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BBEJIEHUE

B Cesepo-KaBkazckom peruone Poccuiickoit ®Denepannu s0710HS SBISETCS
OCHOBHOMW TIJIOJOBOM KYJNbTYPOH, JIMIUPYIOIIEH MO BaJIOBBIM cOOpaM W 3aHMMAaeMbIM
mwiomaasiM (ot 60 mo 95% B pasHeIXx 30Hax camoBojcTBa). [IpuopureTHOE
pacmnpocTpaHeHHE KyJIbTyphl 00YCIOBIEHO €e OoraTelmM OMONOTEHIINAIOM, BEICOKOM
NPOAYKTUBHOCTHIO, CKOPOILIOHOCTHIO, aJJalTHBHOCTHIO COPTOB HOBOTO TOKOJCHHS K
aOMOTHYECKUM CTpeccaM, YCTOWYMBOCTBIO KOOJE3HSM U BPEAMTENSIM, OT3BIBUMBOCTHIO
KaKk Ha BBICOKOMHTCHCHBHBIC, TaK W PECypco-, IHEprocOEperaroniye TEeXHOJIOTHU
BO3/ICIILIBAHMS. YBEIMUYCHUE YPOXKAHHOCTH SIONOHHBIX CaJ0B CACPKHUBACTCS PSIIAOM
O0OBEKTUBHBIX TPHUYMH, OJIHA W3 TJIABHBIX — TOBPEKIACHHUE IUIOAOB SOJOHH SIOJIOHHOM
mionoxkopkoit (Cydia pomonella L.). B nacrosimee Bpemst kontpoiasr C.pomonella L.
OCHOBBIBAE€TCS Ha WCIIOJIb30BAHUM BCEX MW3BECTHBIX METOJOB BO3JCUCTBUS Ha
MOIYJISIIUIO C LIETBIO YAEPKUBAHUA €€ Ha IKOHOMUYECKH 0€3011aCHOM YpOBHE.

B Hacrosimiee Bpemsi aiisi 3alIuTHI SOJIOHM OT BpEIUTENEH NPUMEHSIOTCS, B
OCHOBHOM, XUMHUYECKHE HMHCEKTHUIUIbI, HCIOJIb30BAHUE KOTOPBIX MOXKET HEraTHUBHO
BIMATh Ha OKpYyXKaromryto cpeny. OleHka 3arpaT Ha MpoBeAeHHE o00paboTOK ObLia
ATAJIOHOM PAIMOHAIBHOCTH B TIEPHUOJ], KOTJIa IECTUIMABI TOJIBKO Ha4Yald MPUMEHSITHCS
(yuuThIBaiCsd 3KOHOMHUYECKHI MOpPOr BpeAOHOCHOCTH). OIHAKO B HACTOSAIIEE BpeMs
HanOOJBIITYI0 3HAYMMOCTh TOJy4YWjIa OIEHKAa pPe3yJbTaTOB NEHCTBUS MECTUIUIOB Ha
MPOIYKTUBHOCTh HACaXJIEHUU, 0€30MacHOCTh W KadyecTBO ypoxkas. M3 cucteMHOro
MPENCTABICHUS O MUTPAIMH, JETpajalui U TpaHCHOpMANUU TECTHIUI0B B IENU «IOYBA
— pacTeHue — BPEAHBIA OPTaHU3M» MUCXOJIUT KOHIICTIHS HKOJIOT0-TOKCHKOJIOTHYECKUX
OCHOB MCTIOJIb30BaHMSI MHCEKTHUITNIOB, KPOME TOTO, YUUTHIBAETCS B3aMMOCBS3b JTAHHBIX
MPOIIECCOB ¢ Omomornueckon 3 PEKTUBHOCTHIO.

AKTYaJIbHOCTh MCCJIEIOBAHUN CBSI3aHA C HEJAOCTATOYHOCTHIO H3YyYEHHOCTH
BONIPOCAa O BIUSHUM Ha MPOAYKTUBHOCTh, KAa4eCTBO H OE€30MACHOCTH SIOJOHEBBIX

arpoleHO030B, IPUMEHEHHUSI COBPEMEHHBIX METOJOB 3allUTHI A0JOHU OT A0JOHHOM
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IJIOIOKOPKU. AHAIU3 JUTEpPaTypHBIX JaHHBIX 3apyOCKHBIX W OTEUYECTBEHHBIX
HCCIIEIOBAaHUM MTPUBET K HEOOXOAUMOCTH JIOTIOJTHEHUSI UMEIOIIUXCS MPOOEIOB HOBBIMU
TEOPETUUYECKUMHU U OMBITHO-IKCIIEPUMEHTAILHBIMU JTAHHBIMH.

Crenenb pa3padoTaHHOCTH TeMbl HccJieaoBaHMsi. CyllleCTBEHHBIM BKIIAJ B
U3y4YeHHe NpoOJeMbl COXpaHEHUsS Ypokas sIOJIOHM OT TMOBPEKACHUN SOJOHHOM
IJIOJIOKOPKU M YBEJIMYEHUS O€30MAaCHOCTU ILJIOJ0B BHECIU POCCUMCKUE YUYEHBIE —
benoycosa T.A., UepkesoBa C.P., beictpas I'.B., Iloaropuas M.E., Opiun H.A. u ap.
Cpenu 3apy0OexxHbIX yueHBbIX u3BecTHBI padoThl Higbee B.S., Sahu S.K., Sibbett G.S., u
np. B Gomnbielt cTeneHu UCCIEAOBAHUS ATUX YUEHBIX MOCBSIIECHBI CHIDKCHHUIO TIOTEPh
ypoxasi sI0JIOHH OT SOJOHHOW TUIOJOKOPKM ¥ YMEHBIIEHUIO HCIOJIB30BaHUS
nectuiiuioB. OJHAKO B TpyJaxX OTUX YUYEHBIX HE pacCMaTpUBaeTCs MPUMEHECHHUE
COBPEMEHHBIX CPEJCTB 3alllUThl sS0JJOHU B TNPUKYOAHCKOW W YEPHOMOPCKOM 30HAX
cagoBojictBa KpacHomapckoro kpasd. Takxke Majio M3BECTHO MaJl0 HCCII€IOBaHUM,
NOCBSAILEHHBIX JETPaJallii COBPEMEHHBIX MHCEKTUIIMAOB Ha JaHHBIX TEPPUTOPHUSIX.

Heanb uccinenoBanmii. [loBeiieHre ypoKalHOCTH M KauyecTBa IUIOJIOB sIOJIOHU
NyTeM CTaOWJILHOTO CHUXEHHUS BPEAOHOCHOCTH SIOJIOHHOM TUIOAO0KOPKH, Ha OCHOBE
NPUMEHEHHUS] COBPEMEHHBIX METOJ/IOB 3aIlUTHI, B YCIOBUAX YCUJICHUSI aOMOTUYECKOTO U
AHTPOIIOrE€HHOI0 BIUSHUS Ha arpolieHo3sl 3anagHoro [IpeakaBkaszps.

OcHOBHBIE 32/124H MCCJICAOBAHUMN:

1.  OmnpenenuTth 3KOJIOTHYECKYIO CTIEM(PUKY PA3BUTHS SIOJIOHHOM TUIOJ0KOPKHU
B HACaKIEHUAX sOIOHM B JBYX arpodKOJIOTMYECKHMX 30HaX CaJ0BOJICTBA
Kpacnonapckoro kpasi.

2. YCTaHOBUTH BIIUSHHE MHCEKTUIIMOB PA3HBIX XUMUYECKUX KJIACCOB HA POCT,
pa3BHUTHE U YPOKAWHOCTH S0JIOHHU.

3. Jlatp omeHKy KauecTBa W THIIEBON O€30MacHOCTH IIJIO/I0OB SOJOHH B
3aBUCUMOCTH OT IPUMEHEHHSI NHCEKTHIINIO0B (HhochOopOopraHnuecKoro CHHTE3a U Kiacca
FOBEHOUJIOB.

4,  Onpenenutrh YpPOBEHb 3arps3HEHUS HACaXICHHN S0710HUM (HOHOBBIMHU
KCEHOOMOTHUKAMHU.

5. JlaTh OlLIEHKY ypOXKalHOCTH M KayecTBa IJIOJOB SOJIOHH MPU TMPUMEHEHUH
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OMOJOTrM3UPOBAHHON CUCTEMBI 3aILUTHI MPOTUB O0JTOHHON MI00KOPKH.

6. DOKOHOMHYECKH 000CHOBaTh XO35IICTBEHHYIO PE3yNbTATUBHOCTD
OMOJOrNYECKON CUCTEMBI 3aILUTHI B PETYJISLIMA YUCICHHOCTHU SOJOHHOM II0T0XKOPKH.

Hayynass  HOBM3HA  MCC/IAEI0BAHUN.  YCTAHOBJIIEHbI  3aKOHOMEPHOCTHU
dopMHUpOBaHUS ypOKAMHOCTH W KayecTBa IUIOJIOB SI0JIOHHM, B  3aBUCUMOCTHU
cnenu(pUYEcKUX yCIOBUN pa3BUTHUS SOJOHHOHN MIIOA0KOPKH. {151 uepHOMOPCKOM 30HBI
Kpacnomapckoro kpasi paspaboTaHa OMoOJIOrHYecKasi CUCTEMA KOHTPOJS YUCICHHOCTH
A0JJOHHON TUIOJIO’KOPKHM, TO3BOJISIONIAS CHU3UTH MECTULMIHYIO Harpy3ky Ha 70%.
BrnepBbie B yclnoBHSAX FOKHOIO CagoBOACTBAa Poccuu ompeneneHa CKOpOCTh JAerpafaluu
MHCEKTUIMJIOB KJIACCA IOBEHOMJOB B AarpOdKOCHCTEME «I0YBA — IJIOABD). Y CTAHOBJIECHBI
3aKOHOMEPHOCTH HAKOIUJICHUS JMMETOoaTa B TMOYBE SIOJIOHEBBIX arpoleHO30B, UX
CIIOCOOHOCTh 00Pa30BBIBATH KOMIUIEKCHBIE COCIMHEHUS C MOHAMU TSDHKEIIIX METAIIOB.

Teopernueckass 3HAYMMOCTH HCCJeIOBaHUIl. BrepBple B KOHKPETHBIX
arpo3KOJIOTHYECKHUX YCIIOBUAX JIByX OCHOBHBIX 30H canoBojacTBa KpacHomapckoro kpas
MOJIYYE€HbI HOBBIE 3HAHMSI O BJIHMSHUM Ha MPOJYKTUBHOCTb, KaYECTBO M O€30MACHOCTH
IUIOZIOB SIOJIOHM MHCEKTHUIUAOB, HCIOJB3YEMbIX B COBPEMEHHBIX CHCTEMax 3allUThl
sI0JIOHU OT SIOJIOHHOM TITOA0KOPKH.

BrisiBniena nunaMuka aerpaganu GeHOKCMKapOa U JUuMEeToara B IOYBE U IUI0IaX
s0JIOHM B MICCIIETyEMbIX MIOYBEHHO-KIMMATHYECKUX 30HaX KpacHomapckoro kpas.

VY CTaHOBJIEHO, YTO 3a CUYET CHIDKCHHS (PUTOTOKCUYHOCTH OMOpPalMOHAIBHOTO
npenapata HWMucerap, BJI[' pacrenus s6moHM Oojiee aKTHMBHO pEATU3YIOT CBOM
OMONOTEHIMAII, YTO BBIPAKAETCS B YBETMUEHHUU JUTMHBI OJHOJIETHETO MPUPOCTA SIOIOHU
(ma 25,2-47,5%) u nnomanu 1uctoBo miactuHku (Ha 17,5-21,9%) no cpaBHEHMIO C
KOHTpPOJIEM.

IIpakTHyeckass 3HAYMMOCTHb HcCAeAOBaHUM. J[I1 4YEpPHOMOPCKOW 30HBI
canoBojactBa KpacHomapckoro kpasi paspaboraHa M BHeApeHa Ha miomaau 10 ra
Ouonornyeckas cucTeMa 3alluThl sIOJJOHM OT SOJIOHHOW TJIOM0XKOPKH, HMPHUMEHEHUE
KOTOpOW TO3BONMWIO CHU3UTh Ha (0% mecTHIMIHYI0 Harpy3Ky M MaTepuajbHbIC
3aTpaThl Ha IPUOOPETEHNE MHCEKTHUIIMIOB IPU BBIPAIMBAHHUH IIOI0B SIOJTOHMU.

yCTaHOBHCHO, 4TO B CaadaxX Ha IIO4YBax C BBICOKHMM COACPIKAHHMEM MCTAJLIOB,
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0COOEHHO JKeJe3a, HE PEKOMEHIYETCS B CHCTEMax 3alllUThl OT BPEAUTEIICH MPUMEHSTh
dochopopranndeckne HWHCEKTHIIMABI C <«I.B. JUMETOAT», TaK KaK KCEHOOMOTHK
CrocoO€H BCTyNaTh B PEAKIHMI0 KOMIUIEKCOOOpa30BaHUS C HMOHAMU METAJUIOB U
JUTHTEITLHOE BPEMS COXPAHATHCS B ITOYBE.

MeTono/10rust 1 METOAbI HCCJIEA0OBAHUSA. TEOPETUUECKOU U METOIOJIOTHYECKOU
OCHOBOH pabOThl SBWIMCh HAaydHbIE TPYABl OTCUYCCTBEHHBIX M HWHOCTPAHHBIX
UCCIIeIOBATENICH, CHUCTEMHBIM aHajIu3 TOTOIHO-KIMMATUYCCKUX YCIIOBUM TUIOJAOBOM
30HBI, TIPOAYKTUBHOCTH  s0JOHHM, (UTOCAHUTAPHOTO M  TOKCHUKOJOTHYECKOTO
MOHHWTOPUHTA SIOJIOHHBIX arpoIlcHO30B, B KOHTPOJIC YHUCJICHHOCTH SOJOHHOU
IUTOJIO’)KOPKH, C TIOMOINBID TMPUMEHEHHUS OHWOJOTHYSCKOTO METO[a  3alllUTHI,
o0ecreurBaloIero MOoJIydeHUue IUI0JIoB  s0J0HM ©0€3 OCTaTOYHBIX KOJUYECTB
WHCEKTHUIIH]IOB.

OcHOBHBIE TOJT0KeHNS], BLIHOCHMbIE Ha 3aIUTY:

1. dopmupoBaHue ypo>KallHOCTH M KavyecTBa IUIOJOB S0JOHU B 3aBUCUMOCTH OT
NOTO/IHO- KJIMMATUYECKUX YCJIOBHH IUJIOJIOBOM 30HBI, THIA TMOABOS M YHUCICHHOCTU
s0JTIOHHOUTIIIOTOKOPKH.

2. OneHka ypoXaWHOCTM U KauyecTBa IUIONOB SIOJOHM TIpU TNPUMEHEHUU
OMOJOTU3UPOBAHHON CUCTEMBI 3aITUTHI TPOTUB SIOJIOHHOM TII0T0KOPKH.

3. 3aKOHOMEpPHOCTH pa3NoKEeHHUsI auMeroata U (eHokcukapOa B SOJIOHEBBIX
arporeHo3ax.

CreneHb /J0CTOBEPHOCTH M anpodauus Ppe3ybTATOB HCCJIeI0BAHUIA.
JloctoBepHOCTh M OOOCHOBAaHHOCTH PE3YJIHTATOB TOJITBEPKAACTCS MOIYYCHHBIM
AKCIIEPUMEHTATBHBIM ~MaTepUajoM, MPOAHATU3UPOBAHHBIM, OOOOIIECHHBIM JIMYHO
aBTOPOM C UCIOJB30BAaHHEM COBPEMEHHBIX METOJIOB CTATUCTHYECKOW 00paboTKH,
JIOCTOBEPHBIMH BBIBOJIAMH W 3aKIIOYECHUEM, OOOCHOBAHHBIMU PEKOMEHAAIUSMU IS
MIPOU3BOJICTBA M HAYYHBIMH ITYOJIMKAIIMSIMHY, W3JIaraloMMA OCHOBHBIC HAIIPABICHUS U
PE3YNBTATHI JUCCEPTANMOHHBIX UCCIIEOBAHUM.

OCHOBHBIC TIOJIOKCHUS HAYYHBIX MCCIICIOBAHUN CTAJIM MPEIMETOM JTOKIAJ0B Ha
Mesxynap. Hayd. skoil. koH(p.KpacHomap: KYBI'AY (27 — 29 mapra 2018 r.); C6. mar.

| MexayHapoaHOM Hay4YHO- MPAKTUY. KOH(PEPEHIMHA MOJIOJIBIX YUYEHBIX U aCIUPAHTOB.



r. Kpacumomap. ®I'bBHY BHUUTTHU, — 2018; HayuHo-mpakTuueckas HWHTEPHET-
KOH(EpeHIUsT MOJIOABIX YYEHBIX C MEXIYHapOoJHbIM y4yacTueM «CoOBpEeMEHHbIE
TEHJICHIINU B TUIOJIOBOJICTBE M JEKOPATUBHOM casioBoACTBe» (27 deBpans — 01 mapra
2018 r.) ®I'bBHY BHUUIIuCK, — Couu, 2018; C6. mar. I MexayHapoHONH HAy4HO-
MpaKkTU4. KOH(EpeHLUHH MOJOABIX Yy4YeHbIX W acnupaHToB. r. Kpacnomap. ®I'BHY
BHUUTTHU, - 2019. MexayHapoaHas HaydHO-TIpakTHUecKass KoH(pepeHUus
“@yHIaMeHTaJIbHbIE U MPUKJIAJAHbIE UCCIE0BaHUS B OMOJIOTUU U CEJIbCKOM XO3SMCTBE:
aKTyaJbHbIC TPOOJIeMBbI, TocTkeHus U naHoBauu” (FARBA 2021).

Hyoankanmnu. Ilo Teme auccepranuu onyOaukoBaHo 10 HayyHBIX paboT, B TOM
yuciie 3 paboThl B U3AaHusIX, pekoMmenaoBaHHbIX BAK npu Munobpuayku PO.

JIMYHBIN BKJIAJ aBTOpPA.

HccnenoBanusi mpoBeJieHbl MO pas3jieliaM TeMAaTUYeCKOro IjlaHa WHCTUTYTa 3a
nepuona 2017-2020 rr. ABTop nmpuHUMAa aKTUBHOE y4acCTHE Ha BCEX dTamax padOThl —
pa3paboTKe NpPOrpaMMbl HCCIIEIOBAaHUM, IOCTAHOBKE 1€MW M 3a7ad, TIOJEBbIX WU
JTa00paTOPHBIX JKCIIEPUMEHTOB, YyueTax, CTaTHCTHYeCKOW oO0paboTke, 0000IIeHNN
MOJIYYEHHBIX TAHHBIX U MOATOTOBKE HAYUYHBIX MyOIHKAIIUNA.

O0beM M cTpyKTypa Auccepranmu. J(uccepraiusi COCTOUT U3 BBEICHMUS, 3 TJIaB,
3aKJIIOYEHHS, PEKOMEHIallMii TPOU3BOJCTBY, CIMCKA HMCIOJb30BAHHBIX MCTOYHUKOB M
npwioxenuii. O6veM paboTel coctaBmsier 135 cTpaHHMI] OCHOBHOTO TEKCTa, 32
TabmuIel, 22 — pucyHka, 4 npwioxenus, 150 6ubnuorpaduyeckux CChUIOK, B T.4. 23

HHOCTPAHHOM S3BIKC.



1 COCTOSHHUE U3YYEHHOCTH BOITPOCA

1.1 3navenne 10,10HU KAK IUVI010BOI KYJIbTYPbl, COBPEMEHHbIl COPTUMEHT

coprtoB 10,1001 B KpacHogapckom Kkpae

[lnoast s6710HM CHOCOOCTBYIOT MpOo(HUIAKTUKE pPA3NUYHBIX 3a00neBaHWi, 007a7ar0T
Je4eOHBIMU CBOMCTBAMH, SIBJISIFOTCSI HE3aMEHUMBIM TTPOTYKTOM TTUTAHUS.

Hopma ynotpe6ieHus miogoB Ha YejgoBeka B roj coctaBiser 91 kr, uz Hux 49,0 kr
s6moku (manueie MuHctuTyra nutanus AMH). B mupe B Onmxkaiiimem Oynyriem
€XKeroJIHasi TOTPeOHOCTh HACENICHUS B CYIICHBIX, IEpepabOTaHHBIX U CBEXKUX (DPyKTaX
mosxeT Boipactu 10 800 maH T, a B 2050-M roay — no 1 mapa 1. Cnpoc Ha coku U3 GpyKTOB
CYIIECTBEHHO YBEJIMYMJICS B mocieaHee Bpems [98, 120].

B cpennem si6moxu conmepxkar 80,5% Bonsl, 0,4% — Genka, 11,3% — yriieBonos,
0,6% — numeBbIx BOJIOKOH, 0,7% — cBOOOAHBIX OpraHMYEeCKUX KUCIOT. KamopuiHOCTh —
46 kkan B 100 r mpoaykTa. [lnoasr 6oraTel pa3IuyHBIMU MaKpO- U MUKPOIJIEMEHTAMU:
248 mr kanus, 16 mr xanenwmst, 0,02 mr fiona, 26 mr HaTpus, 9 Mr Maruus, 2,2 Mr xenesa,
11 mr ¢gocdopa u psaoM APyruxX yiabTpa MUKpOdJIeMeHTOB. Kpome Toro, B si0yokax
coaepxkutcsa MHOkecTBO BUTaMuHOB: 0,01 — 0,03 mr nmpoButamuna A, ButamMmuHoB Bl u
B2 — 0,30 mr, sButamuda PP — 13 mr, Takue ke kojaudecTBa BUTaMuHOB P, B6. S10n0ku
comepxar, (UTOHIUABI, KOTOpPHIE HETAaTUBHO BO3ACHCTBYIOT Ha BO30yIUTENEH
paznuuHbIX BUpPycOB. OMHO S0JOKO C KOXYpOH COOEpXHT B cpemHem 3,5 T
BOJIOKOH, 4TO cocTtaBisieT 10% cyrouHodd HOpMBI, HEOOXOAMMBIX Opranm3mMy. B
KOXype s0J0oKa COAEpPXKUTCS OOJBIIOe KOJIMYECTBO KBEpIETHHA (AHTHOKCHUIAHT),
BMecTe ¢ BUTaMHHOM C OH HEUTpaIM3yeT CBOOOJHBIC PAJMKAIbI, MEMIAET UM BPEIUTH
opranmsmy [2, 44, 45, 110].

[lexTrH, comepKanIuiics B TUIOJaX, CBSI3bIBACT BPEIHBIC BEIIECTBA, TOCTYIAIOIINE
B OpTaHU3M (MBIIIBSIK, CBUHEI]), ¥ BRIBOJAUT X U3 OpraHU3MA.

B Hacrosiiee BpeMst caoBOJICTBO — CIIEIMATU3UPOBAHHAS U BBICOKOPA3BHUTAS B

TEXHUYECKOM OTHOIIEHUHU OTpacib CEJIbCKOTO Xo3sicTBa Poccum. Ita oTpacib
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pa3BUBAETCS, C KAXKIBIM FOJIOM PacTET CPETHETOI0BOE MMPOU3BOJICTBO SITO/I U TUIOOB.

OCHOBHOH JpeBECHOM CaJloBOW KyJIbTypou siBisieTcs sionmons. S1omons (Malus
domestica Borkh.) otHocuTcs k cemericTBy po3orBetHbie (Rosaceae), moacemeicTBy
s6noneBbix (Pomoideae), pox Malus, HacuuteiBaeT cBeime 10000 coptos,
KyJIbTUBUPYEMBIX TIO BCEMy MHpPY. Apeal MNPOMBIIUICHHOTO BO3CIIBIBAHUS
KPYIMHOTUIOAHBIX JIETHUX CaJoB SOJOHM HAaXOIUTCS FOKHEE W30JIMHUUA CYMMBI
akTuBHBIX Temrnepatyp (Boiie 10°C), cocrasnstomieit 2000°C.

3a mocnenHue TOJbI Mpou3onuio cmemienue @eHodas s61oHu. Hauanom
BETCTAIIMOHHOTO TIEpHUOJa IIOMOBBIX KYJIBTYP MPHUHATO CYUTATh JATy YCTOHYHBOTO
nepexofa CpeIHEeCYTOUYHOW TemmepaTyphl Bo3ayxa depe3 5°C. B Hacrosimee Bpems
JaThl TEPBBIX JIBYX MECSIEB BereTanuu siOJOHM HaOmIOAaroTcsl B cpenHeM Ha 1-2
Henenu panbine. Hagamo pacmyckanusi mouek s60HM B 80% ciydaeB HacTymaer B
nepuona ¢ 15 mo 29 ampens. B HauanpHBIA TIEpUOJ BEreTallMU, KPOME TEMIIEPaTyphl
BO3lyXa, Ha CKOPOCTh Pa3BUTHUS SIO0JOHU OOJBIIOE BIMSHHUE OKAa3bIBAIOT TyOWHA
IpoMep3aHus M BIAXHOCTH MOYBHI [55, 60]. Cpoku Hactymienus ¢penodas s610HU B

npukyoaHckoi 30He 3a nepuoa 2010 — 2019 rr. npexacrasieHs B Tabauie 1 [56, 112].

Tabmuma 1 — Cpoku HactyrieHus ¢eHodas s0J0HU B NMPUKYOAHCKOW 30HE

canoBojacTBa KpacHomapckoro kpas 3a nmepuoy 2000 — 2019 rr.

®enodasza 10610HU JlaTbl NPOX0KIACHUS

HaGyxanue mouek 6.03-8.03
3enEHbIN KOHYC 23.03-25.03
Oo6HaxeHne OyTOHOB 1.04-3.04
BreinBmkenune 6yToHOB 5.04-7.04
O6ocobnenne OyTOHOB 9.04-11.04
Po3oBbIii OyTOH 13.04-15.04
Hauao nBetenus 27.04-4.05
Konern nBetenus 28.04-8.05
Co3speBanue miI0410B 29.08-17.08
OxoHuYaHHe BereTauu 21.10-25.10

IlepBoii BecenHeil (a3zoif Beretauuu y IUIOJIOBBIX KYJIBTYp SIBISIETCS

Ha0yXxaHHe IBETKOBBIX IMOYEK, CMeHsoneecs (a3oil 3eJI€HOro0 KOHyca ¢ MOSBICHUEM
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Ha BEPXYIIKE MOYKM KOHYMKOB JMCTOUKOB. POCTOBBIE MOYkKM BCTymaroT B a3y
3€JIEHOT0 KOHyca Ha 3— 5 JHEW Mmo3JHee IBETOYHBIX. B mpukyOaHCcKoil 30HE mpolecc
HaOyXaHHsl IIBETKOBBIX TOYEK Yy SOJOHM 3aBUCUT OT COpPTa W MPOUCXOAUT TMpHU
MOBBIIICHUU CPEHEN CYTOYHOW Temmeparypsl Bo3nyxa g0 7,6 £ 4,8 — 9,7 £ 4,1C°.
[locie oOpa3oBaHusl 3€J€HOrO0 KOHYca HacTymaeT (asa pacimyCcKaHHUs IOYEK WU
BbIIBU)KEHUE OYTOHOB, MpU cpeaHecyTouHoi remnepatype 10,0 = 4,6 — 11,5 + 3,2C°.
[TosiBieHre OYTOHOB CBHJIETEIHCTBYET O TOM, UTO IUIOJOBBIE KYJIBTYPbl TOTOBBI K
[BETEHUI0, KOTOopoe mnponaomkaercs 8 — 10 nHel; B CyXyl JKapKyl MOTOIY
cokpariaercs 10 6 1HeH, B X0JI0JHYIO U ChIpYIO pacTsruBaercs Ha 15 — 20 gueit [112].

