha OCHOBHBIX KyrbTypax B 2010-2012 rr. AHanusa gaHHbIX 3Tow
Tabnuubl CBMAETENBCTBYET, YTO MOCEBbLI 3€PHOBbLIX KYNbTYp BMECTE C KyKypy-
301 obpabatbiBaloT MHcekTodyHrMumaammn 0,62-0,71 pas, npu 3TOM NOCEBbI
nweHuubl Ha 56,6-67,6 % nnowaaen 3aceneHsl KNonoM Yyepenatukown (tabnuua
5), a noceBbl KyKypy3bl Ha 68,5-72,6 % nnoLiaam — ctebneBbiM KyKypy3HbIM MO-
TbinbkoM (Tabnuua 8). C y4yeToM YMCNEHHOCTU psda Opyrvx BpeguTenen Ha
3TUX KyNbTypax 06beMbl MPUMEHEHUSA aKTUBHbIX 3aLLMTHBIX MEPONPUSATUAIA JON-
XHbI ObITb yBENNYEHbI MMHUMYM B 2 pa3a. Ha TexHnyeckux KynbTypax Hanbo-
nee MHTEHCMBHO Bo3pacTaeT HeobXoAMMOCTb NPUMEHEHUA NecTULMAO0B Ha
pance u coe. HegoctaTo4yHO NPOBOAMTCS 3alymTa NOACONHEYHUKA.

C nMHTeHcudurKaumen Npon3BoaAcTBa pacTEHNEBOAYECKON NpoayKLuN,
ocnabneHvem ponu opraHM3aunoOHHO-XO3AWCTBEHHbBIX MEPONPUSTUR, arpo-
TEXHUYECKOro 1 BMonormyeckoro MeToaoB, He4OCTAaTOUYHbIM UCMNOSb30BaHU-
€M UMMYHOJIOrMYEeCKOro MeToaa, AOMUHAHTHOCTBIO XMMUYECKOro MeTo4a Ha-
nbonee BaxHy porb Urpaet ob6paboTka ceMeHHOro martepuana 3awmT-
HO-CTUMYTMPYHOLLMMM KOMMO3ULUSIMU, UITN KaK ero Ha3biBaloT NpOTpaBnvBa-
HUe CeMSsH.
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[MpoTpaBnuBaHne CEMEHHOro Matepuana — 3TO KOMMIIEKC MepPONpUSTUN,
HarnpaBfeHHbIX HA YHUYTOXEHNE UHEKLMM pacTUTENbHOrO (rpPMBHOM Npupo-
Obl) UMK XMBOTHOMO NMPOUCXOXAEHUSA (HeMaToabl, 6akTepumn), OCHOBHbIX Bpe-
anTenen, HaxoadsiLLMXCH B MOYBE U CO34atoLLMX ONMaCHOCTb NMOBPEXAEHNS pac-
TEHWUW, YTHETEHUSA UX POCTa U PasBUTHUS.

CoBpemeHHas npegnocesHas obpaboTka ceMeHHoro matepuana 6onee
KOMMIIEKCHOE MeponpusiTue, 4emM NpocToe NpoTpaBrieHne CeMsiH, Tak Kak npu
3TOM Kpome (PYHTMLMAO0B U MHCEKTULUO0B HAHOCATCS 3aLUTHO-CTUMYTUPYHO-
LLMe KOMMNO3MLMK, coaepXaluue perynsatopbl pocta pacTeHuin, MMKpoyaobpe-
HWS1, OTAENbHbIE MUKPO3NEMEHThI, MeHKoobpa3oBaTenu, YTo B COBOKYMHOC-
Tn obecneydnBaeT Kak 3awuTy, Tak U CTUMYMALUI0 POCTOBLIX NMPOLECCOB.

3aWnNTHO-CTUMYMPYIOLLME KOMMNO3NLMM COAEpXKaT psf BELLeCTB pa3Horo
HasHaveHusa (1-2 A4.B. nHcekTMuMaoB, 1-3 — dyHrMumMaoB, perynaTtopoB pocTa
pacTeHuin, MUKPOyaoOpeHun 1 ap.), 4To TpebyeT Hay4yHOro noaxoda K ux npu-
MEHEHMIo 1 Jo3nposBaHuto. MNMpn aTom obs3aTensHO AomKHa BbITb y4TEeHa Hop-
Ma BblCeBa ceMsH, pakumoHHas macca 1000 cemsH, KoTopasi B pasHbIX CO-
pTax n rmépuaax npy pasHbiX yCroBUSX BblpalLMBaHMS O4eHb CUMbHO U3MEHS-
eTcsa. HopmmnpoBaTth 3aLMTHO-CTUMYNUPYIOLLME KOMMO3MLUN HYXXHO Ha TOHHY
CEMSIH, a He Ha MOCEBHY0 €ANHMLY, Tak KaK 3TO AeNnaeTCsl Ha CaxapHOW CBEKIe.

[nsa obecneveHns Hagnexauien acpdekTMBHOCTN 0O6paboTKM CEMEHHOIO
MaTtepuana arpoHOM, OOCNYXMBaOLLMIA XO3ANCTBO, PyKOBOACTBYSICb (oMTOCa-
HUTapHbIM COCTOSIHMEM Mofen, BUoNorMYecknMmn 0COBEHHOCTAMN BPEOHbIX
OpraHM3MOB, CTEMEHbI0 MOPAXEHHOCTU CEMSH NaTtoreHamMmm 1 MMMYHOJOru-
YeCKMMM CBOMCTBaMW copTa unu rmbpuaa, 3anporpaMmmMmMpoBaHHON ypoxan-
HOCTbIO KyNnbTypbl, TEXHOMNOIMEN e€ BO3OeNbiBaHUs, Ha3HaYeHNeM npoaykK-
uun, nogbupaeT HeobXxoaMMbIE KOMMO3ULNN.

Mpn ob6paboTke cemaH cnegyeT NOMHUTbL 06 onacHOCTU BbICTPOro opmu-
pOBaHMSA PE3MCTEHTHOCTU MONYNALUUN BpeauTenen n pac Bo3dyautenemn 6o-
nesHewn Kk npenapatam. [Ans 3amennenns Temnos hOpMMPOBaHUST PE3UCTEH-
THOCTW Y BPEAHbIX OPraHM3MoB HeOBX0AMMO YepefoBaHWe npenapaToB Ye-
pe3 2-3 roga. CaMblM pagukanbHbIM aHTUPE3UCTEHTHLIM MEPONPUATUEM SB-
nsieTc NPUMEHEHNE MHTErPUPOBAHHBLIX CUCTEM 3aLUUThI KYNbTyp.

CokpalieHre 06beMOM NpUMEHEHUsT NeCTULNOO0B B UHTErPUPOBAHHbIX
cucTemax 3alMTbl pacTeHun npy obecneyeHnmn BbICOKOrO YPOBHS 3alLMThbI
BO3MO>XHO MpK NPaBUIbHOM UCMOSb30BaHNM YCTONYMBBIX COPTOB 1 rMOpuaoB.,
4YTO KpoMe Toro, byaeT cnocobCcTBOBATL YBENMMYEHUIO POSNN MPUPOAHbLIX pery-
NATOPHbIX hakTopoB (buomeTona).

282



CoBpemeHHble copTa U rMbpuabl MHTEHCUBHOMO TUMNa NPenMyLLEeCTBEHHO
obnagatoT onpegeneHHbIM YPOBHEM YCTONYMBOCTM 3@ CHET BbICOKOTO YPOBHS
TONEPaHTHOCTU U YCKOMb3aHWs, HE UCKMOYaeTCs NPUCYTCTBUE aHTUKCEHO3a U
aHTMbMno3a.

AHTUKCEHO3 — HEMPWBIIEKATENBHOCTb, OTBEPXXEHNE BPEQHOrO OpraHn3mMa.
AHTUONO3 — YrHETEHME TEMMOB Pa3BUTUS, HEMPUITOLHOCTb AN Pa3BUTUS
BpeAHOro opraHmama. TonepaHTHOCTb (BbIHOCIMBOCTb) — CMOCOBHOCTL pac-
TEHWU BOCCTaHaBMMBaTb NOBPEXAEHHbIE YAaCTV UM MEHbLLE pearnpoBaTh Ha
3TN NOBpEeXAeHUa noTepen NPoayKTUBHOCTU. YCKOMb3aHNe — HECOBMECTU-
MOCTb YYBCTBUTENMbHbIX heHotas pacTeHnin C BpeAOHOCHOW cTaanen Bpeau-
Tens.

Hanbonee ueHHbIMU, C TOYKM 3PEHUS COXPAHEHUS YpOXasi U perynmposa-
HWS1 YNCITEHHOCTM BPeOHbIX OPraHn3MoB, SBMASKOTCA copTa U rmbpuabl ¢ Hanu-
4YMeM aHTUKCEeHO3a M aHTMBKo3a. Jlydywnmm sBnsaTca copta unu rmbépuapl, B
KOTOPbIX MPUCYTCTBYIOT BCE TUMbl YCTONYMBOCTU. TONEPAHTHOCTb MOXHO YCU-
NUTb oNTUMK3aumen yaobpeHuii n perynstopamm pocra pacTeHWUN, YCKonb3a-
HWe — cpokaMu ceBa, YOOpKoW ypoxasi.

PaspaboTaHHble HaMy MeToZbl NMOMEBOr0 OLLEHMBAHUS COPTOB MLUEHULbI U
kapTodpens [15,16] u npoBeAeHHbIN aHann3 ypoBHS UX YCTOMYMBOCTU OTKPbI-
nv 6onbLue BO3MOXHOCTEN MMMYHOMOMMYeCcKoro MeToAa K psigy onacHbIX Bpe-
antenen nweHuubl (KNon vyepenatuka, NWeHNYHbIA TPUMC, 311aKoBble MYXU,
cTtebneBble xnebHble NUUIbLLMKN) 1 KapTodens (Koropanckui XyK, NPOBO-
noyHukn) [17-20].

Mcnonb3oBaHme ycTonyMBbIX NPOTUB BpeauTenen u Bo3byantenen bones-
Hel COpTOB 1 MMBPMAOB NO3BOMSET CHU3NUTb MOTEPU YPOXKaEB KyNnbTyp 1 SHEP-
rosaTparbl Ha 3aLUUTYy pacTeHuin B cpeaHem Ha 25-30 %, ynpoCTUTb TEXHOIO-
rMmn BO3OenblBaHMS 3a CHET COKpaLLEeHNs onepaumni Ha 3aluTy pacTeHui, co-
XPaHUTb U aKTMBU3NPOBATb MOME3HY SHTOMO-akapudayHy.

[nNsi NoBbILLIEHNST PO UMMYHOJSIOTMYECKOIO METOAA He HY>KHO B0MbLUMX Ka-
NUTaNoBMOXeHUA, HEOOXOAMMO NOCTaBUTL Liefb U OCYLLECTBUTbL psig Meporn-
PUSITUIA: HAy4YUTCA OLEHMBATb YPOBEHb YCTOMYMBOCTU COPTOB U rMOPUOOB K
KOHKPETHbIM BpeAHbIM OpraHn3aMam, OLeHUBaTb peanun ¢ yCTOMUYUBBLIMU CO-
pTamu 1 rmbpuaaMm 1 NpaBUNbHO UX UCMOMb30BaTb B TEX PErnoHax, rae a1o
Heobxoaumo n uenecoobpasHo, MCXOOA M3 30HANBHOIO PacnpoOCTPaHeHUs
BpPELHbIX OpraHM3MoB.

He meHee BaxHbIM sIBNSIETCA LieNieHanpaBreHHOCTb Hay4YHOro noteHumnana
W YETKO NOCTaBfieHHas 3aJada Ha peLleHne 3Ton YpesBblHanHO BaXXHOW rocy-
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[apCTBEHHON Npobrembl, a Takke obbegUHEHNE YCUIUA CeNneKLUOHEPOB 1
MMMYHOJOroB (oMTONaTONIOroB, 3HTOMOJSIOIOB, BUPYCOSIOrOB, reflbMUHTOJIO-
roB) B eAuHble TBOPYECKME KOMMNeKTuBbl. lNepBooyepenHon 3agaden Takmx
KOMMeKTMBOB JOSMKHA ObITh pa3paboTka yHMMLUMPOBaHHbIX CTaHAAPTU3NPO-
BaHHbIX METOAUK MOSIEBOrO OLIEHNBAHNSI YPOBHS YCTOMYMBOCTU KaK CenekLum-
OHHOro MaTepuarna, Tak 1 yXe CO3[aHHbIX paHee COpTOB, NMOUCK MCTOYHUKOB
YCTOMYMBOCTM 1 UCMONb30BaHME X B CENEKLUMOHHOM npouecce, paspaboTtka
TaKTMKM 1 CTpaTErMn UCMOSb30BaHNSA YCTONYMBEIX COPTOB 30HAMbHbBIX MHTEr-
PUPOBaHHbIX CUCTEMAX 3aLLMUTbI KyNbTYp OT BPEAHbIX OPraHN3MOoB.

YpesBblvaliHO BaXXHbIM LLIAroM B YCKOPEHHOM peLLUeHMM 3TOn npobnemsbl
MOXeT ObITb M3BMEHEHME YCIOBUIA perncTpaumm u npyaaHue npenumyLlecTs
BbICOKOYCTOMYMBBIM COpTaM K Hanbornee onacHblM BpeauTensm n 60nesHsm,
a TaKke maTepuanbHasi 3aMHTePEeCOBaHHOCTb B CO34aHUUN Taknx COPTOB.

Mcxoast M3 BbILLEN3NOXEHHOTO, KOHLENUMS NHTErPUPOBaHHOW 3aLLUTbI MO-
neBbIX KyNnbTyp TpebyeT HECKONbKO APYroro noaxoaa, Yem aTo 6bIno npu cra-
O1NbHOM NNaHOBOM (DYHKLMOHUPOBAHMM arpapHOro cektopa.

1. [MaBHas ponb OTBOAWUTCS OpPraHM3aLMOHHO-XO3SNCTBEHHOMY MeToay.
PeanbHbIn nogxon OOMKEH HAa4YMHATLCSA CO CcTabunuaaumm CTPYKTypbl NOCeB-
HbIX NMOLLaAen N NOCTPOEHNA CEBOOOOPOTOB, OLIEHKM (PUHAHCOBON BO3MOX-
HOCTW X03ancTBa obecnevynTb HeOOXOOUMbIA YPOBEHb U CBOEBPEMEHHOCTb
BbINOMHEHNSI BCEX TEXHONOMMYECKMX onepaumi, aHanmsa CopToBOro CocTaea,
noTeHumanbHOM NPOAYKTUBHOCTU KaXK40ro copTa v rubpuaa, kayectsa CEMSsH.

2. Mopbop ycTon4MBbIX COPTOB UM TMOPUAOB C y4ETOM 30HbI U (hakTU4ec-
Koro ooHa YMCrneHHOCTU BpeauTenen n Bo3byantenen bonesHen.

3. OueHka arpocoHa 1 PUTOCAaHNTAPHOIO COCTOSIHUSA arpo3KocucTem (Bcex
nonew ceBoobopoTa) — MeEXaHNYECKUA COCTaB MOYB, CoAep)KaHne rymyca,
NPK, pH, nepuopg Bo3BpalleHus KynbTypbl Ha NpexHee none, npoctpa-
HCTBEHHas M30nAuMs MeXay nonsiMm C OGUHaKOBLIMU U POLCTBEHHBIMY KyTlb-
TypaMu B TeKyLLEM W MpegbiayLlem rogy, NIOTHOCTb NONyNAUUN BpegHbIX
OpraH1M3moB.

4. MporHo3Haga u hakTuyeckas CMHOMTUYEeCKast CUTyaumm B Nepuos cesa U
paHHMX 3TanoB OpraHoreHe3a pacTeHWi, OXugaemas CTeneHb yrposbl Ans
KynbTypbl OT BPEAHbIX OPraHM3moB.

5. MNnaHnpoBaHne CUCTEMbI 3aLUTbI KyIbTyp.

6. MakcumanbHoe UCMNonb30BaHME arpOTEXHUYECKUX NMPUEMOB, CMOCO-
BCTBYIOLLMX OFPaHUYEHNIO PA3BUTUS Y PA3MHOXEHWS BPeOHbIX OPraHU3mMoB U
MOBbLILLIAKLLMX TONEPAHTHOCTb pacTeHun (ceBoobopoT, cuctema ob6paboTku
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MoYBbl, yAOOPEHMS, NOArOTOBKAa CEMSIH K CEBY, CPOKU U CNOCODbI CeBa, HOPMbI
BbICEBA CEMSIH, yX0[, 3a MoceBaMu, CBOEBPEMEHHAS 1 kKa4yecTBeHHas yoopka
ypoxas 6e3 notepsb).

7. Cuctematnyeckoe oueHmMBaHme (MTocaHUTapHOrO COCTOSIHUS arpoLie-
HO30B (COCTOSIHME pPaCTEHWI, POrib NPUPOAHBLIX PErynAaToOpHbIX (aKkTOpPOB,
CPOKM NOSIBNEHUS BpeOHbIX OpraHM3MoB, Hanbonee ys3BuMble NeEpUoabl UX
YrHETEHWS, OXXMOaeMbli YPOBEHb BPEAOHOCHOCTH).

8. MNpuHaTNE peLueHns O LenecoodpasHOCTM N MHTEHCMBHOCTU MPUMEHE-
HWUSI aKTMBHBIX CPEACTB perynsiuum YNCNeHHOCTU BpeaHbIX OpraHM3moB (npe-
napaTbl, HOPMbI, CPOKUN, KPATHOCTb MPUMEHEHUS).

9. OueHka 3hHEKTUBHOCTU KaXKA0ro MeponpusaTUs Nno 3awmuTe pacTeHuN,
NX CBOEBPEMEHHAsH KOPpPEeKLS.

BbiBogbl. 1. 3awmTta pacTeHun oT BpeaHbIX OPraHn3MoB UrpaeT Ype3Bbl-
YalHO BaXXHYHO pOrib B YBENMYEHUN MPOU3BOACTBA PAacTEHMEBOAYECKON NPO-
OyKumm, B neprog, Aemorpadmyeckoro «B3pbiBay, korga 3eMerbHble pecypchl
ncyepnaHbl, a MHTeHCMdUKaLMS BblipalLMBaHUSA OCHOBHbIX KyIbTyp CrMoOCO-
OcTBYeT yxyaLeHnio (UTOCaHMTapPHOIO COCTOSIHUSA arpO3KOCUCTEM U PE3Ko-
My YBESTMYEHWIO NOTEPb ypokasi B aOCOMOTHOM BbIpaXKeHUN.

2. CpaBHUTENbHbIA aHanu3 CTPYKTYpbl MOCEBHbIX NIOWAAeN OCHOBHbIX
CENbCKOXO3SIMCTBEHHBIX KyNbTyp (NLeHuLa, KyKypy3a, NOACOSIHEYHMK, parc,
COs1, caxapHas cBekria) B YkpanHe 3a nepuog CcTabunbHOro Xo3ancTBOBaHUS
(1986-1990 rr.) C NEpPMOAOM PLIHOYHOIO PEryrMpPoBaHUSA Cpoca Ha pacTeHue-
Bogdeckyto npogykumio (2006-2011 rr.) cBMOETENLCTBYET O HEOMNPaBAaHHOM
nepeHacbILLEeHNN CEBOOOOPOTOB 3EPHOBLIMM KyNbTypamMu 1 NOACOSNHEYHNKOM,
4YTO He no3BonsieT cobnogaTe Hay4HO-060CHOBaHHOE YepedoBaHue KynbTyp U
yxygleHne UTocaHUTapHOro COCTOSIHUSI arpo3kocucTeM, TpebyeT ons Hag-
€XXHOW 3aLLUTbI KyNbTyp YBENMYeHUsi 06 bEMOB NPUMEHEHMWS NECTULMAOB.

3. MNpu cnoxmBLLENCs cUTyaumMm HeOOXo0AUMO CTabmnmnaMpoBaTh CTPYKTYpbI
MOCEBHbIX NITOLLaAeN, NO3BOMSIOLLMX ONTUMU3NPOBATL YepeJOBaHUE KyNbTyp
N CBOEBPEMEHHOE MpOBeAeHMEe arpoTEXHUYECKMX NMPUEMOB, CNOCOBCTBYHO-
LLMX OrpaHUYEeHNI0 BPEAOHOCHOCTU KOMMIIEKCOB BPEOHbIX OPraHM3MOB.

4. [Insi 3KOnorns3auumn NHTErPUPOBaHHbIX CUCTEM 3aLLUTbl pacTeHUn Heob-
XOAMMO YCUIUTL LieneHanpaBrieHHy Cenekumo Ha YCTOMYMBOCTb COPTOB U
rmbpuaoB k Hanbonee onacHbiM BpeauTensaMm n Bo3byantenam OonesHen,
NpaBuUibHO OLEHNBATb YPOBEHb X YCTOMYMBOCTU U UCMOSb30BaTh B 30HANb-
HbIX MHTErpUPOBaHHbIX CUCTEMAX 3aLUUTbl PacTEHUA.

285



5. Hanbonee TexHONOrMyecky NpoCTbIM 1 3KONormdeckn 6e3onacHbIM Cro-
cobOM NpUMEHEHUs NecTULMOB ABMAsieTca 00paboTka CEMEHHOro MaTepuma-
na 3alMTHO-CTUMYITMPYIOWLMMU KOMMNO3NLMAMK, NO3BOMNSOWAA NPY MUHK-
MarnbHbIX pacxofax NecTUUMAOB 3aliMaTbh pacTeHMS Ha paHHMX dTanax mx
opraHoreHesa, CTUMyNMpoBaTh POCT 1 pa3BUTUE, MOBLILATL TONEPAHTHOCTb K
BpedHbIM OpraHn3Mam npu npaBubHOM NoA60pe KOMMOHEHTOB.

6. BaxXHbIM 31eMeHTOM MHTErpupoBaHHOW 3aLlUTbl pacTeHU aBNsieTcA
CUCTEMATUYECKUIA MOHUTOPUHI arpO3KOCUCTEM, AMArHOCTUKa BUOOBOrO CO-
cTtaBa puTodaros 1 NPosiBNeHNs npmsHakoB 60Ne3HN, NPOrHo3MpoBaHue
YPOBHEW WX MOTEHUMaNbHON BPEAOHOCHOCTU Ha KaXAOM OTAENbHOM More,
onpeferneHne LenecoodbpasHoOCTM U CBOEBPEMEHHOCTM NX NPOBEAEHNUS, Tak
KaK MNPy MHTEHCUBHBIX TEXHOIOTUSAX M HECBOEBPEMEHHOM NPOBEAEHUN 3aLLMNT-
HbIX MEpPONpPUATUIA, aBCOMOTHLIE MOTEPU YpOXKaeB MOryT ObITb B 2-3 GonbLue,
4YeM MpU 3KCTEHCMBHOM BblpaLLMBaHWUK KYNbTyp.

7. C uenbto 6€30MacHOCTN MHTEHCUBHOIO NMPUMEHEHUSI Pa3HblX NecTULM-
[0B Heobxoaumo yriybuTb UX U3yvyeHne He TONbKo 3PAEKTUBHOCTU NPOTUB
ueneBbix 06BbEKTOB, HO M NOCNEACTBME Ha HeLleneBble 0OBbEKTLI U OKpYXKato-
wyto cpeny. PagukanbHbiM HanpaeneHnem ocnabneHns onacHoOCTH npume-
HEeHMs NeCTUUMOOB SBMSETCS YCOBEPLUEHCTBOBAHNE NHTEMNPMPOBAHHBIX CUC-
TEM C MaKCMMarbHbIM MUCMONb30BaHWEM OPraHM3aLnOHHO-XO3SNCTBEHHOTO,
arpoTEXHUYECKOro, UMMYHOIOrM4YeCcKoro, 61MonorMyeckoro MeTo4oB 3aLUnThbI
pacTeHui.
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S.0. Trybel, O.0. Strygun, O.N. Gamanova
Institute of plants protection of Naas Ukraine, Kiev

PROTECTION OF PLANTS IN UKRAINE:
PROBLEMS AND PROSPECTS

Annotation. Need of increase in production of crop production due to specialization
of farms and a technology intensification for satisfaction of increasing population is
shined. It is shown that at specialization of farms, expansion of the areas under crops of
corn, sunflower, a colza of soy crop rotations are broken, the role of an agrotechnical
method that led to deterioration of a phytosanitary condition of agroecosystems,
increase in losses of crops, an intensification of use of pesticides is weakened. The
complex of the main harmful organisms in the agrotsenozakh of wheat, corn, sunflower,
a colza, soy, sugar beet, corn, volumes of use of insekto-fungicides in 2010-2012 is
analysed, is shown insufficient level of protection of these cultures. Need of return to the
ekologizovanny integrated systems of protection with expansion a role in them
immunological and biological methods is finished.

Key words: crop production, cultivated areas, wheat, corn, sunflower, colza, soy,
sugar beet, volumes of use of the pesticides, the integrated protection.
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OBIIHXE BOITPOCBHI
SAINMUTHI PACTEHHWIA

Y/K: 632.51:93

A. Anekceeesuy. UeauwieHko, A. AnekcaHopoeuy UeauieHKo
NHcmumym 6uo3HepeemuYecKux Ky/ibmyp U caxapHol ceeK/bl
HAAH YkpauHbi, Kuee

PEAKUMSA PACTEHUWU FOPYMLbI MOJIEBOU HA
MHAYUUMPOBAHHbLIE MEXAHUYECKUE OUC-CTPECCHI

Jama nocmynneHus cmameu 8 pedakyuro: 30.06.2014
PeyeHzeHm: 3anpydckull A.A.., KGHO. C.-X. HAYK

AHHoOTauus. ViccnenoBaHus peakunm MOoAblX PaCTEHUIA ropYULIbI MONIEBOI Ha UH-
AyLMpOBaHHbIe CTPECChI [oKa3arnm U3MEHeHUsl ypOBHA UX YyBCTBUTENbHOCTM K Mexa-
HUYECKUM BO3AENCTBUSIM B 3aBUCUMOCTU OT pa3 pa3suTusi. nybokvne nHAyLMpoBaH-
Hble AMC-CTPeCcChl CMOCOBHbI CYLLLEECTBEHHO CHIKaTbL BMONOrMYecKyo NpoayKTMBHOCTb
pacTeHuin 1 faxe NpUBOAUTL K UX rmbenu.

KnioueBble crioBa: pacTeHusi, YyBCTBUTENbLHOCTb, pasa pas3BuTus, AUC-CTPECC, M1-
6enb, Gronornyeckas NPoayKTUBHOCTb.

BBepeHue. [NogasnsoLLee KONMYECTBO BUAOB COPHSKOB — aBTOTPOMHbIE
pacTeHusl, KOTopble NoNy4arT HEOOXOAMMYIO AN POCTa U Pa3BUTUSI SHEPTUIO
N3 CONHEYHbIX Nyyen B pesynbrate npoueccoB oTocuHTesa [2, 3]. Kak u
KyNbTYpHbIE PACTEHUS, COPHSAKN pearnpyoT Ha BrivsiHUE PakTOPOB BHELLHEN
cpenbl, U B HUX MOTYT BO3HMKaTb CTPECCHI Pa3fn4Hom rnyouvHel [4, 5].

Cpeav Wmpokoro pasHoobpasmsi COPHSAKOB Ha MaxOTHbIX 3eMmsX cyllec-
TBEHHOE MECTO Kak MaCcCOBbI/ U BPEOOHOCHbIN BUA 3aHMMaeT ropyvua none-
Basi - Sinapis arvensis L n3 poga lNnopuunua - Sinapis, 6oTaHn4eckoro ce-
mMencTBa KanyctHele — Brassicaceae [1]. BonblUMHCTBO BUOOB 3TOr0 ceme-
NcTBa, n npeactasutTeny poga Fopyuunua B Tom uncne, 6bim chopmMmpoBaHbl B
yMEpEeHHOM KnmMaTtudeckoM nosice CeepHoro nonywapusi. TpaanumoHHO
OHW He TpeboBaTenbHbl K TENSY U NErko BblAePXKMBakOT NOXONO4aHUA U Be-
CeHHue 3amMopo3ku [6]. OCHOBHOM CNOCO6 Pa3MHOXEHUS Yy FTOPYMLbI MOSIEBOM
OCYLLECTBMNSETCA NpY NMOMOLLM CEMSIH. Ha maxoTHbIX 3eMnsaxX TpagauLMOHHO
hopMmpyeTcs 3Ha4YMTENbHbIN «BaHK CEMSIHY, KOTOPbLIM obecneynBaeT NoCTo-
SIHHOE BOCCTaHOBIIEHNE COPHSIKa B MOCEBAaX CEMbCKOXO3ANCTBEHHBIX KYNbTyp
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Yyepes onpefeneHHbli BpeMEHHOW MHTepBar nocre nNpoBedeHus 3aLUnTHbIX
meponpuatun [7, 8].

Haunbonee pacnpocTpaHeHHbIN COBPEMEHHbIM CNOCco6 3aLLMTbI MOCEBOB OT
COpPHbIX pacTEeHUI B HacTosiLee - Xummdeckmnin. OH gocTaTouHO 3hPEKTUBEH,
3KOHOMUYeECKM Npuemnem n yaobeH [9,10], ogHako He NuLeH HeAOCTaTKOB.
3arpsisHeHne BHeLLHeN cpebl, Hannyne 0CTaTKkoB U MPOAYKTOB pacnaga nec-
TMUMOOB B ypoXKae YCIOXHSIOT ero ucnomnb3oBaHue. MNpumeHeHne repbuum-
[O0B HEAOMYCTUMO Ha MoceBax 3eNeHHbIX OBOLLHbLIX KyNbTyp, Ha NoceBax,
npeaHasHayYeHHbIX AN NPUroTOBMAEHMS ETCKOro NUTaHUA, B BMONOrnyeckmnx
cuctemax semnegenua [11].

WccnepgoBaHusa Gronornyecknx ocCobGeHHOCTEN pacTeHNA OOHOTO N3 Macco-
BbIX BUAOB COPHbIX PACTEHWI - FOPYMLIbl MONEBOW akTyarnbHble, TaK Kak OHU NOo-
3BOJISAKOT Y4MTbIBaTh Hanbornee ysa3BuMble OCOOEHHOCTY COPHSIKOB Mpu pa3pa-
DOoTke anbTepHaTMBHbIX CNOCOOOB 3aLMUThLI MOCEBOB OT MX HEraTMBHOMO BO3Ae-
ncreua [12, 13, 14, 15]. KomnnekcHble nccneaoBaHnsi peakLmm pacteHuin rop-
YMLbl MOSIEBOW Ha MHOYLMPOBaHHbIE ANC-CTPecChl Obinn NpoBeaeHb! B nabopa-
Topum repbonorn MHctutyTa BroaHepreTM4ecknx KynbTyp U caxapHOW CBEKIbI
HAAH YkpauHbl B 2008-2012 rr. B NnoneBbIX MeNKOAENAHOYHbIX OMbITax.

MeToauka npoBegeHnA uccnenaoBaHum. MNnowanb ONbITHON AENAHKN —
7 M?, NOBTOPHOCTL OMbITa - B-1 KpaTHasi. B MOArOTOBNEHHYIO MOYBY BbICEBa-
N cemeHa CopHsKa 1 3agenbiBanu ux Ha rnybuHy 1-2 cm. Nocne nossneHus
BCXOA,0B hOpMMPOBanu OnpeaeneHHyo ryctoTy, OCTaBnss Ha KaXaom MeTpe
kBagpaTHoM no 20 pacTeHun ropunLbl NoSEBON.

OnpefgeneHve peakumm pacTEHUN ropyunLbl NONEBON HA NHOYLMPOBAHHbIE
MexXaHN4eckme ANC-CTPEeCChl Onpeaensany cnocobom yaaneHus (cpesaHus)
HaA3eMHbIX YacTel pacTeHU B HavanbHble 3Tanbl OpraHoreHe3a Ha BbiCoTe
1,0-1,5 cM. Y4eTbl YNCIIEHHOCTU BCXOL4OB COPHAKOB NPOBOAMMAN Nepen HaHe-
CEeHMeM MexaHM4ecknx nospexgeHun n yepes 10 cyTok nocrne ux nposene-
HUsi. PacTeHus, KoTopble BbPKMBANM MOCNE UHAYLMPOBAHHbIX ANC-CTPECCOB
NPOAOIMKanNu CBOK BereTaumio o CO3peBaHns CeMSsH.

Pe3ynbTaTbl uccnegoBaHum. [1n1s yCneLwHoro pocta v pa3BuTus 3efeHo-
ro pacTteHusi HeobxogmMma COOTBETCTBYOLLAA Nowasb NOBEPXHOCTU Haa-
3eMHbIX YacTen, CnocobHas OCyLLEeCTBNATL NpoLuecchl POTOCUHTE3a 1 ycBau-
BaTb 3HEPIUNIO0 COMHEYHOTO CBeTAa.

3HaunTenbHasa YacTb COBPEMEHHbIX repbnMumMaoB MMET MEXAHU3M
OEeNCTBUs, KOTOPbIN MHIMOMPYET NpoLecchbl POTOCKMHTE3A, TO ECTb OHU NULLIA-
10T MONoble pacTeHnsi CTOCOBHOCTM yCBanBaTh SHEPIUO CBETA M TpaHcop-
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MUPOBaTb €€ B 3HEPIMIO XMMUYECKUX CBA3EN OpraHM4eckux BewecTs. [JJoctur-
HyTb NOAOOHOro OMONOrMYecKoro pesynbTarta - UCKIIOYUTL SHEPreTU4ecKoe
nUTaHWe pacTeHWU - MOXHO anbTePHaTUBHBLIM U 3KONOrMYECKUM NyTEM: MeXa-
HUYECKMM Cpe3aHneM Haa3eMHbIX YacTeln MOMoAbIX PaCTEHUN.

VccnepoBaHus peakuum Monoabix pacTeHWI ropHuLLbl MONEBON Ha MHOYLM-
poOBaHHble MexaHW4Yeckne ANC-CTPECChl BbIABUMAM crieumduyeckue 3akoHo-
MepHOCTU. B pesynbTaTe noTepun HaA3eMHbIX YacTen B a3y cemsagonen
OMbITHbIE PacTeHMs OTMUpanu nonHocTelo (rmdenb 100 %). B pesyneTate rny-
Bokoro auc-ctpecca B a3y opMMpPOBaHNS Y PaCTEHUI FOpYMLLbl MONEBON
4-X NNCTbEB OTMMPaHue Obino HenomnHbIM: oTMuparno 96,0 % (B cpegHewm, Bbl-
»wuBano 0,8 wT. pacteHnin Ha 1 M2).

C HapacTaHuem pa3s pasBuMTUSA pacTeHUN ropynubl NONEBOM UX CNOCOb-
HOCTb K BbDKMBaHWIO MOBbIWAanNack. VIHayunpoBaHHble AMC-CTpecchl B dasy
6-V NMUCTBEB Y PACTEHUI ropYULLbl MONEBO MPUBOAMIN K oTMUpaHmio 82,1 %
pacTeHun, KoTopble Bbinn Ucnonb3oBaHbl Ha BapuaHTe. Ko BpemeHu hopmu-
pOBaHUS Yy pacTeHU COopHsiKa 8-n NUCTbEB BbIKMBAIO, B cpefHeMm, 7,6 WT.
pacTeHUn Ha OOHOM MeTpe KBaapaTHOM AENSHKM, rmbenb pacTeEHU ropunLbl
nonesow cocTaensana 62,2 % (pucyHok 1). PacteHus, koTopble BbbkuBanum no-
cne NHAYLUMPOBaHUSA MeXaHU4YeCcKnX ANC-CTPECCOB, ANUTENbHbIN Nepuog npe-
OblBanuM B COCTOSIHUUN CUITbHOIO YrHETEHWSI U NOCTENEHHO hOpMUPOBann Ho-
Bbl€ NUCTbSA M3 KonnaTeparnbHbIX NOYeEK.
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dasbl pasBUTUA pacTeHUH, NUCTbLEB

PucyHok 1 - BnusHue a3 pasBuTUA B MOMEHT HaHeCeHUA MeXaHN4eCKNX NoBpex-
AEHUN Ha YNCNEHHOCTb ropyuubl noneson (MHcmumym 6uos3Hep2emu4ecKux
Kynibmyp u caxapHou ceeksibi HAAH YkpauHbi, 2008 - 2012 22.)
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lMocnepgoBaTtenbHble MEXaHNYECKME MOBPEXOEHUS pacTeHW ropynLbl Mo-
NEeBOW N MHOYLMPOBaHWE B HUX rMyBOKNX ANC-CTPECCOB NOATBEPAMUIIO CyLLEC-
TBEHHOE yCUMeHMe Takoro HeraTMBHOrO BIIMSIHNA Ha BCe NokasaTtenu 6uono-
rM4eckom NPOAYKTUBHOCTM copHska. OcylecTBnenne B pasy hopmmnpoBaHus
4-X NNCTBEB Y pacTEHMIN ropyMLbl MONEBON 2-X NOCMeAoBaTENbHbIX MOBPEX-
OeHnn Haa3eMHbIX YacTen npueoanno k otMmpanuio 99,0 % ot obLuero ux ko-
nnyecTBa. YBenu4eHne KonmyecTBa nocrneaoBaTerbHbIX NOBPEXOeHWI pac-
TEHWI ropymLbl NONeBoON B onbiTax Ao 3-x obecneymBano otmupanue 100 %
OT M3HaYarbHOro KONmM4yecTBa TO €CTb K MOSIHOMY OTMUPaHMNI0 BCEX PaCTEHUN
y BapuaHTe onbiTa (PUCYHOK 2).

MpoBepeHne Nogo6GHOM CUCTEMBI MHAYLUPOBAHHbBIX MEXaHNYECKUX
OUC-CTPEeCcCoB HaumHas ¢ dasbl 8 IMCTLEB Y paCcTEHUI ropymLbl NoNeBom 06-
Wwas TeHAeHUUs yBenvMyeHns nokasaTtenen oTMMpaHus oT nocrnegoBaTtenb-
HbIX MOBPEXAeHU bbina nogobHoN ¢ NpeablayLLMMY BapyuaHTamu, 0gHaKo Ha
apyrom ypoBHe adpdekTuBHOoCTU. K MOMEHTY HavYana mHOyuMpoBaHUs
ONC-CTPECCOB OMbITHbIE PACTEHUSA UMENN CYLLECTBEHHO Bonee cunbHoe pas-
BUTUHE (8 NMUCTLEB) M ycneBany OpMUPOBaTh Ha cTebIe HOBbIE LIEHTPLI Me-
pucTtembl 1 KonnarteparnbHble Noyku. MNMocne notepn POTOCUHTEIUPYIOLLMX
YacTeln pacTeHuMs UCMOMNb30Bany MMELLMECS B TKAHSIX 3anachl NacTUYeCcKmx
BELLECTB ANS pereHepaumn u hopMMpoBaHNSA HOBbIX JIMCTbEB, BOCCTAHOBIIE-
HUSA NPoLEeccoB POTOCUHTE3A, O4HAKO B MEHbLLEM ODbeMme.
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PucyHok 2 - Bnusinme konu4ecTsa nocrefoBaTesibHbIX NOBPeXAEHUI
Ha YUCNEHHOCTb ropYMLbl Noneson (MHcmumym 6uosHepzemu4ecKux Kyabmyp u
caxapHou ceeksnibi HAAH YkpauHbi, 2008 - 2012 22.)
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[MOBTOPHbBIE MOBPEXAEHUS YCIOXHSANN BO3MOXHOCTU OMbITHBIX PACTEHUN K
BbbKMBaHWUt0. lNocne npoBefeHuUst 2-x nocrefoBaTeNlbHbIX NOBPEXOEHWIN Hag-
3eMHbIX Yacter otmupano 89,1 % pacteHuin B BapmaHTe. [locne BbINONHEHNS
3-x nocregoBaTenbHbIX NOBPEXAEHMIN HaA3EeMHbIX YacTen oTmuparno 97,4 %
pacTeHuUn ropumnubl noneson. HaHeceHue 4-x NnocnegoBaTerbHbIX MOBPEXae-
HWU npyusoamno K rméenu 100 % pacteHui.

WuoyumpoBaHwme riyboKknx MexaHm4eckux QUc-CTpeccoB B pesynbTtaTe no-
TEepW NUCTLEB N BEPXHUX YacTeln cTebner y Monoabix pacTeHWi ropymLbl no-
NeBoOW NMPUBOAMUIIO K CYLLECTBEHHOMY CHUXXEHUIO nokasaTternen buonorudec-
KOV MPOAYKTUBHOCTM PACTEHUI KOTOPbIE YAaCTUYHO BbIXKMBaNM 1 Npogomkanu
BereTaumio

Haunbonee vHTerpanbHbiM nokasatenemM ypoBHS BUONormyeckon npoayk-
TMBHOCTM PaCcTEHUN SBNSETCS BENMYMHA HAKOMNMEeHNs nMn Macchbl. PacteHuns
ropyuLbl MONEBON, BereTupyoLne 6e3 HaHeCeHUss MeXaHUYEeCKNX MoBpeXae-
HWI Jo TpeTben Aekaabl nons (nepnod popmMmpoBaHns MakCcumanbsHOW Benu-
UYMHbI MacCbl HAA3eMHbIX YacTen), B cpegHeM, oopmupoBanu 67 r/pacteHve
ChbIpoVi Macchbl (PUCYHOK 3).

WHayumpoBaHue rnybokux gmc-ctpeccoB (cnocobom noBpexaeHus Hag-
3eMHbIX YacTel pacTeHuin) B oady ceMsifoner NpMBoauIio K rmbenn onbITHbIX
pacTeHUN U, COOTBETCTBEHHO, (DOPMUPOBaAHME Macchl He npouncxoauno. Pac-
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PucyHok 3 - Bniusinne ¢pas pasButus pacTeHUim B MOMEHT HAHECEHUSI MEXaHN4eCKnX
noBpeXAeHU Ha HaKonsieHne BereTaTMBHOM Maccbl (MHcmumym 6uoaHepeemu-
4ecKkux Kynbmyp u caxapHol ceeknbl HAAH YkpauHbl, 2008 - 2012 22.)
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TEHWS1, KOTOPbIE BbPKUIN MOCIe NOBPEeXAeHWs X HaA3eMHbIX YacTen B a3y
4-x nucTbeB hopMMpoBany Hag3eMHyl Maccy, B cpegHeM, 19 r/pacteHune
(cHWxeHne macchl coctaBuro 71,6 %).

HaHeceHuve noBpexaeHui B 6onee no3gHmne atanbl opraHoreHesa obecne-
YMBaNo pPacTEHMSIM FOpYULLbl MONIEBON BO3MOXHOCTbL Jyylle NpeoaoneBatb
WHOYLMPOBaHHbIE CTPecChl 1 hOpMUPOBaTHL HOBYHO HaA3eMHyto Maccy. [oTe-
ps HaA3eMHbIX YacTen pacTeHun B dpasy 8-1 NTMCTLEB NPUBOAMIA K FIyBOKUM
Ounc-ctpeccaM, O4HaKO 3HauYUTerNbHas YacTb Takux pacTeHWU BbKuBana u
dopmupoBana, B cpegHem, 47 r/pacTeHne mMacchbl, CHUXEHNE CNoCcoBHOCTU
dopmmpoBatb Maccy coctaBurio 29,8 %.

OcyulecTBrneHMe CUCTEMbI MOCNea0BaTENbHbIX MOBPEXOEHUA FOpHMLbI
nonesow (nepsoe noepexaeHne HaHocunu B pasy 4-X NMMCTbEB) NPUBOANIO K
YCUMNEHMIO MHIMBMPOBaHMSA CNOCOBHOCTM (POPMUPOBATL Maccy y pacTeHun,
KOTOpble NPOLOIKUIN BereTauuio. PacTeHns, KOTopble BEreTMpoBanu nocrne
HaHeceHns ABYX nocrefoBaTeNbHbIX NOBPEXAeHU, dhopMmnpoBanu, B cpes-
HewMm, 6,9 r/pacTeHne. 1o cpaBHEHUIO C BENMYMHOM MACChl Ha OeNsiHKax KOH-
Tpons CHWxeHne cnocobHocTn copmupoBaTe Maccy coctasuno 89,6 % (pu-
CyHOK 4). Nocrne Tpex nocnegoBaTenbHbIX NOBPEXAEHUN pacTeHnsi, KOTopble
BbhXMBanu, opmmpoBanu, B cpegHeM, nuuwb 3,0 r/pacteHne macchl. Mx cro-
cobHocTb chopmmpoBaTb Maccy Obina cHukeHa Ha 95,5 %. Takue pacTteHus
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PucyHok 4 - BniusiHne KonuyecTsa nocrefosatesibHbIX NOBPeXAeHUN Ha
HakonneHue Maccbl rop4mubl noneBon (MHcmumym 6uoaHepeemuYyecKuXx Kysib-
myp u caxapHou ceeksnibl HAAH YkpauHbi, 2008 - 2012 2e2.)
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UMENN HEOTEHUYECKYIO (KapSIMKOBY) hOpMy 1, COOTBETCTBEHHO, NPOSBNSATH
CYLLIeCTBEHHOE KOHKYPEHTHOE AENCTBUE ObINN HE CMOCOOHDI.

BaxHbIM nokasatenem 6ronornyeckon NPoayKTMBHOCTU PaCcTEHWUNA COPHS-
KOB SIBMISIETCS MX CEMEHHAas NPOAYKTMBHOCTb. PacTeHusi ropumnubl MONeBow, KO-
Topble BeretTMpoBanu 6e3 MHAYLMPOBAHHbIX MEXaHUYECKMX OUC-CTPECCOB, B
cpegHeM, dhopmuposany 1,63 Tbic. ceMsH/pacTeHre. MHayumpoBaHue ogHOro
MeXaHWU4eCcKoro amc-cTpecca B pasy cemsaonen NpMBOAMIIO K MONIHOMY OTMU-
paHUio pacTeEHUI ropYmLbl MONEBOM M (POPMUPOBAHUSA CEMSIH HE MPOMCXOAUIIO.
WHaoyumpoBaHue pguc-ctpecca B hasy 4-X IMCTbEB CHDKANO CrOCOOHOCTb Bbli-
XMBLUMX pacTeHun bopmmpoBaTb cemeHa Ha 98,1 % (pucyHok 5). HaHeceHne
MEeXaHWNYECKMX NMOBPEXOEHWIN PacTEHUSIM ropyumLbl noneson B asy 8-u nuc-
TbEB CHWXXaro Mx crnocobHOCTb hopMmpoBaTh ceMeHa Ha 54,2 %.

BbiBogbl. PacTeHus ropyuubl NONEBOW TOHKO pearnpyloT Ha MHAYLMPO-
BaHHble guc-cTpecchl. Hanbonee 4yBCTBUTENbHBI K HEXENaTeNbHbIM BO3-
OeVCTBUSM pacTeHus Ha caMblX paHHMX dTanax oHToreHesa. C HapacTaHvem
a3 pocTa v pa3BUTUSA YyBCTBUTENbHOCTb K AMNC-CTPeccam Yy pacTeHun rop-
YMLbl MONEBOW NOCTENEHHO CHUXKaETCS.

MHayumpoBaHHbIN MexaHN4YeCKUin AUC-CTPECC MPUBOAMIT K 3HAYNTENBHOMY
YTHETEHUIO XU3HEeOEeATeNbHOCTM U BUONOrMYecKor NpogyKTMBHOCTK pacTe-
HUIA ropuunubl NoneBon. YacTb pacTeHun He nmerna BO3MOXHOCTEN nNpeoso-
neTb MHAYLMPOBaHHbIE ANC-CTPECCHI U OTMMUpana. PacTeHus, KOTopble BbIXK-
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PucyHok 5 - BnusiHue a3 pasButusa pacTeHuin B MOMEHT HaHeCEeHMUs1 MeXaHUYeCKUX
noBpeXAeHU Ha ceMeHHYIo NPOAYKTUBHOCTbL ropyunubl noneBon (MHcmumym 6uo-
3Hepzemu4ecKux Kynbmyp u caxapHou ceeksibi HAAH YkpauHbi, 2008 - 2012 22.)
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Banu, CHvXanm cnocobHocTe hopmupoBaTb Maccy Ha 29-96 % u 6onee, nx
cnocobHOCTL (hopMUpoBaThL CEMeHa CHUKanack Ha 54,2-100 %.

YTOYHEHHbIE OMonormyeckme ocCoBGEHHOCTU pacTEHUIA ropYMLbl NMOIEBOM
MOryT 6bITb TBOPYECKM UCMONb30BaHbl AN1A pa3paboTky akonornyeckn 6eso-
nacHbIX 1 3PPEKTUBHBIX CMOCOOOB KOHTPONMPOBAHMS BCXOLOB COPHAKOB Ha
NaxoTHbIX 3eMIIsX.
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A. Alekseevich Ivashchenko, A. Aleksandrovich Ivashchenko
Institute bioenergetichnih crops and sugar beet NAAS Ukraine, Kiev

REACTION OF WILD MUSTARD PLANT-SINAPIS ARVENSIS L.
INDUCED BY MECHANICAL STRESS DIS

Annotation. Study the of the reaction of young wild mustard plants - Sinapis arvensis
L. to stress induced changes in the level of their proven sensitivity to mechanical stress,
depending on the phases of development. Deep -induced dis - stress can significantly
reduce the biological productivity of plants and even lead to death.

Key words: plant, sensitivity, phase of development, dis - stress, death , biological
productivity.
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BUOJNNOMMMYECKUX MNMPEMAPATOB

Jama nocmynneHus cmameu 6 pedakyuro: 09.04.2014
PeueHzeHm: KomapduHa B.C., kaHO. 6uorn. Hayk (U3P)

AHHOTauus. B ycrnoBusix BeretaLlMoHHOro onbiTa Noka3aHo, YTo peanuaauusi CUM-
GUoTMYECKOro noTeHumana cumobnosos, o6pas3oBaHHbIX pacTEHUSAMU COU C
Bradyrhizobium japonicum 6346 » kOMNNEKCHbIMU GakTepuanbHbIMU MHOKYNAHTAMM
(B. japonicum 6346 + Azotobacter chroococcum T79; B. japonicum 6346 + KokTeinb)
CyLLEeCTBEHHO 3aBucena ot obpaboTkn BEreTMpyrLLMX pacTeHUA npenapartamun 3a-
LLIMTHOIO M POCTPETYNATOPHOrO AENCTBUS (XMMUYECKMM PYHTMLIMAOM CynbdaToM Me-
an, NpupoaHbIMY 6aKkTepuanbHbIMU CyCreH3usaMmn — npenapatbl outouna v Koktenns).
CtumynupoBaHune npouecca ukcaumm asota KOpHEBbIMY knybeHbkamu 1 obpasosa-
HUs1 6060B y CoM ABMAETCS OCHOBOW peanunsaumm 6ornee BbICOKOro NPoayKTUBHOIO Mo-
TeHuMana pacTeHUn N MOXeT yKa3biBaTb Ha 3(O(EKTUBHOCTb OMPbLICKMBAHNSA BEreTU-
PYOLLMX paCTEHUI CYCMNEH3NSMI arpOHOMUYECKU NONE3HbIX MUKPOOPraHn3MoB Ha ¢ho-
He NpeanoceBHON NHOKYMALMM CEMSIH, Kak OOHOIO U3 NPUEMOB 3aLL1Thbl Y NOBbILLEHWS
NPOAYKTUBHOCTM JAHHOW KynbTypbl.

KntoueBble cnoBa: cos (Glicine max L. Merr.), pusobun, azotobakrep, sHTepobak-
Tep, MOHO-,KOMMIEeKCHasi UHOKYNAUNUSE CEMSIH, CMMOMO3, 3allMTa, HUTPOreHasHas ak-
TUBHOCTb, KOPHEBbIE KINyOeHbKN.

BeeaeHune. O6beMbl NPoM3BOACTBA Y NOTPEBNEHNS COM B MMPOBOM arpap-
HOM CeKTOpe XapaKTepu3yloTcs TeHaeHumen Bo3pacTtaHns. CornacHo nporHo-
3am YKpauHCKOM accouumalmn npov3BoanTENen conm Npon3BOLACTBO AAHHON
KynbTypbl B YkpanHe 0o 2015 r. MOXeT yBenUUnTLCH A0 4 MIH. T, BKIOYas nno-
Laam NoceBOB Ha ypoBHe 2 MiH. ra [28]. MoaTtomy pa3paboTka GruotexHonoru-
YeCKUX NPMEMOB MOBbILLEHUSA NPOAYKTUBHOCTU AAHHON KyNbTypbl ABMSETCA aK-
TyarnbHbIM BOMPOCOM CerofHsilHero aHga. Oba3aTenbHbIM TEXHONOMMYECKUM
NpMeMOoM Mpu BblpallyBaHUM COUN SBMSIETCSA NPeanoceBHas NHOKYISLMS CEMSIH
cneumdUYHbIMN pacTeHNsIM con KnybeHbKoBbIMM BakTepusiMm, 06pasyroLLmMm
Ha KOPHSIX CUMBUOTUYECKUE CTPYKTYPbl — KNYBEHbKN, B KOTOPbLIX MPOUCXOAUT
npouecc npeobpa3oBaHUs MOSIEKYSIPHOMO a30Ta B a30THbIE€ COeAVHEHWS, OC-
TynHble pacteHuam [20]. Mpu aTom 3a cHeT ynyyLleHns a3oTHOro NUTaHuA pac-
TEHWIN NOBbILLAETCA NPOAYKTUBHOCTb U KAYECTBO CEMSIH KyIbTypbl.
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OQHOM M3 NPUYMH HUBKMX ypOoXkaeB cou (MOTepu 3epHa COCTaBnsAT A0
30-40 %) siBnsieTca nopaxeHue pacTeHuin uTonaTtoreHHbIMM MUKpoopra-
HM3Mamu — Bo3byauTenamm rpubHeix (6onee 30), 6akTepuansHbixX (10) 1 Bu-
pycHbIX (6) 3aboneBaHui [28]. Hanbonee pacnpocTpaHeHHbIMU FTPUBHBIMK
MHGEKLMAMU CoU ABMSAOTCS (hpy3apuos, acKOXUTo3, NEPOHOCTNOPO3, MyYHUC-
Tas poca, pxaB4yuMHa, aHTpakHO3, 6enas rHurb, CenTopmos, LLepKkocnopos.
Cpegu 6akTepno30B BbIAENST HECKONBbKO (POPM — CEMSAAONBHbIN, MMCTOBOM
(yrmoBasi NSTHUCTOCTb, NYCTYIbHbIN OAKTEPUO3, UKW OXOT, BUNT) 1 cTebne-
BOM (nonocatocTb cTebnen n yepelukos). Hanbonee onacHbIMU BUPYCHBIMU
3aboneBaHVsMM SBNATCA OObIYHASA UKW 3erieHast Mo3avka, MOPLLUMHUCTas 1
XenTtas mo3auka. CornacHo [JCTY 2240-93, 3apaXeHHOCTb CEMSIH COU perna-
MEHTUpYeTCS TakumMmn 6onesHsamm Kak 6aktepros n dysapnos. PutoakcnepTu-
3a CeMsH cou, NpoBeAeHHasi, B TOM Yucne n NIHCTUTYTOM 3alunThbl pacTeHUn
HAAHY, cBugeTensCTBYeT O HanmMynMm cMeLlaHHbIX MHPEKUUIA, Bbl3bIBaEMbIX
BO3OyauMTENAMM pasHOW NpUpoabl.

Mcxoasa U3 aToro, ogHOM U3 BaXKHENLLUMX COCTaBMAOLLNX TEXHOMOMMN Bblpa-
LLMBaHKA cou siBMsieTcs pa3paboTka aKornormieckn 6e3onacHbIX METOLOB 3a-
LMTBI paCTeHU OT UTONATOreHoB. MNepcnekTMBHBIMY B 3TOM NIiaHe SBNST-
cs Bronornyeckne MeToabl akTuBusaumMm GUTOMMMYHUTETa 1 3aLLMTbl pacTe-
Hu [4, 24, 36], B YaCTHOCTU, NPUMEHEHME MUKPOOPraHM3MOB — MNPOaYLIEHTOB
PYHIUTOKCUYECKMX M aHTUBMOTUYECKNX coeanHeHui [3, 8, 26, 32, 35], a Takxke
Bronornyeckn akTMBHbIX BELLECTB NMPMPOOHOro NpoucxoxaeHus, obnagato-
LLMX UMMYHOCTUMYMMPYIOLLMM U 3alUUTHBIM adpdoekTom aenctand [4, 11, 34].