[lBeTeHne y pa3HBIX COPTOB SIOJIOHM B YEPHOMOPCKOM 30HE C€aJl0BOJICTBA
HACTYyMaeT B KOHIIE TPETheH JAeKajbl ampelisi — Hayajue MepBOM JeKalbl Mas, Npu
CpeaHecyTOUHOM Temrmeparype Bo3ayxa 12,0 £ 2,6 — 14,5 + 2,8C°. 3ana3npiBaHue B
CpoKax I[BETCHHS s0JIOHU, IO Mepe MPOJBMXEHUSI OT MPUKYOAHCKON K YEPHOMOPCKOM
30He, cocTaBisger 3 — 5 quei [55].

Cpoku Havama [BETEHHs B  OJHOTHUIHBIX  OSKOJOTHYECKUX  YCIOBHUSX
3aMETHO MEHSIOTCS, B 3aBUCMMOCTH OT BEJIMYMHBI TEMIEpaTypbl BO3JyXa: YEM OHa
BBIIlIE, TEM paHbIlI€ HACTYMaeT IBETEHHE. 3a MEepUoJ OT Mepexo/a CPeaHECYTOUHOU
TeMIepaTypsl Bo3ayxa mopora 5°C 10 Hauana IIBETEHUS HAKAIUIUBAETCS CyMMa
7 (PEeKTUBHBIX TeMIiepaTyp, B cpenHeM Bhiie KoHcTanTsl 160 — 180°C.

Ot TemmepaTypbl BO3yXa 3aBUCUT MPOJAODKUTEIBHOCTh MEX(a3HbIX MEPUOJIOB.
Tak, mepuon oT HaOyxaHWsA TIOYEK JO Hayaia IBETEHUsA y SO0JOHU, TMPU CpPEIHEH
temneparype 10°C, nnutcsa 33 aus, npu 7,5°C — 41 nenw, npu temneparype 15°C — 14
nael. [IpomomKkuTenbHOCTh TIepuoa OT Hayalla BETeTaIlluu 10 I[BETEHUS WU3MEHSETCS
o0paTHO TPOMOPIHOHATIBLHO TeMrepaType. llepros HakomIeHUs HYXHOW CyMMBI
TEMIIEPATyp M3MEHSETCS B 3aBUCUMOCTH OT KIMMAaTHYECKHX YCJIOBHH, B pe3yJbTaTe
JaThl Hadaja IBETCHHs] HE BCET/a COBMAJAIOT CO CPEIHMMH MHOTOJCTHHMH. PasHuIa
MoxkeT gocturath 15 — 20 nueit [55].

CoptumenT s610oHM Ha Tepputopun KpacHomapckoro Kpas TIOCTEIIEHHO
MensieTcs. B 1990-x rogax npenuMyIiiecTBEHHO BO3/I€NIBIBAIUCH TAKUE COpTa sI0JIOK, KaK:

Pener Cumupenko, 'onnen enuiiec, Auuc kyOaHckuii, J[>koHataH, AJIBIIUHUCT,
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Mantyanckoe, 3umHee MOCBUPa, Kopeit, Kuac Opanmx Pen, Crapk Pen I@'onn,
JlxoHapen, MekunTtor [113].

B nocneanue roasl MosSBIIIKCH Ipyrue copTa s0J0Hb, IO KOTOPHIX OTINYAET
BBICOKOE TOBapHoe kauecTBO: ®nopuna, ['pernu Cmut, Yemnuon, [lunosa, bpedepH,
lNonnen bu, Jluron, Pen Yud, ®ymxu u apyrue. Ha rore Poccun B Hactosiee BpeMs
npouspacTtaoT cienytomue copra: Pener Cumupenko, I'ongen [denuinec, Aipapen,
Kenera Dpnu, Onopuna, Hapesa, ['anma Mact (Illnura, O6parana), [lunosa, Jluromn,
Unrtepnpaiic, CnaBa [lobeautensm, Yemnuon, @Dymxu, Pex Opu, Jlubeprtu, Ilpuma, Tomx
Pamr [5, 13].

Fonnen Jlenumiec — oauH U3 BEAYIIUX COPTOB S0JIOK BO BCeM MHpE. DTO OJHA W3
HEMHOTHX TOBapHBIX TMPOAYKIMNA, KOTOpas TIOCTOSHHO BOCTpeOOBaHA B TEUCHHUE
AIUTENIbHOTO Tepuoaa. OCOOCHHOCTBIO ITOTO COpTa SABJISETCA crenuduyeckuil apomar u
claakuil BKyC miog0oB. OH UMEET CPeAHIO MOMYJSPHOCTh HA 3aMaJHOM PHIHKE, HO OYEHb
BBICOKO IIEHUTCA B cTpaHax Boctounoil EBpombl. OnroBble M pO3HUYHBIE LIEHBI Ha
lonpen J[lenmumiec BBICOKH, SIOJOKH JIETKO AKCIOPTHPYIOTCS B CTpaHbl BocTouHOi
EBponsl.

DTO aMEpUKaHCKUH COPT 3UMHETO CPOKA CO3PEBAHMS, C XOPOUIEH JIEKKOCTBIO U
YCTOWYMBOCTHIO K OoJe3HsiM u Bpeautensm. CopT ObuT pactpenesneH 1o ory Poccuu u
10kHBIM rocyaapctBaMm CHI'. B Tedenue 25 net BhICTyNala B KA4YECTBE OCHOBHOTO COPTa
B 0JI0HHBIE cajipl rocynapcTB EBporibl. KpoHa y cpeiHepoCIbIX MOJIOIBIX IE€PEBbEB — B
dbopmMe KOHyca, Y IUIOJOHOCAIIMX JIE€PEBHEB OHA IMTUPOKOOKPYTIas, TYCTOBETBUCTAS,
XOpoIIO OOJIMCTBEHA; IBET KOPHl — TEMHO-CEPBIA. 3a4acTyi0 BETBHM OOBHCAIOT HM3-3a
MHOTOJIETHEW Harpy3KH IJI0J0B, KPOHA CTAHOBUTCS «IulaKydeu». [lox ocTpsiM yriaom ot
CTBOJIa OTXOJST CKEJIETHbIE BETBU. [HII IUIOJOHOUIEHHUS — CMEUIAHHBIM, IPU 3TOM Ha
JBYXJETHUX M MPONUIOTOJHUX MPUPOCTAX MPOSBISIFOTCS IUIOJBI LIEJIBIMU TUPJISHIAMM,
MOCKOJIBKY MO 3 — 4 1uioa COXpaHseTCsd Ha KaXJOoW KoipyaTke. [1moaesl — TOodeHsIe,
HEMHOTO KpymnHee, ueM B 1ieioM 1o Ky6anu (6omsmie 140 — 170 1), cpenHei BeTUYUHBI,
dbopma — OKpYIJI0-KOHUYECKas, IIIOTHAS cyxas Koxkuua. [Ipu Hanmuuuu O1aronpusTHbIX
YCJIOBUH y TJI0JI0B HAOJIOJAETCA JIeTKasi MIEPOXOBATOCTh (IPUUYMHOMN SIBIISIFOTCSI CEphIe

HpO6KOBBIe MTPUXHU U TOYKH, HHOr'Aa CIIMBAIOIHCCS B J'IOCKYTI)I), 30JIOTUCTOrO0, CBCTJIIO-
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3€JICHOT0, IO3XKE JKEJITOr0 LBETa, Ha COJHEYHON CTOPOHE — Pa3MBITBIA KPAaCHOBATBIN
pymsHen. Cnankas Npyu CbeMe 3€JE€HOBATAsl MAKOTh — COYHAs M IUIoTHass. OHa MeHseT
LBET B JIE)KKE — CTAHOBUTCS KPEMOBOM MJIM CBETJIO-)KEJITOM, O0Jee HEXKHON WIIH MPSHOM,
MOSIBJISIETCS IECEPTHBIN BKYC. Y TIJIOJ0B CIAEAYIOLMN XUMUYECKU cocTaB: caxapos — 10-
13,8%, cyxux BemectB — 14-20,5%, tTutpyembix kuciot — 0,4%, P-akTHUBHBIX BEIIECTB —
100 — 110 mr (93-109), ackopobunoBoi#t kucioTel — 5 — 12,4 mr/100 r, 0,7 mr/100 r (0,4 —
1,0) Ha cyxoil Bec — mekTuHOB. [lmoAbl 3a4acTyi0 CHUMAIOT C J€peBbEB B CEHTIOpE, B
koHe Mecsana [110, 2]. OHn MOTYT XpaHUThECA A0 anpens. XpaHEHUE B MOMEIICHUAX C
HU3KOW BJIAYKHOCTBIO CITOCOOCTBYET HEOOJBIIOMY MOJABSAAHUIO MJIOJ0B, TEM HE MEHEe
OHM COXPAHSIOT CBOK COYHOCTh. Caabl ¢ 3alyXEHHEM CHOCOOCTBYIOT YIIYUIIECHHIO
IVIOTHOCTH MSKOTM M YBEJIWYMBAIOT JIEKKOCTh IUIOAOB. Ilocie OKyJIMpOBKM Ha
c1abopociabIX MOABOSIX JAEpPeBbsl IUIONOHOCAT udepe3 2 — 3 roaa. [lnomoHoieHue
OCTAaeTCsl PETYJSPHBIM B MEPBbIE TOMbIL, MO3JHEE OHO 3aBUCHUT OT YPOBHSA TEXHOJIOTUU
BEJICHUSI caja, a Takke OT TMOrogueix ycioBuid. CopT o0JagaeT BBICOKOMN
NPOJYKTUBHOCTBIO. B HOpManbHBIX YCIOBHAX CaJ0B /-JIETHUE HACAXKIECHHS NAIOT ypoxKaii
ot 25 1o 30 1/ra, Ha CUIILHOPOCIBIX ToABOSX — 11 T/ra, B Bo3pacte oT 18 1m0 23 jet — 23
1/ra [6]. COPT OTHOCHUTCS K MOPO30CTOHKHUM.

Huzkoe kadecTBO IUIOAOB W HM3MENBYEHHUE MOXKET OBITh BBI3BAaHO Ci1aboM
3acyxoyctounBocThio. Ha CeBepHom KaBkaze, rie BbICOKas BIaXXHOCTb, JIMCTbS
JAHHOTO COpTa 4acTo OOJICIOT MapuIo U My4HHUCTON pocoil. Cpenu JOCTOMHCTB copTa
MOKHO BBIJICJIUTH CIIEAYIOIIME: BBICOKAs YPOKAaWHOCTb, CKOPOILIOAHOCTH, OTIIMYHOE
KauecTBO IUIOAOB, MO cTaHaapTam wmupa. Cpeaum HEIOCTaTKOB MOKHO BBIIACIUTH:
CKJIOHHOCTb K IEPUOJNYECKOMY IUIOJOHOIIECHHIO, YACTOE MOPAKEHNE MYYHHUCTON POCOM
M Mapuioil, B clydae NEPErpy3Kd YpOKaeM — MeEJIbYaHUE IUIOJ0B, OT 3alMTHBIX
MeJIbCOJIepKAIINX TMpenapaToB o0pa3yeTrcsi Op»KAaBJICHHOCTb KOXKHUIIbI, TP XpaHEHUU
IJI0/1bI YBSJIAOT.

B cenexumm copT 4YacTo HCHOJB3YKOT Kak JIOHOP IPOAYKTUBHOCTH,
CKOPOIUIOJHOCTH U JE€CEPTHBIX JTOCTOMHCTB IUIOJ0B, ITOJIMTE€HHOTO TUIIA YCTOMYMBOCTH
knapie. B mupe copt gan mHoro coproB-rudpunon: @paiidepr, xonarona, Kunpei,

Penronn, Kopeii, Ilpuam, [Ipuma, Mytcy, Ilpucumiuia, — 1 COPTOB KJIOHOBOTO
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MIPOUCXOXKAEHNA: 3o0soTasgs KojoHa, [oncmyp m apyrue. bosblias 4acTe M3 HUX
KyJbTUBHpPYETCS B cadax rora Poccuu, OHM — JOHOPBI LEHHBIX, C TOYKU 3PEHUS
CCJICKIINU, TPU3HAKOB [2].

[Mogeoit M 9 (EMIX, Ilapamuszka IX) — nHaubonee pacnpocTpaHEHHBIN
KapJIMKOBBIMIIOABOM /1Jis SI0JIOHb.

Otobpan B 1914 rony na Hcr-Momnunrckoit onbiTHON craHiud. OTHOCHTCS K BUAY
Malus pumila, 61130k Kk hopmam s16510HU, TpouspacTatomumM B ['py3un. CoBmecTuM co
BceMu coptamu s0j0oHM. Ha caxkeHlax y MecTa NPUBHUBKA OOBIYHO 00pa3yroTCs
HEOOJIBIIINE HAIUIBIBBI, HO OHU HE SIBJIIFOTCS MPU3HAKOM HECOBMECTUMOCTHU. JlepeBbs
HaM 9 o4eHb CKOPOIUIOJHBI, OOJIBIIMHCTBO COPTOB BCTYMAET B IJIOJIOHOLIEHNE HA 2—3
roJl mocje MOCaJKd, MO3AHEIIoaHble — HA 3 — 4 roi. YpokailHOCTh OY€Hb BBICOKaS,
OOBIYHO BBINIEC, YEM Ha JPYTUX CIA00POCIBIX MOABOSX. J[OJTOBEYHOCTH JICPEBBEB,
npuBUTHIX HA M 9, okoso 20 set. [lonBoit crmocoOCTBYET Gosiee paHHEMY CO3PEBAHUIO
wio7oB (Ha 3 — SAHei), YBEeTUYeHUIO UX pa3Mepa, HEKOTOPOMY CHIKEHHIO JIEKKOCTH.
Monoasie u TUIOAOHOCAIIME JepeBbi HAa M 9 CKIOHHBI K 3aKiaJKe Ma3ylIHbIX
I[BETKOBBIX IMOYEK Ha JUIMHHBIX POCTOBBIX MMOOErax M miooBbIX npyTukax [10, 45].

KopHeBass cucrema oOuyeHb pa3BEeTBIEHHas, MoukoBaTas. KopHu pactyT
TOPU30OHTAIIBHO W  PACHOJIaraloTCs Ha JOCTATOYHO IUIOAOPOAHBIX IOYBaxX, B
3aCYIUIMBBIX YCIOBHUSAX B OCHOBHOM B citoe 20 — 80 cM, a mpu 0OMILHOM OpPOIIICHUH, Ha
PBIXJIBIX MouBax, Ha TiryouHe 20 — 40 cM. OTaenpHbIle KOPHU IIPOHHUKAIOT TIIYOXKe 2 M.
CkeneTHblE KOPHU Pa3BUTHI €1ab0, JOMKHE, MOATOMY SIKOPHOCTH JepeBbeB Ha M 9
HU3Kas, W JUIsl HUX 00si3aTebHA YCTAaHOBKA WHAMBHUAYATbHOM OMOPHI WM IIIMAJIEPHI.
MopoO30CTOMKOCTh KOPHEW HHM3Kasi, HO JIOCTATOYHAS ISl FOKHBIX peruoHoB Poccum.
KopHu BBIIEp)KHBAIOT CHIDKEHUE TeMItepaTypsl mouBkl 10 -10°C [10].

[TonBoit M 9 3acyxoycTOWUYMB, HO M3-32 MEJKOrO 3aJeraHus KOPHEW IEpeBb,
IIpU OrPAHUYEHHOM OPOIIECHHWH, B 3aCYIUIMBBIM MEPUOA CTPaJarOT OT HEIO0CTaTKa
BJIard 3HAYUTEIBHO CUJIbHEE, YEM HA CEMEHHBIX IOJBOAX, U TPYAHEE BBIXOJAT U3
COCTOSTHHS JICTIPECCHU TIPW BO3BpAIlCHUU K HOpMaimbHbIM ycioBusaMm [10, 29]. Heperbs
Ha M 9 oueHb TpeOOBATENBHBI K IIOAOPOAUIO TOUBBI. OHM XOPOIIO pa3pacTaroTcs Ha

CPEIHUX 10 MEXaHHYECKOMY COCTaBY MoYBax, ¢ 00beMHoM Maccot 1,3 — 1,4 r/cm® m
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MOIITHOCTBIO TYMYCOBOTO ropu3oHTa He MeHee S50 cM. Ha MaloMOIIHbBIX, JETKUX
MEeCUYAHbIX U TKEIBIX TTMHUCTBIX, MIOYBAX KAPJIUKOBLIE IEPEBhS SIOJIOHU TIOXO
pacTyT U UMEIOT HU3KYIO YporkaitHOCTh [29].

Ha M 9 cienyer BbIpaiuBaTh CpeaHEPOCIIbIE U CHIIBHOPOCIBIE cOpTa SOJOHHU.

OH MaJonmpuUrofieH i ci1abopOCHbIX COPTOB (CypPOBBIX, KOJIOHHOBUAHBIX), TaK KaK

JIepEeBbs OBICTPO CIAOCIOT B POCTE, Y HUX CHUKAETCS YPOKAUHOCTh U Ka4€CTBO TIJI0JI0B.

[To6eru M 9 cnaGo mopakarorcs mapiiod 1 MydyHucTor pocoid. [logBoit warie
APYrux nopaxaetcs GUToPTOPO30M U MOBPEKAACTCS KPOBIHOW TJICH U IphI3yHaMu [3,
105].

[Togsoit MM 106 mpuHAIICKUT K TPYyMNIE MOy KapJIUKOBBIX U CPEIHEPOCIBIX
noBoeB. Ero CKOpoCcTh pocTa M BhICOTA HANPSIMYIO OyIeT 3aBHCETh OT MOYBEHHBIX
YCJIOBUH MTPOU3PACTAHMS: HAa TIOYBaX OOTaThIX M TJIYOOKUX JaHHBIN MOJBON pacTeT Kak
cpeaHepochbiii. B3pocibie nepeBbsi JOCTUTAOT B BBICOTY OT 3,5 10 4,2 METPOB U HE
dbopMupyIOT KOpHEBOHM mopociu. MmeroT nupamMujaibHyro (GopMy KpOHBI co ciabo
M30THYTBIMU TMOOEraMu M OY€Hb IMPOYHON JPEBECUHOUM (THETCS, HO HE JIOMAeTcs)
3eJleHOBaTOr0  OTTeHka. (OO0JaloT XOpOoIIeH  JKOJIOTMYECKOW  IIACTUYHOCTHIO,
JOCTaTOYHO JIETKO MPHUCIOCA0IUBAIOTCS K U3MEHEHHSIM KIUMATHYECKUX YCIOBUM.
KopHueBasi cucrema xopormio pas3Burta, IyOOKO TpoHHKaeT B I'pyHT (1o 120 cM) u
CO3[IaCT CUCTEMY HE TOJIbKO BEPTUKAIBHBIX, HO U TOPU30HTAIbHBIX KopHei [105].

N3-3a aTOro ona o0ecreynBaeT paCTeHUIO XOPOIIYIO0 SIKOPHOCTh U CaMO JIEPEBO HE
HYKJIa€TCS B JOTIOJTHUTEIILHON OTIOPE, a TAKKE CIIOCOOHO BBIJEPKUBATH MOPO3BI 110
-12°C. B mpegenax JaHHOM TeMIEpaTypbl KOpHEBas CHUCTEMa COXpaHsSET
KU3HECIIOCOOHOCTh, a BECHOW YCIEITHO pereHepupyeT mpomMepaiue ydactku. [loaBon
JUTst sIOJIOHM JTOBOJIBHO TPOAYKTHBHO PACTyT HA TSKEIBIX OE3BO3IYIIHBIX MOYBAX, a
TaK)Ke HA TI0YBAaX C OJNM3KMM 3aJleTaHUEM TPYHTOBBIX BOj. [IpekpacHo mepeHocsT
HEMPOAOJIKUTEIbHBIE MEPUOAbl 3aCyXHU, HO TPEOYIOT MOJIMBA MPH 3aTSXKHOW Kape.
JITUTEeNbHOCTD KU3HM S0JIOHb HAa TakoM MojiBoe oT 30 1o 35 mer, a MiIoJbl aKTHUBHO
HauynMHAOT (popMupoBaThcs Ha 4 — 5 TOJI MOCTE MOCAIKU U OTIUYAIOTCS MPEKPACHOU
tToBapHOCThIO [3,105].

[Tonoit MM 106 xopomio COBMECTHM MPAKTUYECKA CO BCEMH MPHUBOSIMHU
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A0JI0Hb, W3- 3a YEro fABISETCS OJHMM W3 HambOojee MOMyISIpPHBIX MOJBOEB CpeIu
cenekuuonepoB EBponel. Ilogsoit MM 106 otnuuyHO 3apekoMeHzoBan ceOst A
3UMHHX COPTOB A0J10Hb (Hanpumep, Pener Cumupenko, ®@nopuna, ['ana Mact, ['onnen
Henumec, Aipapen u T.4.). M3-3a mpogOKUTENIBHOTO MEPHOJIa BETeTallMk MOXKET
MPAKTHYECKU JI0 HOSIOpS HECOpaChIBaTh JINCTBY, a MJIOIBI MOTYT CO3PEBATh 0 OKTAOPS
Mmecsia. O0amaeT Xopouen3uMo- 1 MOpo30cToikocThio [105].

Coueranue COBpEeMEHHBIX TOABOEB ¢ coptoB lommen Jlenumiec Bemer K
YBEIIMYCHHUIO TOJIy9aeMbIX OOBEMOB IUIOJOB ATOrO COpPTa. DTOT Ay3T NOOABISET K
XOPOIIMM BKYCOBBIM CBOMCTBaM M JIEKKOCTH IUIOJOB KOMITAKTHOCTh M CTOHWKOCTH

ACPCBLCB CIIOCOOHBIX AaBaTh BBICOKHC YPOIXKau B YCIIOBUAX U3BMCHCHUA KIIMMATA.

1.2 bnoaoruyeckue 0COOEHHOCTH PA3BUTHH SIOJOHHON TJIOJ0KOPKH

N3meHeHne KIMMATUYECKMX © HKOHOMHMYECKHMX YCIOBHM TPOU3BOJICTBA,
BEAYIIUX K (OPMHUPOBAHHIO YCTOMYMBOTO KOMILIEKCA BpEAUTENCH HacaXIeHUH s0JOHH,
BBI3BIBAET HEOOXOAMMOCTh KOPPEKTUPOBKH CHCTEMBI 3aIIUTHI Cajla OT BpPEAUTENEH U
BCECTOPOHHET0 MOHUTOPUHTA 0OBEKTOB arpoleHo3a.

Bpenutenu u 6one3HU MpU MPOYUX PABHBIX YCIOBUSIX CTAIH OIMPEACIISIONINM
(dakTOpoM peHTa0ETbHOCTH CaJOBOAYECKUX XO3SMCTB. OgHAKO TakTHKa OOpHOBI ¢
BpEAUTEISIMA Ha OPTraHU3MEHHOM YPOBHE 0€3 ydeTa ciiaraéMbIX arpoOHMOIIeHO3a He
ompapraiga cebs nake Npu HAIWYUU CcaMblX JI(P(EKTUBHBIX TECTUIUIAOB U HE
crocoOCTBOBaja JajbHEWIIEMY pOCTY MPOAYKTUBHOCTH HACAXKICHUM — YpOBEHB
peanu3aly NOTEHIUAIbHOM YpPOXKAWHOCTH BO3EIBIBAEMBIX HHTEHCUBHBIX CaJI0B
COPTOB SI0JOHM JaX€ B TEPENOBBIX XO3sAWCTBaxX nocturaer ensa ym /0%.
[lecTuuuaseblii CHHAPOM MPOSIBWICS MOJHOCTBIO, a 3alluTa PAacTEHHM BCTYIHWJIA B
kpuzucHyto (azy. IlosToMy OJHMM U3 OCHOBHBIX YCJIOBUW pEIICHUS 3aJa4yu
YBEIIMYEHHUSI TMPOU3BOJICTBA (PPYKTOB SIBISETCA ONTUMHU3AIMSA HA DSKOJIOTHYECKOU

OCHOBC CUCTCMBI 3allIUTHBIX MepOHpI/IHTI/Iﬁ KaK HEOThEMJIEMOM YaCTH TEXHOJIOTUH
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BBIpAIMBAHMUS.

B nocnennue necarunetus B canax S0JOHM OTMEYAETCS YCTOMYMBO BBICOKHMA
YpOBEHb YHCIICHHOCTH BpeauTencii. S10monnas rmmiogoxkopka Laspeyresia (Cidia)
pomonella L. sBnseTcs OAHMM H3 CaMbIX pACIPOCTPAHCHHBIX W  OMACHBIX
Bpenuteneir s0monn [33, 67]. B 3aBUCMMOCTH OT 30HBI BO3JIC/IBIBAHUSA SOJOHH
BpEIUTENb 32 BETETALMOHHBIN CE30H uMeeT oT 1 1o 4 nmokonenuil. Bes eBponeiickas
gactb Poccum (kpome camoil ceBepHOW 4YacTu apeayna sIOJIOHH) COJEPXKUT
OnarompusITHbIC YCIOBUS Ui pa3BuTHS oOaHOro mokojenus [11]. JlBa mokoseHus
¢uTodara pazsuaercs npu cymme 3phexTuBHbIx Temnepatyp (CIT) ne menee 900°C
yepe3 nopor 6osee 10°C [11]. B cayuae, ecnu nansblil nokaszatenb meHbine 900°C,
BTOpOE TMOKOJICHHE Bpeautenedl  (akyJbTaTUBHO, €ro  YHMCIEHHOCTb MPSIMO
npornopuroHaibHa cyMmme COT k 1 aBrycra (4emM MeHbIlIe CyMMa, TEM MEHbIIE YHCIIO
BpeauTeneit). Bropoe mokosneHue MokeT mosiBUThCS Toibko mpu COT, paBHo# k 1
aBrycta He Menbine 500°C. Hekoropble ucciemoBaTenu yTBepkaaroT [12], uto
CTETNIeHb PA3BUTHS BTOPOTO MOKOJICHHS, B TPOLIEHTHOM COOTHOIIEHUH IO CPABHEHUIO C
I'yCEHUIIaMH TIEPBOTO MOKOJICHUs, paBHsieTcsa 6onee 95%, ecnmu COT mocturaer 500°C
KO BTOpoW msaTuaHeBke HioHsA. K koHIy urong 3Ta xe BenumunHa COT ompenensier
CTENIEHb Pa3BUTHS BTOPOTO TIOKOJICHHMS IUIOMOXKOPKH Tojbko Ha 1 — 2%. B.A.
bapabaHoB oTmeuaeT [7], 4TO JBa TONHBIX IMOKOJCHHS PA3BUBAIOTCA B YCIOBHUSIX
CraBpononibckoro kpast npu ycinoBuu npoctwxeHuss kK 30 centTsiops COT Oosmbiie
1400°C. B ycnoBusix MOCKOBCKOW 00JIACTH TOJHOIEHHO Pa3BUBAETCS TOJIBKO
OJHO IIOKOJIEHHUE IUIOJOKOPKH, OJHAKO B HEKOTOPBIE TOABI IMPUCYTCTBYIOT
yCIIOBUSI JUIsl TOTO, YTOOBI MPOUCXOJWIIO Pa3BUTHE BTOPOrO IMOKOJIEHUS,
HenoyiHOro [97]. Bpenurens B KpacHOgapCcKkoM Kpae pa3BUBAECTCA B TPEX IMOJHBIX
IIOKOJICHUSX.