Llenbto gaHHOro uccnefoBaHus 6uino onpegeneHne BNusHUs uonornyec-
KMX npenapaToB Npv NpeanoceBHON bakTepusaumm cemsH 1 OnpbICKUBaHUA
pacTeHUn cou B paHHo ha3y oHTOoreHesa (pasBuTue nNpumopanarnbHOro
nucTa) Ha peanu3aumio CMMBUOTNYECKOro NoTeHumana coeBo-pn3obransHo-
ro cumbunosa.

MaTtepuanbl n metoamka uccrnegoBaHun. O6bekTaMu MccrnefoBaHUs
ObInIM CUMBMOTUYECKME CUCTEMBI, CO3AaHHble pacTeHnsmu coun (Glicine max
L. Merr.) copTta AHHYyLIKa, KnybeHbkoBbIMK BakTepuamun Bradyrhizobium
Japonicum 6346 v pusocdepHbiMu gnasotpocdammu Azotobacter chroococcum
T79, Enterobacter (6aktepunanbHas komnosuums Koktenns). CopT AHHYyLLIKa
ABMSETCH yNbTpapaHHecnenbIM (HauuoHarnbHbI CTaHAapT YKpavHbl Mo paH-
HecnernbIM copTaMm), C KOPOTKMM nepuogoM Beretauum (go 90 gHen), 4To no-
3BOMISIET arponpomn3BOAUTENSM BbICEBATbL €ro ABaxabl B rod. EanHbIM opuru-
HaTOPOM M COOCTBEHHMKOM copTa AHHYLLUKA ABISIETCS Hay4yHas CereKkuunoH-
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Ho-cemeHoBoa4veckas ompma «CoeBbin Bek» (r. Kuposorpag, YkpauvHa). Copt
BBegeH B PeecTtp copToB pacteHuit YkpauHsbl ¢ 2007 r., Poccun — ¢ 2008 r.

LWtamm B. japonicum 6346 BbICOKO-aKTUBHbIN, -KOHKYPEHTHOCMOCOOHbIN,
3a¢pheKTMBHBIN [15] ABNSETCS OCHOBOW GaKkTepuarnbHbIX yA40OpeHun Ansg NHOKY-
naumm cemsiH con. Ltamm A. chroococcum T79 [21] acdbdoeKkTMBEH NpY MOHO- U
BUHapHOM MHOKYNAUMK ceMsiH sipoBor nweHunupl [13, 14, 23]. Msondatsl pusoc-
depHbIX AMa30TPOOB MLUEHNULIbI — KOMMOHEHTBI BakTepuanbHON KOMMNO3NLIMK
KokTennb no mopconoro-kynbTypanbHbIM 1 (U3M0I0ro-6UOXMMMUYECKM CBO-
ncteam [25] oTHeceHbl! K pony Enterobacter [16]. VIHOKynAums cemMsH NweHnLbI
DakTepuanbHom komnosuumen Koktennb — 3¢peKTUBHbIN CNOCO6 NOBbLILLEHUS
NPOOYKTUBHOCTM PACTEHUI U YIYYLLEHMWS 9KONOMMHYECKOrO COCTOSHMSA NoYB [12,
17]. Komnosunumsa xapaktepuayeTcsi BbICOKOW Bnaroyaep>usatoLlen cnocob-
HOCTbHO, YTO MO3BONSAET MPUMEHSTb €€ A1 HOPMarbHOro Pa3BUTUS PaCTEHWN B
rogbl HeonTuMarnsHoro BogoobecneveHus [19]. Bce nccnegyemble Myukpoopra-
HU3Mbl XPaHATCA B KOMMEKLUUN a30THOUKCUPYIOLLNX MUKPOOPraHNM3MOB OTAena
cumbunoTtuyeckon asotdukcaumm MOPI HAHY (r. Knes, YkpaunHa).

KynbTypbl 6akTepuin BbipaljMBanu Ha nuTaTesnbHbIX cpefax MaHHUT-
HO-OpoX>keBOM arape (B. japonicum 6346, Enterobacter) n wbn (A.
chroococcum T79) Ha npoTtsbkeHun 10 (pn3obun) n 3 (asoTobakTep, aHTEPO-
DakTep) cyTok npu Temnepatype 28 °C. TuTp KneTok puaobuii n sHTepobakTe-
pa cocTtasnan 10° kn/mn, asoTo6akTepa — 108 kn/mn. CycneHanm
A. chroococcum T79 n Enterobacter cmelumBanu B cooTHoweHun 1:1 ¢ cyc-
neHauvewn B. japonicum 6346, nony4das 6akTepranbHble KOMNO3MLUN pru3obun
+ asotobakrep (bnHapHas), pu3obun + aHTepobakTep (MOSIMKOMMNOHEHTHaS).
Mpy 3TOM KOMMIEKCHbIE KOMMO3MLMM COAepKanu BABOE MeHblue pu3obuarnb-
HbIX KMNETOK, Y€M MOHOMHOKYISAHT. [JaHHble KOMMO3MLMN UCNONb30Banu 4s
WHOKYTSALUN CEMSIH.

CreneHb peanu3aumn cMMOMOTMYECKOrO NOoTeHLMana coeBo-pu3odunans-
HbIX CMMBNO30B MPM MOHO- M KOMMIEKCHON BakTepmnsaLummn cemsiH, a Takke
OMPbICKUBAHMN PACTEHWI, OLEHMBANN B YCIOBUSX BEreTaLMOHHOIo onbiTa,
KOTOpbIN NpoBoaunu Ha nnowaake MOPIM HAHY npu npupoaHbIX ocBeLLeHnm
N Temnepartype B 6-KpaTHOM MOBTOPHOCTM MO BapuaHTam B 10-kr cocyaax Bar-
Hepa Ha nec4aHom cybcTpaTe ¢ nuTatenbHon cmeckto Nenbpurens (0,25 Hop-
Mbl MUHeparnsHoro asota) [6].

OnbITbl NPOBOAWMN MO CrEAYIOLLEN CXEME:

1. bes nHokynsauum (obpaboTka ceMsiH BOAOW, abCONIOTHBIN KOHTPOJb, a. K.)

2. NHokynsiums B. japonicum 6346 (LUTaMM-KOHTPOIb)
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3. MiHokynsumsa B. japonicum 6346 + A. chroococcum T79 (buHapHas)

4. Hokynsaums B. japonicum 6346 + Enterobacter (nOnMKOMMNo3nums)

OueHKy nopaxeHusi pacteHuin com 6akTepro3om (MPUPOSHbLIN MHAEKLNOH-
HbIi OH) MpOoBOAUNM MO MeToauKe [22], MoanULMPOBAHHOM HaMK ANg pac-
TeHun coun. [N aToro ucnonb3oBany CreayoLLyto LWKany onpeaernexHms cre-
NeHn NopaxeHus pacTeHn 6akTepnosom:

Bann
CTeneHb nopaxeHus XapakTepucTuka npusHaka
3apaxeHus
0 OTCYTCTBYET pacTteHne 340poBo
0,1 He3HayuTenbHasa €AVHWYHbIE NSITHA Ha JIUCTbSX

1 crnabas NATHAMKU YKpbITO 40 1/4 NOBEPXHOCTU NNCTLEB
nopakeHo [0 MOSIOBUHbI TUCTLEB, NATHAMK OXBaYe-

2 cpeaHsas
HO 00 1/2 nucThbeB
NsTHa CrMBatoTCs, NopaXeHne oxBaTbiBaeT 2/3 no-

3 cunbHas
BEPXHOCTU JIUCTHLEB

4 0YeHb cunbHasi 3HAYUTENbHO NOPaXeHbl BCE NMUCTbSA pacTeHUN

[na 3awuTbl com B hasdy pas3BuTMS NPMMOPAMNArnbHOro nucTa (Havano pas-
BUTUA 3aboneBaHunst) npoBeaeHa obpaboTka pacTeHuin (onpbiCKMBaHWE) npe-
napatamu 3awmTtHoro gencteus (50 mn/cocys) B 3aTEHEHHOM OT COSHLA Mec-
Te Mo crneayoLLen cxeme:

| —meaHbIn kynopoc (1 %) + xo3akcTBEHHOE MbINo kak npununatens (10 %);

Il — kommepyeckuin 6akTepuanbHbI npenapat dutouma (MM «BTY-LieHTp»)
Ha ocHoBe Bacillus subtilis (10'° KOE/cm®) ¢ Hopwmoii 0,5 ni/ra [27, c. 567];

Il — 6akTepuanbHas komnoauums Kokteiinb (10" kn/cm®) ¢ Hopmoii aHarno-
r’MYHON KOMMepYeCcKoMy npenapaTy puTouma.

OueHvBann cMMOMOTNYECKME XapaKTEPUCTUKN KIyOeHbKOBbIX BakTepun
(HOOYMAUMOHHYIO CNOCOBHOCTB — MO KONMYeCTBY 0Opa3oBaHHbLIX Ha pacTeHu-
AX KNyOEeHbKOB, HUTPOreHa3Hy akTUBHOCTb KOPHEBbLIX KNyOeHbKOoB — Nno Xap-
am ¢ coasT. [33]), a Tarke adh(PeKTMBHOCTb COEBO-pU30bMansHOro cnmbnosa
(No KOMMMEeKCy KpUTEpPUEB: yAenbHON aLeTUeHBOCCTaHaBNMBalOLLEN aKTUB-
HocTK (ABA) KOpHEBbIX KIy6eHbKOB, BereTaTMBHOW Macce pacteHun coum [29],
a TaKke KonuyecTBy o6pasoBaHHbIX Ha pacTeHusix 6060B).

BnusiHne 6aktepuransHon komnoanumm KokTenns Ha npopacTaHne KOHUAWN
duTtonatoreHa Alternaria alternata (Fr.) Keissl. B yCnoBusix YnCTon KynbTypbl
NpOBOAMMM B Kannsix Ha npegMeTHbIX CTeKnax BO BNaXHbIX Kamepax no onbi-
LWKHY [5], aHanu3npys Konm4ecTBO NPOPOCLLMX KOHUOUA anbTepHapui 1 pac-
cumTbIBas buonornveckyo achekTMBHOCTb AENCTBUS NpenapaTa no opmy-
ne 966oTa.
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Cratnctuyeckast obpaboTtka pesynbTaToB NpoOBeAEHaA NPy MOMOLLM MpPo-
rpammbl Statgraphics Plus (V. 3.0). B Tabnuuax npencraBneHbl cpeaHne
apumMeTnyeckne 3Ha4yeHns 1 ctaHgapTHble owmnbkn (M+m).

PesynbTaTbl uccrneaoBaHui U nx obcyxaeHue. B paHHoo ¢asy passu-
TUS pacTeHuit con (pasa npumopamanbHOro nucra, 18-gHeBHbIE pacTeHus)
OTMeYEeHO nopaxeHue NUCTbeB HakTeprosom (Tabnuua 1).

MakcumanbHas cteneHb nopaxeHusi pacteHmn (100 n 90 %) n pacnpocTtpa-
HeHusi 3aboneBaHust (100 n 70 %) oTmeyeHa B BapuaHTax Ne 1 (6e3 nHokyns-
unm) n Ne 3 (MHOKyNAUMS Komnosuuuen pu3obumn + asotobakrep), MUHUManb-
Hasi (cooTBeTCTBEHHO 38 1 34 % OTHOCUTENBHO a. K.) — MPU UCMOMNb30BaHNN
KOMIMIIEKCHOM KOMMO3MLUM Ha OCHOBE pun3obun n aHTepobaktepa (Ne 4), 4to
npesocxoanno ad ekt MoHoUHoKy UK (Ne 2) no AaHHbIM NokasaTensam co-
OTBETCTBEHHO Ha 24 n 14 % (Tabnvua 1). JaHHbI 3 eKT KoMNo3mLmun puso-
oum + KokTennb cBsi3aH ¢ npegnonaraemMon Hamn 6akTepuunaHoi akTMBHOC-
Tbi0 MUKPOOpPraHu3mMoB poga Enterobacter. bonee Toro, B ycrosusx nabopa-
TOPHbIX OMbITOB NOka3aHo (Tabnuua 2), 4to komno3uuusa Koktenns obnagana
PYHIMTOKCUYECKUM LENCTBUEM, MOCKOSbKY TOPMO3una npopactaHue cnop
cuTonaTorenHoro rpuba Alternaria alternata (10° cnop/mn) B ycnosumsix uuc-

Ta6bnuua 1 - MopaxxeHHOCTb pacTeHu con 6akTeprMo3om
(cdpasa pa3BUTUA NpUMoOpAManNbLHOro nNucTa)

CTeneHb NopaXeHUs1 pacTeHnn PacnpoctpaHeHune 6onesxu
BapuaHT | 6ann nopaxeHHOCTH % K KOHTpoOsto % % K KOHTpoOso
KoHTponb 0,29+0,03 100 9,4+0,6 100
2 0,18+0,03 62 4,540,9 48
3 0,26+0,03 90 6,6+0,8 70
4 0,11+0,03 38 3,2+0,6 34

Tabnuua 2 - BnusiHue 6aktepuanbHon komno3uuum Kokrennb Ha npopacTtaHue
koHuaun Alternaria alternata (Fr.) Keissl. B ycnoBusix Ynctom KynbTypbl

Mpopoc- | Henpopociune KOHUAUN | TopmoskeHne npopac-
BapuaHTt Line KOHM- o % K KOHTpPO- TaHuA cnop'(aq)q)ex-
A, % % o TUBHOCTb AencTBuA), %
Bopga (koHTporib) 78,04£3,2 22,0+3,2 100 —
KokTeitnb, 107 kn/mn 66,8+3,6 33,343,6 151 14,4
KokTeiinb, 10® kn/mn 64,0+1,7 36,0+1,7 164 18,0
KokTeiinb, 10° kn/mn 58,542,2 41,542,2 189 25,0
KokTernb, 10" kn/mn | 56,044,2 | 44,0+4,2 200 28,2
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TOW KynbTypbl. KONIMYeCTBO HEMPOPOCLUMX KOHUANIA NaToreHa nog BAnaHnem
komno3auumm KokTennb yBenuunnocs ot 1,5 go 2,0 pas B 3aBucnumocT ot bak-
TepuanbHoii Harpysku cycnensumn (10—10'° kn/mn). CTeneHb TopMoxeHNs
npopactaHusa KoHuaun cdmutonatoreHa (6uonornyeckas apPEKTUBHOCTb
OencTBus bakTepmanbHoro npenapata Koktenne) coctaBuna ot 14,4 go 28,2
% v 3aBucena oT KOHLEHTPaLUMOHHON Harpy3kn BMONornyeckoro areHTa: 3a-
LWMTHBIN 3¢pdeKkT Bo3pacTan nNpu yBenyeHun Tutpa MUMKPOOPraHM3mMoB B
OencTBytoLLEeN CyCneH3nn.

PaHee Hamu yCTaHOBMEHO CHMKEHME CTeNneHn 3apaxeHus doutonatoreHamm
npopacTatoLLEero 3epHa neHunubl o3umon coptoBs NogonsHka u MNonecckas 90
npu obpaboTke cemsH komno3auumen Kokrennes [18]. MNonyyeHHble pedynbTaThl
(Tabnnupl 1, 2, [18]) ykasbiBaloT Ha HanNU4une yHrMLMaHOro 1 BakTepuunaHoro
3hPeKTOB Y MUKPOOPraHMamMoB pofa Enterobacter, a Takke sIBRSOTCA OCHO-
BOW nccregoBaHus 6akTepuanbHon KoMnosuumm KokTennb Ha OCHOBE M30Msi-
TOB pn30CepHbIX AMa3oTPOdOB MNLLEHNWLbI B KAYeCTBE 3aLUMTHOro cpeacTaa
NP ONpPbICKMBAHUM PACTEHWUIA COU, MOPaXXEHHbIX BaKkTepno3om.

Yepes 10 gHeln nocne onpbICKMBaHWUS pacTeHWI npenapaTtaMmn 3alimMTHOro
OencTBusA nposBedeHa obLas Bu3yanbHas oueHka ah(eKTUBHOCTM 3aLlmUTHbIX
CpeacTB Y OTMEYEHO CHWXKEHWE CTENEHN MopadkeHus con BakTeprmo3om, oco-
©EeHHO Npu onNpbICKMBaHUM pacTeHUn bakTepranbHbIMU Npenapatamu putouna
n Koktennbs. 3awutHbii adheKT npenapaToB COXPaHANCs Ha NPOTHKEHWUMN MO-
cnegytowmx 10 gHen pasBuTuA pacteHun. NocneacTeums 3aWwmTHBIX NPUEMOB
06paboTKM CoM OLLEHEHBI HAMM NPY aHaNMU3e pacTeHM MO CUMOUOTUYECKMM MNO-
KasaTensm, B YaCTHOCTU, KONMYECTBY M Macce KOPHEBbIX KIyOeHbKOoB (Tabnuua
3), UX HATPOreHa3HOWM aKkTMBHOCTY (Tabnmua 4), a Takke (OPMUPOBAHMIO BEre-
TaTMBHOWM Macchl (Tabnuua 5) n penpogyKTMBHbIX opraHoB — 60608 (Tabnmua
6), KOTOpble CYLLECTBEHHO OTNNYanvcb No BapuaHTam Kak npegnoceBHon 0b-
paboTKN CEMSsIH, TaK U ONPbICKMBAHUSI BETETUPYIOLLMX PACTEHNN.

Hauvano npeobpa3oBaHusi a30Ta B KOPHEBbIX KIyOeHbKax con 3adoUKCUpo-
BaHO Ha aTane pasBUTUS TPex HaCTOAWMX NUCTbEB, YTO NMOATBEPXAaeT Cy-
LLeCTBYyHOLLEE NpeaCcTaBeHne O Hann4mMm NPSMOoN CBA3N MEXAY Havanom vH-
TEHCUBHOW huKcaumm asoTa U pasBMTUEM (POTOCUHTETUYECKOTrO JIMCTOBOrO
annapata pacteHnin. OgHako NvLb y pacTeHW BapnaHTa ¢ UHOKYNsALnen pu-
30061AMM OTMEYEHO Hanmumne knybeHbkoB (Tabnuua 3), koTopble Bbin yHK-
LMOHaNbHbIMU N XapaKTepnU30oBalNCb HUTPOreHa3HON akTUBHOCTbIO
(Tabnuua 4). OtcyTcTBME KNy6EHBLKOB B BapyMaHTax ¢ KOMMEKCHON GakTtepu-
3aument ceMsiH Ha JaHHOM 3dTane pasBUTUS PaCTEHUN MOXET ObiTb CBA3aHO
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Ta6nuua 3 - MIHTEHCMBHOCTL 0GPa3oBaHUA U Macca KOPHEBLIX KIYGEHLKOB Cou
npu NpeanoceBHol GakTepusaumm CeMsiH U ONpLICKMBaHUW pacTeHWii Npenapara-
MW 3aL4MTHOrO [ENCTBUS

BapuaHT onbiTa KonuuectBo kny6eHbkoB

Ha pacTeHum Macca 1 kny6eHbka

OnpbickuBa-
Hue 18-aHeB-
HbIX pacTeHun

O6paboTka
ceMsiH, Ne wT % Mmr %

34-0HeeHble pacmeHus1 (mpu HacmosiWux Jiucma)

2 3,7£1,3 100 4,96+0,81 100
3 0
4 0

40-0HeeHble pacmeHusi (6ymoHu3ayusi-Ha4yaso yeemeHusl)

2 7,3+2,0 100 8,96+0,70 100
I 3 2,3+0,5* 32 17,52+3,83* 196
4 3,8+0,6" 52 26,42+2,66* 295

47-0HesHble pacmeHusi (Ha4ano obpa3oeaHusi 60608)

2 11,8+1,4 100 14,23+1,21 100
" 3 17,1%2,1* 145 15,34+1,86 108
4 3,3+1,1% 28 31,86+4,23* 224

55-0He8HblIe pacmeHus (akmueHoe obpa3osaHue 60608)

2 7,2+1,9 100 34,93+5,00 100
3 1,8+£0,4 25 53,76+11,76 154
4 3,0+0,5 42 24,04+4,16 69
2 7,8+1,5 100 26,07+2,65 100
I 3 3,3+1,4 42 43,38+11,71 166
4 1,8+£0,5 23 70,49+18,72 270
2 8,3+1,8 100 35,04+5,06 100
i 3 7,0£2,2 84 55,95+9,00 160
4 3,8+1,5 46 85,17+18,29 243

MpumevaHue (cM. 3geck 1 fanee) AHanua pacTeHuUii Nocne onpbICKUBaHUS:

| — MeaHbIM kynopocom, |l — outoumaom, Il —komnosunumei Kokreinns.

MpeanocesHas obpaboTtka cemsH (N2): 1 — BoAo (abCOMIOTHBIN KOHTPOTb, a. K., 6e3 nHokynsumu), 2 — pu-
306uaMK, 3 — BUHapHOI koMno3uumeit pu3obun + azotobakTep, 4 — NONNKOMNO3NULMEN pu3odumn + KokTeinb.

«—» — He onpeaensnu.
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Tabnuua 4 - HutporeHasHasi akTMBHOCTb KOPHEBbIX KNy6eHbKOB cou npu 6akTepu-
3auUMn ceMsiH U ONpPbICKMBaHMU pacTEHUI NpenapaTamMu 3alWMTHOro AeNCTBUA

BapwuaHT onbiTa dakKTU4Yeckas HUTpPOreHasHas YaenbHasi HUTpOreHasHas
aKTMBHOCTb aKTUBHOCTb

Onpbl- | O6paboTka MkMonb CoH,/ % Mkmonb CoHa/

%
CKuMBaHue CeMsH (pacTeHue - yac) (r knyGeHbKOB - Yac)

34-0HeeHble pacmeHus1 (mpu HacmosIWUX Jiucma)

2 0,096+0,012 | 100 |  8463+1435 | 100
| 3 0

4 0

40-3HesHble pacmeHusi (6ymoHu3ayusi-Ha4asio yeemeHusl)

2 0,420+0,179 100 7,010+£1,541 100
I 3 0,541+0,141 129 18,74546,233* 267

4 2,247+0,429* 535 24,576+3,365" 351

47-0HeeHble pacmeHusi (Ha4yaso ob6pa3oeaHusi 60608)

2 2,058+0,300 100 12,484+0,723 100
" 3 2,813+0,352* 137 12,397+1,388 99

4 1,158+0,311 56 12,935+2,059 104

55-0He8HblIe pacmeHusi (akmueHoe o6pa3osaHue 60608)

2 2,220+0,388 100 11,083+2,499 100
| 3 2,078+0,595 94 22,247+3,174* 201

4 1,200+0,121 54 16,636+2,114 150

2 1,875+0,354 100 9,709+0,565 100
I 3 1,729+1,191 92 21,747+4,985* 224

4 2,861+0,896 153 24,611+2,614* 254

2 1,367+0,145 100 6,460+0,731 100
m 3 6,422+2,602* 470 21,030+1,466* 326

4 2,768+0,642* 203 13,672+1,162* 212

KaK C MeHbLUen pru3obmanbHOM Harpy3Kkom KOMMMEKCHBIX MHOKYMSALMOHHbBIX
CYCMEH3UI, NOCKONbKY AaHHbIE UHOKYIISHTbLI CoAepany BOBOE MeHbLLEE KO-
NINYECTBO KIETOK KNybeHbKOBLIX BakTepuii, YeM MOHOMHOKYMSHT, TaK U C TOK-
CMYECKMM OEeNCTBMEM MEOHOro Kyrnopoca, UCMofb3yemMoro Ans onpbiCkuBa-
HWsI pacTeHun, Ha GakTepun.

M3BecTHO 06 OTpuLATENBHOM BIMSIHAN HA pa3BUTUE CMMONOTUYECKOrO an-
napata (nogaeneHne obpasoBaHUs KIyOeHbKOB, X HATPOrEeHa3HOM aKTUBHOC-
TI, CHXXKEHME YpoXKas) U MOYBEHHON AUa30TPoHOM MUKPOIIOpbl CPeacTB Xu-
MUYECKOWN 3aLLUMThLI pacTeHWUA, B TOM Yncrne u meabcogepxatumx [10].
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Ta6nuua 5- ®opMupoBaHue BereTaTUBHOW MacCbl PaCTEHUSIMU COM NPU UHOKYTA-
LM CEMSIH U ONpPbICKMBaHWUM pacTeHWUI NpenapaTamMmm 3alMTHOro AelNCcTBUS

BapwuaHT onbiTa Macca pacteHus A. c. macca pacTteHus
Ons::-:rzl::laﬁuue Oﬁcia::;rka r % r %
34-0HesHble pacmeHusi (mpu Hacmosiwux siucma)
1 2,61+0,17 100 0,44+0,03 100
2 4,80+0,37* 184/100 0,90+0,07* 205/100
3 3,30+0,36* 126/69 0,64+0,05* 146/71
4 3,35+0,21* 128/70 0,60+0,05* 136/67
40-0HesHbIe pacmeHusi (6ymoHu3ayusi-Ha4asio yeemeHusi)
1 5,14+0,43 100 1,09+0,09 100
2 5,88+0,53 114/100 1,32+0,12* 121/100
! 3 5,81+0,34 113/99 1,24+0,07* 114/94
4 6,60+0,52* 128/112 1,44+0,11* 132/109
47-0HesHble pacmeHusi (Ha4ano obpa3oegaHusi 60608)
1 8,09+0,45 100 1,85+0,12 100
2 6,04+0,46 75/100 1,41+0,09 76/100
Il 3 6,8310,35 84/113 1,71+0,12 92/121
4 7,85+0,60 97/130 1,61+0,11 87/114
55-0HesHblIe pacmeHusi (akmueHoe obpa3osaHue 60608)
1 6,49+0,40 100 1,42+0,08 100
2 8,18+0,72* 126/100 1,72+0,24 121/100
3 7,73+0,59 119/95 1,74+0,28 123/102
4 7,25+1,10 112/89 1,43+0,08 101/83
1 8,76+0,60 100 1,77+0,20 100
M 2 8,84+0,87 101/100 2,30+0,15* 130/100
3 8,54+0,54 98/97 1,84+0,18 104/80
4 6,92+0,31 79/78 1,53+0,06 86/67
1 7,77+0,83 100 1,79+0,23 100
" 2 8,50+0,43 109/100 2,16+0,07* 122/100
3 8,02+0,81 103/94 2,27+0,17* 127/105
4 9,23+0,66* 119/109 1,49+0,16 83/70

Mpymeyanne - % nepen 4epTon — B CPaBHEHUM C KOHTporneM (obpaboTka cemsiH Bogon, Ne 1), % 3a yepTton
— B CPaABHEHWM CO LUTAMM-KOHTPONEM (MHOKYNSILMS cCeMsiH pu3obusimu cou, Ne 2).
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Tak, pacTBOpUMbIV cynbdaT meam (pyHrmuma) B koHueHTpaumm 1—10 mr/kr
yrHetan oepMeHTaTUBHYHO aKTUBHOCTb fyro-4epHo3emMHon noysbl KpacHogap-
CKoro kpasi. 3yyeHune BMMAHUS MOHOB TSHKENbIX METanoB Ha AUMasoTpodbl po-
0a asotobakrep v knybeHbkoBble bakTepun [1, 2, 9] BbISIBUNO pasHyo YyBCTBU-
TENbHOCTb MUKPOOPraHM3moB. MakcumarnbHy YyBCTBUTENBHOCTb K KagMUIO
NposiBNSAnu knybeHbKkoBble BakTepun MoLepHbl, K Meay — ropoxa 1 nonuHa, K
LMHKY — KO3MSTHMKa 1 con. HanmeHee TOKCUYHbIM Ansi pu3obuin okasancsi CBu-
Hel. A3oTobakTep NPOSIBUN BbICOKYH 3KOMOMMYECKYH MMNacTUYHOCTb K TSXe-
MNblM MeTanmnam, 0gHaKo LMHK U Medb oka3anucb 6onee TOKCUYHbIMY ONS OaH-
HbIX GaKkTepui, YeM CBUHEL, U KaaMuii (CBMHEL<KaaMUi<meOb<uuHK). BnomnHe
BEPOSITHO, YTO UCMONb3yeMbli HaMun Anst 6opbObI C 0aKTEPMO30M COU B Kavec-
TBe byHrmumaa 1%-bii MefHbIi Kynopoc (onpbickmBaHne 18-OHEBHbIX pac-
THU) OKa3as TOKCUYECKOe OEeNCTBME Ha AMa3oTPOdHbIE MUKPOOPraHM3Mbl U
pr306MM B KOMMIEKCHBIX MHOKYNSIHTaX, B pe3dynbTaTte Yero 3atopmo3unsics npo-
uecc knybeHbkoobpa3oBaHus B AaHHbIX BapuaHTax (Ne 3, 4).