['ycenunpl mocnegHero Bo3pacra 3UMYIOT 104 KOPOM, B IUIOTHOM
[IAYyTUHUCTOM KOKOHE, OH HaxXOIATCA TAKXKE HA PACTUTEIBHBIX OCTAaTKaX U B
MIOYBE, B XpAHUJIMIIAX. B KauecTBe MECT 3UMOBKHU OIPEICICHHYIO POJIb UTPAIOT

TaKk)XK€ KOHTEHHEpPHI, B KOTOpble coouparoT mioasl [132]. [lo manubm JI.A.
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KonecoBoii [67], 3uMOBaTh T'yCEHUIBI MOTYT Ha riyOuHe, aocturaromei 10 cwm,
npu 3toM B KpacHomapckom kpae 43-57/% 3umylomux B TIOYBE TYCEHMII
oOHapyXuBaeTcs B ciioe oT 1 10 3 ¢cM OKOJI0 KOpHEBOH Mmielku, oT 26 10 29%
TYCeHHI] — B paauyce, gocturaromeMm 0,5 M ot crBona [97]. C HacTymieHuEM
BECHBl TYCCHHIIBI OKYKJIMBAIOTCA. OTO TMPOMCXOAUT TIOCIE€ TOro, Kak
CpelHeCyTOUHas TeMmeparypa mnepexoauT uepe3 mnopor +10°C, wmaccoBo
OKYKJIMBAIOTCSI TYCEHUIIBI, Koraa cymma 3¢ dexktuBHbIx Temnepatyp (COT>10°C)
paBHa oT 48 mo 65°C, uto mpuypoueHo K (deHodasze SOJIOHN «PO30BBIM OyTOHY.
Panbiire Bcero, kak mpaBUiio, OKYKJIMBAIOTCS TETYCEHHIIBI, KOTOPBIE 3UMYIOT B CAMBIX
nporpeBaeMbix Mectax, noszanee (mpu COT ot 9410 117°C), Te ryceHulipl, KOTOpbIe
3MMOBAJIM B PACTUTEILHBIX OCTaTKaX W Ha MOBEPXHOCTH IMOYBHI, B MOCIIETHIONO
ouepeb CTaIUI0 OKYKJIMBAHUS MPOXOJIAT 3UMOBABIIHE B Mo4YBe ryceHHIsl (COT
147 — 160°C). B cpokax crapra OKYKJIMBAaHHS MOXET OBITh pa3HMUIIA,
cocTaBiisitonias or 18 10 25 nHe. OTo «HEAPYNKHOE» OKYKIMBAHUE OOBSICHSCT
pacTSIHYTOCTh Mpoliecca jéTa B Oyaymiem [16, 17, 130].

OxyxkmmBanue MoxeT 3aHuMarh oT 20 mo 30 mHeW (B 3aBUCHMOCTH OT
peruoHa), B MHbIX paiioHax — ot 50 mo 60 mueii [27]. B.II. BacuibeB, B.A.
I'ponckuit u B.II. Omentora oTrMmedaroT: sIOJOHHas IUIOAOKOpPKA HMMEET JIBE
NOMYJSILIMOHHBIE TPYIIbL, TE€pBas CTAHOBUTCS AaKTUBHOW BECHOM, Korja
MOBBIIIACTCS TEMIIEpaTypa, BTOpasi 10 KOHIIa UIOHS MOXKET ObITh B Auanayse. B
PAaBHUHHOM YacTl ApMEHHUH CTaJius KyKOJKH aiutces oT 15 no 20 nueid, B ropHOH
YaCTUATOU CTpaHbl — OT 22 10 27 cytok [27], B Y306ekuctane — ot 21 1o 32 aueii [80].
baboukn  0OBIMHO TOSBISIOTCS B KOHIIE MEpHOjaa IBeTeHMs s10710HM. Hauamo
nérta B KpacHonapckom kpae Habmonanu npu COT B quanaszone ot 33,5 1o 112°C
[11]. A.®.Yenkun, .M. [Ixadapos [48] TecHelmmm 00pa3oM CBA3BIBAIOT HAYAIIO
7€Ta B YCIOBUSIX TOPHBIX PAOHOB C PACIIONIOKEHUEM Cal0B Ha BBICOTE.

Opnnako (akTop TeMmrepaTyphl HENb3sl Ha3BaThb MOHOIIOJBHBIM B TPOIECCE

Pa3BUTHA SI0JIOHHOH IIOA0KOPKH. boinpmioe BIMsSHHME HAa MHTEHCHUBHOCTH JIETa
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MMEET TaKXe€ IMOBEPXHOCTHOE YBJIAXKHEHWE MOYBBI: CPOKU JIETA B YCIIOBHSX,
KOTrJla 1MOYBa HEJIOCTATOYHO YBJIAXXHEHA, CIBUTAIOTCS 10 MOMEHTA BBINAJICHUS
ocagkos [78].

CamIpl BBUICTAIOT TIEPBBIMH, CAMKH TOSBIISIIOTCS OOBIYHO TO3KE Ha 2 — 3
mHd. JlnHamuka néra 0051a1aeT CBOMMH OCOOEHHOCTSIMU B Pa3JIMYHBIX KIIMMATUYECKUX
30Hax [78], oHa HaXOOUTCA B 3aBUCHMOCTH OT NMOTOAHBIX ycnoBui [12]. IlepBoe
TTOKOJICHHE JIMTEIILHOCTD NI€Ta— 35 — 60 mHeti [14].

B rompl, korma mpoMCXOAWT HOpPMajbHAas TEIIOO0ECIICUeHHOCTh, B
PocroBckoit obmacTi muK JI€Ta TEPE3MMOBABIICTO IMOKOJIEHUS HAOMIOJaId B
cepenune Mas (COT 104°C). B rompl, Korma Temio0OECIEUeHHOCTh Oblia
HEJIOCTAaTOYHOM, BBUICT IEPE3MMOBABIIEIO TOKOJICHUS B BECEHHHN TIEPHOJ
IIPOUCXOJIWJIB JIBa CpoKa (paszHuiia B e Henenn) [12]. B CIIIA MakcuMmaiibHbIH JIET
HaO0JII01aeTCs BO BpEeMsl COJHEYHOIro 3axofa, Ttemreparypa or 18 mo 26 °C;
MPUOCTAHABIMBAJCS JET IUIOJAOKOPKU MPU BETPE — CKOPOCTh Oojiee 5 M/c u
BBITaicHUH ocagkoB — 0,2 Mm/4a [134].

JlaHHbIE O JUHaAMHUKE JI€Ta SOJOHHOW IIJIOJOKOPKM B TEUEHHE CYTOK
npuBodsaT P. AuapeeB u ap. [4]. B ycnoBusix KpeiMa, coriiacHO 3TUM JTaHHBIM,
0ab0uYKH TIEPBOrO IMOKOJICHUS HayuWHaroT JET B 16 yacoB, k 23 yacam JIET
NPAKTUYECKU 3aKaHYMBAECTCS. BBIpaKeHHBIN ApKO MUK J€Ta HaOmoxancs B 18 —
19 gacog. B Tex ke yclnoBusix JETIION0KOPKY HaOI0qa1cs npu Temmneparype 14
— 34°C [4], a B mpearopHbix cagax CraBpomoibs MUK JETAa IJI0JA0KOPKH
HaOmoaercs B 22 — 24 yaca. B To BpeMs Kak psJ YYEHBIX YKa3bIBalOT, YTO B
ycnoBusix KpacHomapckoro kpast JIET MPOUCXOAUT B CYMEPEUHBIE Yachl, IpUYEM
HanOOJIBIIAIaKTUBHOCTL0A00UEK (hKcupyeTcs 3a 2 — 3 yaca /10 3aKata U B TCUCHHE
2-3 4acoB MOCJie; B HaYaJle U KOHIIE JIETa — JJake B JHEBHbIE 4achl. EcrecTBeHHOE
pacrnpocTpaHeHre 0abo4eK TIIOI0KOPKH, KaK MPaBUIIO, HE3HAYUTENBLHO. Tak, mpH
3aKJIaJKe MOJIOJBIX CaJ0B Ha paccTosHUd 1,5 — 2 KM OT OCHOBHBIX CaJOBBIX

MAaCCHUBOB, CIMHHUYHBIC ocobun IJIOAO0KOPKH OTJIABJIMBAIOTCA B HUX TOJIBKO Ha TpCTI/Iﬁ
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—4ETBEPTHIN I'OJI, a PH OOJIBIITNX PACCTOSHUX Ha MISATHIN — IECTOM rof [11].

B Kpsimy yepe3 4 — 5 nHel mociae OKpbUICHUS HAYMHAETCS OTKJIAJKa SIULL,
npojoipkaercss oHa ot 6 10 8 gueil. M.A. ['oHTapeHKO yKka3bIBaeT [37]: ecinu B
MapTe- anpesie MPOUCXOIAT Pe3KHe KOJeOaHWs TeMIepaTypbl, 3TO MPUBOIUT K
3a7iepKKe OTKIaAKu siull. CpeHss MI0J0BUTOCTh CaMOK MEPBOIrO MOKOJICHUS B
KpacHomapckomkpae cocrasnsiet 44 sina, 11 BTOPOTO U TPETHETO MOKOJICHUS —
120 smir; ecnu JIeTO XKapkoe, TUIOJOBUTOCTh CaMOK MOXET Bo3pactarh [11]. B
ycroBusiX AzepOaiipkana TI0JOBUTOCTh caMoK Kosebmercs ot 120 mo 130 — 190
AWM, OJHAKO peanm3yercs Tonbko npumepHo 40% 3amaca [104]. B crenHomn 30HE
PoctoBckoii o6macti m KpacHomapckoMm kpae He ortonoTBopsieTcs: mpumepHo 30%
CaMOK; MJIOJOBUTOCTh 3/IECh COCTABIACT OT 55 10 68 Aull COOTBETCTBEHHO [15].
CpenHsist INIOAOBUTOCTH B yCiioBHsIX MomnagaBun — ot 36 no 82 smu [37]. B Kpeimy
CaMKH epe3MMOBaBILIET0 MOKOJICHUSI OTKJIIbIBatOT2 | U110, JIETHETO TOKOJICHHUSI
— 58, dhepTunpHOCTH stuIT cocTaBisieT /3% (cpemamii mokazarens) [70].

Camku, HaunHast (a3oi «II0A-JEHIMHA», OTKJIAAbIBAIOT fAiflla Ha CaMYIO
10/10BY10 noBepxHocTh. Jlanubie N. Lombarkia u S. Derridj yka3piBatoT Ha TO
[132], 4TO mIecTh BEIIECTB CMOCOOCTBYIOT CTHMYJISAIUHM OTKIAAKH OOHAPYKHBAEMBIX
Ha TIOBEPXHOCTH JIMCTbEB M IUJIOJOB SOJOHM SHWIl. OTH BEIIECTBA: KBEOPaxXuTOI,
copOuTOJI, MHOHO3UT, (pyKTo3a, Tiaroko3a u caxaposza. H.C. Reed u PJ. Landolt
ormevaroT [137], 4TrO caMKH, OIUIOAOTBOPEHHBIC B TOJETE, MPHUBJICKAIACH Ha
BBIJICIISACMBIC s10710KaMu BCUICCTBA.

OMOpuoHabHOTO passutus jymrcs / — 11 gueir (COT 64 — 79°C) [95];
MaccoBO€ OTPOXKACHUE TIEpPBOro TOKOJIeHus ryceHull B KpacHomapckoMm Kpae
¢dukcupoBanock, korga COT Obuta B nuamazone ot 167 mo 255°C.

M.A. Pszczolkowski et al. [136] ycTaHOBHIIH, YTO I'yCEHHIIBI IEPBOIO BO3pacTa
MOT'YT MUTATHCS JIUCTHSIMU SIOJIOHU. 3aT€M OHH YCIEITHO MPEBPAIIAIOTCS B T'yCEHUII
cienyroniero Bozpacrta. I'ycenuipl nutarotcsiot 20 10 40 nueit. [locie 3aBepiieHus

IIATaHUS OCOOH INOKMAAOT IJIOABI U HAYMHAKOTIINIECTH KOKOHBI, BI>I6I/IpaIOT JJIL 3TOI'O
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ITOBEPXHOCTHBIN CJIOM ITOYBBI, TPEILUHBI B KOPEU T. I1.

Juanay3upyrolue ryceHuIbl HaOII0Aat0TCs C IEPBOro MOKOJICHUS IO BCEMY
apeally IUIOAOKOPKH, OJHAKO K aBrYCTy MX YHMCJIO Bo3pacraer. Hampumep, B
V36ekucrane Toibko 6,1% ryceHull B Hayale WIOHS BHAAAIOT B JAMANay3y, HX
YHCIIO0 BO3pacTaeT mo3aHee 10 27% (B koHire uroist), 69% B Hagase aBrycra u 90% —
B KoHie aBrycrta [80]. B KpacHomapckom Kkpae auamnay3upyromue T'yCEHHIIbI
MOSABJISIFOTCS BO BTOPOM MoOKoieHun [9]. X KOIMYECTBO HAXOAUTCS B MPAMOMN
B3aMMOCBSI3H C JIOJAroTod mHsA. Ecim gmmHa cBeTtoBOro aHs MeHbIe 14 dacoB, A
TJIOJIOKOPKUA 3TO KPUTHUECKUN MOPOT, MPEAOTBPAIIAIOIINN OKYKIIMBAHUE T'YCEHUI]
[27]. TIarHannaTnyacoBoii horoneproa nHaynupoBai auanay3y y 100% rycenui
B HoBou 3enanaun. /Inanay3a nHnynupoBaiack temreparypoit Huwke 15°C B Tex
e YCIIOBHSIX, a TaK)Ke MPH IIOMOITUIIPOIOIDKUTEIBHOr0 ocBelenus (18 yacos) u 6
YaCOB TEMHOTBL.

HeoOxonumast s Havana Jiéra 0aboOuyeK BTOPOrO TMOKOJICHUS CyMMa
adexTuBHBIX Temneparyp cocrapisier 670°C, HeoOXomumasi JUIsi OTPOXKICHHUS
rycenun; COT — 770°C. ['yceHunbl mepBOM TeHEPALMU IMOTHOCTHIO YXOIAT Ha
3UMOBKY, 3aBepiiuB nutanue, mpu COT 960°C, Bropas renepanus — COT 1500°C.
Ecnn 3nauenns COT MeHblne, ocTaercss B IUIOAAX YacTh TYCEHHI], OHA B
JanbHENIIEM BBIHOCUTCS ¢ ypoxaeM [99]. K yBennueHnro 1o HaXOOAIUXCS B
nuanayse 0ojiee 0JIHOTrO Tojla TYCEHUI MOKET IPUBOAUTH MOTEIJICHUE KIMMAaTa.
Urcno HaxomdImmMxcsl B AMariay3e J1Ba U Tpu roja rycenul B KpacHomapckom kpae
BbIpociio 10 20 (2 rona) u 7% (tpu rona) [108]. M.D. Asby u P. Singh [142]
OTMEYaloT, 4YTo 13 HaxoauBmuxcs mpu 25°C u poronepuose 18:6 6omee ogHOTO
rojia TyCEHHUIl TOJbKO HEOOJBIIOE YHUCIIO CIIOCOOHO OKYKJIHMTHCS U BBDKHUTH. [0
nanabiM  T.A. benoycoBoil [11], Mexay yXOoIOM TYCEHUI] B JAuanaysy u
CPEHECYTOUYHOM TEMIEePaTypOil 3aBUCHUMOCTh B 00paTHOM MPOMOPIIMH: PUBBICOKON
CpPEIHECYTOUYHOU TeMIepaType B iManay3y BIagaeT MEHbIIIE IyceHull. OTMEUEHO:

CyXas M XapKasd 1nmoroJia B n€puol KOKOHUPOBAHUSA CHOCO6CTBy€T YXOooyTryCCHUIL
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HAa 3MMOBKY B 30HY KOPHEBOM IIEMKHM M MOYBY. BO BpeMs BIIAXKHOM MOTObI
KOKOHMPOBAHHE TIPOMCXOAWT Ha INTamMOax, B 3WMHHUN TEpUOA TaM OoJjiee
3HAUUTEbHArMOEIh OT HEOMArONPHUSITHBIX YCIOBUIM U IIOeTaHuUs ITHHAamMH [11].

T.A. benoycosa [12] otMeyaer: CMEPTHOCTb TYCEHHI] BOBPEMSI U ITOCIIE 3UMHEN
nvanay3bl HAXOJIWUTCS B 3aBUCHUMOCTA OT MUKPOYCIIOBUH, ONPEACISIONINAXCS
arpOTEXHUYECKHM COCTOSIHUEM CaJa M TUIPOTEPMHYECKUM pexuMoM. K
nmpuMepy, 00IIasi CMEPTHOCTh KYKOJIOK M TYCEHHWI] 3UMYIOIIEro MOKOJIEHUS Ha
paBauHax KpacHomapckoro kpas cocraBisieT 17 —43%, B Hu3nHaAX ke — 53 — 92%.
3uMoit MOTYTIIOTHOHYTH 70 30% rycenul (MPUYMHA — 3HAYUTEIHHOE TTOHMKEHUE
TeMIiepatypsbi)[12].

B.A. bapa6anos [8] ormeuaert, uto B KpacHogapckom Kpae cpeii eCTECTBEHHBIX
BparoB IJI0/I0KOPKH Ha MEPBOE MECTO BBIXOJAT NMTHUIIBI. B MecTHBIX cagax 6oJiee Bcero
MHOTOYHCIIEHHA Ooibliast cuHuiia — Parus major L., Oonblioi mecTpelii aATelN
Dendrocopos major L., copoka Pica pica L. u momoBbIit BopoOeit Passer domesticus L.
KonndecTBo TyceHUIl IUIOJOKOPKHM B 3UMHUN MEpUOJA B JIOBYMX IOSiICaX IIOCIHE
YHUUYTOXEHHS NITULIAMU MOXKET CHIKAThCA Ha 72% [66,143]. Ha tore IlIBeunu nTuibl
YHHYTOXKAIOT TyCEHHUIl, KOTOphle 3umyioT [144]. Bosbimoit mnecTpeiii agrea B
MonpaBuu MOKET YHUUTOXKATh MOoYTH 90% ryceHull 1010 KOPKH, KOTOPbIE TPOBOISIT
3UMYy Ha 10JI0HEBbIX CTBOJaX [37].

B cHukeHuu ymcia oco0ei MIOA0XKOPKH CYLIECTBEHHOE 3HAYEHUE MOTI'YT UMETh
napaszutudeckue HacekoMble. A.Z. Athanassov et al. [125] yka3siBaeT, 4TO B yCIOBHSIX
foro-3anaaHou Beiapun nepe3snMoBaBIINE TYCEHUIIBI I0JTOHHOHN TUTIOT0KOPKH ObLIH
3apakeHsl Ha 1,4% B cagax ¢ MHTErpUPOBAHHON 3alIMTON pacTeHuid, Ha 7% — B cajlax,
r7ie MPaKTUKYETCSd «OpraHuyeckoe 3emienenue». B JaHHOM pervoHe B KauecTBe
OCHOBHBIX ITapa3WTOB T'yCEHUI] M KYKOJOK IUIOJ0KOpKH BhIsBiIeHBI: Microdus rufipes
Nees. (Braconidae: Hymenoptera), Ascogaster quadridentata Wesm., Trichoma enecator
Rossi (Ichneumonidae: Hymenoptera), Pristomerus vulnerator Panz. u Elodia tragica
Meig. (Diptera: Tachini-dae) [125] — Bcero nHa3Bano okosio 20 BHJOB Mapa3vTOB

mio10xx0pku. I1o qanabM A.A. 3naTanoBoi [59], onn MoryT 3apaxath 10 70 % ocobeid
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Bpenutens. B maHHOW 30HE B KauecTBEe TJIaBHBIX MMapa3suToB mpuBoasT Ascogaster
quadridentata Wesm., Microdus rufipes Nees, Liotryphon extensor Tasch.
(Hymenoptera: Ichneumonidae) [59]. TToka3atenu o61eli CMEpTHOCTH TIEPE3MMOBABIITHX
ocoOeil mogoxxkopku Ha tore IlIBenuu konebmorcs ot 49,6 no 77,8%. OcHOBHBIM
napa3uToM B JJAHHBIX MECTaX Ha3BaHa Myxa TaxuHa Elodia morio Fall., ot Hee moru6ator
50,6% ocobeii utomoxopku. bpakonua Ascogaster quadridentata WWesm. u nXHEBMOHHU/T
Pristomerus vulnerator Panz 3apaxanu 14,7% u 22,9% ocobeli TyCeHHUI] COOTBETCTBEHHO
[136]. Bonwiie Bcero cpeau maroreHoB Obuto Paecilomyces farinosus (Dicks, ex Fr.)
Brown et Smith, u Beauveria bassiana (Bals.) Vuill., Be3siBaBiine rubeiab 29,5% wu
34,4% ocobelt ryceHull MIO0KOpKH, COOTBETCTBEHHO. Ha ryceHunax miogoXopkud B
Pymbianu ObutH 3auKCHpOBaHbI ciieayromue Bu bl mapasutos: Microdus rufipes Nees.,
Liotryphon crass is etus Thorns., Pristomerus vulnerator Panz., Ascogaster
quadridentata Wesm., L. punctulatus Ratzb., na nomto P. vulnerator nmpuxoaunocs 3,3 —
28,1% Bcex mutarommxcs rycenui; [128]. Bcero B yciaoBusiXx PyMbIHMH T'yCEHHIIBI
TJIOJTOKOPKH 3apakeHbl oT 16,39 o 43,75% [128]. U.B. JlebeneB ormeuaer [70], uTo
CMEPTHOCTh TYCEHHMI] MEepBOTO MOKoJeHHs (B ycinoBusx Kpbima) 10 ux BHEApPEHHUS B IUIOA
MOKET TMPOUCXOJIUTHh OT Pa3HBIX MPUUMH U paBHATHCA OT 41 nmo 47%, cMepTHOCTH
BTOpOro mokojeHusi — 44 — 52%. B cpennem okono 16 — 21% rycenui; moruGarot
HEMOCPEJICTBEHHO BHYTpPH IUIOJA, TUTAaHWE B OJHOM IUIOJIE€ CEMHU T'YCEHHUIl — OoT 73 1o
81%. JletanbHOCTh MPEAKYKOJOK B cpeaHeM — 13%, cMEpTHOCTh KYKOJOK B CPEIHEM
cocrasisieT 7% [70]. B CtaBpomnoiasCkoM Kpae, ero IMeHTPaIbHON 30HE, THOENb TYCEHHII
OT €CTECTBEHHBIX BparoB B OTHAENbHbIE TOJbl gocturaia 16%; Ha ywacTkax c
MPUMEHEHUEM TIECTUIIMIOB JAaHHBIM MOKa3aTesib cocTaBisia 4% [7], I 3uMYIOMIUX
rycenunl — oT 15 no 40%, mpu 3TOM B TemIble 3UMBI YBEIUUUBACTCS CMEPTHOCTh KYKOJIOK
Y TYCEHHI] TUIOJIOKOPKH 33 CYET aKTMBHU3alMU MMATOT€HOB M XWIIHHUKOB B 1,5 — 2 pa3sa.
OnHako 3TO HE CIOCOOCTBYET YMEHBILICHHUIO BPEIOHOCHOCTH SI0JJOHHOM T10/10KOpKU. B
LEeHTpaIbHOM 30He CTaBpOMOJILCKOIO Kpasi 0OTMeYaroT 38 BUOB NMapa3uTOB, CEMEUCTB,
3apakamux sA0JOHHYI TuIoAoxopKy: Braconidae, Ichneumonidae, Chalcidae wu
Tachinidae, uccrmemoBaTenn Tak)Ke BBIACISIOT 7/ BHAOB XHUINHMKOB M3 CIIEIYIOIIUX

cemerictB: Raphidiidae, Chrysopidae, Coccindelidae. ITo ganasiM E.M. Uepke3oBoii u
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E.M. Cropuesoit [108, 118], B ycnoBusix KpacHogapckoro kpas o00paboTKu
(dochopopraHnyecKuMu MpenaparaMi CHUKAIOT aKTUBHOCTh XUITHUKOB OT 50 10 75%
(oOpaboTKu 10 M cpa3y MOCie BETEHUS ), aKTUBHOCTh Mapa3uToB cHuxkaetcs Ha 100%.
brnaromgapst 06paboTkam peryiastopaMyd pa3BUTHUS U POCTAa HACEKOMBIX, TaKUMH Kak
Martu, Jlumunun, Coner, MHcerap, 4YMCIEHHOCTh Mapa3UTOB M XUIIHUKOB CTaOUIILHO
coXpaHsslach Ha KOHTpoJIbHOM ypoBHe [108]. B ycnoBusax canmoB KpacHogapckoro kpas
PEryJsipHO TMPOBOJSATCS XUMUYECKHE OO0pabOTKH, MOATOMY 3apakKeHHOCTh TyCEHHUII
paBusiercst 0 — 0,7%, B cagax, T/ie TPUMEHSIOTCS MHKPOOHOJOTHYECKHE CPEICTBa
3alIUThl U OTPAHUYEHO YHCJIO XUMHYECKUX 00pabOTOK, 3apaKeHHOCTh KOJIEOJETCS B
nuanazone 2,2 — 11,5% [11]. B ycnoBusx obpabarbiBaeMbix cajioB CTaBpOIMOILCKOTO
Kpas 0COOM TUIOJIOKOPKH B MPEUMArMHAIBHBIX CTAAUsAX THOHYT OT Mapa3uToB Ooiee
yeM Ha 4 — 5% Oonbmie [8]. Camas Oombinas 3apake€HHOCTh TYCEHHI] OTMEYaeTCs B
cajax C TMPUMEHEHUEM TOJbKO MHUKpoOuojoruueckux cpeacts (ot 4,2 go 25,3%
3apaK€HHBIX 0CO0e! I'yCEeHMIT) UK C OTCYTCTBHEM JII0OBIX 00paboTok (oT 4,2 10 16,2%
oco0eii 3apaxeHHbIX rycenuir) [11, 124]. IlpoueHTHas cocTaBIsAONIAs MOBPEKISHHBIX
IUIOJIOB B Cajly TMOCJ€ MPUMEHEHHs TOJIbKO JIUIIb MHUKPOOHOJIOTMYECKHX CPENICTB
kosnebanacy mexay 18,9 u 39,5%, B cany 6e3 00pabOTOK MOBPEKIESHHOCTh KojieOaaach
B auamazone mexay 30,1 u 89,3%. Ilo mamueim M.U. BomaeipeBa [15], ectecTBeHHbBIC
Bparu He O0O0eCleunBalOT OrpaHWYeHHWE Bpela IUIOAOKOPKHM HAa  3HAYMMOM
skoHOoMuYecku ypoBHe. [lo muenuro B.A. bapabanora [9], naxxe ecnu moru6HyT OT 80
10 90 % ryceHuI], 3TO HE CHHU3HUT MOBPEKICHHOCTh IUIOJIOB, MOCKOJIbKY IMOTEHIHAI
Pa3MHOXKEHUS BPEIUTENIE OUYEHb BBICOK.

[Ipumepro B 70 cTpaHax Mupa HCCIENOBATEIN HA3BIBAIOT SIOJIOHHYIO
IJIOJI0XKOPKY KaK KJIKOYEBOIO BPEIUTEN CEeMEUKOBBbIX KynbTyp [134]. IInomoxopka —
OCHOBHOW BpPEIUTENIb B COBPEeMEHHBIX s00HeBbIX canmax [147]. Ilo mamaeim H.S.
Kamupckoil, B paiioHax, rjie pa3BUTHE BpeIUTENs MPOXOAUT B JBYX U Ooyiee MOKOJIEHUSX,
B TOJIbI MAaCCOBOTO Pa3BUTHSA, TUIOABI MOTYT OBITH MOBpexaeHB Ha 50-60%, ecnu ke He
BeaeTcsa Ooprba ¢ BpeguteneMm — Ha 80-90%. Ilmomoxkopka B 10kHOM 4acTtu Poccum
Tarke MoxkeT nopexaarh 80—95% mnonos [64]. B KpacHomapckom kpae u PocToBckoi

o0nacT BpenuTesb crocooeH moBpexaats oT 10 mo 15% mnomoB, B MHBIX CIydasx — OT
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70 o 80% ypoxas [67]. B Takux ycinoBHUSX OTpHUIIATEIbHOE BO3JCHCTBUE SIOJIOHHOMN
IJI0/I0KOPKU 32 KaKUX-TO 5—6 JeT Bo3pocia nmo4yT 4to B 10 pas, 3T0 MOKHO OOBSICHUTH
HU3KOM 3(P(DEKTUBHOCTHIO MHUPETPOUAOB U (ochopopraHMuecKux TMpenapaTtoB B
yCIIOBUSIX BBICOKHX TemmepaTyp (aHeBHBIX). B MocCkoBCkoM 00sacTu IJI0A0KOPKA
TaK)Ke Ha3BaHa Kak kirodeBod Bpenutenb [97]. B.A. bapaGanoB yrBepxknaer [9]: Ha
COCTOSIHUE TMOMYJISAIUU TUIOJIOKOPKA M €€ BPEIOHOCHOCTH OIPEIEICHHOE BIUSHHE
oka3biBalOT (a3pl JyHbl M 1l-metHuit 1ukn axtuBHOCTH ConHua. Haubonbmiee
KOJMYECTBO 0COOCH HAPOXIANOCh W HAMOONbIIMI Bped SONOHHAS IUIOJ0XKOpPKA HAHOCHIIA
B TOJBI MakCHMabHOW cojHeuHoi aktuBHOCcTH [7]. o 17,3% miaomoB Moryt OBITH
MOBPESKJICHHBIMHA B MPOMBINIJIEHHBIX cajax, B camax 0e3 oOpaboTku 3Ta 1udpa
nocturaet 38% [78]. B.A. bapa6anoB ormeuaer [9], uTo B ycnmoBusx L{enTpanpHOro
I TpenkaBka3ps00JIbIIIEBCEIONOBPEXKICHUSIM MTOIBEpKeHbIcOpTa Pener, [Tapmen, Anuc;
CpPEAHENOBPEKIaeMbIMU CTAHOBATCS copTa bopoBunka, Menwba. Bpeagurens
NPUYMHSET HauOOJbIIUKA yIIepO B pallOHax ¢ pa3BUTHEM JIBYX M 0ojiee reHeparuii
HacekoMmbIX. B bosrapuu si6;10HHas T10/10K0pKa pa3BUBAETCS B IBYX MOKOJICHUSIX;
B OTOM CTpaHE IMOBPEXICHHOCTh IUIOM0B pgocturaer g0 80% [63, 4]. B
KpacHomapckoMm kpae B Haualie BEreTalu CUIbHOMY ITOBPEXACHUIO MOJIBEPKEHBI
IJ10/1bl, MEHEE OITyIIIEHHBIE, PAaHHHUE COpTa s0JIOHU, BO BTOPOM MTOJIOBUHE BEreTalluu
MO3JIHME cOopTa TMoBpexaarTcs Oosbiie. Ilnomoxopka B KpacHomapckom kpae
Pa3BUBAETCS B TPEX MOKOJEHUAX, €10 MOXKET OBITh MOBpEkIEHO 10 90% ypoxasi.
[lepBoe mokoJieHHE SIOJIOHHOM MIIOA0KOPKH HECKOJIBKO O0jiee BPEIOHOCHO, YeM
BTOpoe. OnHaKo yiepO, HAHOCUMBIN BTOPHIM MOKOJICHUEM, 3HAYUTEIILHO OOJIbIIIE,
U3-3a2 BBDKMBAE€MOCTH M OOJBIIEH IUIOAOBUTOCTA OCOOEW ATOro mokoJjieHus. B
CraBponoiabCcKoM Kpae (€ro IEHTPaIbHOM 30HE) OOJIBIIIMHCTBO OCEHHUX MJICTHHE COpTa
sOJIOHU MOTYT M30eraTh MOBPEKACHUN TUI0A0KOpKoM [7]. Tlomumo s16710HM,
IJIO/I0KOPKOW MOBPEXKAAIOTCS TJIOABI TPYIIM W aiiBbl. B 3akaBka3be, Ha rore
EBporsl, B Cp. A3un, Ha tore CLIA s610HHAS M710/100KOpKa HAHOCUT BpEJ TIEPCHKaM,
abpukocam, ClIMBE U Tpeukomy opexy [141, 65]. B AsepOaiimxane u CIIA

IJIONOKOPKAHAHOCUT 3HAYMTENIBHBIM Bpel rpeukomy opexy [104]. B ycinoBusax
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MosgaBun HACEKOMOE TAKKE — OCHOBHOM BPEIUTEND IPELKOTO OPEXA, TOBPEKIACT
oomnpiie 30% mionos [119]. MccnenoBatenu Takxke MPUBOAST B MPUMEP IIOJ0KOPKY
KaK BpEJIUTENIS alleIbCHHOB, HEKTAPUHOB, BUIIHH, TepcukoB [134].

N3ydenne QeHOTOTHH BPEAUTENIs] B KOHKPETHBIX arpOdKOJIOTHUECKUX YCIOBHUSIX
CHOCOOCTBYET YMEHBIICHHUIO MOTEPh ypoKas B pe3yiabTaTe MOpPAKECHUS SOTOHHON

TUTO/I0’KOPKH.

1.3 CoBpeMeHHbIE TeXHOJIOTHH 3AIMUTHI A0JOHU OT SIOJOHHON MJIOK0KOPKHU

CoBpeMeHHass XUMHUYECKas 3aluTa 0a3upyeTcs Ha COBMECTHOM HCIIOJIb30BaHUU
mpenapaToB Pa3IUYHBIX TPYII: PETYISTOPOB pOcTa U pa3BuTUs HacekoMbix (MHcerap,
BAI'; Humunun, CII), uHruOuTopoB cHHTe3a XUTHHAa Hacekombix (Matu, KD),
autpanunamunoB (Koparen, KC), docdopopranmdyeckux coenuneruii (POC),
cunrernueckux nuperpousioB (CII), mukpobuonornueckux (MBII), GakymoBUPYCHBIX
npenapatoB (Manekc Tsun, CK; KapnoBupycun, KC) u ap., Tak kak npu NpUMEHEHUU
IIPOTUB BPEAUTENCH caja KaKOW-TO OJHOM rpynmbl pochopopraHUIeCKuX COSTUHEHUM
HeT cToiikon addekTnBHOCTH (ee mokazarenu — oT 60 mo 85%, kpome Toro, 4-5-
TUKpPAaTHOE MPUMEHEHHWE NHUPETPOUIOB HE CHOCOOHO 00€cTeunuTh NepMaHEHTHBIN
ounonormueckuit ¢ dexr [17, 109].

K 2005 rony B Poccun oburanu 6omee 500 BUIOB Y4JIEHUCTOHOTHUX BpEIUTENCH, C
3a(UKCUPOBAHHON PE3UCTEHTHOCTHIO MO OTHOIIEHUIO K Pa3HOOOPa3HbIM XHMHKATaM
[46]. B cBsi3u ¢ 3TUM TOSBHIACh HEOOXOJIUMOCTh CMEHHUTHh NMECTULHIHBIA 000pPOT M
BBECTH B CHCTEMY 3alllUTHl HOBBIE Tpemapathl ¢ Oosbiiel 3¢hdexTuBHOCTH. bombiias
YaCcThb MAaCCHUBOB MHOTOJIETHMX HACaXJEHHH pacroyiokeHa B MPUTOPOJHBIX, CAHUTAPHO-
OXPAHHBIX U KYpPOPTHBIX 30HaxX. [Ipoaykuuto NaHHOM OTpaciu 3a4acTylo ymnoTpeOssioT B
CBEKEM BHUJIE, KPOME TOr'0, UCMOJIB3YIOT JJISI MTPOU3BOJCTBA AUETUYECKOTO U JETCKOTO
nutanus. Bor moueMy He0OOOCHOBAaHHOE U HEOPEIKHOE MPUMEHEHUE MECTUIIUOB MOKET

OBITh MPUYUHOM HEXKEJATSIbHBIX M JaXKe OIMACHBIX IIOCHeACTBUU. TeM He MeHee
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MOBCEMECTHOE MCMOJIb30BAHUE JTAHHBIX MPENapaToB — SKOHOMHUYECKAsi HEOOXOAUMOCTh
[84]. HepernameHTHpOBaHHOE HCIIOJIB30BAHHE TIECTUIUAOB M MHOTOKPATHOCTD
00pabOTOK MMM Ha3bIBA€TCS MECTUIUAHBIM TpeccuHroM. Kak mpaBuiio, oH sBISIETCS
MPUYMHON MHOTHUX IKOJOTUUYECKUX MPOOJIEM, CBA3AHHBIX C 3arpsS3HEHUAMU MPOIYKIIUU
IUTOZIOBOJICTBA M OKPYIKAIOIIeH cpebl mosumoTanTamu [115].

HarnsgaeiM nipyumMepoM TOCIEACTBUNA CUCTEMATHYECKOTO NMPUMEHEHUSI CTOMKHUX
BBICOKOTOKCUYHBIX TIECTUIIMJIOB SIBJISIOTCS TpenapaThl TPYIMIbl XJIOPOPTaHUYECKUX
COCIMHEHUN, KOTOpble OOHAPYXKUBAIOTCS B OOBEKTaX OKpYyXKaroleh cpeasl u
npoaykTaxnutanus [69].

[TepBoe moOKOJICHNE MECTUITUIOB BKIIOYAJIO B CEOsl CHHTETUUECKUE UHCEKTHUITUIbI
OPTaHMYECKOTO MPOUCXOKJICHHS, KOTOPbIe MOSBUINCH MOCHe OKOHYaHus IlepBoit MupoBoi
BoitHbIL. Cpenu HUX Obutn: 4,6-nuHUTPO-0-Kpe3on (JJHOK), koTopsiil npumensieTcs: 10
CETOJIHSIIIHETO JIHS, (PEHOTHA3UH, COCIMHEHHS MBIIIbsIKA, Ha CETOJHS MPAKTUYECKU HE
UCIIOJIb3YEMBIE.

HopMbl  pacxoma  MBIIIBAKCOAEPXAIIMX  HMHCEKTHUIUAOB  OBUIM  TPOCTO
BapBapCKUMHU, TI0 COBPEMEHHBIM MPEACTABIICHUSIM UX KOJUYECTBO cOCTaBsio oT 4 o 10
Kr/Ta, IpH 3TOM Habroganach Beicokast TokcuuHocthb (JI/so = 1,8-5 mr/xr) [102].

XOII — 570 BBICOKO- ¥ CBEPXCTAOMIBbHBIE TIECTHIINIBI, KOTOPbIE KOHIICHTPUPYIOTCS
B IIOCJIE0OBATENbHBIX 3BEHbSAX MUIIEBbIX LENEH U CTOMKH K BO3JCHCTBUSIM Pa3IUYHBIX
¢dakropoB okpyxkaromieit cpenbl. [102]. JJo 80-x romoB XX Beka TIJIaBHBIMH II0
MIPOM3BOJICTBY M CEILCKOXO3SIHCTBEHHOMY ITPUMEHCHHIO cpean nectunuaoB osun JIJIT
n ['XII, d4Yro mnpuBeno K 3arps3HEHUIO OKPYXKAlUIEW Cpeabl OCTATOYHBIMHU
KOJIMYECTBAMHU KCEHOOMOTUKOB. DTO YTBEPKIEHUE MOJITBEPKAACT TOT (PAKT, 4TO Jaxe
B CHE)KHOM TIOKpOBE AHTApKTHBI K KOHITY 20-T0O cTojieTHs o0Hapyxuiock 6onee 3000
toun JIJIT [102, 107]. Hokropom Ilaynem MriomiepoM, COTPYIHHKOM XHMHUYECKOU
kommanuu «[edirm» (mosmHee «Cuba-I'eiirn», B Hactosmee Bpems «CHHIEHTay,
[IBeitnapus), B 1939 romy ObutH BBISIBIICHBI CTIeIU(HISCKUE HHCEKTHUIIMIHBIC CBOMCTBA
nuxJopaAnGeHUITpUXIopMeTHIIMeTaHa, u3BecTtHoro kak JIJIT. [laHHoe BemiecTBo
cuHTesnpoBan B 1874 romy memenkwii xumuk  Otmap leiimiep [102]. Tlozxe (B
1948 romy) Ilaymo Miromnepy mnpucynmau HoOeneBckylo mpeMuio 3a CO3JaHue

ykazanHoro uHcektunuaa CiaHoCls (coxpamennas gopmyna JAJIT). [IpeumyinectBa 3T0oro
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npenapara 3akJIi04arTcs B TOM, YTO OH 00JiajlaeT BhICOKON 3 (PEKTUBHOCTHIO MPOTHUB
OONBIIMHCTBA HACEKOMBIX MPHU JOCTATOYHOM MPOCTOTE MONAy4YeHHsA. VIMEHHO MO3TOMY
OH JIOBOJILHO OBICTPO CTaj MIMPOKO MOMYJISIPEH BO BCEM MUPE.

B 1970 — 80-xx rogax 6sun0 npusHano, uro JJIT omacen ais 607b1II0T0 KOJTUYECTBA
YKUBBIX OpraHu3MOB. B cTpaHax ¢ pa3BUTON MPOMBIIIJIEHHOCTHIO TTOJIHOCTHIO 3alPETHIIH
WM OTPAaHUYMIIA €T0 MCIOJb30BaHUE. BhIMyck mecTunuaoB B Takux cTpaHax, kak CHIA u
Snonus, ymenwimmics Ha 20% (3T0 KacaeTcsl XJIOPOPraHUYECKUX MECTHIIMIOB), B
cpaBHeHuu ¢ 1980-m rogom.

Opnako ynorpe6nenne JIJIT u nuHaana B 1eJIoM B MUpPE HE YMEHbBIIUIOCH M3-3a
UCIIOJIb30BaHMs 3TUX TIpenapaToB B cTpaHax Asum, Adpuku u JIaTHHCKOH AMEpUKHU.
Pemienrie  u3BATH  BBHICOKOTOKCHYHBIE  MHCEKTUIIMBI,  TMPUMEHSIOIIHMECS  Ha
POJIOBOJILCTBEHHBIX U PypaxHBIX KyJIbTypax, 0bu10 npunsTo B CCCP B 1970-m rony,
TEM HE MEHEe BBICOKOTOKCUYHBIC WHCEKTHIUILI AKTUBHO MPHUMEHSIJIUCh B COBETCKOM
CEJILCKOM X035 CTBE BIUIOTH 10 1975-r0 roxa.

Nucextnuun 1,2,3,4,5,6-rexcaxnopiukiorekcad (I'XIII, rekcaxiiopaH), BepHee,
OIMH W3 BOCBMH €ro m3oMmepoB (ramma-uzomep ['XUI', nuHmaH), okazajics HE MEHee
3HaMeHUThIM cpenu XOII, yem Boieonucanubie [35]. OH nosBuica eme B 1825r., Bo
BpeMms [lepoii MupoBoii BoiHbI (1914—1918 rr.) ero ucmonb3oBaixy A JBIMOBBIX O0MO.
Cpoiicta I'XIII" kak WHCEKTHIMIA OOHAPYXKWUIM HECKOJbKO HccnepoBarened B 1942 —1945
rr. (HackoJibko BemiecTBO ramma-I' XIII' TOKCHYHO 1O OTHOUICHHIO K HAaCEKOMBIM,
YCTAHOBWJIUA TOJIBKO B 1945-M r.).

[Tocie otTkpeiTHs cBoMicTB uHCekTHnuaa ['XIII, »To BemecTtBo cranu
MPOU3BOJIUTH, B TPOMBIIUICHHBIX MAacHITadax M HCIOJH30BaTh BO MHOTHX CTpaHaXx.
CamMbplMU TOKCHYHBIMU cpeau xyopoprannueckux coenuHeHuid (XOC) cuuTaroTcs
rukionapaduasr (I'XII - rekcaxopuKkIorekcan) U XJIOPIPOU3BOIHBIE MHOTOSIEPHBIX
yraeBogoponoB (JAT-4,4-nuxnopaudpenuntpuxiopmermwimerad 4,4) u np. [68, 69].
XJIOpOpraHMYECKUe COCIUHEHUS CTOWKM K BO3JCUCTBUIO PA3IMYHBIX (PAKTOPOB
OKpYyXaroIen cpepl (Temreparypa, HHCOJISIM, Biaara u ap.). Maorue XOC oTHOCATCS
K CaMbIM CTOMKHUM MECTHIUIAM, €Cld CJeJ0BaTh TMTMEHUYECKOM Kiaccupukanuu. Y
J A Tneranpras no3a (JIs0) paBaa 200—500 mr/kr, y I' XTI — ot 25 mo 200 mr/kr [102].

JAT wuckmrounnu u3 «CHucka XUMHUYECKHX M OHMOJIOTHYECKUX CPEACTB OOphOBI C

BPCAUTCILIMU, 0O0IC3HAMU U COpHAKaMH, pPCKOMCHIOBAHHBIX OJIS1 IPUMCHCHUA B CCIIbCKOM
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xo3s1cTBe Ha Tepputopun cHayana CCCP u nanee Poccuiickon @enepanun» B 1971-M rony,

MOCKOJIBKY, 001a7asi KyMYJISITUBHBIMHU PE3KO BhIpaKeHHBIMU cBoMicTBamu, /(T sBusercs
nectunuaoM nepcucteHTHbIM. JIJIT u ero MeTabonuThl 3aMpenieHbl K HUCIOIb30BAHUIO B
Poccun, a Taxxe HeKOTOpBIX eBponeiickux crpanax, Kanane, CIHA, Anonnn, Kurae. U Bce xe,
JNAT mo ceii A€Hb AKTMBHO MCIOJNB3YKOT B CEIbCKOM XO3AMCTBE PA3BUBAIOLIMXCSA CTPaH.
MHOro4YuCIEHHbIE UCCIEIOBAHUS TOKA3bIBAIOT, YTO CTOMKHE XJIIOPOPTaHUYECKUE
MECTUIIUJIBI MOKHO OOHApYXUTh MPAKTUYECKH BO BCEX OpraHU3Max, KOTOpble OOUTArOT
Hacyuie U B BOJIE.

B 1998-m rogy B8 OOH 0bina npuHsiTa KOHBEHIMS, MOANUCAHHAS MPEACTaBUTENIAMH 95
CTpaH W BOIIEAIIasi B MNpOrpaMMy OXpaHbl OKpyxkarouei cpenbl. CyIIHOCTh KOHBEHLIUU
3aKJI0YaeTCd B OrPaHMYEHUHM TOPTOBIM MECTUIMIAMHM, a TaKXe MPeaCcTaBISIOIINMU
omacHOCTh BemiectBamu, tumna [T, pTyTHeIMU coeauHeHUssMU U opraHodochaTamu
[69].

O ToM, B Kakux KOMIIOHEHTaX OKpyXaromeu cpenbl conpepxurcs XOC, kak oH
CIocOOEH BIMATH HA JKUBBIE OpPraHU3MBbI, CYIIECTBYeT Macca HH(OpManuu B
OTEUECTBEHHON W 3apyOexHOW HaydyHOU nuteparype. Ilpu 3TOM cTeneHb OMacHOCTH
3arpsi3HEHMs] YKa3aHHBIMU KCEHOOMOTHKAMHM, 10 MHEHHUSM Pa3HBIX YYEHBIX, CHUIBHO
ornuyaercs. 1o MHEHHIO HEKOTOPBIX aBTOPOB, mpumepHo 2/3 u3 4,5 muH. ToHH /1T,
KOTOpPOE HCIIOJIB30BAIM, BCE €IIE€ KOHIEHTPHUPYETCS B Omocdepe, MOCKOIBbKY ITO
BEILIECTBO pasyiaraercs meeHHo [ 18, 30, 87].

H.H. bykoB m g1p., BMecTe ¢ JpyrMMU YYEHBIMH, HCCIIEIOBAIN BOJOEMBI,
PaCIONOKEHHbIE B MPUPOAE FOT0-BOCTOYHOr0 [Ipra3oBbsa. DKCIEPUMEHT MOKa3al, 4TO
Bce mpoObI comepxar TpaHchopmarmonnsie npoayktsl (JJIJ] u J1J19) u ocratku camoro
JIT. B nexotopsix mpobax cocraBnswoomas nuHAana (y-uzomepa ['XILI) Oputa Gombime
npeenbHo gomycTuMoi kornenTparun B 2 — 500 pa3 [19].

Ha3BanHble BbIIIE YYEHBIE BBISIBUIM, YTO PACHPEEICHHE XJIOPOPTaHMYECKUX
WHCEKTUIIMIOB 10 aKBATOPHUH W TIyOWMHE BOJAOEMOB OBLIO HepaBHOMEpHO. TOKCHHBI B
OCHOBHOM HaXOJIUJIA B BOJI€ MPUOPEKHBIX 30H U JTUMAHOB A30BCKOTO MOPsI, @ HE B BOJIE
OTKpBITOrO MOps [19]. DT aBTOpBI, KpOME TOrO, NENAOT AKIEHT HAa TOM, YTO MaKCHUMAaJIbHO

omacHo Hanuuue B muTheBoi Boje JJIT m ero merabonutos, a taxke I'XLI[ u ero nuzomepon
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(Boma u3 rusiposiornyeckux ckBaxkuH, ¢ Tiyounsl 300 — 500 m). R. Frank u coaBTOpbI
OTMEYaIOT, YTO B AOHHBIX OTIOkeHusx ozep Cenr-Knep u Opu (Benukue ozepa Kananbl u
CIHIA) raxxe Obuto HaiiaeHo Hebosapmoe komuuectBo JJAT [129]. Ilo maHHBEIM 3THX
yuensix, [AJIT craHoBuTCA ¢ KaxIbpIM TOJOM BCe MeHbIIE. B OTKpbITBIX Bopoemax [lomecss,
Huectpa T MOXHO BBISIBUTH MO OOJIbIIEH YacTH JEeTOM, a Takxke BecHou (MK
BemectBa — 0,05 wmr/m [34]. Vuensle JluBepmysiabCKOro YHHBEPCHTETa IPOBEIIH
UCClieIoBaHue, COTJIACHO KOTOpoMY B Bogax Mpianackoro, a Takxke CeBEepHOro MOpEH,
nponuBa Jla-Maunm ocratku AT coxepxarcs B mpenenax auanazona 0,02 — 0,08 mr/n
[47].

XOC uMEIT TEHJCHIMI0O K MHUIpAllMi, OHM aKTUBHO HAKAIlJIUBAIOTCS B BOJE,
pacreHusix, nmouBe. Hampumep, Schlosserova wuccriemoBana 3arps3HeHHE pacTEHUU U
nouB octatoudbiMu [ XII" u JIJIT B cenbxo3 paitonax CrnoBakuu, Ha Tiryoune 50 cm. B
CUJIbHO 3arpsA3HEHHBIX MouYBax, mo Oonbineil yactu, coxepxkutcs XU B 4 — 5 pa3 Beime
nopmst (0,4 — 0,5 mr/kr), JAT xe — 0,1 mr/kr, ato Bxoaut B [TJJK [138, 139].

P.I1. CanpMOHOBHMY U TpyIna y4eHbIX ucciaeaoBaiu konumdectso I'XHIT u AT,
cojeprkalleecss B MOYBE HEKOTOPHIX pailoHOB CpeaHeropbs TalKWKUCTaHA, TaKkKe
uccienoBanu pacteHusd. MccnenoBaHHs MPOBOAWINCH B BECEHHE-OCEHHUW MEPUOL
[103]. G. Singh u coaBTOpsl MPOBOAWIK OMNBITEI B WMHAWH, B pe3yiabTaTe KOTOPBIX
yCTAHOBWJIM, 4TO, Ha 90-i neHb mocie oOpabOTKM MOCEBOB pHcCa B MOYBE, CJIOW KOTOPOM
coctaBua ot 0 mo 15 oM, comepxkanue XL cocraBnsmo 0,8 mr/kr [143]. S.K. Sahu u
COaBTOpHI TONyUmMian cxoxHble naHHbIe [139]. C moyBamMu B pasmuYHBIX 00IaCTSIX
Kazaxcrana paboran B.I'. Ilykepman. On noka3zan, uto Bpems ucyesHoBeHus y [I'XII
cocranisiet ot 142 no 370 cyrok [123].

M.I. Chesscells Bmecte ¢ coaBropamm HaOmOga B ABCTpaUM IOYBHI Ha
IJIAHTALUN CAXApPHOTO TPOCTHHMKA, HAa KOTOpbIX mpenapar XU mpumensncs oxono 20 ner.
Hccnenosanms mokaszanu, 4to B 0 — 10 cM mouBsl copeprkanoch 4,37 mr/kr I' X1, aTo B
43paza 6onpme [TJIK [126].