AsoThumKeupyoLwas cnocobHOCTb KOPHEBBIX KIyBeHbKOB BapuaHTa C MHO-
Kynsaumen cemsiH pusobusmu (Ne 2) 3a cyeT yny4lleHus a3oTHOro NUTaHus
(Tabnuua 4) obecneynna u akTMBHOE HOPMUPOBAHME PaCTEHUSAMU BereTa-
TMBHOWM Macchbl (Tabnuvua 5). Mo gaHHoMy nokasaTento pacTeHus B 1,8 pasa
oTnuyanuck ot pacteHun a. k. (Ne 1) n B 1,4 pasa oT pacTeHuU BapnaHToOB C
KOMMneKcHon nHokynsiumen cemaH (Ne 3, 4). ABcontoTHO cyxast (a. ¢.) macca
pacTeHul JaHHOrO BapuaHTa MnpeBblllana nokasatenb a. K. BOBOe, ApPYIruX
OnbITHbIX BapuaHToB — B 1,4 1 1,5 pa3a cooTBeTCcTBEHHO (Tabnuua 5). Cnego-
BaTenNbHO, MPEUMYLLECTBO B a30THOM NUTaHUW pacTeHui BapmaHTa Ne 2 npu
Hanuyum npouecca buonornyeckon ukcaumm asota B CMMOUOTUYECKNX
CTPYKTYpax — KOPHEBbIX KIyOeHbKax sIBNSETCA O4EBUOHbIM.

PacteHunsa BapmaHTOB ¢ KoMnnekcHow 6aktepusaumen cemsH (Ne 3, 4) no
BereTaTMBHON Macce OTNNYanucb oT KOHTponsi Ha 26 n 28 %, 46 n 36 % (a. c.
Macca pacTeHuit), YTO CBUOETENbCTBYET O HANMYMM POCTPEryNSTOPHOro ae-
NCTBMS BMONOrMYECKM akTUBHbIX BELLECTB — MUKPOBOHBLIX MeTabonuTos [7, 30,
31, 37] Ha pacTeHus1, OCYLLECTBAAOLMNX NPAMYIO PErYIISLMIO pOCTa pacTeHUN
npu OTCYTCTBUK NpoLiecca ukcaLmm asoTa CoeBo-pn3obuanbHbIMM CMMOKO-
3amu (Tabnuua 4).

B dasy 6yToHu3aunm—Havana LuBeTeHNss pacTeHNU COM MO NokasaTesto Hu-
TPOreHa3HoM aKTMBHOCTM KIyOEeHbKOB YCTaHOBMEHA CyLLECTBEHHas pasHuua
mMexay BapuaHtamu (Tabnuua 4). PacTeHns Bcex BapuaHToB, CEMeHa KOTo-
pbIX 6bINM MPOMHOKYNMPOBaHbI Nepes NoceBoM 06pa3oBbIBany Ha KOPHSX
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knyoeHbkn (Tabnuua 1), YTo ykasbiBaeT Ha 6e30nacHOCTb NPUMEHEHUs 3a-
LWMTHOrO npenapara dutouns 6aktepmanbHO NPUPOAbI A1 ONPbICKUBaHUS
cou, B OTNMYME OT XMMUYecKoro doyHrmumaa cynbgata megu. PacteHus Bapu-
a@HTOB C KOMMJEKCHOM MHOKynaumern ceMsiH (N2 3 1 4) nmernm Ha KOpHSX MEHb-
wee (Ha 68 1 48 %), 4eM NPU MOHOMHOKYNALMN PU30BUAMU, KONTMYECTBO KIly-
BeHbKOB, YTO CBSA3aHO C BABOE MEHbLLEN pr3obuansHOM Harpy3kon NMHOKYNSH-
TOB, ogHako macca 1 knybeHbka, Npu 3ToM, Obila COOTBETCTBEHHO BABOE U
BTpoe Gonbluen. bBuHapHas nHokynsaumns cemsiH (Ne 3) no cpaBHEHUIO C MOHO-
crnocobcTBOBana yBenm4yeHnto pakTu4eckon 1 yaensHom HATPOreHa3HoW ak-
TMBHOCTU KOPHEBLIX KIyGEHbKOB COOTBETCTBEHHO B 1,3 pasa (Ha pacTteHue) u
B 2,3 pa3a (Ha r knyb6eHbkoB). MNonuuHokynsauus (Ne 4) MakcrumarnbHO NoBbILLa-
na ypoBeHb hukcaumm asoTa: B 5,4 pasa (Ha pacteHune) n B 3,5 pasa (Ha r kny-
BeHbKoB). [103TOMy, HECMOTPS Ha TO, YTO pacTeHud BapuaHTa Ne 4 B AaHHy0
a3y oHTOreHe3a umenu B cpegHeM NuLlb No 4 knybeHbka Ha pacTeHue, Mac-
Ca 1 HUTpOreHasHas akTUBHOCTb AaHHbIX kIyOeHbKOB Oblini MakcumarnbHbIMN
Mo CpaBHEHMIO C BUHAPHOM U MOHO- MHOKYNSAUUSIMU CeMSIH. VIHTeHCMBHas
dukcaLmsa azoTa nonMcMMmoro3om B BapuaHTe Ne 4 obecneynna akTMBHOE Ha-
KOMNfeHne pacTeHUsiMU B JaHHyt0 dhasy pa3BuTHS BEreTaTMBHOWM Macchbl, KOTO-
pasi Ha 28 n 12 % npeBbIwana nokasarenu abCcontoTHOMO U LUTaMM KOHTPONEn
COOTBETCTBEHHO (Tabnuua 5).

B a3y Hauana obpasoBaHusa 60608 Ha coe yCTaHOBMEHO, YTO BCe pacTe-
HUSA, CEMEeHa KOTOPbIX MHOKYNMpPOBanu nepea noceBom obpa3oBbiBanu Ha
KOpHsX knybeHbku (Tabnuua 3). NpumeHeHne cnocoba onpbICKMBaHKSA nopa-
XEeHHbIX pacTeHu con bakTepmanbHon Komnosuuuen Koktenns, kak cpe-
[OCTBa 3alUMTbl OT O0Ne3HW, yka3blBaeT Ha ero 3KONTOrMYHOCTb. BrHapHasi MHo-
Kynsaums cemsiH cou (pu3obun + azotobakTep) npmBena K yBENMYEHUIO KOMK-
YyecTBa 06pa30BaHHbIX Ha pacTeHusaX KIy6eHbKoB Ha 45 %, ogHaKko No nokasa-
Tento Maccbl 1 knybeHbKa OTAMYUIA C KOHTPOSbHBIM BapuaHToM (Ne 2) He BblI-
siBneHo (Tabnuua 3). B otnnune ot BapnaHTta Ne 3, Ha pacTeHusix BapmaHTa Ne
4 Konm4ecTBO KIyGEeHbKOB ObINO HE3HAYUTENbBHBIM 1 HE OTNINYanoch OT AaH-
HOro nokasaTens B npeablayLuyto dasy pasButms Cov, OAHaKO OaHHbIE KIy-
©eHbkn no Macce 1 knybeHbka B 2,2 pasa npesbllany nokasaTtesb WTamm-
KoHTponsa (Tabnuua 3). Ha gaHHOM 3Tane oHToreHesa cou hakTuyeckas Hu-
TporeHasHasi akTMBHOCTb (Ha pacTeHue) B BapuaHTe ¢ BUHaAPHOWM MHOKYIALM-
el ceMsiH foctoBepHo (B 1,4 pasa) npeBbilwarna WwraM-KOHTporb (Tadnuua 4).
MonunHokynsaums cemsiH com (Ne 4) npy KonuyecTBe KOPHEBbLIX KIyGeHbKOB
3Ha4YMTENbHO MEHbLLEM, YeM B KOHTpore (B 3,6 pasa), obecneuuna nokasa-
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Tenb haKTUYeCcKom a3oTOUKCUPYHOLLEN aKTUBHOCTU (Ha pacTeHne) nuwb B 1,8
pa3a MeHbLUNIA, YeM NpY pu3oomanbHON MHOKYNAUMK. [Npy 3ToM yaenbHast Hu-
TporeHa3Hast akTUBHOCTb (Ha I knybeHbKOB) B BapuaHTax ¢ KOMMIEKCHON UHO-
kynsaumnen cemsiH (Ne 3, 4) 6bina Ha ypoBHe OeNCTBUSA MOHOMHOKYsiHTa (Ne 2).

Ha atane aktnBHoro doopmmnpoBaHust 6060B pacTEHUAMU OTMEYEHbI 3aKO-
HOMEPHOCTW, yCTaHOBIEHHbIE B NpeapblayLuve dasbl pa3BuTUsi COU, @ UMEHHO,
©onee HU3KMIN ypoBEHb 06pa30BaHNSA KOPHEBLIX KIyOEHBKOB B BapuaHTax C
KOMIMIIEKCHOWM UHOKYISILMEN CEMSIH MO CPaBHEHWIO C pu3obunansHom bakTepu-
3aumen (3a cyeT MeHbLLEen pu3obuanbHOM Harpy3Kkn MHOKYFOMOB) NMPU CyLLeC-
TBEHHbIX MOKa3aTensax maccol (Tabnuua 3) n HUTporeHa3Hom akTUBHOCTH (Tab-
nvua 4) faHHbIX kinyoeHbKoB. Ha knybeHbkoobpasytoLyto cnocobHOCTb pr3o-
BOU1IN N HATPOreHasHY aKTUBHOCTb KOPHEBbLIX KNMyOEeHbLKOB CyLLEeCTBEHHOE BK-
SiHMe okasana obpaboTka pacTeHun (onpbICKMBaHME) NpenapaTamMm 3aLlnTHO-
ro AeNCTBUSA: YyrHeTaroLWnin 3@ eKT Npy UCNOSIb30BaHUN XUMUYECKOTO (PYHI -
unaa cynbdata Meau, akTUBMPYHOLLMIA — MPU ONPbICKMBaHWUN BakTepuanbHbl-
MU npenapatamu dutouna n Koktenns.

B nepvog aktnBHOro popmmupoBaHns 6060B pacTeHMSIMU CON NPOBEAEHO
OLEHKY MHTEHCMBHOCTM 0Bpa3oBaHns penpoayKTUBHbIX opraHos (Tabnuvua 6).
lMokasaHo, 4YTo npegnoceBHasi MHOKynAUunsa ceMsiH (Ne 2—4) n onpbICKMBaHWe
pacTteHun con B Bo3pacTe 18 aHen npenapartamMu 3alUTHOTO U POCTpEeryns-
TopHoro gencteusa (I-lll) cnoco6ectBoBana gpopmuposaHuio 60608 Ha pacTe-
HusAx. B KoHTponbHOM BapuaHTe (Ne 1, 6e3 nHokynsumm) oTMmeyeHo 6ornee ak-
TMBHOE 0bpa3oBaHMe 6060B Ha pacTeHMsX NP UCMOMb30BaHMK A4St ONpbic-
kvBaHusa B6aktepuanbHbix npenapato dutoumns (1) n Kokrenns (lll): 60608
06pa3oBanock COOTBETCTBEHHO Ha 22 1 42 % GornbLue No CpaBHEHWIO C Bapy-
aHTOM, pacTeHUs1 KOTOPOro onpbiCkMBaNu megHbIM Kynopocom (I). Makcu-
ManbHO 3 dekTnBHOM Bblna komno3numsa Koktennbs: Ha 42 % no cpaBHEHWIO C
MeOHbIM Kyrnopocom u Ha 20 % — ¢ doutoumaom (Tabnuua 6 A). MNpu oueHke
3P HEKTUBHOCTU KOMMIEKCHOW WHOKYNALUM C NOCNEAYIOLMM ONpPbICKABAHW-
€M pacTeHUN yCTaHOBMNEH MakcuManbHbIn apdekT (+18 % K MOHOMHOKYNS-
Lnun pn3odunsmm) npm GuHapHom 6akTepmsaumm ceMsiH KOMMNO3numnen pusodmun
+ asoTobakTep (Tabnuua 6 A, cpegHee No MHOKYNAUUK), Torga kak agodpekT
nonumHokynsHta (Ne 4) 6bin Ha ypoBHE OeNCTBUSA MOHOKYIbTYpbI pu3obuin (Ne
2). OdhPeKTUBHOCTL Bronornveckoro AencTenst 6aktepmarnbHbIX NpenapaToB
duTouma n Koktennb npu onpbiCKMBaHUM pacTEHWI MO CPaBHEHUIO C AENCTBU-
eMm cynbaTta meam (Tabnuua 6 A) cyLLeCTBEHHO yBenMynBanach Bo BCeX Ba-
puvaHTax onbiTa: Ha 22 n 42 % coOTBETCTBEHHO B KOHTPOIIbHOM BapuaHTe (6e3
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Tabnuua 6 A - AKTUBHOCTb NIOA006pa3oBaHMs Ha coe NPU NPeANOCEBHOW UHOKY-
NAUMU CEMSH C NocneayoLMM ONpPbICKUBaHUEM pacTeHul npenaparaMmm 3almuTHO-
ro U pocTperynsiTopHoro f4encTeus.

SdpcpekT: AdhexT: CpepnHee AdppexT:
Onpebick | Konunyec- vmoxynn.- onpbickuBa- | (Mo MHOKy- | KOMMnek-
O6pa- nBaHue TBO 6O- uns + Hue GakTepu- | nAUMK) KO- | CHas NHOKY-
6oTka | 18-gHeB- | GOB Ha onpbic- | @BHBIMU Npe- | M4ecTso nAauma +
cemaH | HbIX pac-| pacTe- |, poui0 napartamu + 6060B Ha | OMpbICKUBa-
TeHUn HUW, WIT. o | MHOKYMAUMA K | pacTeHun, Hue,
% doyHruumay, % T, %
| 4,5+0,5 100 100
1 Il 5,5+0,5 +22 5,5+0,6 -
11 6,4+0,8 +42
| 6,2+0,7 +38 100
2 Il 6,7+1,1 +22 +8 6,7+0,3 100
11 7,1+0,6 +11 +15
| 6,6+0,7 +47 100
3 Il 7,8+0,8 +42 +18 7,9+0,8 +18
11 9,2+1,6 +44 +39
| 5,6+0,6 +22 100
4 Il 7,1+0,8 +29 +27 6,6+0,5 -1
11 7,1£0,7 +11 +27

WHOKYNsALMK ceMsiH, obpaboTka cemsiH Bogor, Ne 1), Ha 8 n 15 % — Ha doHe
NHOKYNAunm cemsiH pusobusmu (Ne 2), Ha 18 n 39 % — Ha boHe BGuHapHOM NHO-
Kynsauum cemsiH komnoauuuen pusobum + asotobaktep (Ne 3), Ha 27 n 27 % —
Ha poHe nonuuHoOKynAuun cemsaH komnoauumen Koktenns (Ne 4). Makcu-
MasibHO 3P EKTUBHOW NO CPABHEHMIO C MOHOMHOKYISIHTOM OKa3anach 6akrte-
pusaunsa cemsaH BMHapHOM KoMno3uuunen pusobun + azotobaktep ¢ 0bpaboT-
KOV BereTupyLLmx pacteHui komnosuuuen Koktennb: addext +30 % (Tab-
nuua 6 B). CpeaHsas adbdeKkTMBHOCTL (+6 1 +16 %) oTMedeHa B BapuaHTax ¢
KOMMJIEKCHOW MHOKYNSAUMEN ceMsiH U 00paboTKoM pacTeHUn No BeretTauum
DakTepuaneHbiM NpenapatoM dutouns (Tabnuua 6 B). MNMpu onpbickmBaHum
pacTeHui MeaHbIM Kyrnopocom 3heKTUBHOCTb NpeanoceBHon GakTepumsa-
Lm ceMsiH KOMMIEKCHbIMU MHOKYNsiHTaMuy 6bina MyuHumansHon (=10 n +7 % k
LWTaMM-KOHTpOrt, Tabnuua 6 B), 4To MOXeT ObITb AOKa3aTenbCTBOM Hera-
TUBHOTO BMNSIHUS XUMUYECKUX (PYHIMLUMAOB Ha AMa30TpodHbIe MUKpOopra-
HM3Mbl. OgHako Ha hoHe BakTepusaumm ceMsiH MO CPaBHEHUIO C HEUHOKYIN-
POBaHHbLIM KOHTPOSIEM YCTaHOBMEHA 4OCTaTOYHO BbicOKas 3¢pdeKTUBHOCTb
OencTeus cynbaTta Meaun, YTO MOXET CBUOETENbLCTBOBATL O €ro BaXHOCTU
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Tabnuua 6 B - AKTUBHOCTb NyI0OA006pa3oBaHMA Ha coe NPU ONPbICKMBaHWUM pacTe-
HUI NpenapaTaMm 3aWMTHOIO U POCTPEryNIATOPHOro AeNCTBUA Ha dhoHe npeano-
CEeBHOM MHOKYNSALUKN CEMSIH.

i} . | ddbekT: CpepHee AdbekT:
Onpbic- | ogp,. qﬁzj.:';o an;g),zg'_ onpbIcku- | (no onpbic- | onpbickMBaHue
KuBaHue | g o o 60608 BaHue + BaHue + KMBaHU0) | GaKkTepuarnbHbI-
18-aHeB- ceMsiH _ | xomnnek- | Konu4yecTtBo | MU Npenaparta-
Ha pac- WUHOKYIA
HbIX pac- TeHN uns CHast UHO- 6060B Ha MU + MHOKYyNS-
TeHUn wT ! Y ’ Kynauwms, pacteHuM, | umsa K pyHrum-
) ° % WT. ay, %
1 4,5+0,5 100
2 6,240,7 +38 100
3 | 6607 47 +7 5.7:0,5 100
4 5,6+0,6 +24 -10
1 5,5+0,5 100 —
1 2 6,7+1,1 +22 100
3| 7,808 42 +16 6.8:0,5 19
4 7,1+0,8 +29 +6
1 6,4+0,8 100 —
1 2 7,1+0,6 +11 100
3 | 9216 44 +30 7,508 +32
4 7,1+0,7 +11 0

KaK MCTOYHWMKA MUKPOITIEMEHTOB, B YAaCTHOCTW, Meau 1 cepbl, HEOOX0AUMbIX
ONs pa3BUTUS pacTEHUN.

BbiBoAabl. Ha peanvsauuto cMMOMoOTUYECKOro NoTeHLMana coeBo-pn3oom-
anbHbIX CMMOMO30B, 06pPa30BaHHbIX PACTEHUSIMIU COU C MOHO- U KOMMIEKCHbI-
MU GakTepuanbHbIMU MHOKYIISIHTaMM CYLLECTBEHHO BnMsina obpaboTka Bere-
TUPYIOLLMX pacTeHUn npenapataMu 3alMTHOIO U POCTPErynsiTOpHOro ge-
NCTBUSA (XMMUYECKMM DYHIMLMOOM CynbdaToM Meau 1 NpopoaHbIMKU BakTe-
puanbHbIMK CyCcneH3usamMmn — npenapaTtbl putouma n Koktenns). MegHbIn Ky-
NMopOC MOJTHOCTLIO YrHeTan KnybeHbKkoobpa3oBaHMe Ha KOPHSAX COU NMpU KOM-
nnekcHom 6akTepmsaunm cemsiH C BOCCTaHOBMNEHUEM OAaHHOro npoLuecca B 60-
nee oTAaneHHble OT 06paboTKM 3Tarnbl OHTOreHe3a pPacTEHUN.

BakTepuanbHble npenapaTbl (3TanoHHbIA UTOLUS U HOBasi KOMMNO3MLUS
KokTennb Ha ocHoBe BakTepun poga Enterobacter) He Bnvsnn Ha cam npo-
uecc knybeHbko00b6pa3oBaHUs, HO CyLLIECTBEHHO MOBbLILLANN NOKa3aTenm mac-
cbl KopHeBoro knybeHbka (o1 1,5 go 3,0 pasa), a Takke hakTM4eCKon HATpore-
Ha3HOW aKTMBHOCTU Ha pacteHue (oT 1,3 oo 5,4 pasa) n ygenbHom HUTpore-
Ha3HOW aKTUBHOCTM KnybeHbKkoB (0T 2,2 Ao 3,5 pasa) npu KoMneKkcHom bakre-
pu3aLmmn Mo CPaBHEHMIO C MOHOMHOKYMSILIMEN CEMSIH COW.
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CtnmynupoBaHme npouecca obpaszoBaHnsa 60608 y com ABNSIETCA OCHOBON
peanu3auun 6onee BbICOKOro NPOAYKTUBHOMO NOTEHLMAna pacTeHn U MOXeT
yKkasblBaTb Ha NEPCNEKTUBHOCTb UCCNeLOBaHUN NpUMeHeHus cnocoba
OMPbICKMBAHWS BErETUPYIOLLMX PaCcTEHUN COU B PaHHIoW hady OHToreHesa
CYCNEeH3NsIMU arpOHOMUYECKM MOJSIE3HBIX MUKPOOPraHn3MoB, B OTINYne OT
cynbcata Meau, Ha oHe NPeanoCEBHON UHOKYNSLUM CEMSIH Kak O4HOro 13
BMOTEXHONMOMMYECKNX MPUEMOB 3aLLMTbI U NOBbILLEHNS NPOAYKTUBHOCTY AaH-
HOW KynbTypbl.

INutepartypa

1. PyHKUiIOHYBaHHSA MiKPOOHMX LIEHO3iB B YMOBaX aHTPOMOreHHoro HaBaHTaxeHHs / K.l.
AHgpitok [Ta iH.] — Knues: Obeperu, 2001. - 40 c.

2. AuTnnuyk, A.®. BugoBas u witammoBasi YyBCTBUTENBHOCTb AMA30TPOGOB K TSHXKENbIM Me-
Tannam/A.®: AuTunyyk, B.H. PaHrenosa, E.B. TaHutopeHko // Mukpobuon. xxypH. —2002. — T. 64.
—Ne 3. - C. 45-52.

3. Accoumaums bakTepuin Ansa nonyyeHus buonpenapata, buonpenapat, NoBbILLAOLLNIA N1O0-
[opoaue NoYBbl M 0340paBMMBaOLLMIA ee, 06naaaoLLmii NPOTUBOTPUOKOBLIMU 1 CTUMYUPYOLLN-
MU pOCT pacTeHW cBocTBamm 1 cnocob ero nonyveHus: nat. 2314693 Poccus, MMK7
AO01N63/02, C12N1/20 / 3.K. bysiHoBckui, E.B. Kygpswosa, H.W. CaHueBuy, B.M. Kagomuesa;
3agBen. OO0 BNO Arart pynn. - Ne 2005124138/13; 3asBn. 29.27.2005; ony6n. 20.01.2008.

4. BactokoBa, H.W. MlHoyLuupoBaHHas yCTOMYMBOCTb pacTeHuin u canuuunosas kucnorta / H.U.
Eggﬂ(%)?a, 0O.11. O3epeunkoBckas // Mpukr. Guoxmmusi u mukpobuonorus. - 2007.-T.43.-Ne 4. - C.

5. FonblwmnH, H.M. ®yHruumael B cenbckom xossinctee / H.M. MNonbiwaH. - M.: Konoc, 1974.
-184 c.

6. MpoasunHckuin, A.M. KpaTkuin cnpaBoyHMK no duaunonorim pactenuin / A.M. MpoasmHcKui,
0.M. I'poaaunHckui. - Knes: Hayk. gymka, 1973. - 388 c.

7. MNpoaykyBaHHsA %)iTOFOpMOHiB AESIKUMU_ BiNbHOICHYIOUMMU Ta CUMBIOTUYHUMMU I‘?gHTOBMMM
mikpooprariamamu / |.B. Oparosos [Ta iH.] // Jon. HAH Ykpainn. - 2010. - Ne 12. - C. 154-159.

8. OhheKTMBHOCTb NPMMEHeHUst Noa SpoByo MlweHuly 6uonpenapara Bacillus subtilis 4-13
NpWU HAHECEHWW Ha rpaHynbl aMMuayHow cenuTpbl / A.A. 3aBanvH [ gp.] // Arpoxumus. - 2007. - Ne
7.-C. 32-36.

9. WyTtuHckasn, N A. Dkonornyeckas nnacTUYHOCTb CBO60,D,H0)KI/IBXIJ.|,I/IX ,qvlaso'l;f)od)os B Mo-
yBax, 3arpsi3HeHHbIX Tshkenbimu meTannamu / I A. WytnHckas, A.®. AHtunuyk, E.WN. AHgpetok //
MikpoGion. >xypH. - 1997. - T. 59. — Ne 4. — C. 83-90.

10. BVIOperXJ'IﬂLWIﬂ MUKPOGHO-pacTuTenbHbix cuctem / .A. NyTtuHckas [u ap.]. - Kues: Huuna-
Ba, 2010. - 464 c.

11. Kupuyerko, E. Ponb dontonektmHoB B perynsaumnm MyHKLMOHNPOBaHNS CMMBMO30B 1 acco-
uvaumin. buonoruyeckasi akTUBHOCTb NEKTUHOB 6060BbIX 1 3epHOBBIX KynbTyp / E. KupuyeHko. -
Saarbrucken, Deutschland: Palmarium Academic Publishing, 2012. - 84 c.

12. KupnyeHko, E.B. Buokokrennu ans nwennubl. bakrepranbHble KOMNO3ULMK AN MHOKYS-
umm cemsiH / E.B. Kupuuenko // 3epHo. - 2012. - Ne 2. - C. 56-63.

13. KupuueHko, E.B. Vicnonb3oBaHne Azotobacter chroococcum T79 ans co3gaHnsa KoMnnek-
CHbIX 6uonoruyeckux npenapatos / E.B. Kupuuenko, C.A. Koup // BiotexHonoris. - 2011.-T. 4. —
Ne 3. - C. 74-81.

14. KupunyeHko, E. 3dhdeKkTnBHOCTb BakTepusaLmmn CeMsH NeHNLbl APOBON HOBLIM LUTAMMOM
Azotobacter chroococcum T79 / E. Kupuyetko, J1. Tutosa, C. Koub // Stiinta Agricola. - 2010. - Ne
1.-C. 21-24.

15. Kupuyenrko, O.B. Ponb nektuHiB 6060BMX pOCHVH B aKTUBI3aLii CMMBIOTUYHMX BAcTUBOC-
Tew cneuundivyHnx pu3obiii Npu yTBOpeHHi Ta dyHKUioHyBaHHI cumbiody / O.B. Kupuyenko // C.r.
mikpobiornoris. - 2009. - Bun. 9. - C. 43-58.

310



16. Kupuuenko, O.B. Mopdonoro-kynbTyparnbHi Ta isionoro-6ioximi4Hi BNacTUBOCTI i30nATiB
pusocdepHux giasotpodis nwenunyi / O.B. Kupnyenko, A.B. XKemownga, F0.0. Kanpanosa // XII
3'isg TMY, Yxropopa, 24-30 TpasHst 2009 p. — Yxropoa, 2009. - C. 378.