Mzomepsr I'XII', xak m merabomutsl JIJIT, MOXHO BCTpEeTHTH TA€ YIOJHO,
MOCKOJIbKY UX OCTaTKH COCPEIOTOUYEHBI B OMocdepe. ITO MOKHO MOJATBEPAUTH TEM, UTO
JAT nanmgectByeT B auamnazone 0,007 — 0,019 Mkr/kr, a Takxe B IMOYBE 3alI0BEITHUKOB

MoxxHo Haitu ['XIII'. B 1995 — 2001 rr. T.H. BopoObeBa ucciaegoBansa Ha IpeaMeT
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3arpsi3HEHUs MOYBbI BUHOTrpaaHuku KpacHomapckoro kpasi. Pe3ynbraTsl ucciejoBaHui
MOKa3aju, 4TO B MIOYBE MOXKHO HalTu (oHoBbIN 3arps3autens — I'XIT, a taxxe JIJIT.
[Tpuuem cpenusis konuentpanus /T u ero merabonutos Obiia B npenenax 0,03 — 0,11
mr/kr, ['’XII" u ero uzomepsl coaepxanuch B nuanazone 0,01 — 0,15 mr/kr. B 2005 —
2008 romax octatku xjopopranndeckux mnpemapatoB (0,01 — 0,02 wmr/kr) Obumm
obHapyxeHbl B ypoxae Bunorpaga [32]. T.H. BopoOseBa, I'.A. JlomakuHa HEOJHOKPATHO
TOBOPUJIK O TOM, 4TO perjiaMeHThl coaepkanuss XOC B mouBax BUHOT'PAJHUKOB MHOTO
Boimie [TJIK, ¢ 1998-ro mo 2004-i ronb! ux cpeanee koaudectBo coctanisiio ot 0,001 1o
0,95 mr/kr [32].

B uccnenoBanusx A.T. KusH noguepkuBanock: octatku JJJIT u ero metaboiuToB
(xonmnentpamus B mpexpenax 0,05 — 0,4 Mr/kr) MOXHO HAWTH B TOYBE BUHOTIPAJHUKOB,
octatku ['XIII" u m3omepor cocraBisroT 0,05 — 0,1 mr/kr [65]. B mouBe s16710HHBIX
canoB Kpacnogapckoro kpas nocnennue 20 net konuuectso AT u I'XII nabmronana
M.E. [loaropnas. beiy momydeHsl CiaeAyroue pe3yabTaThl: OCTATKH KCEHOOUOTHUKOB U
caMHU KCEHOOMOTHKHU cojepkarcs B mouBe B auamazoHe ot 0,008 mgo 0,02 mr/kr, yto
Hmxke mokazarened IIJIK B 5 — 12,5 pa3. Tem ne menee ocratku XOC MOXKHO
00HapyKHUTh a0COTFOTHO BO BCEX MOYBEHHBIX 0Opasuax [79, 87, 88].

Ha nponecc paznoxenus XOC He oKa3bIBalOT 3aMETHOTO BIUSHUS HaIlpaBJICHHBIC
Ha 00e3BpPS)KMBAHHUE UY>KEPOJHBIX BelIeCTB (hepMeHTHl. KpuUTHUHBIE TeMmepaTypbl H
cBeT Takke Mano 3¢ dextuBHbl: XOC 04eHh YCTOWUMBHI K pa3iokeHHi0. BoT mouemy
KCEHOOMOTHKH 00s3aTeIbHO OKA3bIBAIOTCS B IMHINEBOW IEMH, KOTJA TOMAJal0T BO BHEIIHIOI
cpeny. M.E. Tloaropuas, KO.M. CepoBa, FO.M. ®enopeHKO YCTAaHOBHUJIH: BO BCEX
oOpa3nax moyYBkl S0JOHEBBIX M BUITHEBBIX €ca/10B KpacHOIapCKOro Kpas IPUCYTCTBYIOT
octatku kak I'XIII', rak u JJAT. IIpu atom xonuentpauus XOC B 4 — 33 paza uuxe [11K.
Taxke ykaspIBaeTCs, YTO B pa3IMYHBIX 30HAX CaJo0BojicTBa KpacHomapckoro kpas
OTCYTCTBYET 3HAUMTEIbHAS Pa3HUIIA MEKIY 3HAUCHUSIMU TTOKa3aTeeil.

IMouckn I'XII" m JJIT B s010Kax mOKa3aau: OCTaTOYHOCTH KCEHOOHMOTHKOB
coctraBmia 82 — 84% B oTOOpaHHBIX 00pa3max, MpPH 3TOM KOJUYECTBO OBIIO B paMKax
rurueHndeckux periaameHToB [87]. Yuensie B CIIA, ¢ nomomplo MaTeMaTHYECKHX
MoJenel, moacuuTanu npumepHoe konmdectBo JJIT B mupoBoit 6uore. B pesynbraTe
MOJYyYMJIMCh caeayromue udpel (B ToHHAxX): denmoBek — 300, mecHas pacTUTEIbHOCTD,

nyra, mactouma — 181, nukue sxuBoTHBIE — 9, iTUIEl — 0,2, MTOMarTHUE XUBOTHBIE — 170,
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cenbckoxo3saiicTBeHHble KynbTypsl — 1400; 6omota — 24 u 1. a. [135]. Jamen u Xeiic B

1973 rongy paccuMTalii, 4TO COJEPNKAHUE XJTOPOPTraHUYECKUX COCTUHEHUM Ha KaXJIOM
3BeHe muileBod Ienu ypenuuuBaetcss B 10 pas. [laHHoe Bo3xmeiicTBUE Ha TPUPOAY
CcrocoOHO U3MEHUTH BUI0OBOM cocTaB (hJiopbl U (DayHbI, IPU 3TOM IUIIEBAs LIETTh MOXKET
OBITh TIOJIHOCTHIO HUCKPHUBIICHA, YTO, B CKOPOM BPEMEHH, MNPEINOJOKUTEIbHO, BHI30BET
MHpPOBOM MUIIEBOM KpU3UC, a Takke BBI30BET 3HAUYUTEIIBHYI0 M HEMOIMPaBUMYIO
Jerpajauio 36MHOU SKOCUCTEMBI.

B 2001-m romy Obuta mnpuHsita CTOKrojJibMCKass KOHBEHIIUS O CTOMKHX
oprannyeckux 3arpssHeHusx (CO3), B koropoi HaszBaubl 112 CO3 (8 u3 Hux -
xaopoprannyeckue necturuast (XOIT).

[Tpaktuuecku Bmecte ¢ I'XIII' cuHTEe3mMpoBaMCh 3PUPH OJHOTO M3 Pa3IEIOB
MAaCCHBHOTO KJIacca BEIIECTB, MPUTOHBIX JJIs MECTUITUA0B, — THO (POCHOPHOM KUCTOTHI
kiacca pochopopranndeckux coeauneruit @OC [102].

[TosiBnenue ®OC wucropuyeckn 00YCIOBICHO AEATENBHOCTHIO TEPMAHCKON (UPMBI
«.I'.  @apbenunayctpu», mnaboparopuu Illpamepa. B 1930-x rr. 37mech ObLIn
CUHTE3UPOBAIM OOHAPYKHUBIINE OMOJOTMYECKYI0 aKTUBHOCTh B JIOCTATOYHO MAJIbIX
no3ax (pocpopopraHuyecKue UHCEKTUIUABI, K MPUMEPY,O0TKPBITIH B 1941-M T. OKTa
MeTwi, Mepkantodoc (cuctokc), THodoc (mapatnoH) u T. 4. Camble TOKCHUYHBIC
COCIMHEHUS [AaHHOTO KJjacca HCIONb30BAINCh B HEKOTOPBIX CTpaHax BO BpeMs
MOATOTOBKM K XUMHYECKOM BOMHE Kak oTpaBistoniue Bemectsa (OB): TabyH, 30MaH, 3apuH
[102].

OnHoll M3 caMbIX Ba)KHBIX T'PYII MECTUIUI0B, B OCHOBHOM HHCEKTHIMAOB, IO
IMPOTE HOMEHKIIATYPhl IPUMEHAEMBIX MPENapaToB U MO MaciuTadaMm BBIMTYCKa, CTaJIH
DOC. Cerognass ®OC nocTosSHHO MPUCYTCTBYIOT HA MUPOBOM PBIHKE, B KoJimdecTBe 70 —
80 nmammenoBaumit. OT10 THO 3hupsl, 3¢upsr, 3dupoamunsl hochopHoi, hochoHOBO,
TUTHO- B THOPOCHOPHOH KUCIOT. Bo BTOPOM MOKOJICHHH HOPMBI pAacXo/ia TIECTHITNIOB
obut 0,1 — 5 xr/ra, uarepsan JI/]so 6601 o1 1 10 3000 mr/kr [102].

®OCHI — BRICOKOTOKCHYHBIE SIJIbI, 00J1aJaf0IIHME BRICOKOM OMOAKTHBHOCTBLIO, OHHU
OMAacHbI U JJI1 YEJIOBEKa, W JJId Bpeautenen cana [85, 86, 146]. Onnako, 1o HaHHBIM
psila aBTOpOB, a Takke MH(OpMalUU, MPEACTABICHHON B MacmopTax K mpernaparam o

MeXaHU3Max JEHUCTBHSA M TOKCUYHOCTH, HOBBIE NMOKoJeHUsI POC oTanyaroTcsa MajbIM
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MIEPUOJIOM TIOJTypaciaga, UCYUCIICMbIM CyTKaMH, BEICOKOU CITEU(DHUIHOCTHIO IEHCTBHS
HAa OpPraHu3Mbl  pa3HBIX CUCTEMATHYCCKUX TPYII, KOTOpas  OMpeaeseTcs
0COOCHHOCTSIMH METa0O0IM3Ma 3TUX opranu3mMoB [22, 83].

dochopoprannveckue MEeCTULUUIbl BpeIHbl sl Ouochepbl HE TOIBKO HU3-3a
CBOETO TOKCHYECKOTO JEHCTBUSA, OHU CIOCOOHBI MPOXOIWTh HEKHUBYIO TPaHCHOPMAIHIO B
HEKUBOM M KUBOW mpupoze. Ilomasume B MpUPOIHYIO CpEeAy MECTULIMABI pa3JIaratoTcs
NoJT BIUSHUEM (PH3UKO- XMMHUYCCKUX (DAKTOPOB OKPYKAKOIIECH Cpeabl B PACTCHHSX,
OpraHu3Max >KHBOTHBIX, MUKpoopranm3max. Bo Bpems paznoxenus ®OC moryT He
TOJILKO  JICTOKCHKA(DHUIIMPOBATHCSA, TPOUCXOJUT TOTEPS TOKCHYECKHMX  CBOWCTB
UCXOJHBIM BEIIECTBOM, TaK)KE€ MOXKET IMPOMCXOAWTh TOKCHU(PUKAIMS — YBEIHUCHUC
TOKCUYHOCTH BEIIECTB, KOTOpPbIC 00pa3yroTcsi. MEXaHW3M YCHJICHUS TOKCUYHOCTH B
’KUBBIX OpPTaHU3Max ydUeHbIC TOCIIeIOBATEIIBHO JToka3anmu it MHorux ®OIT — tnodoca,
meradoca, dochamuga, meraTuoHa U T. JA. TOKCHYHOCTH BO3pPAacTaeT BO BpeMs
IpeBpalleHuss MeTaTHoHa B (DEHUTPOOKCOH, 3a cueT ymeHbiieHus JIJ[so ¢ 420 — 516
mr/kr, g0 20 mr/kr [71, 72].

B HekoTophIX cimydasx aHTHUXOJMHACTEepa3Has aktuBHOCTh DOII yBenuunBaeTcs
OUYeHb CYINECTBEHHO. Tak, I THOHOBOTO H30Mepa Mepkamntodoca, mertadoca u
trodoca, kapbodoca, ona nmoseimaercs moutu B 10 000 pa3 (maHHBIC TTOYUYCHBI €IIC B
1967-m romy) [121]. B cayudae xapOodoca, Hapsay c TnpeBpalieHueM B Ooiee
TOKCUYHBIA MaJTA0OKCOH, MPOUCXOIUT TakKe 00pa30BaHHe TOKCHYHOTO U30-MaJlaTHOHA.

Tperbe moOKONEHNUE MECTUNHUAOB — MO OOMNBIIEH YaCTH TOPMOHANBHBIE MpPEMaparhl U
CUHTETHYECKUE MUPETPOUBL. [IeCTUIMABI TPETHEro MOKOJEHUS OTIUYAOTCS TEM, YTO
007agar0T BBICOKOW HWHCEKTUIIUTHON AaKTUBHOCTHIO, MPH STOM OHU HE3HAYUTEIHHO
YCTOWYUBHI BOBHEITHEHN CpeJie, TAKKE OHU OTJIMYAIOTCS PE3KUM CHIKEHHUEM PACXOJTHBIX
HopM: oTtHeckonbkux 10 200 — 300 r/ra (B nanHoM ciyqae JI/[so = ot 40 no 2000 mr/kr)
[102]. Panee mpeamonaramu, 4to 3(pGEKTHBHBIE B CIydae HCIIOJIB30BAHUS HUZKUX
JO3CUHTETHYECKUE mupeTpouabl (310 MeHbine 10% oT ucmomb3yeMbIX 703 IPYrux
MIECTHUIIU/IOB) JIUIT MJICKOTTUTAIONINX TPAKTHYECKH HEe TOKCHYHBI, HO BPEIHBI 11 phi0. B
Pa3TUYHBIX arpOKIMMATHYECKUX 30HAX TMPOTUB SIOJOHHOW TUIOJAOKOPKH BBICOKO

3 PeKTUBHBI PEryaAaTOpPHl pa3BUTUSL U pocTa HacekoMbix Uucerap, BAI' u Jumunus,
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CII[31, 94].

HaubGonpmyo 3(QQexkTuBHOCT OHM TOKa3bIBAIOT IMociie 00paboTOK B
HaYyaJIeKaXJa0ro MHUKa JIETa HACEKOMBIX; 11€JI€CO00Pa3HOCTh UX MIPUMEHEHUS 3aKII0UACTCS
B TOM, YTO CaMKH JIOJKHBI OTKJIQIbIBaTh sIiflla Ha TIOBEPXHOCTh, KOTOpast yxe oOpaboraHa. B
[Ipra3oBbe JOMONIHUTEIBHBIA CUTHAT K MPUMEHEHUIO TOPMOHAJBHBIX MpernapaToB — 3TO
noctmwxenne COT 146°C [90].

Perynsitopel  pa3BuTHsT U pocTa SOJOHHOM TUIOIOXKOPKH JIEMOHCTPUPYIOT
KOMILUIEKCHOE BO3JEHCTBHE, OHHM CIIOCOOCTBYIOT CHHXXEHHMIO KOJIMUECTBA OCOOEi B
MOMYJIAINKM TIEJIEBBIX U COIMYTCTBYIOIIMX O00BEKTOB BpeauTeneit. Ilocime nBykpatHOit
00paboTKM mpemapaTaMud dSTON TPYINNBl BPEIOHOCHOCTH SIOJIOHHOW TIUIOA0KOPKH,
MUHHUPYIOIIUX MOJICH, JIUCTOBEPTOK, TIOJTHOCTHIO JIMKBUIUPYETCSI.

Hccnenosarenu A.I1. Cazonosa n T.I'. TTormoBa ormeuaror, utro Matu, KO Menee
s pextuBen, yem JumunuH, CII. Maruy cHmwkaer 3()(EKTHBHOCTE B YCIOBHSIX
MOBBIIIEHHOW TEeMIIepaTypbl BO3AyXa TMpH TOHIKEHHOW BJIaXHOCTU. braromaps
UCIIOJIb30BaHMIO JIUMUITMHA BPEIOHOCHOCTD TUIOAO0KOPKH OOBIYHO HE mpeBbImaer 1,4 —
1,7%. OpnHoli 00pabOTKM yKa3aHHBIMU I[IperaparaMd OOBIYHO JIOCTATOYHO, €CIIH
KOJIMYECTBO 0COOEH TUIOI0KOPKH yMepeHHoe. Eci B KBapTalie YUCIIEHHOCTD TI0I0KOPKU
BbICOKA, 00bIYHO Yepe3 10 — 12 mguel mociernepBol MPOBOJAST MOBTOPHYIO 00pabOTKY
[118]. KomuuectBo 00pabOTOK MPOTUB SIOJOHHON IUIOAOYKOPKH — OIPEACIISIOT,
OPUEHTUPYSCh Ha €€ YHUCICHHOCTh M 4uCJIO TokosieHui. B KpacHomapckom kpae Ha
y4acTKax, rie omiarmBaii oT 5 710 10 6abodek Ha 1 OByIIKY B TeueHUE Henenu (HU3Kas
YUCJIEHHOCTh BpEAUTENs), NPOTUB MEPBOTO IMOKOJEHUS OrPAHUYMBAIUCH JBYMS
onpeickuBanusiMu:  Jumwmmn, CIT (1 xr/ra) wm Wacerap, BJI' (0,6 kr/ra) B
yepenoBanuu ¢ Jlypcbanom, KD (2 n/ra) mpuMeHSIOTCS MOOTPOXICHUS ryceHun. Ha
ydacTkax, rjae omiaBimuBanu 15 — 18 Gabouek Ha 1 JOBymIKy 3a Hemento (CpemHsis
YUCIIEHHOCTh IUI0/I05KOPKH ), TPOBOJIMIN IPOTUB MEPBOTO MOKOJIEHUS TPU ONMPHICKMBAHUS, HA
y4acTKax ¢ BHICOKOW UMCIEHHOCTh BpeauTens (o1 18 no 20 6abouekna 1 1OBYIIKY 32 HENEIIO)
COKpaIllaeTcs BpeMsl MEK1y MepBbIMU ABYMs 00pabOTKaMM, ITOMIOMOTAeT OXBATUTh OOJBIIYIO
yacTh rycenui [117].

B.1. Jlomwxenko [49] oTmewaer, yTo, Ha tore Poccuu, MOCKOIBKY IUIOI0KOpPKa
pa3BUBAETCS B HECKOJBKMX IIOKOJEHUSIX, MOXHO HaOII0JaTh PE3UCTEHTHOCTh K

nupeTpouiHbiM, (GochopopraHUuecKUM IMpenaparaM, a TakKe peryisropaM pocTa.
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Ot BCIICCTBA H3MCHAIOT 3allpOrpaMMHPOBAHHLIC IIPOLECCHI pPa3BUTHUA YCPEC3

HapylleHUe TOPMOHAJIBLHOIO OajlaHca, HE OKa3bIBAIOT MPU ATOM IUTOTOKCUYECKOTO
neiictBusi. ['mbenb HACEKOMBIX MPOUCXOAUT B pe3yJbTaTe HapYIICHUS Pa3BUTHUS
opraHoBMexnay cobOoil. FEimie oaHON BaXHOW OCOOEHHOCTBIO SIBISIETCS TO, 4YTO
PEryIsATOPhl Pa3BUTHS U POCTa HACEKOMBIX JNEUCTBYIOT Ha Takue (PYHKIUH U CHUCTEMBI
HACEKOMBIX, KOTOPhIE OTCYTCTBYIOT Y TEIUIOKPOBHBIX KUBOTHBIX (JIMHBKA, MeTamopdo3a u
Juariaysa), OHU MOTYT PETyJIUPOBAThCA Yy MO3BOHOYHBIX APYTMMH TUMAMU TOPMOHOB.
[Toutn Bce cCOoeAMHEHMSI ATOrO psAna, KPOME TOTO, COJAEP’KAT IMOBBIIICHHBI YpPOBEHb
CENEeKTUBHOCTH [21]. MexaHu3M JIEUCTBUS PETYISTOPOB Pa3BUTHS U POCTA HACEKOMBIX,
NPUMEHSIIONIUXCS KaK CPEJICTBA 3alUThl OT YJIEHUCTOHOTHX, MOAPA3JACIACTCS Ha TPHU
OCHOBHBIE TPYIITIBI: aHAJIOTH IOBEHUJILHBIX TOPMOHOB (FOBEHOM/IbI), MTHTUOUTOPHI CHHTE3
xutrHa (MCX) 11 aroHUCThI TUHOYHBIX TOPMOHOB HACEKOMBIX.

K rpynne MCX oTHOCATCS coeTMHEHUsI, HApYIIAIOIIUE MPOIEeCChl MeTaMOp(hO3bl,
XUTUHOOOpPA30BaHUs B TMEPUOJ MpEeAUMMAarvHaJbHOM JKU3HU U  PENpOJyKTUBHOIO
pa3BUTH. OTO CHUHTETHYECKHME WIM TPUPOJIHBIE COEIUHEHHUS, CIOCOOHBIE MpU
NonaJaHud B OPraHW3M UICHHCTOHOTOIO BbI3bIBATh HAPYLIEHHUS HOPMAalbHBIX
MEXaHU3MOB XUTHHOOOPa30BaHUSI.

NCX He oOKa3pIBalOT BJIMAHHSA HAa B3POCIBIX OCO0CH, MOCKOJBKY MPOIECCHI
XUTUHOOOPA30BaHMS y HHUX TIOYTH 3aBEPIICHBI, OJHAKO JaHHBIC BEIIECTBA OKAa3bIBAIOT
OBHIIMIHOE JIEHCTBHUE, TaK KaK Han0oJee 4eTKO ATO JAEHCTBHE MOXKHO OMPEAEIUTh TOJIHKO B
nepuoj otknagku sui. MCX obnagaror s3hpexkTom crepunmsannu, Tak KaK JeHCTBYIOIEe
BEII[ECTBO, COMPUKOCHYBIITUCH C CAMKOW, MPOHUKAET B YK€ (OpMHUPYIOIIEeCs SUI0. ITO
S0 B TIPOLIECCE Pa3BUTHUS JIOJDKHO MOTHOHYTh. Ecnmu 0oO0pabaThiBaTh TOJIBKO CaMIIOB,
MEepelaIUX B IIEPUOJ CIIAPUBAHUS CAMKE JCHUCTBYIOLIEE BEUIECTBO, HAPYLICHUS
pa3BUTHS SMOPHOHOB Takke OyneT HaOmomaThcs. CTepunusyromee W OBUIIUIHOE
nevicteue UCX mposiBrsieTcs n30MpaTeabHo.

Joctouncrea MCX, kpoMe TOro, — HCKJIIOUUTEILHO HHM3Kas TOKCHUYHOCTH B
OTHOILIICGHUHM TO3BOHOYHBIX JKMBOTHBIX, YTO, CKOpEE BCEro, CBSI3aHO C OCOOBIM
MEXaHU3MOM JICHCTBUSI, KOTOPOE HANpaBJICHO B OCHOBHOM Ha crHeuuduyeckue
CBOMCTBa, XapaKTEPHbIC TOJbKO I WieHHuCTOHOruX. [lomMmumo storo, nudiayO6eH3ypoH
MPAaKTUYECKW HEMOJBI)KEH U OBICTPO pasjiaraercsi B T1O4YBE, a TakkKe CHIBHO

ancopOupyercs TOYBEHHBIM KOMIUIEKCOM TyMHHOBBIX Kuciotr [49]. B Poccum wu3
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I/IHFI/I6I/ITOpOB CHHTC3a XHUTHHA IIPUMCHAIOT cJIcayromue IMPON3BOAHLIC

oenzommoueBuHbL: Tudayoen3ypor — JJumunun, BAT (800 r/kr), Jumunun, CIT (250 r/kr) u
I'eponba, BCK (240 r/n); denokcukap0 — Mucerap B/IT'; modenypon — Matu, KO (50 1/n),
JTrodoxe, K3 (30 r/n mrodenypona (MCX) u 75 r/n penokcukapba (roBenoun) [50].

Enie ogHMM TperMyIIECTBOM TIPENapaToB ITOW TPYHIIBI SBISICTCS TO, YTO OHHM
XOpOIIO U OBICTPO pasjiararoTcsi B OKpykawomied cpeae. Hamuume denokcukapba B
Io1ax He oOHapykuBaeTcs crmycTs 20 CyTOK, Takke He TPOMCXOIUT €0 HAKOTJICHHUS BIIOYBE
[90]. B CIIIA s16510HM ¥ TpyIIM ONBUISUIM KAOJMHOBOM MBUIbIO, YTOOBI 3alIUTUTh UX OT
ocobeit mnogoxopku. KoanuH co3laer TOHKYIO IJICHKY, 3aTPyIHSIONIYI0 OTKIQAKY SHIL
U TIOCTIEAYIOIIee BHEIpeHUE rycenuil [ 145].

[IpumeHeHre TreHeTHYecKoroMeToa OOpbObl C  IMIIOJOXKOPKOW  HMCCIIEN0BATIOCh
HeoqHOKpaTHO. OH OCHOBaH Ha TOM, 4YTO CAMI[OB HACEKOMBIX CTEPHIIM3YIOT Tamma-
U3JyYCHUEM, W TIOCJIE 3TOTO 3alyCKalT WX B MOMyJsIuio0. B ApMeHHHM 3HAaYMMBbIC
pE3yNbTaThl MOKHO OBUIO JIOCTHYb IPH COOTHOILIEHWH CTEPUIIM30BAHHBIX OCOOe
camioB 18:1 (BTOpoil mokazareyib — YUCIEHHOCTh CAMIIOB B MPUPOIHOMN MOMYJISALINM).
OnHOPa30BbIi BBHITYCK CTEPUIN30BAHHBIX CAMIIOB IJIOJI0KOPKH B TOPHOI 30HE ApMEHUU
moMoraj o0ecreunThyMeHbIIEHHE MOBpeKAeH i 10108 Ha 93,8%([20].

@®epoMOHBI OYEHb YacTO HKCHOJB3YIOT B 3alllUT€ PACTCHUN, OHMU MPHU3BAHBI
CHW)XAaTh YUCICHHOCTh BPEIUTENEH, 3TO JOCTUTAETCS MOCPEICTBOM HAPYIICHUS CBS3U
MEXTy TOJaMU HJIM MacCOBBIM OTJIOBOM caMIlOB. braromapsi npumeHeHnio (hepoMOHHBIX
MpernapaToB OTKPHIBAIOTCS BO3MOXHOCTH JUIsl OCCHECTHIIMIHOW 3allUThl CaJoB OT
Bpeautencii [100, 122]. Oqnako qaHHBIC CIIOCOOBI BO3ACHCTBHS JOCTATOYHO () (PEKTUBHBI,
BOCHOBHOM TPH YCJIOBHH HU3KOW YHCIEHHOCTH BPEAUTEINEH.

Ha napymenun cBA3u MEXAy TOJaMHU OCHOBAaH METOJNl JE30PHEHTAIMH, Kak
CaMOCTOSITETTBHBIN 3JIEMEHT 3aIuThl pacTeHrnid. COBEPIIEHHO OYEBHIHO B HACTOSIIECEBPEMS
WCIIOJIb30BAaHUE OATOTO METOoJa IO TMPEAOTBPANICHUIO peaTu3alii  CaMKaMu
PENPOAYKTUBHOTO TOTeHIManma. Bo Bpems pa3paboTKM MeToma J1e30pUEHTAIlUN
pEIIaroTCs HeCKOJIBKO 3a7ad, Haubojee BaKHBIE U3 HUX — MOWCK BBICOKOATTPAKTHUBHBIX
COEIMHEHUM, CO3/IaHke ONTHUMAalIbHBIX TUCIEHCEPOB, pacdyeT HamOoisiee >PHEKTUBHBIX
JI03UPOBOK, pa3paboTKa TEXHOJIOTHH MPUMEHEeHHs aucrieHcepoB. OcHOBHOU (akTop,
BIUSIOMUNA Ha 3(P(EKTUBHOCTh METOJa JAC30PUCHTAllUM, — HadajbHas IJIOTHOCTh

nonyisuuu Bpeaurend [ 133]. Kak qucnencepsl 4acTo UCHIONIB3YIOT PE3UHOBBIE KOJbIIA,
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[127]. P.M. 3onorapr u A.W. beixoBen B cBoeil padore [25] MCIOIB30BaIU (EPOMOHBI IS
IE€30pPUEHTALMN CAMIIOB ILIONOKOPKU M3 pacueta 30 — 45 r nedcTBYOLIET0 BemecTBaHa | ra, B
TEUYEeHHE BCEro ce3oHa. [1oBpexIeHHOCTh TUIOAOB CHWKAJach MPUUCTIONB30BaHUU yke 30 T
neiicTByromero Bemectsa Ha 1 ra. [Ipu 3ToM He Obl1a 0OHapy’KeHa CBA3b MEXKAY KOJIUYECTBOM
VIICAIIUX B JaWaray3y TYCEHUIl W WX JE30PHCHTAIMCH, TaKk Kak OOpaOOTaHHBINH yYacTOK
MOCeIaid  OTUTOAOTBOPEHHBIE CAMKH CTOPOHHHX YYacTKOB. Pa3memieHue mMoJI0OBOTO
CHUHTETHYECKOro (epoMOHa B cady, Ha IUIOMAAW | Ta, €CliM COXpaHeHa HOpMa pacxoja
NeMCTBYIOLIETO BELIECTBA, HE OKA3bIBAETCYLIECTBEHHOTO BIMSHUS HA TO, HACKOJIBKO 3(P(EeKTUBEH
METO]] Ie30pUEHTAIIHH.

U. Neumann et al. [133] roBopAT O TOM, YTO CHHTETHYECKHE (EPOMOHBI MOMKHO
3p(PEKTUBHO UCIOJB30BaTh IS JIC30pPUCHTAIlMK caMiioB. Hopma BHeceHHs (epOMOHOB
coctayseT ot 30 mo 50 r JIB Ha 1 ra B mecsan (500 mucneHcepoB Ha 1 ra) U OYeHb CHIBHO
3aBUCUT OT TIOTOJHBIX YyciOBHHA. [Ipu 53TOM B HACKICHUAX IUIOJOBBIX JICPEBHEB,
MOJIBEpraeMbIX 00pabOTKe, BCE JAEPeBbs MODKHBI OBITh OJMHAKOBOH BBICOTBHI, YYacTOK C
3alUIaeMBbIMU JIEPEBBSIMU JIOJKEH OBITh HE MeHbIe, yeM 50 Ha 50 M.

Ecmu BbICOTA AepeBbeB MpeBHIIAET 3,5 M, KOJMYECTBO IUCIICHCEPOB MOXKET OBITh
Oombliie, CIeayeT YYUTHIBaTh, YTO AUCIEHCEp NCUCTBYeT B paauyce oT 2,5 mo 4,5 merpos. T.J.
Weissling, A.L. Knight [131] yTBepskmaioT, 4To, eciii pa3MECTUTh AUCIICHCEPHI Ha BBICOTY 4 M,
3TOMOXET ObITh Oostee A((HEKTUBHO, YEM UX pa3MellleHHe Ha pacCTOsHUM 2 M OT 3emi. [lo
pesynbTatam uccnenoBanuii A.Il. CaszonoBa u ap. [100], ecnu MIOTHOCTH MOMYJISIUH
BpeauTens obecreunBaeT OTIOB A0 8 0aboueKk Ha JIOBYIIKY 3a HENE0, a KOJJIEMOH
ucrapsieTcsl U3 MpernapaTuBHBIX POpM U3 pacyeTa 35 Mr/ra B CYTKH, BEIIECTBO CIIOCOOHO
00eCTIeYnTh HApPYIICHHUE CBSI3EH MEX Ty MOJIaMHU, KOTOPOE OyJeT TOBOJIBHO yCTOHYMBBIM. Eciin OTIIOB
coctaBisier 15 ocoGeli Ha JIOBYIIKY B HENEN0, a ucnapeHue kojiemoHa — 20 Mr/ra B CyTKH,
ne3opueHTanus cHkaercs 10 86%. Ecnu oT10B cocTaBiser 7 0cOOSUTIIION0KOPKHU B JIOBYIIIKE B
HEJIeNI0, UCIApeHusl KOoIJIeMOHa B CyTKM — 15 mr/ra, 3¢¢eKTUBHOCTD AE30pUEHTAIIMN — Ha
MakcuMaibHOM ypoBHe. [lo mamHbiM W.C. ArackeBoit [1], wucmonb3oBanme 250/1 ra
JIUCTIEHCEPOB  CCHHTETHUYECKUM (DEPOMOHOM TJIOJ0XKOPKM TOYTH B 3 pa3a yMEHbIIAeT
MOBPEXICHHOCTHIUIONOB TI0 CPaBHEHHIO C KOHTpOJEM, B TO BpeMsi Kak npu Hopme 500
nucrieHcepoB Ha 1 ra — B 4 pa3a Gonbiie (B KOHTPOJIE MOBPEXKACHHOCTH TI00B cocTaBmia 11,2%, B
Bapuantax — 4,3 u 2,8% cooTBercTBeHHO). JlaHHBII METOJ NPUBOAUT U K HAPYILICHUIO
KOMMYHMKAIMHU TI0JI0B, U K YBEJIMUYEHUIO YKCiIa CTEpUIbHBIX Aull Ha 15-20%, kpomeToro, — K

CHMKCHHUIO 4YHMCJIa OTJIOXKCHHBIX SAMI[ Ha 50%, a TaKXKC YBCIMYHUBACT NPOJAOJIKUTCIBHOCTH
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[1, 25, 26, 116, 138]. T.A. benoycosa [12] B cBoeilt paboTe mpuMeHsijia METOJ IC30pUECHTAINN B
0opbOe ¢ s0oHHOM TUIONOXKOpKOWM Ha TepputopunKpacHogapckoro kpas. CHHTETHYECKUH
(dbepoMoH BHOCWICS B 103¢ 2,5 1 12,51/ra, Bpe3ynbTare MOBPEKACHHOCTh TIOJOB YMEHBIANACHh HA
59 u 84,6%, no cpaBHeHHUIO ¢ KOHTposieM. D(H(HEeKTUBHOCTH METOAA JIE30PUEHTALINN CHIKAETCS
B pe3ysbTare 3aj€Ta OIUIOJOTBOPEHHBIX CaMOK ¢ HeoOpaboTaHHBIX ydacTkoB [133]. Meroa
JC30PHEHTAIMN  TAaKKe MOXET TPHUMEHATHCI C HCIOJIb30BaHWEM Ooyiee  ACMIEBOTO
TEXHUYECKOTo TMpoayKTa JacrepoHa B jgo3e 30-60 r/ra. Mcmomp3oBaHue 3TOro mpemnapara
oOecreunBago yMEHbIIIEHHE TOBPEXIeHHOCTH MiogoB Ha 80-90% 1o cpaBHEHHIO C
koHTposiem. P. van Deventer et al. [127] mist 60pbOBbI ¢ I07I0HHOM TUTOI0KOPKOI B TOJITAHACKUX
camax OBUIM TPUMEHEHBI JUCIICHCEPhI, KOTOPbIE TPEACTABIsUIA COOOH JIByXKaMepHBIE
KOHTEHHEpBI; PU ATOM O/IHA U3 KaMep KOHTEelHepa ObLia HaroJIHeHa KOIlIeMOHOM U3 pacueta 220
-370 mr u 20% TerpagekaH-l-om ameraTa B KauecTBE pacTBOpPUTENsS, a BTOpasd
kamepananonussiace 270 — 400 wmr uuc-ll-terpanmenien-l-onm  amerarta.  J{ucmeHcepsl
pa3BelInBalIMHA JIepeBbs Ha BbICOTY 1,7 M oT 3emiu u3 pacueta 500 mt. Ha 1 ra. JlanHbiii
METOJl JE30pUEHTAIMH, C TMPUMEHEHHWEM JHUCIEHCEPOB, COCTOSALIUMX W3 JIBYX Kamep,
UCIIOJIb30BAHHBIN B cafax [oiyaHauM, TO3BOJIMI CHU3UTH MOBPEXKIECHHOCTH IUIOJOB OT
s0JIOHHOM IJI0JI0KOPKH J10

0-1,7%. A»spo3sonbHbIC YCTpoOiicTBa, pazpaboTannbie B CIIIA, paboTaroT oT 3nekTpodaTapei.
OHU BBIMYCKAIOT HEOOXOAMMOE KOJUYEeCTBO (pepomMoHa depe3 3aJaHHbIE MPOMEKYTKHU
BPEMEHH, UTO MO3BOJISIET OOPOTHCSA € TUIOA0KOPKOH METOI0M J€30pUEHTAIUH.

IUH-ETCY MJ{ CTT, O - mnapooOpasyromuii mnpoaykr B aucrencepe (178
MI/AHCTIEHCep KoaJieMoHa + 42 wMr/aucrieHcep H-TETpajelil —alerara) — OJUH U3
dbepoMoHOB-Ae30pueHTaTOpOB. BO Bcex pernoHax Poccum mnpumeneHue 5Tux (pepomMOHOB
METOJIOM JE€30pUEHTAIlMH CaMIIOB TMIO3BOJISET 3allUTUTh SIOJIOHIO OT IUIOJOXKOPKH Ha
NPOTSHKEHUU BCETO0 BETETAIIMOHHOTO TMepuoaa (HauuHas oT (a3l 000cobneHuss OYTOHOB WU
3aKkaH4MBasi yOOpKOH ypoxkas), MOBPEXKICHHOCTh IUIOJIOB ChEMHOTO ypOKas B pe3yjbTare
cawkaetcs [23, 89]. [Ipenapar umeer CTporyr Ceru@UKy: OH MpeIHa3HAYACTCS TOJIBKO JUIS
SIOJIOHHOM TUIOAO0XKOPKH, TMO3BOJSET JOOUTHCS ONTUMAJIBHOTO YIpaBieHHs (¢urodaroM, mpu
9TOM HE 3aTparuBalOTCS WHBIE OpraHu3Mbl OwuoreHo3a. JlaHHbI mnpenapar oOnanaer
HEOOJBIIOW TOKCHYHOCTBIO, OTHOCUTCS K 4-My KIJIacCy OMACHOCTH Uil TEIJIOKPOBHBIX,
OTCYTCTBYET CpOK oxkumanust [51].

[ToyyeHrne BBICOKMX YpOXKAeB C KAaYeCTBEHHBIMH W OE3JIOMACTHBIMH ILJIOJIAMU Ha
CETOMHSIIIHANA BO3MOXXHO TOJBKO TPHUMEHSST COBPEMEHHBIC TWpermapaThl. buosormueckue

CpcacTBa 3alIUTHI HC BCCr[Ja CaMOCTOATCIIBHO MOT'YT o0ecreunTh 3al0UTy IUIOHOB.
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2 YCJOBUS, OFBEKTBI, MECTO U METOJUKA ITPOBEJIEHUSI
NCCJEJOBAHUM

2.1 OcHoBHbIe 30HbI ca10BoAcTBa KpacHoxapckoro kpas,

XaPAKTEePUCTHKA KJIUMATHYECKUX YCJIOBHI

JIns ueHTpajdbHOM TMOJ30HBI MPUKYOAHCKOW 30HBI CAJIOBOJICTBA XapaKTEPHBI:
Teryiasi OCEeHb;, KOPOTKasl, BIIaKHAs BECHA; MATKas 3WMa, CPEIHssL TeMIeparypa sHBaps
koneonercss ot -1,10C mo -3,30C, mpu »TOM HacTo OBIBAIOT OTTENENN U
KpatkoBpeMeHHble (10 -360C) moHWKEeHUus Temmeparyphl Bo3ayxa. CpegHeromoBas
temreparypa — 10,60C, B mocienHue Toabl HAOJIOAACTCS TEHACHIUS TOBBIIMICHUS.
beamopoznsiii nepuox cocrasisier ot 150 1o 200 nueil. BeretaunoHHbl epuo]i paBeH
140 —180 nmmeit. Cymma atmocdepHbix ocankoB 3a rog — 600 — 1000 MM, B yeTHee
BpeMs BBINaJIaeT HaWOOJbIIEE KOJIMYECTBO OCAIKOB. AOCOIIOTHAsS MUHUMAJIbHAsS
TeMIieparypa, -360C 3adukcupoBaHa B ssHBape, MakcuMalibHasi Temmneparypa, +40 oC B
aBrycte. OCHOBHOM KJIMMaTHYECKUM (DaKkTOp, ONMpeAeISIFONINN BeTUINHY MTOA3EMHOTO U
MOBEPXHOCTHOTO CTOKOB, — OCAJIKH, KOJIMYECTBO OCAJKOB 3a T'0OJl COCTaBISECT 624 MM.
I'ox oT roga cyMMBblI OCaJIKOB MOTYT CYILIECTBEHHO OTKJIOHSATHCS OT 3HAYEHUS CPEIHUX
nokazaresnieil. CHEXXHBIN TTOKPOB SIBIISIETCS HEYCTOMYMBBIM, OBIBACT C SHBApS IO MapT,
BBICOTa €r0 IO MOCTOSIHHON peiike kosebsercs oT 3 1o 6 cM B III gexane suBaps — |
nekaae deppaid. PaauanuoHHBIA PEXUM XapaKTEPU3YeTCs MOCTYIUICHHEM O OJIbIIOTO
KOJIMYECTBA COJIHEUHOT'O TEIlIa: CyMMapHas paaualus 3a roJi coctaBisgeT npumepHo 90
— 100 kkan/cm2. [Ipomep3aHue MOYBBI 3aBUCUT HE TOJBKO OT TEMIIEPATyphl BO3IyXa, HO
U OT BBICOTHI CHEXHOTO TOKpoBa. HopmatuBHas rimyOomHa mpomep3anus — 0,8 wm.
BiaxxHOCTh BO31yXa HMMEET OTYETIMBO BBIPAXKEHHBIM TOJOBOM XOJ, CXOXHU C
M3MEHECHHEM TeMIIepaTyphl Bo3nyxa. Ha mpeacraBiaeHHON TeppuTOpHH TpeoOIagaroT
I0T0-3aMaJIHbIe BETPHI B T€UCHUE BCero roja. CpemaHsis CKOpOCTh BETpa B CEHTIOpE — OT

2,5 m/c, B Mmapte — 10 4,6 m/c [101, 52].
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OCHOBHBIMM  KJIMMATOOOpa3yromUMU  (PAaKTOpaMH  YEPHOMOPCKOM  30HBI
ABJISIIOTCS: YepHOEe MOpe — MCTOYHHUK TeIlla B XOJOJHBIA MEPHOJ| roja U BIaru — B
3aCcylUIMBBIN, U ropbl bonbimoro KaBkasza, KOTopbele HE IPOMYCKAIOT XOJIOJHBIE MAacChl €
ceBepa. PalloH oOdYeHb CIIOXKHBIH B KJIMMAaTHYECKOM OTHOILICHHH, C OOJBIIUM
YBIQKHEHHEM U TEII000eCeueHHOCThI0. Pa3HooOpasue KIMMaTHYECKUX YCIOBHI
o0ecreyeHo, MpexJe BCEro, M3MEHEHHEM BBICOTHI HaJl YPOBHEM Mopsi U penbeda
MECTHOCTU. PanuanMoHHBI pEeXUM  TEPPUTOPUU  XAPAKTEPUIYETCs  OOMIMEM
COJIHEUHOTO cBeTa. KoauM4ecTBO CyMMapHOW COJIHEUHOW panuanuu cocrtasiser 120
kkan/cm2. CpenHerojoBas TemIiiepaTypa Bosayxa cocrtaBiseT 13,50C (MmeTeocTaHIus
Tyance). CpegneMecsiuHasi TeMmIeparypa JETHUX MecsieB koaeonercs oT 19,9 no
23,70C, a 3umHux — ot 4,3 10 6,60C. AOGCONIOTHBII MaKCUMyM TeMIEPaTyphl BO3/lyXa
nocturaetr 360C, a abGconoTHbIE MUHMMYM omyckaercs no muHyc 210C. Ilepexon
CpPEIHECYTOUHBIX TEMIIEpaTyp BO3AyXa depe3 IUIoC 5 TpanycoB HaOmogaercs 10
deBpans — 5 mapra, npoxomxkaercs 295 — 330 nueit u coctaBiusger 3900 — 48000C.
Uucno nnelt ¢ temneparypoid He Huxe 1itoc 100C coctasnsget 180 — 247 gueir cymma
temrepatyp — 3200 — 43000C. IIpomonKuTenbHOCTE 6€3 MOPO3HOTO Ieprojaa paBHA
220 — 265 nueit. [Jns ypokas IUIOAOBBIX KYJIbTYpP CYIIECTBEHHYIO POJb HIPAIOT
yCIIOBUS 3UMHEro mepuoaa. KpoHbI MJI0/I0OBBIX JEPEBbEB U CIAIIME IIBETOYHBIC MOYKU
CIIOCOOHBI BBIHOCUTH MOPO3bI 10 MUHYC 25 — MuHyC 30 rpamycoB. KopHeBas cucrema
TUTOJIOBBIX KYJIBTYP MEPEHOCUT MOPO3bI B TIOUBE, /10 TITyOUHBI PACTIONOKEHUS OCHOBHOM
Macchl KOpHEH, 10 MuHyc 8 — MuHyc 12 rpanycoB. Ha naHHOW TeppuTOopUM Takue
TeMIepaTypsl He HaOmromarorcs. [Ipw paHHEM HACTYIUIGHUHM BETETAllMU III0JIOBBIX
KyJbTyp, B TEpPUOJ POCTa W Pa3BUTHUS IUIOJOBBIX TOYEK, HA JIAHHOW TEPPUTOPUU
HAOJIOTAIOTCST 3aMOPO3KH, KOTOPBIC MPUBOIAT K THOCIIN IIBETOYHBIX IMOYCK [52].

I'omoBoe kommyecTBO ocankoB coctaBimser 1219 mm (meteoctannus Tyarce).
Pacnpenenenne ocagkoB B TEUYEHHE ToOJa HEpPaBHOMEpPHO. MakCHUMyM OCaJIKOB
HaOJIOMaeTcsl B XOJIOAHYIO YacTh ToJla B BHUJE 3aTSKHBIX JOXKIEH, YTO MPHUBOJIUT K
MOBBIINICHUIO YPOBHS TPYHTOBBIX BOJA. B 3UMHUI mepwoJ OCajKd BHINATAIOT B BUJIC
CHEra WU JOXKJIs. YCTOWUYMBBIA CHEXHBII MOKPOB OTCYTCTBYeT. CHEr B OOJIBIIMHCTBE

CIIy4aeB BbINAJIa€T MOKPBIA M JIOKUTCS Ha JIEPEBbsl KPYNMHBIMHU XJIOMbSIMH, 00pa3zys
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JEASHYI0 KOpKY, KOTOpas CO3/aeT Yrpo3y MEXaHMYECKOro pa3pbiBa pacTeHUH.
MuHuManbHOE KOJMYECTBO OCAJIKOB MPUXOIUTCS HA JIETHUU TMEPUOJ, B pe3yjibTaTe
4yero HabJt01aeTcsad HEJJOCTATOYHOE YBIAKHEHHE MOYBBL. DTO B 3HAYUTEIBHOU CTENEHU
onpezeNnsieT pocT MIOAOB, 3aKJIaJKy IIOAOBBIX MOYEK MOJ ypoxkail OyAyuiero roja u
YCTOMYUBOCTD JIEpeBLEB K 3uMe. B netHuii nepuoxa 10 40% rogoBbIX OCaIKOB BbIMAAAET
B BUJIC MHTCHCUBHBIX JIUBHEH. BrinaBiiye B OOJIBIIIOM KOJIUYECTBE U 32 KOPOTKUN CPOK
ocaiku He QUIBTPYIOTCSA, a CTEKAalT IO TOBEPXHOCTH CKJIOHOB, 4YTO WIrpaeT
NEPBOCTENEHHYIO POJIb B 3PO3MOHHBIX mpoleccax. HecMoTpst Ha OOJbIIYIO TOAOBYIO
CyMMY OCaJKOB, B JICTHUM TMEPUOJ HEPEIKO BO3HMUKAIOT 3aCyXd. B Temiyro mojoBUHY
roja Ha TEPPUTOPUM  pailoHa  OTMEYaeTCs  BBIMAJEHUE Trpaja, OOBIYHO

COMMPOBOKAAOIICCCA JIMBHCBBIMHU OCAAKAMH, I'PO3aMH, MHOI'Ad HMIKBAJIbHBIMH BCTpAMH

[52, 55, 56, 60].

2.2 TlouBeHHO-KJIUMATHYECKHE YCJIOBHUS MeCTa NMPOBeJeHHS] HccCieJ0BaHMIA

KiaumaTnueckne ycjoBHsi MpoBedeHUs1 McciieqoBanuil. PaGoTa BeIMONHIACH
B JIBYX KIMMaTH4YeCKuX 30Hax KpacHomapckoro kpas — TpUKyOaHCKOH 30HE
LIEHTPaJIbHOM IOJI30HE, U YEPHOMOPCKOM 30HE IEHTPAITBHOW MOA30HE.

[IpukybaHckass  30Ha  CaJOBOJICTBA  MpPEJCTaBIsAeT  COOOW  paBHUHY,
pacnosiokeHHyl0 B OacceitHe peku KyOanb. KnmmaTt nmpukyOaHCKOW 30HBI MATKHMA, C
HEpPaBHOMEPHBIM pactpeaenenueM ocanakoB, 180 — 260 MM 3a mepuona BereTamum.
CpenneronoBasi temrneparypa Bozayxa 10,4 — 10,8°C. Xapakrepu3yeTcsi CHIBHBIMH
rOJIOBBIMH KOJICOAHHMSIMH TEMIIEPaTypbl, MUHUMYM noxoaun ao - 32,5 — 37°C, a
MakcumyMm — 1o +40°C. B 30He oTMeEUarTCs 3aMOPO3KHU PA3TUYHONM MHTECHCUBHOCTH.
ITepexon Temnepatypsl Boimre +5°C Haunaaetcs 19 — 25 mapra, coime +10°C — 8 — 12
anpers [36, 93].

B 3A0 OIIX «llenTtpanbHoe» MNpeoOiafatoT CBEPXMOIIHBIE BBIIIEIOUYEHHbIE

JICTKOI'JIMHUCTBIC CJIa6OFYMYCHBIe YCPHO3CMbI, MOIIIHOCTb T'YMYCOBOI'O I'OPpHU30HTA
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cocraBisier 136 —143 cM, MIOTHOCTH CIOXEHUS TyMYCOBOI'O TOPH30HTAa IIOYBBI
coctaBisier 1,30 — 1,42 r/ky6. cMm, mopo3HocTh 44 — 54%, pH Bognoe 7,22+0,16 B
BepxHeM 0 —30 cm cioe mouskl [36, 93, 106].

[Io mpupomHpIM yCIOBHSM TpUKyOaHCKas 30Ha OJHA U3 HaumOojee
OJIaronmpusITHBIX IS TUI0JI0BOACTBa B KpacHomapckoM Kpae. 37eCh COCPEAOTOUYECHBI
ocHoBHbIE (70%) HacaxkieHus SI0JI0HU, U3 KOTOPBIX 57% MPUXOIUTCA HA UEHTPAIbHYIO
MIOJI30HY.

OTtpunatenbHbIM (aKTOPOM 30HBI SBIISIOTCS PE3KUE KOJieOaHUsI TeMIIepaTyphl B
3MMHHEC W DPAHHCBECECHHUE MECHIIbI, TMO3HUE BECEHHUE 3aMOPO3KH, HEYCTONYHMBBIN
PEXKHUM €CTECTBEHHOTO YBIIAXKHEHUS, NS(OUIIUT TTOYBCHHOW BJIATM BO BTOPOH IOJIOBUHE
nera. Ho wMsArkas 3uma W OoJbIHe 3amachl Teljia MO3BOJIAIOT BO3JCIBIBATH B
IPOMBIIIIEHHBIX MaciiTadax 0co00 IICHHBIC copTa SOJOHM TMO3JTHCOCEHHUX U 3UMHHUX
CpPOKOB co3peBaHMs. B mpukyOaHCKOW 30HE, LEHTPaTbHOW TOA30HE, Cal0BOJICTBA
Kpacnomapckoro xkpas B 2017-2019 rr. arpomMereopojioTHUYECKHE  YCIOBUS
CKJIAJBIBANIMCH cleaAyromuM obpasoMm. 3umuuii nepuon 2017 roma ObUT AOCTATOYHO
XOJIOJIHBIM, B HOUHBIE YaChl TeMIleparypa onyckaiach 0 munyc 10 — 15 °C, u B Toxe
Bpemsi cyxuM. Havasio BecHbI ObUTO TEIUIBIM, TeMiiepaTypa Ha 2 — 4°C Bblllle CpeTHUX
MHOTOJICTHUX TEMIIepaTyp, KOJUYECTBO OCAJKOB TaKXKE€ IMPEBBIMIAIO CPEIHUE
nokazatenu Oonee uyem Ha 100%. Jleto XapakTepw30BaJOCh ITOBBIIICHHBIM
TEMIIEPATYpHBIM PEKUMOM M YacThIMH WHTCHCUBHBIMU cyxoBesiMu. CpenHss
TeMIieparypa Boznyxa coctaBuia 23,7°C, uro Ha 2,8°C Bblllie HOpMBI, ocaaku — 19% ot
HOpMEI. B cepennne aBrycra 3apukcupoBaH MaKCUMyM TeMIepaTypsl Bo3ayxa — 39,1°C
(omacHoe SBIICHHE, «CUJIBHAS JKapay), TIOCIETHUN pa3 TaKue TeMIEPaTypbl OTMEYAIHNCh
B 1969-m roxy [106]. Cpennss TemmnepaTypa Bo3ayxa Obuia Ha 5,4°C BbIllle HOPMEI.
Ocenb 1 3uMa ObUTH TETUTBIMU U BIIAXKHBIMH, CPEHSIS TeMIepaTypa ObuTa BCEr/ia BBIIIIE

Hys1. HouHble MUHUMAITBHBIC TEMITEPAaTyphl HE onmycKamuch Hike 9°C (pucyHok 1).
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Pucynok 1- Ananus temnepatypsl u ocagkos 3a nepuoa 2017-2019 rr. B3A0 OIIX
«lenTpanbHoE»

B 2018-m rony 3uma — Teruias, cpeHssl TeMIeparypa BO3JyXa B sHBape Oblia
BbIlIe cpenHeil mHoronetHed Ha 0,8°C, B ¢epare — Ha 1,8°C, MHUHUMAaIbHBIC
TeMriepatrypsl He onyckanuch Hke 10°C. BecHa Obina temas, Ha 1,5 — 2,5°C Boiie
CPEIHEMHOIOJIETHEW TEeMIEpaTypbl, U CHIJIBHO JOXIJIMBAasg, KOJMYECTBO OCAJKOB B
anpene coctaBmiio 300%. K Havanmy mast ocalku NpeKpaTHUINCh U HACTYIIHMIIA XKapKasl v
3acynumiBas noroaa. Cpeansis temreparypa utoHs-utois — 23,8°C, uro 2,9°C Bbile
HOPMBI, MakcuMalibHasi aoxoauina a0 39,3°C, ocaJkoB B HIOJE BBINAJIO TOIBKO 9% oOT
HOpMBL. B aBrycre makcumanbHblE TEMIIEPATYpbl HEMHOI'O CHU3WINUCH, HO CpPEIHSs
Jiep’Kajach Ha TOM >K€ YPOBHE M BBINAIO OOJBIIOE KOJIMYECTBO OocanakoB, 340% ot
HOpMBI. Jlaiee HaCTymayl CyXOd M TEIUTBIM CEHTAOPbh, KOTOPBIM CMEHSIICS IO IJIUBBIM
OokTsI0peM. 3uma ObUTa TETUION M BIIAYKHOW, MUHMMAJIbHAS TEMIIepaTypa He OIyCKalach
Hwke 5°C Mopo3a.