17. KupuueHko, O.B. OcobnuBocTi po3BUTKY POCIMH SPOi NWeHWLi Ta pu3ocdepHmx MiKpOOg-
raHiamiB-a3oTdikcaTopiB 3a yMOB nepeanociBHoi 6akTepu3sauii HaciHHsa / O.B. KupnyeHnko, A.B.
YKemownga, H0.0. Kanpanosa // YKuBneHHs pocnuH: Teopist i npaktuka. - Kuis: Jloroc, 2005. -
C. 306-314.

18. Koxyxap, T.B. Bnnue 6ionoriyHnx npenapatiB Ha MOCiBHi BNACTUBOCTI HACiHHS 03UMOI
nLieHunLi 3a pisHKx pexumis 36epiraHHs / T.B. Koxyxap, C.C. KoxaH, O.B. KupuueHko // HaykoBuii
BICHMK HaLioHanbHOro arpapHoro yHisepcuteTy. - 2007. - Ne 105. - C. 99-105.

19. MeToguka n/poae,quHﬂ BereTauiviHux gocnigis 3 peryrnboBaHVM BOAHUM ;Z)ex(MMOM / C.C.
Konowmieup [Ta iH.] // Meniopauis i BogHe rocnogapctso. - 2010. - Bun. 98. - C. 128-137.

20. buonoruyeckas ?Mkcauvm asoTa. boboBo-pn3obuanbHeii cumbios / C.A. Koub [1 ap.]. -
Knes: Jloroc, 2010. - T. 1. - 506 c.

21. Wtam B6akTepint Azotobacter chroococcum T79 Ans ogepxaHHs 6akTepiansHoro fobpusa
nig coto: nateHT YkpaiHu Ha BuHaxig Ne 62820A CO5F11/08, C12N1/20 / C.A. Koup [Ta iH.]. -
Ony6n. 15.12.2003 // bron.- Ne 12.

22. Metoamnku BunpobyBaHHs i 3acTocyBaHHA nectuumgis // 3a pea. npod. C.O. Tpubens. —
Kues: CgiT, 2001. — C. 277-285.

23. Cnocib BMpOLLYBaHHSA SipOi MWeHuLi 3 BUKOPUCTaHHSM wwTamy Azotobacter chroococcum
T79: naTeHT YKpaiHu Ha kopucHy mofenb Ne 59561, MK C05F11/08 (2006.01), C12N1/20
6006.01 ; 3asiBHUK Ta NaTEHTOBMACHWK IHCTUTYT dpisionorii pocnuH i reHeTnkn HAH Ykpainum / B.B.

opryH, C.A. Koub, O.B. KupnyeHko. - Ne u 2010 11344; 3asen. 23.09.2010; onybn. 25.05.2044 //
Bron. - Ne 10.

24. O3epeukoBckasi, O.J1. Mpobnemsbl cneundgudeckoro utonmmyHuteta / O.J1. O3epeukos-
ckas // dusnonorus pacteHnn. - 2002. - T.49.-Ne1.-C.1-7

25. Onpepenutens 6aktepuii Bepaxu / nog pea. k. Xoynta [u ap.]. - M.: Mup, 1997.-432c.

26. Matuka, B.M. Bnue a3oTdikcyBanbHUx 6akTepiii Ha NiABULLEHHS iIMYHITETY POCIUH SPOro
sYMeHIo 0o 36yaHukiB kopeHeBux rHunen / B.IN. Matuka, €.11. Konunos, C.M. HagkepHuiHni //
®usnonornsa n buoxmmns KynoT. pacteHuit. - 2001. - T. 33. - Ne 4. - C. 279-284.

27. Mepenik nectuumnais i arpoximikatie, JO3BOMEHNX OO BMKOPUCTAHHA B YKpaiHi. - Kuis,
tOHiBecT Mepis, 2012. - 831 c.

28. CeprieHko, B. XBopob6u coi Ta 3axoam ix obmexxeHHsi / B. CeprieHko // ArpobisHec CborofHi.
-2012. - Ne 11 (234). - C. 18-23.

29. CBsi3blBaHME MOSEKYNSAPHOro a3oTa KiybeHbKOBbIMU BakTepusiMm B CUMOUOTUYECKMX U
KynbTypanbHbix ycrnosusix / E.IN. Ctapyenkos [ Ap.]. - Kues: HaykoBa aymka, 1984. - 224 c.

30.MuikpoopraHvambl — NPOAYLEHTbI CTUMYNSTOPOB POCTa PACTEHUI U MX NPaKTUYecKoe npu-
meHeHue / E.A. Lgaakenoaa [v ap.] // NpuknagHas Guoxmmnsa n mukpobuonorus. - 2006. - T. 42. -
Ne 2. - C. 133—-143.

31. FTOpMOHbI M rOpMOHOMOA06HbIE CoeAnHeHns MmyukpoopraHuamos / E.A. LlaBkenosa [u ap.] //
MpuknapHasa 6uoxumusa n mukpobronorus. - 2006. T. 42. - Ne 3. - C. 261-268.

32. Duffy, B. Pathogen self-defense: Mechanisms to counteract microbial antagonism / B.
Duffy, A. Schouten, J.M. Raaijmakers // Ann. Rew. of Phytopathology (Palo Alto (Calif.). - 2003. -
V. 41.-P.501-538.

33. Hardy, R.W.F. Application of the acetylene-ethylene assay for measurement of nitrogen fixation
/ RW.F. Hardy, R.C. Burns, R.D. Holsten // Soil. Biol. Biochem. - 1973. - V. 5. - N 1. - P. 41-83.

34. Plant extracts as the source of physiologycally active com'gounds su%)ressing the
development of pathogenic fungy / V.A. Karavaev [and other] // Plant Prot. Sci. - 2002. - V. 38. -
Spec. Issue 1. - P. 200-204.

35. Kim, B.S. Microbial fungicides in the control of plant diseases / B.S. Kim, B.K. Hwang // J.
Phytopatol. - 2007. - V. 155. - N 11-12. - P. 641-653.

36. Lyon, G.D. SAR: the potential to immunize plants against infection / G.D. Lyon, R.S.
Forrest, A.C. Newton // British Crop Protection Council. The Brighton Conference: Pests &
Diseases British Crop Protection Council. - Farnham, UK, 1996. - P. 939-946.

37. Paranodules and colonization of wheat roots by phytogormone producing bacteria in soil /
N. Narula [et al.] // Plant Soil and Environ. - 2006. - V. 52. -N 3. - P. 119-129.

311



'E.V. Kyrychenko, V.G. Sergienko
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REALIZATION OF SYMBIOTIC POTENTIAL OF SOYA-
RHIZOBIAL SYSTEMS AGAINST THE BACKGROUND
OF BIOLOGICAL PREPARATIONS ACTION

Annotation. It was shown that the realization of symbiotic potential of the systems of
soybean plants with Bradyrhizobium japonicum 6346 and complex bacterial inoculums
(B. japonicum 6346 + Azotobacter chroococcum T79; B. japonicum 6346 + Koktel)
significantly depended on the use of preparates with protective and fgrowth-re ulation
abilites (chemical fungicide CuSQ,, natural bacterial suspensions — fitocid and Koktel)
for the spraying of growth plants in the greenhouse experiment. The stimulation of
nitrogen-fixing process of the root nodules and formation of beans of soz/)bean plants are
the bases of the realization the higher productivity potential of soybean—rhizobium
systems. Our results may indicate the effectiveness of the method of growth plants
spraying by the suspensions of agriculture usefull microorganisms accompanied by the
inoculation of soybean seeds as a means of the plants protection and productivity
increasing.

Key words: soybean (Glicine max L. Merr.), rhizobium, azotobacter, enterobacter,
mono- gmlj complex inoculation of seeds, symbiosis, protection, nitrogen-fixing activity,
root nodules.

Y/IK 632.954:633.63

.M. Kucnywko
PYTIT «MHcCmumym 3awumsi pacmeHuii»

ONPEQENEHMUE MUKPOKOJIMYECTB AN®DJTYDEH3OIMNMUPA B
PACTEHUAX KYKYPY3bl METOAOM NrA30XXUOKOCTHOM
XPOMATOIPA®UN

Jama nocmynneHus cmameu 8 pedakyuro: 13.05.2014
PeyeH3eHm: KopnaHos P.B., KaGHO.C.-X. HAYK

AHHOTaums. PaspaboTaH MeToa onpeaeneHns MMKpokonuyecTs andnydeHsonvpa
gueﬁcna IOLLLEro BeLllecTBa CMEeCeBbIX repbuunaHbix npenapatos Cenebputu Mntoc,
O n KenbeuH Mntoc,BAN) B 3eneHon macce 1 3epHe Kykypy3sbl. MeToamka ocHoBaHa
Ha aKcTpakumm audnydeHsonrpa 13 aHanManpyemMbix OObEKTOB OpraHNYeckM pacTBo-
puTEeneMm, O4NCTKE IKCTpaKTa CnocobOM KONOHOYHOM XpoMaTorpadum, MeTUIMPOBaHUN
aHanmaupyemoro BeLlecTBa AMa3oMeTaHOM C MOCMeaYLLMM onpeaeneHnemM cnocobom
ras3oXunaKkoCcTHOM xpomMaTorpadum ¢ getektopamu 433 wunun OMNP.
KnioueBble cnoBa. [ndnydensonup, KenbsuH Mnioc BAOI, Cenubputn Mntoc
BI, kykypy3a, ra3oxuakocTHas xpomatorpadus, MeTos aHanvsa, octaTo4Hble KOmnu-
yecTBa.
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BeeaeHue. [udnydeH3onnp BXoOUT B COCTaB CMECEBbIX repOuLMaHbIX
npenapatoB Cenubputu MNntoc BAI (andnydeHsonmp + gukamba) n KenssuH
Mntoc BAI (audpnydensonup + ankamba + HUKOCYnbgypoH), paspaboTaHHbIX
dupmon BAC® CE (F'epmanus).

PUINKO-XMMUNYECKME N CAHNTAPHO-TUTMEHNYECKME XapaKTEPUCTUKN andorny-
deH3onmpa npeacraBneHsl Hke [1] .

CTtpykTypHasa dpopmyna gudnydeHsonmpa:

\ / N | F

HO C—N—N
H

o

(o]
Iz

0 H;C

Amnupnyeckasa opmyna: CisHq2F2N4O3

MonekynspHasa macca: 334.28

PacTtBoprMOCTb: XopoLuo pacTBopuM B Boge npv pH 8 n 6onee; pactsopum
B 3TaHoOmMe, MeTaHore, aueToHe; NNoxXo pacTBOpMM B aTunaueTarte, npaktu-
Yeckn HepacTBopuM B BeH3one, Tonyorne, rekcaHe.

CaHuTapHo-rurmeHndeckmne xapakrtepuctukm andpnydensonupa [1]: J10so
ONs KpbIC (OpanbHoO u gepmarnesHo) — 6onee 5000 mr/kr; anst nepenena — 6o-
nee 2250 mr/kr; ana nyen 6onee 90 mkr Ha 0cobb. CKse Ans pagyxHon dope-
m — 10° mr/n.

Pe3ynbTtaTtbl uccnegoBaHmnm. O6beKTLI UCCeA0BaHWI — 3eMeHast macca
N 3epHO KyKypy3bl. B cBA3M C Nnoxon pacTBOPUMOCTbIO AndnydeHsonupa B
pacTBOPUTENSX, HECMELLNBAKLLMXCS C BOOON (rekcaH, xnopodopm, 6eHson,
TOMyon v ap.), NpULLNOCh OTKa3aTbCs OT OYUCTKM SKCTPaKTOB MyTeEM nepepac-
npegeneHns 3 opraHMYEeCcKoro crosi B BOAHbIV Npu nameHeHmum pH pacteopa
[2]. Nyywine pesynbTaThl NOMyYeHbl NOCIE OYMNCTKU IKCTPAKTOB KyKypy3bl Me-
TOL,OM KOFTOHOYHOW XpoMaTorpadum ¢ UCnosib30BaHNEM B KayecTBe copbeH-
Ta XpomaToH N-AW (0.100-0.125 mm). B pesynbTarte npoBegeHHbIX nccrneao-
BaHun Obina pa3paboTaHa MeToavKa onpeaerieHns MMKPOKONMYecTB Andny-
deH3onmpa B 3epHe 1 3eneHon Macce KyKypy3bl.

lMpuHyun memoda. MeToa OCHOBaH Ha 3KCTpakLuu npenaparta U3 pactu-
TenbHbIX NPO6 aLeTOHOM, O4YMCTKE Ha KOMOHKe, METUNMPOBaHUN Ana3omeTa-
HOM C MnocriefytoLlmm onpegeneHnemM rasoxXuakocTHOM XxpomaTorpaduen ¢
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“cnonb3oBaHNEM AeTEeKTOpa 3NIEKTPOHHOTO 3axBaTa Uiy NMOCTOSIHHOM CKopOC-
T pekoMGUHaLmK.

U36upamenbHocmb Mmemoda. B onvcaHHbIX yCroBUsX npeanaraemblii
MeTop crneumduyeH B NpucyTCTBUM NECTULMAOB, MPUMEHSIEMbIX B CXeMax 3a-

LUUTBI KyKYpY3bl.
MeTpornoruyeckne xapakTepUcTMKM MeToAa NpvBeaeHbl B Tabnvuax 1 1m 2.

Ta6nuua 1 - MeTponoruyeckue napameTpbl MeToga

MeTponoruyeckue napametpsbl, P = 0.95, n =10
A"a","”'spy' Mpegen oﬂu:nzaol;_ CpepaHee CraHpapT- OTHOCHUT. E:s:ﬁ::;l-
eM"':K_I? B | obHapy- ;E.n‘(quz- 3HayeHue HOe OTKJ10- cTaHpaapT. WHTepBan
XKeHwus, - onpepe- HeHue (S), OTKITOHe-Hue

mr/kr “eH;':ﬁ(';_m"’ nenus, % % (DS), % cpe,l:tzero,
Kykypy3sa
(3eneHas 0.05 0.05-0.2 79.2-81.8 3.11-4.97 0.04-0.06 +3.58-5.71
macca)
Kykypy3aa ) )
(3epH0) 0.05 0.05.-0.2 | 77.4-76.0 4.04-4.06 0.05 +4.64-4.67

Ta6nuua 2 - NMonHoTa onpeaeneHus audnydeHsonMpa B MoAerbHbIX MaTpulax
(n=5)

M BHeceHo, OTKpbITO, [JoBepuTenbHbIN
arpuua mr/kr % MHTepBan cpeaHero, %

0.1 78
0.1 82
0.1 76 79.2+3.58
0.1 77

KyKypy3a 0.1 83

(seneHas macca) 02 81
0.2 89
0.2 76 81.845.71
0.2 79
0.2 84
0.1 76
0.1 81
0.1 79 77.4+4.64
0.1 80

Kykypysa 0.1 71

(sepro) 02 74
0.2 77
0.2 79 76.0+4.64
0.2 80
0.2 70
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Cpedcmea usmMepeHusi, ecliloMo2amesibHbie ycmpolicmea, Mamepua-
J1bl U peakmuesbl.

OndnydeHsonup, aHanMTn4eckunii ctaHgapT C MaccoBOW JONEN AENCTBYO-
wero Bellectsa 97.6 %

AueToH, ypna, FOCT 2603-79

lekcaH, v, TY 6-09-3375-78

MeTtaHon, x.4., FTOCT 6996-77

MoueBuHa, 4y.g.a. . FTOCT 6691-67.

MeTtunamuH rugpoxnopug, 4. TY 6-0911-2030-87

Kucnota cepHas, uy.g.a. FOCT 4204-77

Kanus rugpokena, y.g.a., FTOCT 9286-78

Hutput HaTpus, vy.g.a. FOCT 4197 - 74

Bopga guctunnuposanHas, FOCT 7602-72

A30T rasoobpasHbii, ocd, FTOCT 9293-74

CreknosaTa (CTEKNOTKaHb)

XpomaToH N-AW (0.100-0.125 mm)

PunbTpbl OyMaxHble, CUHAS neHTa, TY 6-09-1678

Xpomatorpad rasosbin, LIBeT-800 ¢ 4eTEKTOPOM NOCTOSIHHOW CKOPOCTU pe-
kombuHauum unn HEWLETT PACKARD ¢ oeTekTopoM 3MeKTPOHHOro 3axsara.

KonoHka xpomaTtorpadmyeckasn crteknsgHHasi, 2000 x 2 MM, 3anonHeHHasi
HenoaswxHon cason AnuesoH J1 (3 %) nnu SE-30 (5 %) Ha xpomaToHe
N-super (0.125-0.160 mm)

Mukpownpuy emkoctbto 10 mkn MLU-10® no TY 64-1-2850

Becbl aHanutnyeckune tvna BJITP-200, FTOCT 19401-74

BecTpsxuBatenb mexaHundeckuin, TY 64-1-1081-73

Wkad cywmnbHbeIn, obecnevmBatowmi nogaepxaHue temnepatypbl 60 °C

PoTauunoHHbi ncnaputens tun UP-1M, TY 25-11-917-76 nnu aHanornyHbIn.

BopoHku ons ounbtpoBaHua cteknsHHble, FTOCT 8613-75

KonBbl KOHMYECKMe C NPUTEPTLIMU NPOBKaMN BMECTUMOCTbI0 250 cm®,
FOCT 25336-82

Konbbl mepHble BMecTMMocTbio 100 n 250 cm®, TOCT 1770-74

Kon6bl rpyLueBmaHble BMecTUMocTbio 100 cm®, FTOCT 25336-82

Mpobupkn rpagynpoBaHHbIE C NPUTEPTLIMU NPOOKaMM BMECTUMOCTbLIO 5
cm’, FTOCT 10515-75

MuneTtkn mepHble BMeCcTUMOCTbLI0 0.1 1 1 cm®, TOCT 20292-74E

KOnOHKM CTEKNSAHHbIE A51 KOFIOHOYHOM XpoMaTtorpadum gumetpom 1.5 cm
1 AnvHom 25 cm.
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Omé6op npob6. OT60p Npob ocyLiecTBNAT B cooTBeTcTBUM ¢ CTH 1036-97
«lMpogyKThbl NULLEBbIE U MPOSOBONLCTBEHHOE Cbipbe. MeToabl oTOopa Npod
ansa onpefeneHns nokasatenen 6esonacHoctu». OTobpaHHbIE NPO6LI MpK
HeOoOXOAMMOCTUN XPaHAT B MOpPO3unbHuKe npu —18 °C.

lNpuzomoeneHue cmaHdapmHbIx pacmeopoe. OCHOBHOW cTaHaap-
THbIV pacTBop AndnydeHsonmpa ¢ KoHueHTpauuen 40 mkr/cm® roToBsT pac-
TBOpPeHMeM 10 Mr NpenapaToB B MeTaHomMe B MepHoit konbe Ha 250 cm®. Pa-
604mit PacTBOP C KOHLIEHTpaLMeil andnydeH3onmpa 1 MKr/cM® roTOBAT NyTem
pa3baBrneHusi B MepHon konbe 2,5 cM> OCHOBHOrO pactBopa aueToHoM o 100
cMm®. Bce cTaHaapTHble pacTBOPbI XPaHST B XONOAUILHIKE NpK TemnepaType
+2 — (+5) °C He BGonee ogHoro mecsua.

Modezomoeka u KOHOUYUOHUPOBaHUe KOJIOHOK. HenoaswxHble dasbl
(AnmnesoH J1, SE-30), HaHeceHHble Ha XpoMaToH N-cynep, 3acbinakT B CTEK-
NSIHHBIE KOJIOHKM M YMIOTHAKT Nog BakyymMoMm. KONoHKM ycTaHaBnuBalT B
TepmocTaTt xpomartorpada u, He NOAKMNoYasa K AeTeKTopy, CTabunusmpytoT B
Toke a3oTa npu Temnepatype 280 °C B TeueHune 16 — 20 yacos.

lMocmpoeHue kanubpoeoyHo20 epaghuka. [Ins NOCTPOEHUst KanMbdpoBOY-
Horo rpadhvka B rpyLueBuaHble Konbbl BHocAT 1, 2, 4, 8, 10 mn pabo4ynx pacTso-
poB ¢ coaepxannem audnydeHsonupa cooteeTcTBeHHO 1,0; 2,0; 4,0; 8,0; 10,0
MKr, BblyBaloT pacTBOPUTEMNb TOKOM XOFIOHOTO BO3zyxa, MpunueatoT 4 cm®
pacTBopa AnasoMeTaHa B AN3TUITOBOM ahupe, 3aKkpbiBatoT kKonbbl npobkamu u
OCTaBnsAT Ha 12-15 yac npu KOMHaATHOM TemnepaTtype (MOXXHO OCTaBMsATb Ha
Houb). [Nocne aToro Konbbl BblAyBalT XONO4HBIM BO34YXOM (MOA TAron) 4ocy-
xa. Cyxue ocTaTku ocne METUNMPOBAHUS PacTBOPSIOT B 5 CM° rekcaHa 1 5 Mkn
BBOASAT B MCMaputenb xpomartorpada, npu 3TOM OCyLLECTBNSAIOT HE MeHee 3 13-
MEPEHUI NO KaXXOoW KOHLEeHTpaumn. OnpegensioT cpegHee 3HavyeHve nioLla-
OV Nvika 4N KaKA0W KOHLEHTPALMM U MO NOSy4eHHbIM 3HAYEeHNSIM CTPOSIT rpa-
1K 3aBUCUMOCTM MIoLWaam nuka oT KOHUEeHTpaumm andnydeHsonupa B pac-
TBOpe. CTaHgapTHble pacTBOPbI CrieayeT METUNMPOBATL NapansernsHO ¢ MeTH-
nvpoBaHvem npob aHannanpyembix 0bpasLoB.

lMpuezomoeneHue HUMpo3usIMo4YeauHsbl [3]. (PaboTa npoBoauTca nog
BbITSXKHOM cuctemon). B 200 mn Bogpl pacteopstoT 50 r xnopanrugpata MeTu-
namuHa consiHokmcnoro u 150 r moyeBuHbl. MeaneHHoO HarpeBalT CMeCh B
TeyeHne 3 4yacoB A0 crnaboro kuneHnsa. 3aTem 3HEPrnyHoO KMNATAT ewe 15
MUH. PacTBop oxnaxgatoT, fobasnstoT 55 r HaTpus asotuctokucnoro (NaNO;
N OXnaxpaaroT B MOPO3UITbHON kaMepe xonoaurbHuke npu — 15-18 °C 2-3 va-
ca. [ony4eHHbIN pacTBOp OYeHb MEeANEeHHO, MPX NOCTOSTHHOM NepemeLLnBa-
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Hun, BnmBatoT B cmecb 300 r nbaa u 55 r koHU,. cepHon kucnoTbl (Pabomameb
nod mseou !) HuTpo3annMo4veBrHa BCNbIBAET B BUAE XJ1I0MbEB KPEMOBOIO LiBE-
Ta. CycneHsno hunbTpyoT Yepes punbTp «KpacHasi eHTay, BbiAEPXKMBaIOT B
TeuYeHve CyTOK ANs ncnapeHnsi n3bbiTka BoAdbl, 0CaA0K XpaHAT BO BriaKHOM CO-
CTOSIHUM B XONoAWIbHUKE Npu Temnepatype + 2-5 °C B TeveHue 1 mec.

lpuzomoeneHue memunupyrouwe2o pacmeopa (pabota nposoagnTcs
noj BbITSKHOW cucteMon). B xumnyeckun ctakaH BMectumocTbio 1000 cm®
HanuBatoT NpumepHo 600 cm® BoAbl, A06aBRsOT 0kono 200  U3MENbYEHHOro
nbaa, nepemeLlunBaloT. B umnuHapmnyeckyo oenuTernbHy0 BOPOHKY BMECTU-
MOCTbio 120-200 cm® npunueatoT 18 cm® Boabl, f0GaBnsOT 12 T rmgpokcuaa
Kanug, nepemMeLLnBatoT 4O MOSTHOro pacTBOPEHUs Lwenoyu. NomellatoT B cTa-
KaH CO INbJOM, BblAEPXKMBAKT OKOMNO 2-5 MUH O oxnaxaeHust pacteopa. 3a-
TeM B OeNUTENbHY BOPOHKY C OXnaxaeHHbiM pactBopom KOH gobasnstoT
50 cM® AM3TUNOBOTO acmpa 1 1 r HUITPO3UNMOYEBMHBI. CMECh BblAEPXKMBAIOT
B neasiHon 6aHe B TeveHme 1.5-2 yac, nocne 4ero HWKHUIA (LLLeNOYHON) CIow
oTOpackiBalOT, a BEPXHUI (KENTbIN) pacTBOp AMa3oMeTaHa OTTOHSIHOT U UC-
Nnonb3ylT ANs METUMPOBaHUS.

lModzomoeka KOJIOHKU 011 04UCMKU 3KCmpakmos. [ns o4ncTKn 3KC-
TPaKTOB UCMOMb3YTCS CTEKMSAHHbIE KONMOHKN BHYTPEHHUM aAnameTpom 1.5
CM, BbICOTOM 25 CM. B HMXXHMI KOHELL, KOMOHKN NOMeLLLaloT 06Ee3XXMPEHHYI0 3Th-
NOBbLIM CMIMPTOM U ANSTUIIOBBIM 3hMPOM CTEKINOBATY UMK CTEKINOTKaHb. B Ko-
noHky nomewatot 3 r XpomaTtoHa N-AW (0.100-0.125 mm), ynnoTHAT ero
CTeknsgHHoOM nanoykon. CBepxy copbeHTa NoMeLLatoT CrON CTEKMTOTKaHW
(cTeknoBaTbl). Yepes KonoHKy NponyckatoT nocnegosartensHo 10 mn aLeToHa
n 15 mn rekcaHa. KonoHka rotoea k pabote.

Mpun ncnonb3oBaHUM HOBOW NapTum copbeHTa HeOOXOAMMO NMPOBEPUTH MO-
BeAeHue andnydeH3onmpa 1 KO3KCTPaKTUBHbIX BELLECTB Ha KOMOHKE.

Akcmpakuyusi dugpnygheHszonupa. CpeaHiow Npody 3eNeHon Macchl KyKy-
py3bl MEFKO N3MENbYAT HOXOM, 10 I BbICYLUMBAIOT B CYLUUIIBHOM LUKady npu
60 °C 0o NoCTOSIHHOM MacChl, NTEPEHOCSAT B KOHUYECKME Konbbl 1 3anuBatoT 50
cm3 aueToHa. BeTpsaxuBaloT Ha MexaHU4eCcKOM BCTpsaxuBaTtene B TeyeHne 60
MUH. PacTBop punbTpyloT Yepes OyMaxHbI UNbTP «CUHAS NeHTax.
OKCTpaKLMo NOBTOPSAIOT eLle ABaxabl No 50 mn aueToHa, BCTPAXUBAsS Kax-
Abi pa3 no 30 MuH, punbTpyoT Yepes bymakHbin unbTp. O6beguHeHHbIe
9KCTpaKTbl ynapusatoT npu Temnepatype He Bbiwe 40 °C gocyxa.

3epHO KYKYypy3bl NpeABapuTeribHO pa3marbiBaloT Ha 3NEKTPUYECKON
menbHuue. OTbupatoT cpeHioto Npoby maccon 10 r 1 nocTynatT aHanornyHo
3erieHon macce.
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Ouyucmka akcmpakmoe. Cyxvue ocTaTky pacTBOPSIOT B 2 MS1 aLeToHa u
NnepeHocAT Ha NOBEPXHOCTb NOATOTOBIIEHHOW KOMOHKM. [locne nonHoro Bnu-
TbiBaHWsI pacTBOpa Yepes KOMOoHKy nponyckatoT 10 mn rekcaHa. Ontoat oTbpa-
CblBalOT. 3aTeM Yepes KOTOoHKY npomnyckatoT 60 mn meTtaHona. dntart ynapu-
BalOT Jocyxa npu temnepatype He Boiwe 40 °C gocyxa.

MemunupoeaHue. K cyxum octaTkam nocne o4nMcTku 4o6asnsioTt 5 mn me-
TUINUPYIOLLEro pacTBoOpa, 3aKpblBalT NPOOKOW, NepemMeLLnBatoT B TedeHne 2
MWH U BbIAEPXKUBAKOT NPM KOMHATHOW TeMnepaTtype He MeHee 2 Yyacos. Nocne
3TOro 3hMpHbIA pacTBOp AMa3oMeTaHa yaansoT TOKOM XONoAHOro Bo3adyxa
pocyxa (pabotatb nog taron). K cyxum octatkam [oGaBnsatoT 4 M rekcana,
nepemMeLLMBatoT B TedeHne 2 MuH. B ncnaputens xpomatorpadum BBoaaT 2-4
MK pacTBopa.

Ycnoeusi xpomamozpaghuposaHusi NpeacTaBrieHbl HAXE. .

Bpems

Pexumbl MKX-aHanusa yAePKNBAHMUSA, MUH

KonoHka 5 % SE-30, anuHa 2.0 M, TemnepaTtypa KonoHku - 240,
ncnaputens - 250, getektopa (433) - 300 °C. 3.0
XpomaTtorpacp HEWLETT PACKARD

KonoHka AnnesoH J1, 3 %, anvHa 2.0 M, TemnepaTtypa KOMNOHKM - 245,
ncnaputens - 250, getektopa (AMP) - 280 °C. 3.5
Xpomatorpad LiBeT-800

O61bem BBOAMMON Npo6bIl (MKM) — 2-4 MKN

MuHMmaneHoe geTeKkTMpyemoe konmyectso andnydensonunpa — 0.2 Hr

JInHenHbIN gnanas3oH getektmpoBaHus — 0.2 — 20 Hr

O6paboTka pe3ynbtatoB aHanusa. CogepxaHve audnydgeHsonupa B
npobe paccumTbiBalOT NO hopMyne:

X=CcmXSanVk

—m ™ " rpe
Som XV, xM

X — cogepxaHue npenapara B npobde , Mmr/kr

C.m — cogepxaHue npenapara B CTaH4apTHOM pacTBoOpe, Hr

Sem — NAOLLAAbL NWKa CTAaHAAPTHOrO pacTBopa repbuLmaos, MM

Snp — NNoWaab nuka npobbl, My

V— 00beM KOHEYHOro pacTBopa, B KOTOPOM pacTBopeHa npoba, Mn

Vyp— 06beM aKkcTpakTa Npobbl, BBEAEHHbIN B MCNapuTenb, MK

M — HaBecka npobbl, 1

TpeboBaHusa 6e3onacHocTU. [pyK BbIMNOSTHEHUN aHANM30B HEOBXOOMMO
BbINOSHATL TPeboBaHMst TEXHUKM 6e30MacHOCTM Npu paboTe B XMMUKO-aHanm-
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TUYeCKNX nabopaTopusix, B TOM YMCIIE C dfIeKTpoHarpeBaTenbHbIMU Npubopa-
MW, CXXaTbIMM razamm, TOKCUYHBIMM, FOPOYMMU U NIETKOBOCHTaMEHSIIOLLMMUCS
BeLLecTBaMu, Npu Nofy4eHnn 1 UCNomnb3oBaHnM AMasomeTaHa.
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DIFLUFENZOPYR MICROQUALITIES DETECTION IN MAIZE
CROPS USING GAS-LIQUID CHROMATOGRAPHY METHOD

Annotation. A method of microqualities of diflufensopyr determination (active
ingredient of mixed herbicide preparations Selebrity Plus, WDG and Calvin Plus, WDG)
in corn green mass and grain is developed. The method is based on diflufensopyr
extraction from the analyzed objectbby the organic solvent, the extract purification b
column chromatography methylation of the analyzed substance with diazomethane wit
the subsequent determination by gas-liquid chromatography by the ECD or CRD.

Key words. Diflufensopyr, Calvin Plus WDG, Selebrity Plus WDG, gas-liquid
chromatography, analysis method, residues.

YK 632.95.028

H.B. NMempawkeesuy4, M.®. 3asu, A.B. bbikoeckuli
PYI «MHcmumym 3awumsi pacmeHuii»

OCTATOYHbIE KOJIMYECTBA UMUOAKNONPUA-
COAEPXALLUX NPENAPATOB B CEJIbCKOXO3AUCTBEHHbIX
KYJNIbTYPAX

LHama nocmynneHusi cmambu 8 pedakyuto: 06.05.2014
PeueHzenm: HaOmoyaesa C.B., kaHO. 6uor. HayK

AHHoTaums. bbino n3yyeHo cogepxaHne uMmgaknonpuaa u conyTCTBYOLWMX Ae-
NCTBYIOLLMX BELLECTB B CEMbCKOXO3ANCTBEHHbIX KyNbTypax nocfie NpYMMEHeHNs nMu-
Aaknonpua-coaepallmx npenapartos Anst 6opbObl NPOTUB BpeanTenel B cUCTEME XU-
MMYECKON 3aLmThl. B pesynbTaTe nccrnegoBaHmin yCTaHOBNEHO, YTO Npu cobrogeHnm
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peKoOMEeHaYyEeMbIX CPOKOB, HOPM U KpaTHOCTM 06paboToK coaepXaHne OCTaTOUHbIX KO-
NNYECTB MPUMEHSIEMbIX NECTULMAOB HE NPeBbILIAET AONYCTUMbIE YPOBHU B CEMbCKO-
XO39NCTBEHHOW NPOAYKLIMN.

KnioueBble cnoBa: nMmuaaknonpug, npoTpaBuTeNb, UHCEKTULNA, CENbCKOX03s-
MNCTBEHHbIE KYNbTYpbl, OCTAaTOYHbIE KONMYECTBA.

BBepneHue. NMpenapaTbl, NPOM3BOAMMbIE HA OCHOBE AENCTBYIOLLErO Be-
LecTBa MMuaaknonpua, NnpuMeHsitoTcs Ans 6opbbbl ¢ BpeantTensMm npy Bos-
OenblBaHUN KYKYpY3bl, 3€PHOBbIX, KOPMOBbIX, MOA0BO-ArOAHbIX KynbTyp, Kap-
Tochbens, caxapHow ceeknbl. B nocrnegHee Bpems peKoMeHAyTCa Takke cMe-
ceBble npenapaTbl 4518 NPUMEHEHNS, KaK B Ka4eCTBe NpoTpaBuUTeNen, Tak 1 B
KayecTBe MHCEKTULMAOB.

3anorom ycneLuHowm 3aLlnTbl CENIbCKOXO3ANCTBEHHbIX KyNbTyp OT BpeauTe-
nen, 6onesHen 1 COPHAKOB ABMNSAETCA MPUMEHEHNE KOMMMEKCa arpoTexHu4ec-
KMX Y XMUYECKMX MEPOMNPUATUI, BKITHOYAIOLLMX Nog6op npeLecTBEHHNKOB,
npoTpaBnvMBaHne CeMsH, BHeCeHne yaobpeHui, npeanoceBHyo ob6paboTky
MoYBbl, ONTUMaribHble CPOKM CeBa, MeXAypsaHble N XUMUYeckne obpaboTku,
ybopKy, YHUUTOXEHNE pacTUTENbHbIX OCTATKOB U NocreybopoyHyto obpaboT-
Ky NoyBbl. XMMU4eckas 3almta pacTeHui oT BpeAHbIX OPraHn3MOB SIBMSETCS
O[HUM V3 BaXXHEWNLLNX 31TIEMEHTOB B COBPEMEHHbIX TEXHOMOMMSAX BO3enbIBa-
HWSI CENbCKOXO3ANCTBEHHbIX KynbTyp [1].

Tak npu Bo3aenbiBaHUM KapTodens BbICOKY0 ONaCHOCTb NMpeacTaBnsAloT
NPOBOJIOYHVKM, NOBPEXAAIOLLNE BbICAXKEHHBIE CEMEHHbIE KIyOHM 1 Noa3eM-
Hble YacTu cTebnen, x0T OCHOBHas UX BPEAOHOCHOCTb NPOSIBASIETCH BO BTO-
poK NOMOBMHE BereTauum ¢ Ha4anom obpasoBaHns HOBbIX KiybHen. CHke-
HWe MX TOBapHOM LEHHOCTU BbI3bIBAETCA XO4aMW, KOTOPbIE BbIrPbI3aloT Jn-
YMHKW CTapLUMX BO3pacToB. UTO Takke NPUBOANT K HAPYLLEHWIO LLeNOCTHOCTH
MOKpOBa U MPUBOANT K YXyALLEHUIO KayecTBa KnybHen Bo BpeMs XxpaHeHus [2].

OfHOM 13 LieHHbIX 1 BbICOKOYPOXanHbIX 3epHOBBIX KyrbTyp, BblpalimBae-
MbIx B Benapycu, sBngetcsa kykypysa. OgHako nonydeHue ctabunbHO BbICO-
KMX ypOXXaeB HEBO3MOXHO 6e3 MHTErpupoBaHHON 3aLUUTbl KyNbTypbl OT KOM-
nnekca Bpeantenen. Cocrtas BpeauTenen Kykypysbl BkntovaeTt okorio 100 Bu-
00B, 1 HanbonbLUMN Bpe HaHOCAT MHOrosiAHbIE BpeauTenu [3].

Mpobnema BpeaOHOCHOCTN MOYBOOOMTAIOWMX BpeanTenen aktyanbHa u
npu BblpalLmBaHuM XNebHbIX 3NakoB, caxapHOW CBEKbl, a Takxke parnca.

B cBS13M C M3MeHeHneM MOroAHbIX YCNOBUN, CBSA3AHHbBIX C MOTENnneHneM
Knumara, 3a nocrnegHee ecsaTuneTvie co3ganucb GnaronpusTHble YCNoBKA
ONSA BbDKMBAEMOCTU BpeauTeNen, YyBENMUYEHNIO YMUCna reHepauni, YNCneH-
HOCTW 1 BPeOOHOCHOCTM B NoceBax 3epHOBbIX KynbTyp. MiaMeHunace Takke
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CTPYKTypa AOMWHUPOBAHWNST SHTOMOKOMIIIEKCOB 3€PHOBbIX KyrbTyp. YBEnu-
Ynnack YNCNEHHOCTb M BPEAOHOCHOCTb OOHUX BpeaMTenem U yMmeHbLUMnach —
apyrux. Ha goctaTtoyHO BbICOKOM YPOBHE OCTaeTCcsd BPeLOHOCHOCTb MPOBO-
MNOYHMKOB, NOBPEXAEHHOCTb pacTeHun Bpeautenem gocturaet 30% [4].

Ha pacTeHusix caxapHoW CBeKIbl MOTyT MUTaTbCHA OKOMO 72 BUOOB HACEKO-
MbIX, pasnuyaroLnxcs No BPe4OHOCHOCTU 1 3aceneHHocTu. Hanbonee pac-
NPOCTPaHEHHbIMY ABMSIOTCA Takne BpPeaUTenu Kak CBEKITOBUYHbIE BMOLLKY,
MaTOBbIi MEPTBOES, CBEKITOBUYHbIE LUMTOHOCKM 1 Ap. MHOrosiaHble BpeauTe-
NN NPOBOSMOYHUKN NOBPEXOAT BCXOAbI, Neperpbizad MOmonble KOpPeLUKU
CBEKIbl, a TaKKe HaHOCAT Bpea KOpHennogam, YTo COOTBETCTBEHHO CKa3blBa-
€TCH Ha X XpaHeHun n kavectae [5].

Takum 06pa3om, U3 BCErO BbILLEN3MNOXEHHOIO CreayeT, YTO NPUPOLAHO-KNN-
MaTuyeckue ycrioBus pecnybnuvku 6naronpusatHbl ANg pacnpocTpaHeHus u
pa3BUTUSI MHOXKECTBA OMacHbIX BUAOB BpeanuTenei. [oaTomy B LIENsSX CHUXe-
HWUS1 YPOBHS X BPEOOHOCHOMO BO3AENCTBUS 06bEKTMBHO TpebyeTcst MmacLuTab-
HOe MpUMEHEeHVe CpeacTB XMMMUYECKOW 3awuThbl. [penapatsbl, B COCTaB KOTO-
pbiX BXOOWUT OEWCTBYHOLLEE BELLECTBO MMUOAKIONPUA, LUMPOKO MPUMEHSIOTCSA
NPOTUB MHOIMX BpeaUTENEen Ha CerbCKOXO3ANCTBEHHbIX KyrbTypax. TexHomno-
MMYeCKN HECOBEPLUEHHOE NPUMEHEHME NeCTULMO0B MOXET NPUBECTM K Hebna-
ronpuATHBLIM NOCNEACTBUSIM, KaK AN 9KONOrvu, Tak U Ans kadectea 1 6esonac-
HOCTM NULLIEBbLIX NPOAYKTOB. B CBA3M C 3TMM HaMm NPOBOAMITOCH U3YYeHMe MOo-
BEAEHVS 1 COAepXKaHUsa UMMAaKnonpmaa u ConyTCTBYIOLWUX AENCTBYHOLLMX Be-
LLIECTB CMECEBbIX MPenapaToB B CENbCKOXO3SIMCTBEHHbIX KyNbTypax.

O61BbeKTbI U MeToAbl uccnegoBaHun. Vivmaaknonpua: 4,5-aurunpo-N- Hu-
Tpo-1-[(6-xnop-3-nupnannmMeTun]uMmnaasonuanH-2-uneHaMmH, NpeacTaBnsaeT
cobowi 6ecLBETHOE KpUCTamnnMYecKkoe BELLECTBO C TEMMNEPATYpol MraBneHms
143,8 °C. PactBopumocTs npu 20 °C (r/n) B Boge 0,61, B rekcaHe — meHee 0,1,
aunxnopmetaHe — 0,55, nsonponaHone — 1,2, Tonyone — 0,68. mugaknonpua
ycTonumB K rugponmay npu pH 5-11 (T1/2 6onee roga). B HacToswee Bpems
BbIMyCKaEeTCS B BUAE pasHbIX NpenapaTuBHbIX POPM B 3aBUCUMOCTU OT dpup-
MbI-Npon3BoAnNTENs (KOHPUOO0P IKCTPa, UMUOOP, KOMaHA0P, KOHKOPA, TaHPeEK,
NUKyC, NPOTEKTOP, aHTWXYK, arpoBUTanb, Hynpug, rayyo v ap.)

Vmunpaknonpug BbiICOKOONACeH ANd N4Yen n CpegHEeTOKCUYEH Ans TEMNSoK-
POBHBbIX XUBOTHbIX, J1s0 NS Kpblc 424-475 mr/kr. OTHOCUTCS K TpeTbeMy
Krnaccy onacHocTu. Mimmaaknonpua — MHCEKTULMA CUCTEMHOro aencteus. Me-
XaHN3M JeNCTBUS MMMaaknonpuaa 3aknoyaeTcs B BO3LENCTBUN HA HEPBHYHO
CUCTEMY HAaceKoMOro, 6roKMpyst HUKOTUHEPTUYECKMNE PELLENTOPLI MOCTCUMHAn-
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TM4eckoro Hepsa. [lencTBme NpoM3BOAMTCS Kak Ha MMaro, Tak U Ha NNYUHOK
pasHbiX BO3pacToB. AnMTenbHOCTb 3awmTHoro genctaunsa 45 — 90 gHen.

Mpu paboTe ¢ npenapaTtamu, coaepaLLmmMm ummuaaknonpua, Heobxoanmo co-
BriogaTe Mepbl NPeJOCTOPOXKHOCTU — Kak CO CPEAHETOKCUYHBIMM MECTULMOAMM.
MOK B BOAE BOOOEMOB CaHUTAPHO-ObITOBOrO HadHayeHus - 0,03 mr/n, B noyse —
0,1 mr/kr. MAY ot 0,1 o 1,0 Mr/Kr 1 BbiLLe B 3aBUCMMOCTU OT KynbTypbl [6].

Onpegenenne nmungaknonpraa B obpasuax pacTUTENbHOro Npoucxoxae-
HWSI NPOBOAUIIOCH B COOTBETCTBMM C METOAMYECKUMU YKa3aHUSMM Mo onpee-
NEHMI0 3TOro AENCTBYHOLLErO BeLlecTBa B UCCeayemMblX KynbTypax MeTog0M
BbICOKO3(P(PEKTUBHOM XKMAKOCTHOM XpomaTtorpadumn» [7, 8, 9]. Kpome Toro,
nocne NpPUMeEHEHNs CMECEBbIX NMpenapaToB ONPeAensan OCTaTOYHbIE KOMK-
YecTBa TaKMX OEVCTBYHOLLMX BELLECTB Kak OUPEHTPWH, A-LUMranoTpuvH, LMnpo-
KoHa3or, TebyKoHa30/5 € MCMOoSb30BaHMEM COOTBETCTBYHOLLMX METOONYECKMX
ykasanun [10, 11, 12, 13].

B 3aBMCMMOCTM OT aHanM3npyeMon MaTpuLbl MPU N3BNEYEHUM MMUOAKION-
puaa ucnornb3oBanucb: CMeCb aLleToH @ BoAa, MeTaHor : BoAa, aLueTOHUTPpUI,
xnopodgopm. [1n8 04NCTKM NONYyHEHHbIX 3KCTPAKTOB MPUMEHSANNCh METOAbI Pas3-
OEeNeHs «KNOKOCTb-KNOKOCTbY, OCHOBaHHbIE Ha pa3HOW paCcTBOPMMOCTM UMU-
Jaknonpuaa B opraHMyYecKux pacTBoputensx u soge. Kpome Toro, Anst O4NCTKU
MCMNomnb30Barcs MeTo4 KONOHOYHOW XxpomaTtorpadun. N3snedyeHrne nvmnaak-
nonpuaa n3 aHanusmpyembix matpul, coctaensno ot 70 go 90% v BbiLue.

WHcTpymeHTanbHoe onpeaeneHve uMuaaknonpuaa npoBoannoch Ha xua-
KocTHOM xpomaTorpade mapku «HP 1100» ¢ Y® geTektopom 1 guogHon mat-
puuen, kornoHka XBridge BEH300 C18 wunun Zorbax Eclipse XDB-C8.

OGpa3subl 4Ns aHanMs3a CerlbCKOXO3ANCTBEHHBIX KyNbTyp OTOMpanuch Ha
onbiTax nabopaTtopun ANHAMUKM NECTULNOO0B, SIHTOMOSOMMH, 3aLLNTbI KOPMO-
BbIX M TEXHUYECKMX KyNbTYp, 3aLLMTbI OBOLUHbIX KyrbTyp U KapTodens, 3awu-
Thbl MIOO0BLIX KYNbTYp.

OT60op 06pasLoB ANA NccneaoBaHUN OCYLLIECTBNANCA B COOTBETCTBUM C
CTBb 1036-97 «[IMpoaykTbl N1LLEBbLIE N NPOAOBOSILCTBEHHOE Chipbe. MeToabl
oTOopa Npob Ans onpeneneHns nokasartenen 6€30MacHOCTNY.

PesynbTaTbl M nx obecyxgeHue. [pumeHeHne Ha kapToderne nMmmaaknon-
pua—coaepxallmx npenapaToB B Ka4eCcTBe NpoTpaBUTENen npegynpexgaet
NoBpPeXOEHHOCTb MOCAA0K KONOPaACKUM >KYKOM, a KIyGHEBOro ypoxasi npo-
BONno4yHmKkomMm. Kpome Toro obessapaxuBaHue krybHeBoro matepuana nosso-
NSieT KOHTPONMPOBATL YNCIIEHHOCTb TIEeN — NEPEHOCHMKOB BUPYCOB. HekoTo-
pble UMUAaKNoNpua—coAepxallme npenapaTbl Takke pekoMeHOyTCca Ans
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MEeXOYypSaOHOro BHECEHMS MU ONPbICKUBAHUS BEreTmpyowmx pacteHmn. 3a
BeCb Nepuop Hawwmx nccrnegosanmn (2002 — 2013 rr.) BbISBNEHO, YTO OCTaTOY-
Hble KonMyecTBa MMMAAKIonpuaa 1 conyTCTBYHOLLMX OENCTBYIOLLMX BELLECTB B
CMeCeBbIX npenapartax K nepvogy yOopku ypoxas He 3arpssHsAT NpogyKLuio
BbILLIE PEKOMEHA0BAHHbIX HOpM. Tonbko B 2010 r. umuaaknonpug 6ein o6Hapy-
XeH B knybHsx kapTodens nocne npumeHeHus npenaparta Taby, BCK B kavec-
TBE NpoTpaBuTens u ang obpadoTkm 6opo3abl B Mexaypsaabsax kaptodens. [1o
2010 r. MOY vmupaknonpuaa B knybHsx kaptodenst coctasnsan 0,05 mr/kr. B
HacTosLee BpeMs B CBA3U C MPUHATMEM eAuHbIX [0CyAapCTBEHHbIX HOpMaTK-
BOB MO COAEPXaHM0 AENCTBYHOLLMX BELLECTB NECTMLMAOB B MULLEBbLIX MPOAYK-
Tax ans TaMoXeHHoro coto3a MY ummaaknonpuaa B knyOHsix kapToderns co-
oTBeTCcTBYeT 3HadeHuto 0,5 mr/kr. B Tabnuuax 1, 2 npveBeaeHbl 4aHHbIE NO CO-
OEepPKaHWIo EeNCTBYOLLNX BELLECTB UMWAOKNONPUA-COAepXKaLLlmMx NecTuumaos,
NPUMEHSIEMbIX B Ka4eCTBE NPOTPaBUTENEN CEMEHHOIO MaTepuarna u B kavec-
TBE WHCEKTMLMAOB ANS 3aluMThl NOCafoK KapTodens oT BpeauTenen.

[Mpu BO3OEeNbIBaHWM KyKypy3bl MPOBOAMTCSH KOMMIIEKC arpOTEXHUYECKUX U
XUMUYECKMX MeponpuaTuin. ObasaTtensHbIM npuemMomM B 6opbbe ¢ bonesHsamm
N BPeANTENSIMU KYKYpy3bl ABMNSETCs 3abnaroBpeMeHHOe NpoTpaBnvBaHune
ceMsH. B 6onbwmnHCTBE criyyaeB B X0341MCTBA NOCTYNaKT ceMeHa, NpoTpas-
NEeHHbIE B 3aBOACKMX YCOBUSIX, Tak Kak 0c0b60 BaxxHO obecneyvnTb onTumarns-
Hble YCNOBMWS ONS pasBUTUS KyNbTypbl B HaYanbHbIN nepuog pocTta. Hamu
NPOBOAWOCH U3YYEHME COAEPKAHNS OCTATOYHbIX KOMMYECTB OENCTBYHOLLMX
BeLLEeCTB NpOTpaBUTENen kKak Ha OCHOBE TONbKO MMuaaknonpuaa, Tak u ¢ go-
©aBneHnem KOMMOHEHTOB QyHMMUMOHOro AencTeus. [aHHble pe3ynbTaToB
nccrnefoBaHus npuseneHsl B Tabnuue 3.

B pelueHnn NpogoBonbLCTBEHHOrO 06ecneyeHnsi HaceneHnsi TPoN3BoACTBY
3EPHOBbIX KYNbTyp NPUHAANEXUT rmaBHas porb. 3almta 3epHOBbIX KYNbTyp
OT BpeauTenen nveeT DonbLUOE 3HaYeHMe AN1S COXpaHeHus ypoxas. bonee
16 BMOOB BpeauTenen MMetT XO3MCTBEHHOE 3HaYeHme B NoceBax 3€PHOBbIX
KynbeTyp B Benapycu. lNoTepn 3epHa npu OTCYTCTBUM 3aLLMTbl OT BpeAUTENEN
MOryT cocTaBnaTb A0 25 % v Bbiwe. 1o Tuny noBpexaeHun dutodaru nog-
pasfensitTca Ha BHYTPUCTEDBNEBLIX, TIMCTOrPLI3YLLNX COCYLUMX U MHOrosa-
HbIX, OCHOBHYIO rpynny NOCNeAHUX COCTaBNSOT NPOBOMNOYHUKN-TTNYMHKM LLen-
KyHOB 1 coBk/. OOHUM 1 METOLO0B 3aLUUThI MPOTUB MHOFOSIAHBIX BPEAUTENEN
SABNAETCA NpoTpaBnvBaHve ceMeHHoro matepuana. B tabnuvuax 4, 5 npeg-
CTaBrieHbl pe3yrnbTaThl UCCNEeSOBaHMIA NO COOAEPKAHUID OCTATOYHbIX KOMK-
YeCTB OENCTBYIOLIMX BELLECTB, PEKOMEHOYyEMbIX MPOTpaBuUTENen B 3epHe B
nepuog ybopku ypoxasi.
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Tabnuua 1 - OcTaTouHble KONMYecTBa AeNCTBYOWMX BELWECTB B KIyOHAX
KapTodhens nocne NnpMMeHeHUs UMUAaKNoNnpua—coaepXawmx npoTtpaBuTenen
(PYN «AHCTUTYT 3aumTbl pacTeHun» 2004-2012 rr.)

Copr, npenapar, CyTku MuH. onpege- | MpoueHt | CopepxaHue oc-
HOopMa pacxoaa, nocre o6- | nsieMoe Konu- | u3Bne4ye- | TaToO4YHbIX KONU-
[aTta o6paboTku paboTtku | 4yecTtBO, MI/Kr HUS 4yecTB, Mr/Kr

Copt denbduH

Mpoarpo Kom6u, KC 0.05 88,5 He O6H.

(105r/n umupaknonpua+ 122

105r/n NEeHLMKYPOH), 0.1 85,0 He O6H.

1,0 n/1, 07.05.2004

Copt Ckapb

Hynpug 600

(600 r/n umnpgaknonpua) 115 0.01 89,0 He OBH.

0,3 n/T 15.05.2007

Copt Ckapb

Arposutans KC

(600 r/n ummpaknonpua) 132 0.01 75,0 HE OBH.

0,4n/7 17.05.2008

Copt KprHuua
Taby, BCK 0,024
(500r/n ummpaknonpug) 110 0.01 70,5
0,6 n/T (npoTpaBnuBaHue)
20.05.2010

Copt Ckapb
Kowor, KC He O6H.
(600r/n nmnpaknonpug) 110 0.05 80,4
0,3 n/T (npoTpasnueaHue)
20.05.2010

Copt Ckapb
Wmunpanut, TNC 0.01 85,7 He O6H.
(500r/n umupaknonpua+ 122
50r/n 6udpeHTpuH), 0.2 79,1 He O6H.
0,4 n/T, 11.05.2011

Copt Ckapb

Wmungop lMNpo, KC 112 0.05 98,9 He O6H.
(140r/n nmnpgaknonpua)

0,7n/t, 24.05.2012

B nocnegHee Bpems HabnogaeTcsa TeHOAEHUMS yBENMYeHns noTpebneHns
pacTuUTenbHbIX Macen 1 pocTa NPou3BOACTBa MACMYHbIX KynbTyp. B cBA3n ¢
YMEPEHHbIM KnnmaTom benapycu 0CHOBHOM MacnMYHOW KyNbTypor B pecny6-
nvike siBngeTcsa panc. M3 panca nony4arT pactuTernibHOe Macro, KOpMOBOM
©ernok, KpoMe TOro, OH ABMSIETCHA OTNIMYHbLIM NPEALIECTBEHHUKOM AN 3epHO-
BbiX. OgHako Ans BO3AenbiBaHMSA panca HeobxoaMMo cTporoe cobnoaeHue
TEXHOJNOrMM BO3A€eNbIBaHUS KynbTypbl. B npoTMBHOM crnyvae gaxe He3Hauu-
TernbHble HApYLUEHUsI B TEXHONOMMU MOTYT MPUBECTU K CEPbE3HBLIM NMOTEPSAM
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Ta6nuua 2 - OcTaTo4Hble KONUYecTBa AEMCTBYIOLMNX BELLECTB B KIyOHAX
KapTodyens nocne npMMeHeHUss UMUAAKNONPUA—COAEPXKaLUMX MHCEKTULIMAOB
(PYN «MHCcTUTYT 3awmThbl pacteHun» 2002 - 2010 rr.)