2019-i1 ron ObT MeHee KOHTpacTHbIM, Mo cpaBHeHUI0 ¢ 2018-m. Cpenusas
TeMmneparypa Obuia Bblllie MHOToJIeTHUX Ha 2 —10°C, MakcumasnbHas HE Tepexoauia
ormerky B 37°C. Ilo yBIaXHEHHOCTH Takke HE OBUIO CHIIBHBIX TIEPETaioB,

MCKITFOUCHUEM SIBIISLIICS aBTYCT, KOJIMYECTBO OCaAKOB TpeBbimano 360%.
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YepHoMopcKas 30Ha OXBATbIBAET PaloOHbI, Ipuieraromue Kk Yepaomy mMopro. B
ATOW 30HE MEHbILE KOJIeOaHUsl TeMIlepaTypbl B 3UMHHE MEPUOABbl U YMEPEHHO KapKoe
neto. Cpennerogonast temneparypa — 11,1 — 12,8°C. CusibHble MOPO3bl OBIBAIOT PEKO,
MHUHUMYM noxonui no -27°C. Ilepuon ¢ temneparypoi Bbime +10°C Haumnaercs 15
anpesst. OcaKoB BBINNAJAET MAJIO, UX KOJIUYECTBO cocTaBisAeT 420 MM B roJl, 3a IEPHOL
Beretanuu — 110 mm [36].

B yepHoMOpcKOil 30HE MOYBBI — TEMHO-CEpBIE JIECHBIE, JEPHOBO-KapOOHATHBIE,
AJUTFOBHAJIbHBIE ¢ TymycoM, 147 t/ra [93].

B yepHOMOpCKOI 30HE MOTOJIHBIE YCIOBHS UMEIOT TaKylo K€ IMHAMUKY, KaK U B
npukyoanckoit (pucyHok 2). Cpeansisi Temrneparypa npeBbllliaja MHOTOJETHIO Ha 1—

4°C 3a Bech nepuo HaOI0ICHHUS.
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Pucynok 2 — Ananu3s temrepaTtypbl U ocagakoB 3a nepuoy 2017-2019 rr.

B CX AO «HoBoMmIXxaiI0BCKOE)

Becna 2017-ro roma Obuta TeTuiod M BIaXKHOW, HO B ampese Ha (oHE TOXKICH
MPOMU30IIIO PE3KOEe TMOX0JIoIaHue, ¢ mpuxogomM B HouHoe BpeMs 0°C. JleTo BbIIanoch
xKapkuM u cyxuM. OcCeHb W 3UMHUN TMepuoa ObUIM BIAXHBIMH U TEIUIBIMH,
MUHHMAJIFHBIE TEMIIEPATYPHI HE OMycKamnch Hike 3°C MOpo3a B HOYHOE BPEMSI.

Becna 2018-ro roma Obuta Terutas W BIaxHas, JieTo 3acynumBoe. OceHb U
3UMHHI TIEPUOJIBI XapaKTEPU30BAINCH BEICOKUM YBIAXXHEHUEM, HO JOCTATOYHO TETUION

norofoi. MUHMMaITbHAS TeMIepaTypa He ommyckanack Huxke 2°C Mopo3a.
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2019-ii ron okaszaincs He MOXO0XUM Ha JBa mpeasiaymux. B 2019-m rony BecHa
ObLIa NepeyBIaXKHEHHOW M JIETO HE TakuM 3acyuuiuBbiM. CpenHss Temmneparypa Obuia
BBIIIIE, YEM MpeAbIyIIne roasl, Ha 3 — 14°C.

Takum 00pa3zom, TeMIEPATYpPHBIA PEXUM B TEUEHHE BCEro Mepruoaa HaOII0AeHUS
Ha BCEX Yy4yacTKaxX NpPEBbIIAN CPEAHHE MHOIOJETHUE IOKa3aTelu, a KOJUYECTBO
0CaJIKOB B OCHOBHOM OBbLJIO MEHbBILIE HOPMbI, OCOOCHHO B JIETHUI MEPUO.

B nepuona HabGmroneHus temMmnepaTypa Bo3ayxa Beipocia Ha 2°C B 4epHOMOPCKOM
3o0H¢ U Ha 3°C B NpUKYOaHCKOH, B TEYEHHWE BCEr0 BETETAIMOHHOTO TMEPUO/IA.
MakcumalibHOE YBEIWYEHHE TeMIIepaTypbl OTMEYEHO B MEPHOJ] C ampens Mo Mai B
MPUKYOAHCKOI 30HE.

B npuxkybaHckoil 30He 3MMBI cTanu Oojee TeIIbIMH, CpPEIHECYTOUYHBIE
Temreparypbl He onyckatorcs Hiwke 0°C (pucyHok 3), mpu 3TOM HaOJIOAAETCs
YMEHBIIEHHE  KOJMYEeCTBAa  OCAJKOB, 4YTO  MPUBOJUT K  (POPMUPOBAHUIO

KOHTUHEHTAJILHOI'O KJIMMaTa u 0oJee CUJIBHOMY POCTY CPCAHUX TCMIICPATYP.
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Pucynok 3 — Cpennecyrounas temmneparypa 3umbl 2018-2019 rr.

B 3A0 OIIX «IleHnTpanbHoe»

Ha moGepexne npemmndupyromas CHoCOOHOCTh MOpPS CrIaXKUBACT PE3KUE
KoJIeOaHUsI TEMIIEPATYPHI.

B pesynbrare Mbl HaOmogaeM B NPUKYOAHCKOM 30HE pPE3KOE MOBBIINICHUE
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TEMIIEpPaTypbl B BECEHHUH MEPHOJ U 3aCYLUIMBOE, MapKOE€ JIETO, a B YEPHOMOPCKOMU
30HE IJIaBHOE MOBBIIIEHUE CPETHECYTOUHOM TEMIIEPATYPHI YK€ BECHOM.

Pe3kue koneOaHusl TeMIepaTypbl HE TOJBKO CIOCOOCTBYIOT OCHA0JIEHUIO
nepeBbeB (00IIee MOTEIUIEHHE M OciablieHHe pacTeHWil NPUBOAUT K IEpPE3UMOBKE
TpaAUIIMOHHBIX (PuTOharoB), HO M MOMOTAeT MPOHUKHOBEHHIO W aKKJIMMATHU3AIUU

HOBBIX BUJIOB BPEIUTEIIEH.

2.300beKTbl, METOAbI U METOAMKA NMPOBEJCHUS HCCJIEA0BAHUMI

OO0BeKTBI Hccaea0BaHMii. B kauecTBe 0OBEKTOB HCCIIEAOBAHHUI OBLIM B3STHI:
HacaxaeHus s01ouu copra [onnmen Jlenumec Ha moaBoe M 9 u MM 106; mouBa u
wioael; sonoHHas miomokopka (Cydia pomonella L.), xumuyeckne HHCEKTHIUIBI
dochopoprannueckoro cunresa bu-58 Hoseiit, KO (400 r/m gumeroata), perymsTop
pocta u pa3Butus Hacekombix Mucerap, BJII" (250 r/xr penokcukapba) u ap.

[MogBoit M 9 (EMIX, Ilapaguska |X) — mnHauboinee pacrnpocTpaHEHHBIN
KapJIMKOBBIM MOABON miisi s1070Hb. [lepeBnsi, mpuBuThie Ha M 9, BcTymaioT B mopy
wiofgoHomenuss Ha 3 — 4 rox. IlonBoit MMeeT BHICOKYIO CTeNeHb (U3HOJIOTHYECKON
3acyxoyctorunBoCcTU. [Togoii MM 106 nmpuHAAIEKUT K TPYIIE MOy KapIUKOBBIX U
CPEIHEPOCIIBIX MOABOEB.

HccnenoBanusi  BBITIONHEHBI TyTeM TIOCTAHOBKM TIO  CTaHIApPTHBIM U
OPUTHHAIBHBIM METOJIMKAM MEJIKO JCJITHOYHBIX, TMPOU3BOJCTBEHHBIX TOJIEBBIX H
71a00paTOPHBIX OTBITOB.

Menko AeNnsHOYHBIC TOJIEBBIE OMBITHI MO BBISBICHUIO BIMSHUS HAa Ka4eCTBO U
MUIIEBYI0 O€30MacHOCTh IJIOOB SIOJOHM TPH NPUMEHEHHH WHCEKTHIIUIOB ObLIH
npoBenensl B iepuoa 2017 — 2019-x rr. B 3A0 OIIX «llenrpansHoe» Ha copte [onaen
Jemumec, 2009-ro roga mocagku, cxema mocaaku — 4x1,2 M, mogsoit M 9 m MM 106,
MOBTOPHOCTh 4-X KpaTHasi, B OJHOW TOBTOpPHOCTH 4 jaepeBa, B OJHOM BapuaHte 16
JIEPEBHEB, TUIOMIAJIb OJHOTO BapuaHTa 76,8 M2.

[Tpon3BOACTBEHHBIC MOJIEBBIC OMBITHI MO U3YYEHUIO BIHMSHUS HA MPOTYKTUBHOCTD
M KauecTBO IUIOJIOB SI0JIOHM, HA OCHOBE YCOBEPIIICHCTBOBAHUS OHOJIOTH3WPOBAHHOM
CUCTEMBI 3amuThl, npoBoawanck B 2017 — 2019 rr. 8 3AO «Jlopuc», r. Kpacuonap (3

ra, cxema nocagku 5x2 M) u CX AO «Hosomuxaiinosckoe» TyarncuHckoro paiiona (4
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ra, cxema mnocagku 4x2 M). buonormyeckuii MeTOJ OCHOBAaH Ha OJHOKPATHOM

npumenennn depomona [lun-Ercy® MJ[ CTT, I — neneBoit OpOayKT, COACPKUT
2,2 104 E, E-8,10-monekaguen-l-oma, 1,2 10-4 1-nomexkanona u 2,76 10-5 1-
TeTpajJieKaHoja Kr/aucneHncep. JlucneHcepsl pa3BelivBaid B Havaje LBETCHUs S0J0HU
Ha BBICOTY 2/3 nepeBa OT MOBEPXHOCTH 3€MJIU, C CEBEPHON CTOPOHBI B CEPEANHE KPOHBI
u3 pacuera 500 nucnencepos/ra wmnum 1 gucnencep/20 M2, A ycUJIEHUS TPaHMIL
KBApTaJOB IO TNEPUMETPY JOMOJHUTENbHO J00aBmsuim 5%  JUCHEHCEpOB.
NutencuBHOCTh NéTa 0aboueKk BpeauTess HAa KOHTPOJIBHBIX W OMBITHBIX Yy4acTKax
OTCIIKUBAJIN HA YCUJICHHBIN ()epOMOH, CIIeUaIbHO pa3paOOTaHHBIN /1711 MOHUTOPUHTA
¢utodara B canax ¢ npumeHenuem llun-Ercy M/J] CTT.

VY4yer ypoxkalHOCTH M KanuOpOBKa IUIOAOB MPOBOAMIACH BECOBBIM METOJIOM B
(dazy cbEMHOI 3peNoCTH IJIO0B MyTEM B3BEIIMBAHUS TUIOJOB C KaXXIAOTO0 MOJEIHHOTO
nepesa: ¢ 4-X CTOpoH cBeTa oToupanuck 1o 50 mnogaoB — Bcero 200 670K ¢ AepeBa, 1Mo
obmenpunsaTeiM MeTonukaM u ['OCT 34314-2017 «S161m0ku cBexue, peaauzyeMble B
po3Hu4HON Topromie» [43]. Texuuueckue ycnoBua. CTaHIapT paclpoCTpaHseTCs Ha
610k momoJiorndeckux coproB Buma Malus domestica Borkh., peamusyembie B
PO3HUYHON TOPrOBOM CETH B CBEXKEM BHJIE.

VYpoxkallHOCTh pacCUMTHIBAIACh B TOHHAX HA FE€KTap, pa3Mep IJI0/I0B ONPEAEsiIn
10 HaKOOJIBIIEMY TIOTIEPEYHOMY JHAMETPY, Maccy — IyTeM B3BemuBaHus [73].

JlnmHy mpupocTa W IUIOMIaAb JIUCTOBOM MOBEPXHOCTH OIPEACNSIA BO BTOPOU
MOJIOBMHE BETETAIlUU 10 OKOHYAHHUIO POCTA TTOOETOB (B KOHIIE UIOJI — Havalle aBrycTa),
IIyTEM NPSAMOIr0 U3MEPEHMS NOOErOB C KaXKJ0r0 MOJIEIBHOTIO JIEPEBA.

[Inomanb TUCTOBOI MOBEPXHOCTU PACCUMTHIBATIACH C UCIOJIB30BAaHUEM MaJETOK
no meronuke IloramoBa B.A., 1972-ii r. [81]. Merox ocHOBaH Ha OMNpeACIICHUS
IJIOIIA/IM JIUCTHEB, BKJIIOYAET HCIOJIB30BAaHUE MAJETOK U M3MEPUTEIBHBIX YCTPOWCTB,
OTJINYAETCSI TEM, YTO MAJETKU BBIMIOJHEHBI B BUJI€ MTPO3PAYHbIX MIACTUH U3 OPICTEKIIA,
MapKUPOBAHHBIX JUHUAMU-NPOPE3SIMUA 4YE€pe3 OJIMH CAHTUMETp, AJsl (POpMHUpOBaHUS
BUJIUMBIX PABHOOEIPEHHBIX Tpaneuuil eMHON BBICOTHI MOJ MJIACTUHOW Ha JIUCTE, MPH
ATOM IUIOLIAJb JIUCTA OMPECTSIOT B CM2 KaK CyMMY U3MEPEHHBIX KYPBUMETPOM JIJIUH
CpPEIHUX JIMHUUI Tpaneui.

MaccoBble KOHLEHTpAllMK aCKOPOWHOBOM, XJIOPOT€HOBOW U KO(PEHWHOW KHUCIIOT

onpenensyiu no «MeToauke OmpeaeneHrusT MacCOBOM KOHIEHTpalMd acKOpPOMHOBOM,
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XJIOPOT€HOBOM M KOPEHHON KUCIOT», C MPUMEHEHUEM KaMWJUISIPHOTO 3JeKTpodopesa.

Junana3oH usMepsaeMbix KoHIeHTpauuid — oT 1 go 100 mr/kr. Jlomyckaercst pazbaBieHue
npo0 IUCTUIUTMPOBAHHOM BOJOW NPH MPEBBIILICHUH BEPHEN IPaHMIIBI 1UANAa30HA, HO HE
6onee yem B 100 pa3. MeTo 0OCHOBaH Ha MOJIYYEHUH 3IEKTPOPOPErpaMMBbl C TOMOIIBIO
NPSIMOTO JIETCKTHUPOBAHUS TIOTJIOMIAIOIIMX KOMIIOHEHTOB MpoObI [58].

«MeTonuka OMNpeneNeHus] MacCOBOWM KOHIIGHTpAlldd BUHHOM, sI0JOYHOM,
SAHTAPHOW, JIMMOHHOW KHCJOT» TOMOIJa YCTAaHOBUTh MAacCOBbIE KOHLEHTpaUUU
BBIILICTIEPEYUCIICHHBIX ~ KHUCJIOT C NPUMEHEHHUEM KamWUIIPHOTO 3JeKTpodopesa.
Junana3zoH usmepsieMbix KoHIeHTpauuii — ot 1 1o 50 mr/kr. [Jomyckanock pa3baBieHue
npo0 AUCTWIIMPOBAHHOW BOJOM, HO He Oosee yem B 50 pa3. Meroa ocHOBaH Ha
NOJIYyYeHUH  DJIEKTpodoperpaMMbl €  TMOMOIIBIO  HEMPSIMOTO  JI€TEKTHUPOBAHUS
HOTJIOMIAOIINX KOMIIOHEHTOB MPoObI [57].

MoHuTOpUHT 3P PEKTUBHOCTH NECTUIIUIOB OCYIIECTBIISIA B COOTBETCTBUU C

«MeTonnueckuMu pPEKOMEHAAIUSIMU o dbuTOCAaHUTAPHOMY "
TOKCHUKOJIOTUYECKOMY MOHUTOPUHTaM IUIOJOBBIX MOPOJ U SITOJTHUKOBY,

«MeTonnuecKUMHA  yKa3aHUSIMM 10  PETUCTPAlMOHHBIM  HMCIBITAaHUSAM
WHCEKTUIMJOB, AaKApUIIMIOB, MOJUIIOCKOUUMIOB M POJEHTULHUAOB B  CEIBCKOM
xo3siicTBe» [74].

XapaKkTepUCTHKA HCNOJIb3yeMbIX IIPenapaTos.

XapakTepuCTHUKa HWCHBITAHHBIX B JUCCEPTAIMOHHON paboTe XUMHYECKUX
WHCEKTUIIMJIOB TIPE/ICTaBICHA B TabmIuIe 2.

ATtabpon, KC (Xmopduyazypon 107 r/m) u Jumunun, CII (Judaydbersypon 800r/kr) —
JaHHBIE WHTHOWTOPHI CUHTE3a XHTHHA OJOKHPYIOT OOpa3oBaHHME XHTHHA, O00JaJaroT
OBULIMJHBIM JeHCTBUEM. boilee cuibHOE AEHUCTBUE NIpenapar OKa3blBAET HA JIMYHMHOK
0osiee paHHUX BO3PACTHBIX CTaJAMH, HEXENU Ha JMYMHOK CTapIIUX Bo3pacToB. [Ipu 3Tom
npemnapat He 3QGeKTUBEH I B3pOCIBIX 0CO0€i, He OKa3bIBa€T Ha HUX BIUsAHUSA. [laHHBIE

mpenapathbl 00J1a1a0T CIEU(PUIHBIM XapaKTePOM JICHCTBHS.



Tabnuiia 2 — XapakTepuCTHKa U3y4aeMbIX HUHCEKTUIUIOB

Kaacce
1K OMMaCHOCTH
OJIK i[ st Cpok
. B O KHTAHUSA
H“c;KT““ He"::B?:Tlgze Kunace coequnennii Mzézl::;r nouBe BOAE qe.m;:aeka ;I;}/llii (KpaTHOCTD
8 B A mr/kr | BOAOEMOB 00paboToK)
Mmr/a myeJ1
Ara UHTUOUTOP
T";«I:’OH’ Xiopdiayasypos Benzamup CHHTE3a 0,3 0,01 3/2 7000 7(2)
XUTHHA
UHTUOUTOP
ZII/II\gFIIHH, JTudmy6en3ypon BeH3aMuIBI cHHTE3a 0,2 0,01 3/2 4640 7(3)
XUTHUHA
HHTUOUTOP
JIrodoxkc, Jrodenypon u benzamuipl u CHUHTE3a
- - 3/2 - 45(3)
K5 denokcukapo KapOamaThbI XUTHHA U
IOBEHOM T
ng:;[rlflp’ deHoKCHKAPO xapbaMarsl IOBEHOM ] 0,003 0,25 3/3. 10000 40(3)
KO%aéCH’ XJI0paHTPAHUIHAIIPOIT lpotine Heiipo 0,2 0,2 3/3
BEIlleCcTBa TOKCHH
BU-58 tbocdopoprannyeckue Heiino
Hosgrit, KD Jlumeroat COEIMHEHUS P 0,1 0,003 3/1 135 40(2)

TOKCHUH
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NHrubutopsl CMHTE3a XUTHHA OTHOCAT K IMpernapaTaM H30MpaTeIbHOTO THIIA,
WX TOKCHYHOCTh OYCHb HE3HAUWTEIbHA, IO OWOJOTHYECKON aKTUBHOCTH OHU
3HAYUTEIBHO OTJIIMYHBI OT TPAJAMIIMOHHBIX WHCEKTHIHUAO0B. ATabpoH, KC — HOpMma
pacxona 0,75 5/ra, KpaTHOCTh 00PabOTOK — 2, CPOK OXKHMAAHUS — 7 aHEH. JluMumuH,
BJI' — Hopma pacxona 1,0 xr/ra, kpaTHOCTh 00paboOTOK — 2, cpok oxkumanus — 50
JTHEH.

HNucerap, BAI' (¢penokcukapd 250 r/kr) — Omokarop mnepexoja W3 OJHOU
CTaJIMM B JPYTYyI0, HapyllaeT NpPeBpaIllCHUE IMOABMKHBIX (OPM B HEMOIBHIKHBIC.
[Ipemapatsl Ha OcHOBe ()EHOKCHKApOa HAPYHIAIOT CIENU(PUICCKAE TPOIECChl JTHMHBKU
y TYCEHHI], KpPOME TOr0o, MEIIAIOT MPOXOKJCHUIO CJICAYIONIUX TPOIECCOB:
nmpeBpalieHue B KyKOJIOK M 06abouek. Yke yepe3 10-16 nmHeit ryceHunbl THOHYT.
O6paboTku (GeHOKCUKApOOM CIOCOOCTBYIOT TOMY, YTO Y 3HAYUTEJILHOW YACTH KYKOJIOK
HOSIBJISIIOTCSL YPOJCTBA, MOXKET OBITh, UTO HE BCSI MOBEPXHOCTH XUTH3MpoBaHa. Hopma
pacxoma — 0,6 xr/ra, pacxom paboueit xuakoctd — 600-1200 n/ra, KpaTHOCTH
00paboTok — 3, cpok oxunanus — 30 gHEN.

JIrodoke, K9 (sodenypon 30 r/a, peHokcukapd 75 r/m) BkiIrodaeT B ceOs
WHTHOUTOP CUHTE3a XWUTWHA U [OBeHOWA. llpu mpuMeHeHuHm 3TOro mpernaparta He
HACTYMAaeT HEMEJUICHHAas] THOelb BpEAUTENs, MPOIECChl MeTaMOp(O3bl WU
sMOpHOreHe3a OJOKUPYIOTCS YaCTHYHO WIIM TIOJHOCTHIO, HAPYIIAETCS HOPMATbHOE
PENPOAYKTUBHOE  Pa3BHTHE, KOTOPOE CIOCOOHO TPUBOAUTH K  CHIDKCHHIO
IUIOJJOBUTOCTH WM JaXe CTEepWIbHOCTU. [IpemapaT oOKa3bIBaeT CBOE JIETABLHOE
JIEHCTBUE TOJIBKO 4Yepe3 HECKOIbKO (a3 wmiu, MOXKET ObITh, Jaxe B CIEAyIOMICH
reHepanuu. OMHAM W3 BOXKHEUIINX MPEUMYIIESCTB MHTHOWTOPOB CHHTE3a XUTHHA

ABJIIAICTCA TO, 4YTO BBICOKAsA OnoJiorMYecKasi aKTHBHOCTH COYETAeTCS C MaJloi
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TOKCUYHOCTHIO M OOJNBIION H30UPATEIbHOCTHIO JACHUCTBHUS (IJI1 TMO3BOHOYHBIX).

Hopwma pacxona — 1,2 n/ra, kpaTHOCTb 00pabOTOK — 3, CPOK OKHAAHUS — 45 THEH.

bu-58 Hoswiii, KJ (400 r/m paummeroara) 1O XUMHYECKOMY COCTaBY
WHCEKTUIIUJT BXOAUT B Trpynmny G(ochopopraHMuecKkux COETUHEHUM, HMEIOIINX
LIAPOKUM CIIEKTp nAeucTBUsA. [Io ypOBHIO TOKCMYHOCTHM €ro OTHOCIAT K TPEThEU
rpynme. [lomagass B opraHu3M HACEKOMBIX, WHCEKTHUIUJ OJOKUPYeT (HEepMEHTHI,
OTBEYAIOIIME 3a TMepeadyy HEPBHBIX HMMITYJIbCOB, CMEPTh HACTYIMAeT OT Mapajuuya.
[ToMuMO cHCTEMHOTO JEUCTBHUA, Mpernapar MPOHUKAET 4Yepe3 TIMOKPOBBI Telia
HACEKOMBIX W OKa3bIBaeT KOHTakTHOe BiusiHue. Hopma pacxoma — 1,5-1,9 n/ra,
KpPaTHOCTh 00pabOTOK — 2, CpoK oxkuaanus — 401HeH.

JAT (muxuopanpeHUITPUXJIOPITAH) — HHCEKTUIUI, KOTOPBIA SIBIISIICS
IpernapaToM Hapy>KHOTO JEHCTBHUA, B CEIbCKOM XO3SHCTBE NMPUMEHSJICS, IPU HOPME
pacxona 0,3—2 5i/ra, B IeNISIX 3aIIUTHl PACTEHUN OT BPEAUTEINEH, B YACTHOCTH, ITPOTHB
KOJIOPAQJICKOTO KyKa, CapaH4Yd M PACTUTEIHHOSIHBIX Kiemieil. PekoMeHmoBaioch
nocJieIHo 00paboTKy npemaparamu rpymmbsl JJIT npekpamars 3a 20-25 quel no
yOOpKHU ypoxkKas JUIsl TOJTHOTO MCYE3HOBEHUSI XUMUKATOB U3 PACTEHUH.

I'XII' (rexkcaxyiopuMKJI0reKcaH) — npuMeHsuicss npu HopMe pacxoaa 0,18—
0,3kr/ra mms 00pabOTKH C.-X. KyJbTyp (KpOMe€ OBOIIHBIX U IUIOJOBBIX) U
JeCOHACAKIEHUH, AN OOpPHOBI ¢ OOMTAIONIMMHU B TOYBAX BPEAUTENSAMH, IE3WHCEKIUH
3epHOXPAHWIINII, TPOTPABIMBAHUS CEMSIH, 00pa0OTKH IpeBeCUHBI U T. 1. [locneanss

obpaboTka mpoBoamiIack 3a 20-25 mHeit 1o coopa ypoxas [102].
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Tabmuia 3 — Cxema omnbITa o ONPeACICHUI0 YKOHOMUYECKOM 3(P(hEeKTUBHOCTH MHCEKTUIIMIOB B MPUKYOAHCKON 30HE

canoBojacTtBa KpacHonmapckoro kpasi, 3A0 OIIX «llentpanbHoey, copt ['onaen Hemumec, 2017-2019 rr.
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Tabmuia 4 — Cxema ompITa Mo ONpeIeIEHUI0 YKOHOMUUECKON 3 (HEKTUBHOCTH MHCEKTUIUIOB B YEPHOMOPCKOM 30HE

canoBojacTtBa Kpacnogapckoro kpas, CX AO «HoBomuxainosckoe», copt ['onaen Jenumec, 2017-2019 rr.