MuH. CopepxaHue

coPT.;:cF;(eg ;ap a;é:: pma r? 3::2 onpegensiemoe MpoueHT OCTaTOYHbIX

06paboTky, 06paboTku Komm?:rmo, M3Brne4veHus Konh:l:/ﬁtr:m,
Copt Apxuges 2 yaca He OGH.
lpoarpo 100 SL 30 0,05 80 He 06H
(200 r/n umnpaknonpua) ’ ’
0,2 nira, 27.06.2002 56 He OH.
Copt Ckapb
Mmungop, BPK
(200 /n MMMﬂ,aKnOanﬂ) 37 0.05 88,5 He O6H.
0,2 n/ra, 20.07.2004
Copt Ckapb
Mckpa 3onotas, BPK
(200 r/n umugaknonpua) 37 0.05 88,5 He OGH.
0,1 n/ra, 20.07.2004
Copt Ckapb
BroyHuk 200 CN
(200 r/n ummaakmonpua ) 53 0.01 89,0 He O6H.
0,2 n/ra 30.06.2007
Copt KpuHuua
Taby, BCK
(500 r/n umunpaknonpua) 111 0.01 70,7 0,024
0,6 n/ra (obpaboTka
60po3abl) 20.05.2010

ypoxad. OOHUM U3 3NIEMEHTOB 3aLLMTbl KyNbTypbl OT BpeaHbIX OPraHn3mMoB
ABNSAETCA NPOTPaBnMBaHMe CEMEHHOro Matepuana. B Tabnvue 6 npuBeaeHsl
JaHHbIe MO U3YYEHUIO CoAEePXXaHUSA MMUAAKNONPUA—CoAepKallmx npoTpaBu-
Tenemn B ceMeHax 1 macre parnca.

HabntogeHus 3a pytocaHUTapHbIM COCTOSIHUEM MOCEBOB CaxapHOW CBEK-
Mbl yKa3bIBaloT Ha TO, YTO BCE MOCEBbI B TOW UIN MHOW CTEMEHN NOBPEXaatoT-
cs BpeanTensmMmu. VIx BpeOHOCHOCTb 3aBUCUT OT MHOMMX (pakTOpPOB: YCIOBUN
OKpY>KatoLLEeN cpefbl, TUna noYBbl, NpeawecTBeHHnka 1 1.4. OgHako B nobom
crny4vae cpefcTBa 3alnThl KyNbTypbl HEOOXOAMMO NMPUMEHSITE TONbKO Nocrne
OLLEHKN CUTyauuu C y4eTOM MOpPOroB BPeAOHOCHOCTU, 9KOHOMUYECKON Liene-
Co00pas3HOCTM M cnekTpa AeNcTBUs npenapartoB. MiMnagoknonpua-cogepxa-
LiMe npenapaTtbl PEKOMEHAYIOTCS HAa MOCEBAX CaxapHOW CBEKIbI TAKKe Kak B
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Tabnuua 3 - OctaTo4Hble KonnyecTBa AeNCTBYIOLWMX BELWECTB B PaCTEHUAX
KYKYypYy3bl ocsie NpUMeHeHus UMUAaKonpua—coaepalimx npoTpasurenen
(PYN «UHCTUTYT 3awumThl pacTeHuin» 2007 - 2011 r.)

CopepxaHue
Copr, npenapar, CyTku MwuH. onpege- MpoueHT OCTATOUHBIX
HOopMa pacxopaa, nocne nAemMoe Komm- | ool ins KONMYECTB
nata o6paboTku ob6paboTku | yecTBO, Mr/Kr mrlkr
'mbpug benua 0.01 3en.m He O6H.
Mukyc, KC 124 94,5
(600r/n uMupaaknonpua), 0.01 3epHO He O6H.
5,0 n/T, 05.05.2007 89,0
'vbpug benua 0.05 3en.m He O6H.
Wmnpop Odynnet 87,0n
(600 r/n umnpaknonpug + 82,51
6 r/n TebykoHa3zon) 125 0.02 3epHO He OGH.
5,0 n/T 03.05.2007 96.0u
75,41
'mbpug benus 0.01 3en.m He O6H.
Taby, BCK 124 94,0
(500r/n ummpaknonpua), 0.01 3epHO He O6H.
6,0 n/t, 03.05.2007 86,0
Copt denutoH 0.02 3en.m He O6H.
Mmunpgop, BPK 77,0
(200 r/n ummnpaknonpug, ) 132 3epHo He O6H.
7,0 n/t 17.05.2008 76.0
Copt denutoH 0.02 3en.m He O6H.
Aynbcans, KC 132 75,0
(600 r/n ummpaknonpua) 3epHo He O6H.
5.0 n/T 29.04.2008 76,0
'm6pua Amartyc Fy 0.01 3en.m. He OBH.
TuoH, CK 79,4
(600 r/n umupaknonpua) 132 3epHO He O6H.
5.0 n/T 21.04.2010 84.1
'mbpug Hemo 216 CB n 3en.M. He O6H.
ArposuTanb nntoc, KC 0,1-0.05 70,0n
(500 r/n umupaknonpug + U 89,01
3 r/n umnpokoHason + 0.05-0.1 91.0T
6 r/n TebykoHa3zon) 134 ' T ’ SG[I;HO He oBH.
5,0 n/T 10.05.2011 0.05-0.1 72.00
79,0y
76,01

326




Tabnuua 4 - OctaTouHble KONMYecTBa AeNCTBYHOLWMX BeLeCcTB B 3epHe 03UMbIX
3epHOBbIX NOClie NPMMEHeHUs UMUAaKnonpua—coaepKalmx npoTpaBuTenen
(PYN «UHCTUTYT 3awmThl pacTeHuin» 2007, 2011 rr.)

CoprT, npenapar, CyTkun MuH. onpegae- MpoueHT CopgepxaHue
HOpMa pacxoAa, nocne nsemoe Konum- MU3BrieYye- | OCTAaTOUHbIX KO-
naTta o6paboTku o6paboTku | uvecTBO, MI/KF HUS NNYyecTB, Mr/Kr
Osumas TpuTukane 0.01 3epHo He O6H.
Copt Mapko 305 75,0
Hynpug 600 conoma
(600 r/n ummnpgaxknonpug, ) 0.01 7115 gl He OGH.
0,75 n/T 12.08.2007 . ’
Osumasi nweHuua 0.05 3epHo He O6H.
Coprt Cionta 84,8
Mukyc, KC 325 cornoma He OBH
(600r/n nmupaknonpua), 0,07 70,0 :
5,0 n/t, 19.09.2011 r.
Osumasi nweHuua 0,01 3epHo He O6H.
Coprt Cronta 76,0
Wmnganut, TMNC conoma He OGH.
(500r/n umungaknonpua+ 347 812) gl
50r/n 6udpeHTpuH), 0.05 ’
0,3 n/t, 19.09.2011 r.

Tabnuua 5 - OcTaTouYHble KONMYecTBa AeVCTBYOLWMNX BELECTE B 3epHe APOBOro
SAYMEHSA nocne NpUMeHeHUA MMM.annongwp,—cop,ef)mamux npoTtpaBuTenen
’

(PYN «AHCTUTYT 3aumThl pacteHun» 2007, 2013 rr.
CopT, npenapar, CyTku MuH. onpepensie- | MpoueHT CopepxaHue
HOpMa pacxoAa, nocne Moe KOnu4yecTBo, | u3Bneye- OCTaTOYHbIX
pata o6paboTku obpaboTku mr/kr HUSA KONU4yecTB, Mr/Kr
CopT rOHap 0.01 75,0 3E€pHOo
["ayyo, KC 124 He O6H.
(600 r/n umupaknonpug)
0,5 n/T 04.04.2007
CopT rOHap 0.01 75,0 3EpHO
Hynpwua, KC 116 He O6H.
(600 r/n umupaknonpva), 0,05 75,0 cornoma
0,75 n/t, 13.04.2007 He O6H.
CopT loHap 75,0 3epHo
ArpoBuTtanb, KC 120 0.01 He O6H.
(600 r/n umungaknonpua), ’
0,5 n/T, 09.04.2007
Copr l'oHap 78,0 3epHo
Aynbcanb, KC 112 0.01 He O6H.
(600 r/n umunpaknonpua), ’
0,5 n/1, 09.04.2007
CopT JlagHbl 0,01 95,0 3epHO
Mmungop Mpo, KC 92 He O6H.
(200 r/n umunpgaknonpua), 0,05 99,0 conoma
1,25 n/t, 06.05.2013 He O6H.
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Tabnuua 6 - OcTaTouHble KONMYecTBa AENCTBYHOLWMX BeLecTB B CEMeHax U Macre
APOBOro U 03MMOro panca nocrie NPMMeHeHUs UMUAaKnonpua—coaepKalmx npo-
TpaButenen n nHcektuumaos (PYMN «MHCTUTYT 3awmThbl pacteHniny 2007-2013 rr.)

CoprT, npenapar, CyTku no- | MuH. onpegens-| TllpoueHT CopepxaHue
HOpMa pacxoaa, crnie obpa- | emoe konuyec- | u3Bneve- | OCTAaTOYHbLIX KO-
pata o6paboTku, 60TKMN TBO, Mr/Kr HUSA nuyecTB, Mr/Kr
lMpompasumenu
O3umbln panc 0.01 75,0 cemeHa
Copt Jlngep He OGH.
Hynpug, KC 358 macro
(600 r/n umungaknonpua), He obH
4,0 n/T 12.08.2007 :
Aposoii panc Um-a cemeHa
CopT ABap 0.1 70,0 He O6H.
ArposuTans nntoc, KC 0.05 90,0 He O6H
(500 r/n umupaknonpug + V“’_I n He 06H-
3 1/n uMnNpoKoHason + 115 H 0 F1) 720 ’
7 r/n TebykoHason), : 77’
5,0 n/T, 12.05.2011 0.1 5 macro
T€6-n He O6H.
0.1 72,0 He O6H.
0.1 78,5 He O6H.
ApoBoii panc 0.05 70,0 ceMeHa
CopT AHTapb He OOH.
Wvmnop Mpo 1 0.01 85,7 Macno
(200 r/n umuaaknonpug), ’ He oBH
15 n/t, 08.05.2013 r. :
UHcekmuyuodbi
O3umbli panc M- cemeHa
CopT 30pHbI 0.1 99,8 He OBH.
Bopewn, CK AeLur
(150 r/n umupaknonpug + 30 ' 745
15 r/n A-UMranoTpuH), 0.1 ’ He OOH.
0,15 n/ra,
03.05.; 10.05.2012 .

BUAE NpOTpaBuUTENEN, Tak U B KA4YecTBe MHCeKTMUnaoB. B Tabnuue 7 npuse-
OeHbl pe3ynbTaTbl UCCNEAOBAHUIA MO COAEPXKAHUID OCTaTOYHbIX KOSIMYECTB
NPUMEHSIEMbIX NECTULIMAOB B OOTBE M KOPHENIIOAAX CaxapHOW CBEKIbI K Nepu-
oay ybopku ypoxasi.

BbiBoAbl. B pesynbTate nccriegoBaHuii No NOBEAEHUIO U CcOOepKaHUto
OCTaTOYHbIX KONMMYECTB OENCTBYIOLLMX BELLECTB MMUAAKIONPUL-COAEpXKa-
LLIMX NECTMLNO0B B CENbCKOXO3SNCTBEHHbIX KYrbTypax YCTaHOBIEHO, YTO Npu
obpaboTke nocagok kaptodens npenapatom Taby, BCK kak B kadyecTse npo-
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Tabnuua 7 - OcTaTo4Hble KONMYeCcTBa AeWCTBYOLWMX BelecTB B 60TBe M KOpHen-
nopax caxapHom CBeKIbl nocne NpuMeHeHNUs MMUAaKnonpua—coaepxalmx npo-
«UHCTUTYT 3awmTbl pacteHun» 2007-2013 rr.)

TpaBuTenewn u uHcekTuumaos (PY

CopT, npenapar, CyTKM MuH. onpepgensi- | MpoueHT CopepxaHue
HOpMa pacxopga, nocne emMoe Konu4ec- U3BrieYe- | OCTaTOYHbIX KO-
Aarta o6paboTku obpaboTku TBO, Mr/Kr Hus NINYecTB, Mr/Kr
lpompasumenu
Copt TpuBuata 6oTBa
Hynpug, KC 176 0.01 75,0 He OBH.
(600 r/n umupaknonpua) KopHennoabl
90 r/n.e. 13.04.2007 0,01 75,0 He O6H.
Copt Kobpa 6oTBa
Aynbcanb, KC 1 0,01 78,8 He O6H.
(600 r/n umupaknonpua) 60 KOpHennoAabl
90 r/n.e., 24.04.2008 0,01 80,4 He O6H.
Copt Kobpa KopHennoabl
Mpenapar -1, KC 0.01 80,4 He O6H.
159
(600 r/n umupaknonpua)
90 r/n.e., 24.04.2008
Copt Kobpa 6oTBa
Cwuponpug, KC 1 0,01 70,0 He OBH.
(600 r/n umupaknonpua) 95 KOpHennoAabl
90 r/n.e., 24.04.2009 ,01 74,0 He O6H.
HNHcekmuyuobi
Coprt Jleonapg nm-4 6oTBa
Bopeit, CK 0.05 76,0 He 06H. Um.
(150 r/n umupaaknonpua 0,007 A-L.
+ 15 r/n A-unranoTpuH) 30 A-Lur.
0,12 n/ra, 0.005 70,0 KO
! . , pHennoabl
04.07.; 26.07.2011 He oBH.
He O6H

TpaBuTens, Tak n ansg obpaboTkm 60po3abl MMMaaknonpug obHapyxmnsancs B
KnybOHsiX B Nneprog, yOOpKM ypoxasi B KONIMYECTBAX HE MPEBLILLALLIMX PEKO-
MeHOoBaHHoe 3HayeHne MY. Bce opyrve npoBepeHHble npenapaTbl, npume-
HABLUMECH Ha nocafkax KapTodens, He 3arps3Hanu npoaykumio. MNpu npume-
HEHMMN Ha KyKypy3e npenapaTbl, COAepXallMe nMmuaaknonpua, Takke He 3a-
rPA3HSIOT NPOAYKLMIO OCTaTOYHBbIMW KONUYeCcTBamMu K nepuoay yoopku Kynb-
Typbl. He nponcxoguT 3arpasHeHus K nepuogy yoopku ypoxasa 1 NpoayKLmK,
nony4yaemow npu BelpaluBaHUM 3epHOBLIX U panca. B 60TBe caxapHoli cBek-
nbl 6bINN 0OHapPYXeHbI OCTATOYHbIE KOMMYECTBA A-LMranoTprHa nocne npu-
MeHeHna nHcektuumaa bopeinr, CK B 3HaueHum Hmxke MY, B KopHennogax Ha-
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NNYMSA OCTaATOYHbIX KONMMYECTB He Obino 06Hapy>+<eHo. V3 Bcero BblLEN3MO-
XEHHOro cnenyet, 4YTo nNpuMmeHeHne nMuagaknonpua-cogepxawmx nectmun-
[OB ANs1 3aLUNTbl CEJTbCKOXO3AMCTBEHHbIX KynbTyp OT Bpeﬂ,MTeHeVl He 3arp4s-
HAET nonydyaemMyr npoaykumo oCTaToOYHbIMU KOJTM4YeCTBaAMU.
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RUC «Institute of plant protection»

RESIDUAL QUALITIES OF IMIDACLOPRYD-CONTAINING
PREPARATIONS IN AGRICULTURAL CROPS

Annotation. Imidaclopride and accompanying active ingredients content was
studied in the agricultural crops after imidaclopride-containing preparations application
for pests control in the chemical protection system. As a research result it is determined
that by the recommended periods observation, rates and number of treatments, the
residues content of the applied pesticides does not increase the permissible levels in
agricultural production.

Key words: imidaclopride, seed dresser, insecticide, agricultural crops, residues.
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AHHOTauus. B (bopme aHHOTUPOBAHHOIO ClMCKa NpuBedeHa o nNTuuax dayHbl be-
napycu, B NUTaHWN KOTOPbIX 3apermcTpupoBaHbl KynbTUBMPYEMbIE U PECYPCHbIE pac-
TEHWS, a TaKKe OLleHeHa UX NoTeHLMarnbHas CnocOBHOCTb HAHOCKTL B YCIIOBUSIX CTpa-
Hbl NOCEBaM M NocazikaM CeNbCKOX03SINCTBEHHbIX KyNbTyp, CaA0BbIM U EKOPATUBHbIM
3€ereHbIM HaCaXXOeHNsIM, a Takke OUKOPACTYLLUMM SArogHUKaM.

KniouyeBble cnoBa: NTuupl, NMTaHWe NTUL, BpeaUTeNu, KynbTUBUPYEMbIE N pecyp-
CHblE pacTeHusl.

BeegeHue. [NTuupbl nuTaOTCa camMon pasHOobpa3HOM NULLIEN KaK XKUBOTHO-
ro (6ecno3BOHOYHbIE M MO3BOHOYHBIE), TAK U PACTUTENBHOTO (3€NEHbIe YacTw,
CEMEHa W MIofbl PacTEHMIN) MPOUCXOXKAEHNS. B yCrOBUSX yMEPEHHbIX LUMPOT
CeBepHoro nonyLapusi abcontoTHoe BOMbLUNMHCTBO BUAOB XapakTepusyeTcs
CBOWCTBOM WCMOSb30BaThb LUMPOKMIA CMEKTP KOPMOB, O4HAKO Kakon-HNbyab
OOVH M3 ero TUMOB, Kak NpaBuso, NpeBanupyeT B NUTaHUK, YTO 0OyCnoBMneHO
psgom akTopoB (TMn MectoobuTaHus, Bo3pacTt 0cobu, JOCTYNHOCTb U 0bu-
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nve kopma 1 T7.4.). C xapaktepom nuTaHns NTuL CBA3aHa UX NoTeHumnanbHas
CMOCOBHOCTb MPUYMHATL SKOHOMUYECKUI yLLIEPD, B 0COOEHHOCTM 3TO KacaeT-
Cs1 BUOOB, NOTPEONALLMX pacTUTeNbHbIe KOpMa. Hanprumep, no aTon npuyn-
He B ABCTpanuu exerofHble notTepu ypoxkas COYHbIX MIOAOB OLEHNBAaOTCS B
300 mnH. gonnapos [28], a B Adpuke n LleHTpanbHon A3nm npeacraButTenm
cemencTBa TKauukoBbIX (Ploceidae) B oTaenbHble rogbl yHuuTOoXaT 40 70 %
BCEr0 ypOXas 3epHOBbIX 311aKOB, YTO CTAHOBUTCH MPUYMHOM rorioga MeCcTHOro
HaceneHus [9].

B Benapycu, HeCMOTps Ha LUMPOKOE pa3BUTUE CENbCKOrO XO3ANCTBa, NTU-
Lbl HE MOTYT HAHOCUTb CTOJb OLLYTUMbIV YPOH, YTO OBYCMOBNEHO PSAOM Npu-
YMH eCTECTBEHHOro xapakrepa. OgHako B HaLLMX YCrOBUsIX, Noedas nnogbl n
CeMeHa, OHM MOTYT FIOKarbHO 3aMETHO CHUXATb YPOXKANHOCTb N040BO-Aroa-
HbIX KyNnbTyp, a Takke OeKopaT/BHbIE CBOMCTBA KYCTapHUKOBBIX M PEBECHbIX
pacTeHUN, UCMONb3YEMbIX B 3€JIEHOM CTPOUTENLCTBE.

B gaHHon nybnukaumm obobueHa nHgpopmaums 06 oTaenbHbIX BUaax
NTUL, B MUTAHMUN KOTOPbIX 3aperMcTpnpoBaHbl KyNbTUBUPYEMbIE U PECYPCHbIE
pacTeHus, a TakKe OLeHeHa UX NnoTeHumanbHasa cnocobHOCTb HAHOCUTb
yuiep6 B ycrnosusix benapycu, 4To moxeT 6bITb MCMONB30BaHO Npy paspaboT-
Ke MpaKTUYeCKMX pekoMeHaaunin N0 MMHUMU3aUnn NOCreacTBUN HEraTUBHOMN
OEeSATENBHOCTU 3TUX XXMBOTHbIX. YUUTbIBas reorpacnyeckyto UaMeH4YMBOCTb B
NALLIEBOM NMOBEAEHUMN U MPELNOYTEHNN TEX UMW UHBbIX BUAOB KOPMOB, CTOMb
XapaKTepHyo A8 NTWL, B OCHOBY CTaTby NErnu AaHHble, MONyYeHHbIe B X04e
CODCTBEHHbIX HAOMIOAEHWI U UCCNEOOBaHNIA, a Takke U3 0TEe4YECTBEHHON MK~
TepaTypbl.

PesynbTaTbl U nx obcyxpeHue. K HacToswemMy BpeMeHn opHUTOdayHa
Benapycu BkntoyaeTt 325 Buaos 13 20 oTpsaoB v 62 cemencTs. He3asawmmm-
csa (BKNOYasa NPeanornioXUTENbHO rHe3aswmecs Buabl) aensioTca 225 (69,2
%) BugoB ntuy [2, 3, 6, 7, 13—16]. M3 obLyero ymcna 3aaperncTpMpoBaHHbIX Ha
Tepputopumn benapycu nutaHue pacTUTENbHOM NULLEN YCTAaHOBIMEHO NULWb
4ns HebonbLIOro Yncna BUAOB, N3 KOTOPbIX eLle MeHbLLIee KONMYeCTBO NuTa-
eTCs 3eNneHbIMU YacTaMKU, CEMEeHaMM UMK NNoAaMu CENbCKOXO3SNCTBEHHbIX U
JekopaTuBHbIX KynbTyp. Huxe npuBogutca nx o63op.

lycu (Anser) u ka3apku (Branta)

B dayHe benapycu 8 BMAOOB, U3 KOTOPbIX B HEOOMbLLIOM KONMYECTBE rHE3-
ONTCS MWL cepbllt rycb (Anser anser), a ocTanbHbIE PETNCTPUPYHOTCA NULLb
BO BpeMsi nposneTa, MOpon B 3HAYNTENBHON YNCNEHHOCTU, Hanpumep, ryMeH-
HUK (Anser fabalis) n 6enonobbii ryce (Anser albifrons) [13]. BecHon gaHHble
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BMUAbl NOTPebnsaT nobern 03MmMon pPxu, Yem MOryT HAaHOCUTb HEKOTOPbIV
Bpen noceBam 03MMbIX, @ BO BPEMSI OCEHHUX MUTPaLMA — caMble pasfnyHble
CeMeHa KynbTypHbIX pacteHui [20].

Temepee (Lyrurus tetrix)

BHe ce3oHa pasMHOXeHWsi TeTepeB ABMSIETCS TUMUYHOW pacTUTENbHOA-
HoOW NTuuen. B cnekTpe kopMoBbIX 0GBHEKTOB L. tetrix npeactaBneHo 69 Buaos
KOPMOB pacTUTENbHOrO NMPOUCXOXOEHUS, CPEAN KOTOPbIX MIOAbI KPYLUNHbI
nomkown (Frangula alnus), kanuHbl (Viburnum opulus), manuHbl (Rubus
idaeus), xocTaHukn (Rubus saxatilis), moxokeBenbHUKA 0ObIKHOBEHHOIO
(Juniperus communis), yepHukun (Vaccinium myrtillus), ronybukn (Vaccinium
uliginosum), 6pycHuku (Vaccinium vitis-idaea), 3emnsaHukn necHon (Fragaria
vesca), a Takke HEKOTOPbIX CEMNMbCKOXO3ANCTBEHHbIX KyNbTyp — FPEYnNXu, nle-
HULbI, XK 1 oBca [23].

nyxaps (Tetrao urogallus)

Myxapb, Kak 1 NpeabligyLwnn Bua, SBrseTcs nNpevMMyLLeCTBEHHO pacTu-
TEeNbHOSAHON NTULEWN, OOHAKO OCHOBY MUTaHWS COCTaBMSAOT UHbIE BMAObI pac-
TEeHUI. 3aMeTHYIO JOJTH0 B paLMOHE B MO3OHENETHUA, OCEHHUI N 3UMHUIA CE30-
Hbl 3aHUMaOT MAOAbLI MOXCKEBEbHMKA 0ObIKHOBEHHOMO, YEPHWKUN, BPYCHUKM 1
KntokBbl 6onoTHom (Vaccinium oxycoccus) [23].

Psibquk (Tetrastes bonasia)

Cpeaon 47 BMOOB pacTeHUN, 3apernCTpUPOBaHHbBIX BHE CE30HA pPa3MHOXe-
HWS B NUTaHUK psaibymka, 60omnbLIoe 3Ha4YeHNe NMEIOT NNoAbl YEPHUKM, KITHOKBBI,
3EMJISAHUKWN JIECHOWN, KOCTSIHMKU, ManuHbl, psibuHbl 0ObIKHOBEHHON (Sorbus
aucuparia) n XxMMmonocTtn obbikHoBeHHON (Lonicera xylosteum) [4, 23].

Kyponamka cepasi (Perdix perdix)

B nutaHumn gaHHoro Buaa 6onbLuoe 3HavYeHne UMeT BereTaTMBHbIE YacTyh
KyNbTYPHbIX M AMKNX TPABSHUCTbIX pacTeHWI, a Nocne co3peBaHns — v Ux nro-
Obl, NPEUMYLLIECTBEHHO 3€PHOBKUN PXXK, OBCa N a4MeHs [23].

lMepenen (Coturnix coturnix)

OcHoBHblE MeCTOOOUTaHMSA Nepenerna NpeacTaBneHbl arponadawadTamm
— niyramu 1 noceeamu 3epHoBbIX KynbTyp [13]. OcobeHHOCTM NUTaHus AaHHO-
ro Buga B benapycu He uccnegoBanmcb, XOTS U3BECTHO, YTO B pauunoHe C.
coturnix npeobnagatoT pactTuTenbHbIe KOpMa, Cpean KOTOPbIX BeretaTuBHbIe
4YacTu 1 CeMeEHa KynbTypPHbIX PacTEHUN, TakMX Kak rpeyvrxa, nieHuua n pas-
NYHblEe KpecToLBeTHble (Brassicaceae) n 6oboBkle (Fabaceae) [21].

333



3eneHble YacTy U CeEMeHa pacTEHUN 3aperncTpMpoBaHbl TakKe B MUTaHUM
daszaHa (Phasianus colchicus) n 6enon kyponaTtku (Lagopus lagopus), ogHa-
KO AaHHble BUAbl Ha TeppuTopun benapycu odeHb peaku.

Takum 06pa3om, OCHOBOM NUTaHUSA Bcex kypoobpasHbix (Galliformes) chayHbl
Benapycwu siBnsieTcst pactuTenbHas nuila, CoCTaB 1 3Ha4YeHne KOTOPON MeHsI-
eTcs no cesoHaM roga. Kak npasuno, BbIGOP TOro Uiv MHOMO NULLEEBOTO 06bekTa
CB$13aH C ero AOCTYMHOCTbIO, APKMM MPUMEPOM YeMyY, HaNpUMep, SABMSeTCs ne-
peKIoYeHe OTAENMbHbLIX BUAOB MTUL HA NMUTaAHME WUCKITHOYUTENBHO nrogamu
YEepHWIKN, KMIOKBbI U APYrMX SrogHbIX pacTeHuin nocne ux cospesanus [21]. B
ycnosusix benapycu kypoobpasHble He MPUHOCAT CKOMb 3HAYMMOro Bpeaa ce-
NbCKOMY XO3ANCTBY BBMOY OCODEHHOCTEN CBOErO pPacrnpoCTPaHEHUs, a Takke
ManoYNCIEHHOCTU, XOTS Y HEKOTOPbIX BUAOB B OTAENbHbIE CE30HbI rofa OCHO-
BY paLMOHa MOryT COCTaBMsATb KyNbTUBUPYEMbIE PACTEHUSA U UX CEMEHA, YTO
OTMeYeHO, Hanpumep, Ans cepon Kyponatku [1]. O4eBugHO, TeTEPEBa B roabl
MaKCMMarbHOW YMCIIEHHOCTU, MepeMeLLasiCe B MecTa Npon3pacTaHust KrokBebl
1 ronyGuKKM, MOTYT CHXaTb NPOOYKTUBHOCTb SArOAHUKOB. Buapl e, koTopbie B
DonbLUIOM KoNMYecTBe NOTPEDNSAT 3EPHOBKM KyNbTYPHbIX 31aKOB, MUTAKOTCS,
Kak npaBuro, onagoM, He packrneBbIBasi KONOCbS Unn MeTenku [21].

XXypaenb cepsiti (Grus grus)

Habop KopMOB BeCbMa LLUMPOK M 3aMETHO MEHSIETCSA B pa3Hble CE30HbI o-
na. BecHow 13 pacTuTenbHON NULLIM NOeAanTCst MPOPOCTKM OUKUX U KyNbTyp-
HbIX 31@aKOB, OCTaBLUMECS C 3UMbI siroAbl (bpycHuKa, krtokea). JleTom, ToMUMo
nocneBarwLWmxX Arof, Krnokebl, OPyCHUKM n Mopowkn (Rubus chamaemorus),
noTpebnaTca 3epHa xnebHbix 3rakoB. OCeHbo OCHOBHbLIM KOPMOM SIBNSAOT-
Cs1 3epHOBKM 3MaKoB (MLeHnua, poXb, SYMeHb, OBEC, KyKypy3a) ceMeHa ropo-
Xa, OCTaBLUMECs Ha Nomnsax KNyoOHW KapTodensi, YTo ABMSIETCA OCHOBaHUEM
Ons MHeHus [21], 4TO AaHHBIN BUA MOXET HAHOCUTb HE3HAYMTENbHBIN yLlepb
cenbckoMy xo3aMcTBy. OgHaKo C 9TUM TPyOHO COrnacuTbCs BBUAOY TOrO, YTO
NTULbI NOedalT B OCHOBHOM OCbhINaBLUME U MpocbinaBLunecs 3epHa [10].

CnegyeT OTMeETUTb, YTO M3 XXypaBneobpasHbix (Gruiformes) kynbTuBmpye-
Mbl€ pacTeHUs OTMEYEHbI Takke B NuTaHun kopocTens (Crex crex). A.B. ®e-
arowrH n M.C. Jonbwuk [23] oTme4anu, 4YTo nocne ce3oHa pasMHOXEHUs KO-
pocTenb MOXeT noefaTb NPOChINaBLUMECS 3epHa 3€PHOBbIX KyIbTyp.

Knuumyx (Columba oenas)

KnuHTyx siBNsieTcA TUNUYHBLIM NecHbIM ronybem, npeanoyntaoLwmm ctapo-
BO3pacCTHbIE JIMCTBEHHbIE U CMeLLaHHble Nneca [12]. OgHako BHe ce3oHa pas-
MHOXEHMWS ronybu OepXX1Tcst CTasiMm Ha Nonsix, BbIroOHax, Nyrax, rae nuTaroT-
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Csl CEMeHaMM rpeyvnxu, oBca, SSUMEHs, cypenku, cobupas nx Ha 3emrne unm
CKkreBblBas ¢ HU3kMx pacteHui [23]. B.H. LUHWTHWMKOB yka3biBan [24] Ha Hema-
rfioBaXkHOe 3HadeHue Ansi NMMTaHus OaHHOro BuAa B ycnosusax benapycu ro-
powukos (Vicia spp.).

Bsixupb (Columba palumbus)

Bsixupb nuTaeTcsa npemmyLLecTBEHHO 3epPHOBKaMM CEMbCKOXO3ANCTBEHHbIX
KynbTyp (POXb, MWIEHMLa, OBEC U Ap.), @ MOCIe CO3pEeBaHns NeCHbIX Arog ne-
pexoauT Ha NUTaHue MW, Hanpumep, Nogammn YepHukn [23].

Fopnuya o6bikHo8eHHas1 (Streptopelia turtur)

Kopmowm ropnuvuam cnyxat cemeHa pacteHuii. U ecnu cpasy nocne npune-
Ta B MecTa rHe3oBaHUs OHY NUTaOTCH NPEUMYLLECTBEHHO OANKUMU PACTEHW-
SIMU, TO NOCIE CO3PEBaHNSA ypoXKasi CeNIbCKOXO3ANCTBEHHbIX KyNbTyp 1 Hava-
na ero ybopku nepemetliatotca Ha nons [20]. B nutanum S. turtur Ha TeppuTo-
pun Benapycu 3apeructpMpoBaHbl CEMeHa ropOLLKOB, FPEYNXU, PXKU U cypen-
ku [24]. MNutaHne konbyaTon ropnuupl (Streptopelia decaocto), obuTtatoLlen B
HaceneHHbIX MyHKTax pasnunyHoro Tuna, B benapycu He U3yyeHo, XoTsl, ove-
BMAHO, B paLMOHe Takke NPUCYTCTBYIOT CEMEHA KyNIbTUBMPYEMbIX PacTEHUN.

B uenom, ronybu SBNATCA TUNWYHLIMW PACTUTENBHOSIAHBIMU NTULAMMY,
3HAYEeHVE XMBOTHbIX KOPMOB Afsi KOTOPbIX HEBENWKO. B NpegMurpaumoHHbIn
nepuoa oHv ob6beauHATCA B CTau, HAaCUUTbIBAKOLLME HECKONbKO AECATKOB
ocoben (MpenmyLLeCTBEHHO BAXUPb U KIMHTYX), U OepXaTcsl CenbCKOX03si-
MCTBEHHbIX MOMeWn, rae akTuBHO kopMsitca. OgHako cnegyeT OTMETUTb, YTO
3TV NTULbI NOefalT NPEMMYLLECTBEHHO BbiNaBLUME U3 KOJTOCBEB M METENOK
3EepPHOBKM, NO3TOMY CYyLLLEeCTBEHHOrO yLepba He HaHocAaT [20].

HAamen 6onbwoli necmpsiii (Dendrocopos major)

Bua xapakTepuayeTcs BbICOKOM CTEMNEHbI NNacTUYHOCTU B BbIGOPE KOPMO-
BbIX 0OBEKTOB, NPV 3TOM pacTUTenbHbIe KOpMa B OTAENbHbIE CE30HbI 3aHUMa-
I0T rMaBeHCTBYIOLLEE NOMOXEHWE B paLMoHe. JIeTOM, NOMUMO CeMSIH XBOMHbIX
OepeBbeB (MPenMyLLECTBEHHO COCHbI (Pinus sylvestris)), asten notpebnsaet
nnoabl ManuHbl, By3nHbl (Sambucus), WenkoBuLbl 6enon, BULLIHK, YepeLUHy,
CnvBbI, @ TaKkke NneLmHbl 06bikHoBeHHOM (Corylus avellana) [19]. MNpw atom y
D. major BblpaxeHa CKIOHHOCTb NEPEXoanTb Ha NuTaHue Havbornee Macco-
BbIM M OOCTYMHbIM KOPMOM, Hanpumep, COYHbIMW NiogaMu pacTeHUn, B pe-
3ynbTaTe Yero OH MOXET MPUHOCUTb NTOKanbHbIN yLepb NNoJoBbIM Hacaxae-
Huam. Hanpumep, B 2012-2013 rr. Mbl Habntoganu, kak HECKONbKO ocoben
BonbLIOro NecTporo Asitra CoOBMECTHO C YepHbIMU Apo3gamu (Turdus merula)
B TEeYEHME NonyTopa-aAByX HeAemNb eXXeAHEBHOIO KOPMIIEHUS Ha TPeX AepeBb-
AX YEePELLHWU NOMHOCTbI0 YHUUTOXUIN BECb YPOXKaM.
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JXaeopoHok nosiegoli (Alauda arvensis)

PactutenbHble KopMa NpUCYTCTBYHOT B MUTAHWMW AAHHOTO NEPENETHOro BU-
4a NTuL Ha NPOTSXXEHUN BCEro CPOKa HaxoXaeHms Ha Tepputopun benapycw.
A. arvensis noTpebnseT 3eneHble YacTu 3ePHOBLIX 3/1aKOB, a B NO3AHENETHUN
nepuog nepexoauT Ha NMTaHue 3epHOBKaMu 3M1akoB, rMaBHbIM 06pa3oM oBca
1 nweHunupl [4, 18].

Apo3sdoensie (Turdidae)

[po3noBble ABMAIOTCSA MPEUMYLLECTBEHHO XMBOTHOSAHLIMW NTULAMM, NMO-
TpebnAnwmnMn pasnuyHbix 6€Cno3BOHOYHbIX, OOHAKO B TOW UV UHOW cTene-
HW 4N BCEX XapaKTEpPHO MUTaHUE pacTUTENbHBLIMU KOPMaMu — CEMEHaMu
TPaBSAHUCTBIX PacTEHWI, a@ TakkKe COYHbIMU MIIO4AaMU MOXOKEBETbHMKA OObIK-
HOBEHHOI0, MarinHbl, EXXEBUKMN, PSAOUHbI, KanuHbl, BUHOrpaga v ap.). MNpu obu-
MM Taknx KOPMOB NTWLIbI MOTYT MOJTHOCTbLIO NMepekntoyaTbecs Ha nx noTpebne-
HWe 1 Jaxe NepexoanTb Ha NPEeNMYLLECTBEHHOE BblkapMITMBAHWE MMM NTEH-
uoB. B yacTtHocTU, gaHHast 0COBeHHOCTb yCTaHOBMNEHa Ans NeBYero Apo3aa
(Turdus philomelos) [17]. BoraTbii ypoxal NnogoB Takke OnaronpusaTHLIM
0o06pa3oM ckasblBaeTCHA Ha YMCNEHHOCTU 3UMYHOLWMX pAbUHHUKOB (Turdus
pilaris) n YepHbIX APO30B B YCIOBUAX HACENEHHbIX MyHKTOB YMEPEHHOW K-
MaTunyeckon 3oHbl CeBepHoro nonyLwapusi. B oTaensHbIX permoHax gesatenb-
HOCTb 4pO30B HEPEAKO CBSI3aHa C OLLYTUMbIMU HEFaTUBHBIMU 3KOHOMUYEC-
kum nocnencteuam. Tak, B CLUA ot 10 go 30 % Bcero ypoxkas YepHUKM YHNY-
TOXaeTcs NTULaMU, rMaBHbIM 06pa3om pasnmMyHbIMU BUAAMM OPO340B, a eXe-
rogHble notepu coctaenaoT 10 MiH gonnapos [26]. B ABcTpanuu Takke Be-
NUKK NoTepun OT OeATeNnbHOCTU APO3A0BbIX, B YaCTHOCTU, YepHOro 4po3Aa,
BCNeAcTBMe Yero Ha pa3paboTky U NpuHATME Mep MO MUHMMM3aummM ywepba
TpaTsaTCa OrpoMHble pecypchbl [28]. B Hawmx ycnoeusix 6onblune ctan psabuH-
HWKOB MOTYT HAHOCWUTb HEKOTOPbIN yLepb 3eneHbiM HacaXaeHusM, CBA3aH-
HbI C NOTepeN AeKopaTUBHbIX CBOMCTB KPaCKMBOMIOAHbLIX AEPEBLEB U KyCcTap-
HUKoOB. Kpome TOoro, YepHbIn 1 NeBYMIA ApO3abl MOTPEONST YacTb ypoxas
YEPHUKM U ronyOVKN, CHUXKas ATOAHYH0 NPOAYKTUBHOCTL SATOOHUKOB.

Cnaeku (Sylvia)

CnaBku SIBNSATCS XXMBOTHOSOHBIMM NTULLAMW, OCHOBY NMUTAHUS KOTOPbIX
cocTaBnaT 6ecno3BoHoYHble. OgHAKO Mocne ce30Ha Pa3MHOXEHMS B paum-
OHe capoBol (Sylvia borin) n YepHoronosow (Sylvia atricapilla) cnaBok 3ameT-
HO BO3pacTaeT porib pacTUTENbHbIX KOPMOB. B aTOT neprog oHn noTpebnsioT
COYHbIE MMOAbI ManuHbl, EXXEBUKU, YEPHUKN, pbUHBI, Oy3nHbI, YepeMyxu 00-
bIKHOBEHHOM 1 ap. No gaHHbiM B.B. Cemaluko [22] nonst paCcTUTENbHON NULLN
B pauMoHe cnaBok B 3T0 Bpems goxoaut o 30 %.
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Ckeopey obbIKkHOB€eHHbIU (Sturnus vulgaris)

B ce30H pasMHOXeHWs1 CKBOPLbI MUTAKOTCS, @ TakKe BbIKapMAMBatOT NTEH-
LOB rMaBHbIM 06pa3oM XMBOTHOWM NULLEeRn (pasnuyHbIMU B6ECNO3BOHOYHBLIMM).
Mocne BbiNeTa NTEHLUOB M3 rHe34a CKBOpLbl 00beanHAOTCS B CTan, UHOrAa
HacYMTbIBaOLLME HECKOITbKO COTEH OCODEN, M NepexoasT Ha NpenMyLLec-
TBEHHOE MUTaHWE COYHbIMU NodaMu pacTeHui. B aToT nepuon oHM MoryT
3HAYUTENBHO CHWMXaTb YPOXXalHOCTb KOCTOYKOBbLIX KynbTyp, B NEPBYO O4e-
peab BULWHK [4, 23]. [MoTepn Npu 3TOM B OTAENbHbLIX PErMOHaxX M1pa oLeH1Ba-
totcsa fo 10 % ypoxas [27].

Ueonza obbikHoeeHHasi (Oriolus oriolus)

OCHOBY NUTaHUS MBOJTN COCTABMSIIOT XKUBOTHbBIE KOPMa — MMaro 1 NIAYNHKN
HacekombIx [23]. B neTHe-oceHHWU nepuof B paumoHe OTMEeYeHbl COYHble
NnoAbl YepeLLHW, BULLHW, YepeMYXH, LUenkoBuLbl 6enor n a.p. Beuay ocobeH-
HoOCTel BMoTonMYeckom NpuypoYeHHocT u Guonormm O. oriolus 3aMeTHOro
BpeAa nocagkam 3Tv NTULbl HE HAHOCAT.

Ceupucmenb (Bombycilla garrulus)

CaupucTenb — 0ObIYHbBIN 3UMYIOLLNIA U TPAH3UTHO MUrpupyoLwmn Bug, B be-
napycu, npryemM YNCNEHHOCTb 31MYIoLLEN YacTu NonynsaumMm BapbupyeT Mo ro-
nawm [13]. B nepuopg ¢ oktabpsa-HoA0ps no anpenb-Man CBUPUCTENM NMUTAKTCSA
WCKIMYMTENBHO NIO4AMM PasHbIX pacTeHUNn: psAbrHbI, MOXOKEBENbHMKA, LUK-
NMOBHWKOB, KaruHbl, KIMtOKBbI, kK3unbHukoB (Cotoneaster), 6apxata amypckoro
(Phellodendron amurense), a Takke omenbl obbikHoBeHHOM (Viscum album) [4,
23]. N3BecTHO, 4YTO XapakTep NPOCTPaHCTBEHHOrO pacnpeneneHus B. garrulus
0bycroBreH obunMem nuLLmM, NO3TOMY NTULbI 3a4EPKNBAOTCA B OAHOM MecCTe
[0 Tex nop, noka He UCCAKHET BECh 3anac KOPMOB, MOCIe Yero CoBepLuaroT ne-
penet B Apyrue pavioHbl [11]. A.B. ®eatowmH n M.C. Jonbuk [23] oTmeyvanu, 4To
CYLLEeCTBEHHOro BpeAa AaHHbIN BUA HE NPUHOCUT, T.K. 3anacbl NOTpebnsemMbIx
NTMLAMM KOPMOB B MPUPOAE BEMMKM, U UCTONb3YHTCH OrPaHUYEHO U COBCEM
He ncnonb3ayTcs YernoBekoM. OfHaKO B YCITOBUSX HACENEHHbIX MYHKTOB U3bsi-
TWe NNOAOB CBMPUCTENAMMU MPUBOOUT K CHUXKEHWUIO AeKopaTUBHOCTY KpacuBor-
NOAHbBIX OPEBECHbIX PACTEHUN B 3€MNEHbIX HAaCaXKAEHNSIX.

BpaHoenie (Corvidae)

B dayHe Benapycu npucyTCcTBYIOT 8 BMOOB BPaHOBLIX MTUL, ANS BCEX U3
HUX B TOW MY MHOW CTEMNEHN XapaKTEPHO NUTaHNE pacTUTENbHOM nuwen. ng
OOHWX BUOOB pacTUTErNbHbIE KOPMa COCTaBMST Marnyo OO0 B MUTAHUK UK
BOOOLLE ABNATCA CryyYarHbIMU: HanpuMep, B COAESPXKNUMOM XernyaKoB v Mno-
ragkax BopoHa (Corvus corax) Haxo4unu 3epHOBKU OBCa, KyKypy3bl U MLLIEHW-
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ubl [25]. Ons Apyrux OHWM UMEKT BaXXHOEe 3Ha4YeHne B OTAENbHOE BpeMS roga.
Tak, B no3gHeneTHeM paLMoHe cepori BopoHbl (Corvus cornix), rpada (Corvus
frugilegus) v ranku (Corvus monedula) oTMeYeHbl 3epHa OBCa, SYMEHS, PXMU,
NWeHULbl, KyKypy3bl, Fpeynxun, cemeHa ropoxa v gaxe knyobHu kaptodens
[23]. Cxoxuii cnekTp pacTUTENbHBIX KOPMOB XapakTepeH u ans copoku (Pica
pica) [4]. B nutaHum rpada Hamu 3apermcTpmpoBaHbl xenyam ayba yepeluya-
Toro (Quercus robur), a Takke nNnoabl ob6nenmxun. YunTbiBasi xapaktep rHe3go-
BaHUS rpaya KoNoHMsSIMI 1 apyrMe ocobeHHoCcTM Bruonorum Buga, B nutepaTy-
pe coBeTcKoro nepmoga obblvHbl Yyka3aHua [9] Ha ero UCKMUYnTENbHYO Bpe-
[OHOCHOCTb 151 NOCEBOB CEMNbCKOXO3SMCTBEHHbIX KyNbTyp [9].

Bonee pasHoobOpasHbI paunoH xapaktepeH gnsa conkn (Garrulus
glandarius), KoTopasi MOMUMO 3€PHOBOK KYNbTYPHbIX 311aKOB, B 3HAYUTENbHO
DornbLuen cTeneHn NoTpednseT CoYHbIe NNoAbl CMOPOAWHBI, YEPHUKM, ronyou-
KW, BULLIHW, YePELLHWU 1 OPYrvX MogoBo-ArogHbix pacteHun [23]. Covika n3sec-
THa CBOEW 3KONOrM4eCcKomn NNacTUYHOCTBIO M aKTUBHBIM BHEApPeHVeM B ypbaHu-
3MpoBaHHble naHawadTbl. [Mpy BbICOKOW NOKarbHOW YNCIIEHHOCTU 3TO MOXET
NPUBOAUTL K NOTEPSIM ypoXkasi NMOAO0BbIX KyNbTyp WU OEKOPaTUBHbLIX CBOWCTB
KpacuBonnogHbIMU AePEBbAMIN U KyCTapHUKaMU B 3eMeHbIX HacaXaeHUsIX.

Bopobbu (Passer)

B nuTaHum gomoBoro (Passer domesticus) n nonesoro (Passer montanus)
BOpPOObLEB MbBUHYIO OO0 COCTaBNAEeT pacTuTenbHas nvwa. B yactHocTw,
OHW NOTPEONSIOT 3ePHOBKU PA3MMYHBIX CENbCKOXO3ANCTBEHHBIX KynbTyp (rpe-
yMxa, poXb, OBEC U Ap.), @ TaKKe COYHbIE NIOAbl BULLHU U Aroabl CMOPOAVHbI,
MO3TOMY B HaLLMX YCNOBUSAX MOTYT HAHOCUTb JTOKarbHbIN ypoH [23]. MNpwu Bbico-
KOV MONynsILMOHHOW YUCIIEHHOCTM MOTYT NPUYMHATDL CEPbEe3HbIN yLepo no-
OOBbIM HacaX4eHWsIM U NOCeBaM 3epPHOBBLIX M MaCMMYHbIX (MOACOMHEYHMK)
KynbTyp [8].

Bbropkoenie (Fringillidae)

BblopkoBble XxapakTepuaytTCs CMeLLaHHbIM MUTaHNeM, HO ¢ npeobnagaHu-
€M B pauunoHe pactuTernbHbIX KOpMOB. Mernkue npegcraBuTeny cemencTsa n3
pacTUTENbHON MMM NOeSaloT MPENMYLLIECTBEHHO CEMeHa ApeBECHbIX pacTe-
HWUWA, AUKUX U KYNbTYPHbIX TpaB. Tak, B NnUTaHuu KoHonnsaHku (Linaria
cannabina) HemanoBaxxHOe 3Ha4YeHne MOryT UMeTb CeEMeHa npeacTaBuTenem
poaoB Raphanus v Brassica. B neTHuin nepuod NTuubl AepXaTcs Ha nonsx,
roe BelbMparT ceMeHa 13 NNOA0B pacTyLMX pacTeHun nubo cobupatoT onae-
wue [23]. Cxoxuin paunoH xapaktepeH ang werna (Carduelis carduelis) n 3e-
neHywwiku (Chloris chloris). B Toxe Bpemsi HEKOTOPbIE KPYTMHbIE BbIOPKOBbIE MO-
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ryT noegaTb B 6OMbLLIOM KONUMYECTBE COYHbIE NNOAbLI KYCTApPHUKOB 1 OEPEeBb-
eB. Hanpuwmep, cHervpb (Pyrrhula pyrrhula) B OCEHHE-3UMHWIA CE30H NUTaETCH
NpeMMyLLeCTBEHHO Nnogamu psabuHbl, a Takke MOXOKeBerbHMKA 0BbIKHOBEH-
HOro, XnmonocTu, 6apbapuca oObikHOBEHHOTO (Berberis vulgaris), KN3nnpHu-
koB [23]. 3poecb xe cnenyeT ynoMsaHyTb gyb6oHoca (Coccothraustes
coccothraustes), B NUTaHNUN KOTOPOro HEMarioBaXxXHoe 3Ha4YeHue UMELOT Co-
YHble NNoAblI PAOUHBI, KPYLUMHBI TOMKOW, YepeMyXxu, XMMOSOCTH, a TakkKe ce-
MeHa NoACcoHeYHvKa. JTokanbHO AaHHbIV BUG MOXET HaHOCUTb Bpes KOCTOY-
KOBbIM KynbTypam, NpuyemM HenocpeacTBEHHO MSAKOTb MIOA0B 3T NTULbI HE
noTpebnsoT, orpaHnyYMBasiCb KOCTovkamm [5].
OecsiHkoeble (Emberizidae)

B netHe-oceHHWI Ce30H AN HEKOTOPbLIX NpeacTaBuTenen CeEMencTsea, Ta-
KMX KaK OBCsiHKa OOblkHOBeHHas (Emberiza citrinella) n npocsHka (Emberiza
calandra), xapakTepHO NepekrnioyeHne Ha NpeMMyLLeCcTBEHHOe NuTaHne ce-
MeHaMu KynbTUBUPYEMbIX PACTEHUI, B MEPBYIO0 OMepeab — PXU, OBCA, MLIEHK-
ubl, rpednxun. OgHako, Kak NpaBuIio, NT1LUbl cobupatoT onaswne nmbo yTpa-
YEeHHble Npu TPaHCNOPTUPOBKE ceMeHa [23].

3akntouveHue. B ycrosusax benapycu paumoH MHOMMX BUAOB NTULL BKIOYa-
eT BereTaTuBHble 4acTu, NMOAbl U CEMEHa KyNbTUBUPYEMbIX N PECYPCHbIX
pacTteHun. JlokarbHO OHM MOTYT HAHOCUTb OLLYTUMBIN YLepb ypoxato nnoao-
BO-ArOAHbIX KYNbTYp, @ Takke CHUXaTb AeKOPaTUBHOCTb NMOCaAo0K KpacuBon-
NoAHbIX AepeBbEB U KYCTAapHWKOB B 3eNeHbiX HacaxaeHusx. HanbonbLyto
ONacHOCTb B 3TOM OTHOLLUEHUN NPeACcTaBnsoT ckBopel, OB6bIKHOBEHHbIN,
Op0o3a-PSAOMHHUK, 1, BO3MOXHO, YEPHbI U NEBYNIA APO3A.
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NMPABUNA O ABTOPOB

O6Gbem 1 cTpyKTypa Hay4HbIX NyGNUKaLmii JOMKHa COOTBETCTBOBATL TPEGOBaHNSAM
BAK (3apeaucmpuposaHo e HauuoHanbsHoM peecmpe ripagosbix akmoe Pecrybruku
Bbenapyck 09.03.2006 Ne7/603, onybnukosaHo 20 mapma 2006 e.).

O6bem Hay4HoW cTaTbu - He meHee 0,35 aBTopckoro nucta (14 000 nevyaTHbIX
3HaKoB, BKMYasa nNpobenbl Mexay CrnoBamMu, 3Hakv NpenuHaHus, umdpbl 1 Apy-
rme), 4TO COOTBETCTBYET 8 CTpaHMUaM TeKCTa, HanevyaTaHHOro Yyepes 2 UHTepBa-
na mexay ctpokamu (5,5 ctpaHuy B cnyyvae nedaTtu yepes 1,5 nHrepsana).

CTpyKTypa cTatbm

« YOK

» hbaMunns u HUUManbl aBTopa (aBTOpPoOB) CTaTbyW, OpraHn3aums

* Ha3BaHWe cTaTbl;

* aHHOTaLMS 1 KINtoYeBbIE CINOBA;

* BBEEHNE;

* OCHOBHas 4acTb (MaTepuanbl U MeToaMKa NPOBEAEHUS, pe3ynbTaTthl U
nx obcyxaeHue);

* 3aKroyeHne, 3aBepLlaemMoe YeTKo chopMyNMPOBaHHLIMU BbIBOAAMMU;

* nuTepaTypa, odpopmneHHas no NOCTy.

* aHHOTaLMS M KIoYeBLIE CINOBA (Ha aHIMMNCKOM s3blke).

LononHumenbHO Ha aHalulickoM A3bIKe: chaMunus U UHUUUasibli agmo-
pO8, OpeaHu3auusd, HalgaHue cmambu, aHHoOMauus U Kriro4egble crioga

K ctaTbe fomxHbl ObITb NPUNOXEHbI:

1. ConpoBoauTenbHOE NMUCbMO OUPEKLUN COOTBETCTBYIOLLIETO YYPEXAEHNS
(opranusauun);

2. PeueH3unsa Ha cTaTbio;

3. AKT aKCnepTusbl;

4. KoHTakTHasa nHopmMaums - pamunms, UMs U OTYECTBO aBTopa MoJSIHOC-
TbiO 3aHUMaeMasi OMKHOCTb, y4eHas CTeneHb, 3BaHNE 1 MNoNIHOE HauMeHoBa-
HWe yypexaeHus (opraHnsaumm).

Kpome atoro gomxkHbl 6biTb Yka3aHbl TenedoHbl, E-mail ans cBa3m ¢ aBTo-
pomM.
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Hay4Hoe nsgaHue

3ALLNTA PACTEHUN
PLANT PROTECTION

C60pHHUK HayuHbIX TPYAOB

OcHoBaH B 1976 roagy
Bbinyck 38

OTBeTcTBEHHbIE 3a BbiNyck C.B. Macnsikoea, B.B. osioeay

MepeBop pestome Ha aHrnmnckuii a3k JI.M. Tykasio, O.B. loH4Yap

MoanucaHo B nevatb 04.11.2014. dopmart 60x84 1/16

Bymara odceTtHas. Pusorpadwms.

Yen. ney. n. 20,46 Y4.-u3g. n. 19,99 Tupax 120 ak3. 3akas Ne
BbinyweHo no 3akady PYT “UHCTUTYT 3awwmTbl pacteHnin”

yn. Mupa 2, 223011, arporopogok Mpunyku, MuHckuin p-H, Benapyce.
Ten./dakc: (375 17) 509-23-68, belizr@tut.by, http://www.izr.by

Mspatenb n nonurpaduyeckoe ncnonHeHne
MOVYT “Hecwckas ykpynHeHHas Tunorpacus um. C. byaHoro!
JIN Ne 02330/0133450 ot 31.12.2004 r.
JIM Ne 02330/0150466 ot 25.02.2009 r.
yn. lencuka, 1, 222603, r. HecBux, MuHckas obnactb,
Ten.: (375 1770) 5-48-77