B Bennuuna
. eMYrHA
«po30BbIi | OKOHYaHUE B mwioja POCT ¥ CO3DPEBAHME TIIONOB
®denodassl a i p A
OyTOH» LBETEHUS «TpeuKuit
«JICIIMHA»
opex»
Hata o6paboTku
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B 2017-2019 rr. B 3A0 OIIX «lleHTpambHOE» MPOBEIECH MEIKOACISIHOYHBIN
noJsieBoi onbIT Ha copte ['onaen [enumiec, conepxkaiiuii 5 BapuanToB. ['oa mocaaku —
2009-i1, cxema mocanku — 4x1,2, mongsoii M 9. OO6paOOTKM NPOBOAUIU PYUYHBIM
OeH3uHOBBIM ornpbickuBateneM S010 423. CxeMma orbiTa mpeicTaBiicHa B Ta0uIe 5.

Jlnst HaOmo/leHus 3a AMHAMHUKON J€Ta sIOJIOHHOW IJI0J0KOPKH HCHOJIb30BAIU
(GepoMOHHBIE TOBYWIKK JeTbTO00pa3HO (opmbl THHA «ATTpakoH A», HU3TOTOBIEHHBIE
U3 JAMUHUPOBAHHOTO KapTOHA, IUIOIIAAb KieeBOro Bkiaabima — 184 cM. JIoBymku ais
S0OHHOM TIUIOI0KOPKH, B COOTBETCTBMU C NPHUHATHIMH PEKOMEHIAUUSAMH, pa3Melanu
B cajJlax sS0JIOHM B Hayajle [[BETEHHUS, C IOTr0-3amaJHOi CTOPOHBI JepeBa, Ha BBHICOTE
1,7 m. JloBymiky, pa3MelleHHbIE Ha yYacTKax, IPOCMaTpPUBAJIUCh pa3 B HEIEINIO,
JUCIIEHCEPBl 3aMEHSAIU Tepel JIETOM KaxXIoro IokKoJieHus ¢urtodara, KieeBble
BKJIQ/IBIIIN — IO MEpe 3alojHEHUs] 6abouKkaMHy, KaK IPaBUJIO, pa3 B HEAEIIO, B IEPUO
MaccOBOT0 JIETa — 2 pa3a B HEJEIIO.

MeTteoposioruueckue mapaMeTpbl Opaiu ¢ caiita https://rp5.ru. [101]

B sa6noneBbix arpomeno3ax KpacHomapckoro kpass OTMEYeHa BBICOKAs
MeCTUIMAHAs Harpy3ka, T. K. B TedeHue roja mpoBoautcs 18-20 o6paboTtok
XUMUYECKUMU (YHTULNUIAMUA ¥ HHCEKTUIIMJAMHU, YTO TMPUBOAHUT K 3arpsi3HCHHUIO
MOYBHI U TUIOAOB S0JOK OCTATOYHBIMU KOJMYECTBAMH IMECTUIIHUIOB. JTa mMpobdiieMa
cTasia 0COOCHHO aKTyalbHOW Tocie mpuHsATus B aBrycte 2018 r. @3 Ne 280 «O6
OpPraHUYECKOW MPOAYKIIMHU ¥ O BHECCHUH U3MEHEHUH B OT/ICIIbHBIC 3aKOHOIATSIIbHBIC
akTbl Poccuiickoit @enepanun» [114]. Pemenue nannoi npooiiemsl 0osiee peabHbIM
CTAJIO TIOCTIE TIOSIBJICHHS CTCIHAIBHBIX MaTePUaJOB M CHHTETUYECKHX IMOJIOBBIX

aTTPAKTaHTOB.


https://rp5.ru/

Ta6J'II/IHa 5—-Cxema MCJIKOJACIIAHOYHOI'O ITOJICBOT'O OIIbITA ITO BBIABJICHUIO BJIUMSAHUA HA IPOAYKTUBHOCTDL, KaUCCTBO U 0e30IMacHOCTh
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10,108 510108 copta [Nonaen Jlenumiec npu npumenennn uHcekTuuaoB, 3A0 OIIX «Illentpanbroey», 2017-2019 rr.

Ne | BapuaHTsl onbiTa 1 2-e 3-€ MoKoJIeHue
-€ TIOKOJICHHE
n/m MOKOJICHUE
1| xontpons 6e3 00pa0OTKU MHCEKTUIIUIAMHU
2 Koparen, KC (200 r/n | Uucerap | Koparen, KC Kamumnco, Kamunco, KC | Koparen, KC [poxneiim,
xyopanTpanuiaumnpoi) | 0,60 0,20 n/ra KC 0,45 n/ra, 0,20 n/ra BATI'
/ 0,45 , ; ;
3 | Atabpon, KC (107 r/n e ATalpoH, wra I(?\,;M.;I SH;/; Atabpon, KC glj;;/ra
xJopdaya3ypoH) KCO0,75 n/ra ’ 0,75 n/ra 50 1/ra
4 | Jlropoke, KO (50 r/n Jropoke, KD Jlrodoxc, KO
modeHypoH + 75 r/kr 1,20 n/ra 1,20 n/ra
dbeHokcukapo)
5 bu-58 Hoseni, KD bu-58 Hoswii, bu-58 Hoserit, KO
(400 r/n numeToaTa) K95 1,901/ra 1,90 ii/ra
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BnusiHue pa3nMuYHBIX METOJOB  PETYJIMPOBAaHUS  YHMCIEHHOCTH  sO0JOHHOU

IJI0JI0’KOPKU Ha MPOJYKTUBHOCTh M KAadeCTBO S0JOHM U3ydasloch Ha copte l'onneH
Henmumec B 3A0 «Jlopuc» nu CX AO «HoBomuxaitsioBCkoe». bbul 3al10€H OIbIT, B
KOTOPOM B TEYEHHE 3-XJIET CpPAaBHMBAJIMCH JBa METOJa: XMMHUYECKHH (3TajoH),
KOTOPBIN OOBIYHO MPUMEHSJICS B XO35UCTBE, U OMOJIOrMYECKHl (OMbIT) MEXKIy cOO0M
U OTHOCHUTEJILHO BapuaHTa 0e3 MPUMEHEHHUSI CPEACTB PEryIupoBaHUs (KOHTPOJb).
XUMHUYECKU MeToJ BKJIOYadl B cedss g0 8 00pabOTOK HHCEKTHUILIMJAMU,
OMOJIOTMYECKUI METOJ — OJHOKpaTHOE passemnBanue (epomona Illun-Etcy® MJ]
CTT, . TpexxommnonentHsiii (pepomon Iun-Etcy® MJ] CTT,ueneBoil IpoayKr,
conepxut 2,2x107* E,E-8,10-noaexkanuen-1-ona, 1,2x10* 1- nonexanona u 2,76x107°
1-terpanekanona Kr/nucreHncep. TBUH-THIOOBI (TU1aCTUKOBBIE nucrieHcepsl) [lIun-
Etrcy Obuim passemiensl g0 Havana jera Cydia pomonella L. B denodasy «uauano
IIBETEHHA» HA KaxJ0€ BTOpoe jepeBo. s yculeHus TpaHuIl KBapTajoB MO UX KpasM C
YeThIpeX CTOPOH JOMOJIHUTENbHO AoOaBiieHo 5% nucnencepoB. Hopma pacxoma —
500 nucnencepos/ra win 1 aucnencep/20 M2, AMCIIEHCEPHI PACIIPENEIIAIN HA BBICOTY
2/3 nepeBa OT MOBEPXHOCTH 3€MJIM, C CEBEPHON CTOPOHBI, B CEpEIAMHE KPOHBI (s
MUHHUMAJIBHOTO MTONAaJaHus Ha JUCIIEHCEPHI COJHEYHBIX Jy4del). UTHTEHCUBHOCTH JIETA
0aboyex BpeauTeNss Ha KOHTPOJBHBIX W OMNBITHBIX Y4YacTKaX OTCIIEKMBAIU Ha
YCWICHHBIN (DEpOMOH, CTeIUaIbHO pa3pabOTaHHBIN JII MOHUTOpHWHTa ¢urTodara B
cagax c¢ npumeHeHueM Ilun-Ercy MJ[ CTT. Cxema omnbiTa mpeACTaBiI€HA B

Tabanax 6 u 7.

Tabmuma 6 — Cxema ompiTa MO W3YYCHHUIO BIUSHHUS PA3IMYHBIX METOJOB
PETYNHPOBAHUS UYUCICHHOCTH SIOJIOHHOW TIUIOMOXKOPKM Ha TMPOIYKTUBHOCTh H

kadecTBO s1010HU, copt lNommen Jlemmmec, CX AO «HoBomwuxaitmockoe», 2017-
2019 rr.

No
i BapuaHnTs! onbiTa Hopwma pacxona
1 depoMoH pyuHoe pa3pemuBanue 500 miT./ra, B IepruoI BETCHUS,
" |[ua-Ercy MJI CTT |ogHOKpaTHO
yepenoBanue wuHCekTHIUAoB: Wucerap 0,6 «kr/ra,
9 Crannapr Koparen 0,2 n/ra, ®ydanon 1,0 n/ra, Atabpon 0,75
' n/ra, I'epoasn 1,0 n/ra, Kanunco 0,4 n/ra, JIrodoke 1,2
n/ra, IIpoxmiim 0,5 kr/ra
3. KonTposb 0e3 00pabOTOK MHCEKTUIIUIAMHU
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Tabmuia 7 — Cxema omnbITa M0 U3YYEHUIO BIUSHUS PA3IUYHBIX METOJ0B
PEryIUPOBAHUSIYUCICHHOCTH sIOJIOHHOM TIII0/1I0’KOPKU HA TPOTYKTUBHOCTD U Kau€CTBO
s650uu, copT ['onpen Jenumec, 3A0 «Jlopucy, 2017-2019 rr.

Ne BapwuanTs! onbiTa Hopwma pacxona

1. depomon pyuHoe pa3emuBanue 500 mT./ra, B mepuos
[MIua-ETcy MJ] CTT LBETEHUsI, OTHOKPATHO

2. Cranpapt YepenoBanue nHcektunnaoB: Mucerap 0,6 xr/ra,

Koparen 0,2 n/ra, Kamunco 0,45 n/ra, J{ypc6an 2,0
n/ra, 'eponbn 1,0 i/ra, Atabpon0,75 n/ra,
Kanurmco 0,45 n/ra, Ilpokmsiim 0,5 kr/ra

3. Kontposnb 6e3 00pabOTOK MHCEKTUIINIAMH

JIist M3ydeHusi TUHAMHUKN Pa3IoKCHUS M3y4aeMbIX MHCEKTHUIIUIOB C OTBITHBIX
Y4acTKOB OTOMpaii 00pa3iibl MOYBHI U IJIOAOB SIOJIOHU TOCJE MOCIeHeH 00padoTKu
Wucerapom, BJAI' u bu-58 Hoseriil, KO Ha 0 cytku (depe3 5 yacoB nocie 00paboTKH),
10-ecytku, 20-e cytku, 30-e cytku, 40-e CyTKU U B IEPUOJ CheMa YpoxkKasi, C YeThIpeX
CTOPOH, CO BCEX SPYCOB U C Pa3IM4YHON TITyOMHBI KPOHBI, 00111ast Macca OTOOPaHHOTO
oOpasua cocraBisia 2 kuwiorpamma (tabmuma 8 u 9). [lanee mioabl U3MeTbYallUCh,
NepeMelnBaIUCh W OTOMpanach cpeaHsAs IMpoOa s JajdbHEHIIero aHaiusa.
CopepskaHue OCTaTOYHBIX KOJWYECTB (heHOKcUKapOa B TUI0JaxX s0JOHH MPOBOJUIHU C
NOMOIIBI0  METOJIa  BBICOKOA(()EKTUBHON  KUIKOCTHOM  Xpomartorpaduu, Ha
KHUJIKOCTHOM XpomaTorpadge ¢ yiabTpaQuOIETOBBIM JETEKTOPOM C TEPEMEHHOU
muHOW  BosiHBIL, Gupmbel  Knauer (I'epmanus). [ns aHamm3a HCIIONIh30Baach
xpoMartorpaduyeckas CTajabHas KOJOHKA IJIWHOW 15 cM, BHYTpeHHHH nuametp — 4
MM, conepxamias wachep 110-C18 (5 mrm) [75]. Kontponb ¢enokcukapba B
oOpasnax si0JIOHM OCYHIECTBISUICS MO HAJIMYWIO BEIIECTBA IOCJIE €r0 JKCTPAKIUU
METaHOJIOM, OYHUCTKE IepepaclpereieHeM B CHCTEME HECMEIINBAIOIIUXCS
pacTBOpHUTEJIeH U Ha KOJOHKe ¢ crmkareieM. [lToasrmkHas dasa 2: anerorutpui-0,01
M H3PO, (50:50, no o6memy), ckopocTh moToka smoeHta: 0,9 cm’/MuH, Bpems
ynepxuBanus ¢penokcukap6a: 12.18 MunyTHI.

[Ipu mocTpoeHnn KamuOPOBOYHOTO TpaduKa TPOBOAWIN TPEXKPATHOE
napajyieJIbHOE H3MepeHue. s KakJoW HOBOM TPYIIbl AHAIW30B IPOBOIMIIH
KOPPEKTHUPOBKY BPEMEHH, MyTEM BBEIICHUS TPATYHPOBOYHOTO PACTBOpPA C M3BECTHOU
KOHIIeHTpareil ¢eHnokcukapba. Ha xpomarorpamme TmoOKa3aHO BpeMs BBIXOJA
CTAH/JIaPTHOTO pPacTBOpa C KOHIEHTpanued 1 Mr/kr ¢eHoxcukapbda s MOJBUKHOM

dasbl 2 (pucyHok 4).
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Tabmuia 8 — Cxema oT60pa 006pa3oB MOUBHI U TJI0I0B 5107100 copTa ["onaen Jlenuiec 1is u3ydeHus: CKOpoCTU

paznoxxenus uacekruiuaoB Uucerap, BAT (250 r/kr penokcukapo6a)

CyrTku mocie 2017 2018 2019
noce e 10 20 30 40 0 | 10 | 20 | g 40 10 | 20 30 40
00paboTKu
Wucerap, BAI
(250 r/xr 5.08 | 15.08 | 25.08 | 04,09 | 14.08 | 26.07 | 5.08 | 15.08 | 25.08 | 04.09 | 1.08 | 11.08| 21.08 | 31.08 | 10.09
dhenokcukapba) 0,6
Kr/ra
Konrpoxk - | 508 | 15.08 | 25.08 | 04,09 | 14.08 | 26.07 | 5.08 | 15.08 | 25.08 | 04.09 | 1.08 | 11.08| 21.08 | 31.08 | 10.09
00paboTka BOAOH
Tabnuua 9 — Cxema oTGopa 06pa310B MOUBKI U IUI0A0B 510J10HU copTa ['onaen [enumiec 1yist U3ydeHHs! CKOPOCTH
paznoxenus uHcekTunuaa bu-58 Hoseriit (400 r/n nuMeroara)
CyTku 2017 2018 2019
ITOCJIC
mocmemmeii | O | 10 | 20 | 30 | 40 | 45 0 | 10120 30 | 40 | 54 | 0| 10| 20 | 30 | 40 | 45
00paboTKH
bu-58
Hosrrit, KO 1.08
(400 /| °:08|15.08| 25.08| 04,09 14.08| 19.09| 26.07 | 5.08 | 15.08 | 25.08| 04.09| 18.09| ~"°| 11.08| 21.08| 31.08 | 10.09| 15.09
TUMETOoaTa)
2,0 n/ra
KoHTposs - 108
obpadorka | 208 | 15.08 | 25.08 | 04.09| 14.08 | 19.09| 26.07 | 5.08| 15.08 | 25.08| 04.09| 18.09| ~“°| 11.08| 21.08| 31.08| 10.09| 15.09
BOJIOM
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O

Pucynok 4 — CranmaptHbiii pacTBOp peHOKCcHKapOa ¢ KOHIeHTpalen 1 Mr/kr

Ocrarounsie KoaudecTBa eHOKCHKapOa B mouBe onpeaessum mo BMY 6176- 91
[28] rasoxpomartorpaduueckum Ha xpomatorpade Kpucrtan-2000 ¢ JIIP, xomonka
cTekysiHHas 1 meTp, AuameTp — 3,5 Mm.

N3 mouBbl (QeHOKCHMKApO WU3BJIEKAJCs B alleTOHOBYIO BBITSKKY. [lanee wu3
allETOHOBOTO  CJIOSl TEPEBOAMTCS B  allMJIbHOE TMPOM3BOAHOEC U JalibHElIee
xpomatorpadupoBanue. Temnepatypa koimoHku — 220°C, TemmepaTypa IeTeKTopa —
270°C, temneparypa ucnapurens — 250°C. I'az-Hocutenb — a3oT, ¢ pacxoaom 65-70
n/muH. KonmndecTBEHHYIO OIEHKY MPOBOAMIA METOJIOM COOTHOIICHHS CO CTaHIaPTHBIM
pacTBOPOM.

Conepxanne Qocdopopranmdeckoro wuHcektunuaa (bu-58 Hoseril, KD)
MIPOBOJIMIIA TIPU TIOMOIIM Ta30-KUIKOCTHOM XpomaTorpadguu Ha xpomatorpade «L[Ber
550 My, ¢ KoMITbIOTepHOM TIporpammont «Xpomocy, corsacio 'OCT 30710-2001 [42].
[Tomy4eHHYIO APKCTPAKIHMIO MPENapaToB M3 PACTUTEIBHBIX MPOO M MOYBHI OYMINATIU H-
rekcaHoM. [locie O4YMCTKH DKCTpaKTa rajoreHCOACpIKAIINe PACTBOPUTEIN YyIapuBalv
7Iocyxa, T. K. MX TPHUCYTCTBHE MENIACT MalbHEHIIIEMYy Tra3oxpoMarorpaduaeckomy
omnpeneneHni0. MUHUMAIBHO JIETEKTUPYEMOE KOJIM4eCTBO (HochOopopraHuuecKux
coenuaeHnii — 2 — 0,2 Mk, YUyBCTBHTEIBLHOCTh OTPENICTICHUSI B OBOIAx U (PpyKTax —

0,01 mr/kr. IToaaoTa onpenenenus — 92+7,3%.
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Tak kak B Hacrosimiee BpeMs OBIBIIME B HCIOJb30BAHUU XJIOPOPTaHUYECKUE
NECTULUABl MPUCYTCTBYIOT MOBCEMECTHO BO BCEX OOBEKTaX OKPYKAIOMIEW cpelnl U
nepenyin B pas3psal (OHOBBIX 3arpsA3HUTENEH SKOCHUCTEM, COrjaacHO TeXHHUYECKOMY
pernamenty TamoxkeHHOro coro3a «O Oe3omacHOCTH NuUiEeBod npoaykuuu», TP TC
021/2011 ot 9 gmexadOps 2011 r. Ne 880 [111], HeoOXoaUMO BO BCed HPOAYKIIUU
onpenenaTh cojepxkanne cyMMmbl MmeTabonutoB /1T u uzomepon ['XIIT.

Meron ompeneneHuss  XJIOPOPraHUYECKUX  MECTHIMAOB  Oa3upyeTcs  Ha
U3BJICYEHUN M3 HUCCIEAYyEeMOro oObeKTa aHAM3UPYEMBIX COCIUHEHUN OPraHMYEeCKHUMU
PacTBOPUTEISIMU, CEPHOKHUCIOTHON OYMCTKE IKCTPAKTOB MJIM HA KOJIOHKE C LEIUTOM U
OKHCBIO QJIIOMUHHUS M ONpeNeJeHUuu razoxpomarorpapuyeckum MerogaoMm [KX.
MuHMMaTbHO JETEKTUPYEMOE KOJIMYECTBO MeCTUInaa Kosebnercs B mpeaenax 0,01 —

0,01 ur [96]. XpomaTorpamma crangapTHoro pactBopa I' X" n3oOpakena Ha pUCyHKe

5.

240

OTknuk peTektopa, MB

0] 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3

Bpemsa, MuH

Pucynok 5 — Crarmaptasiii pactBop 1 mxr/mu I'XIT

ConepxaHne TSKEIBIX METaUIoB onpenessuia no M-MBU 80-2008 [76].

MGTOI[ OCHOBaH Ha HM3MCPCHHUHW HMHTCHCHUBHOCTH H3JIYUYCHHA aTOMOB OIIPCACIIACMBIX
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AJIEMEHTOB, BO3HUKAIOIIECH MpPHU PACTHBUICHUH PACTBOpA aHAIM3UPYEeMOW MpoOBl B
aproHOBYIO asmy, WHYKTUBHO BO30YyX1aeMoi PaIuO4YacTOTHBIM
AIIEKTPOMArHUTHBIM T0JIeM. Pasznoskerre mpod MpOBOAMIA METOJJOM MUKPOBOJIHOBOTO
pasnoxkeHus. M3aMepeHust ocyuiecTBIsUIM HA aTOMHO- a0COPOLMOHHOM CIIEKTPOMETPE
«KBant 2A». Ha pucynke 6 mpencraBlieH KaaHOpPOBOYHBIN TpaduK IO JKEIe3y.

Kanu6poBka npoBoaunach nepes KakIblM U3MEPEHUEM U 110 KaXAOMY BEILIECTBY.

Pucynok 6 — KannbpoBouHnslii rpaduk onpe/eseHus: KOHIICHTPAIIMHY JKelie3a B

ITOYBC

DKCIepUMEHTAIBHBIA MaTepuaa o0paboTaH METOAOM JUCIICPCHOHHOTO aHAIU3a
o b.A. JlocriexoBy [53], mpu MareMaTHYECKHX pacueTax JaHHBIX Oblja MCIOJb30BaHA

crarucTuueckas nporpamma Microsoft Office Excel 2010; Statistica 6.0, 10.
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AHanu3 JIUTepaTypHBIX UCTOYHUKOB OTEUECTBEHHBIX U 3apYyOCKHBIX.
IlocTanoBka nesm 1 3aJ1a4 UCCIIETOBAaHUN

!

O6ocHOBaHKE BBIOOPA SKCIIEPUMEHTAIBHBIX YYaCTKOB

!

OO0OCHOBaHbI arponpuemMbl MNPUMEHEHHS CPEACTB 3allUThl SIOJIOHU OT
sA0JJOHHON TUIOJI0KOPKHU, 00€CTIeUnBAIOIINX MPOYKTUBHOCTD, KAU€CTBO U 3KOJIOrO-
TOKCHKOJIOTHYECKYI0 0€3011aCHOCTh MPOU3BOACTBA IUIONOB A010HM copTa ['onjeH
Henumiec npuKkyOaHCKONM M 4YEPHOMOPCKOW 30HaxX canoBojicTBa KpacHomapckoro
Kpasi B YCJIOBHSIX BO3pacTalollel TEXHOT€HHON Harpy3KH.

\ l !

Omnpenencua YcTaHOBIIEHO JlaHa olleHKa KavecTBa U
9KOJIOTHUECKas crienupuka BIMSHUE HA POCT, | | MUIIEBOM O€30macHOCTH
pa3BUTHS SIOJIOHHO | | pa3BUTHE, IUIOJIOB ~ s0JIOHM B
TUTOT0KOPKHU (Cydia | | ypokaliHOCTB ILIOAOB 3aBHCHMOCTH oT
pomonella L.). B | |sA0JOHM TPUMEHEHUS | | IPUMEHEHHS  HMIIAKT-
PUKYOaHCKOM M | | MHCEKTHIIHJOB HBIX KCCHOOMOTHKOB
YEePHOMOPCKOM 30HaX | | pa3HBIX XUMHYECKUX
CaJI0BOJICTBA KJIACCOB.
KpacHonapckoro kpas

\ ! !

OnpenenieHsl MOTEPU MPOJTYKTUBHOCTH M Ka4eCTBa
mionoB s6710HM copta lommen Jlenumec Ha
moggoe M9 um MMI106 B mpukyOaHCKON U
YEpPHOMOPCKOM 30Hax CaJl0BOJICTBA
KpacHonapckoro kpas

OmnpeneneHa CKOPOCTh
Pa3NOKEHUS H3y4aeMbIX
WHCEKTUIIUJIOB B TUIOAAX U
MOYBe

l

JlaHa olleHKa ypOoXailHOCTH U KaueCTBa IJI0/I0B SI0JIOHU TIPU TPUMEHEHUHN
OMOJOTU3UPOBAHHON CUCTEMBI 3aIUTHI IPOTUB SOJTOHHOMU TIJI0/I0KOPKH,
o0ocHOBaHa YKOHOMHYECKas 3 (HEKTUBHOCTh

Pucynok 7 — CxeMa npoBeJIeHHs UCCIIeI0BaHUI
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3 PE3YJIbTATHI UCJIEJOBAHUN

3.1 Okonornyeckas cneuupuka pa3BuTHs A0JJOHHOUIJION0KOPKH B
HACAKIEHUSIX S0J10HM ABYX IUI0J0BbIX 30H CaJ0BOJACTBA

Kpacnopapckoro kpasi

OpnHoli M3 OCHOBHBIX MPUYUH CHUXKEHUE YpPOXKAMHOCTU sAOJOHM SIBISIETCS
BBICOKAsI BPEIOHOCHOCTh 0JJOHHOU IJI0JTI0KOPKH, eé CIIOCOOHOCTH
PUCTIOCA0IMBATHCS K MEHSIOUUMCS KIMMAaTUYECKUM YCIOBUSIM. JKU3HEHHBIN UK
Cydia pomonella L. Ga3supyeTcs Ha JABYX OCHOBHBIX MapaMeTpax: TeMIepaType Hu
POJOJIKUTEIBHOCTHA CBETOBOTO JHS. BecHOil cyliecTBeHHOE BIMsHUE HA (PEHOJOTHIO
IUIOJIOKOPKM  OKa3bIBa€T TeMIepaTypa, B JETHUW MW OCEHHUH NEepuos —
(oToneproanYecKre YCIOBUS U PEryIUpyolue nuanay3y Gakropsr [134].

B peruone KpacHomapckoro kpasi OTMEUYEHO 3 TIOKOJIEHUS SIOJOHHOM
IUIOZIOKOPKHU. PacmpocTpaHeHue, YHCIEHHOCTh M BPEIOHOCHOCTh (utodara B
Pa3TUYHBIX arpoOdKOJOTUYECKUX 30HAX HE OJMHAKOBBHL. Hambomblee X03s1iCTBEHHOE
3HAaueHWE SOJIOHHAS TUIOJ0KOpPKAa MMEEeT B MPUKYOAaHCKOW 30HE CaJl0BOJICTBA Kpas.
[Ipoucxogut 5TO MOTOMY, YTO B 3TOW Aarpo’KOJIOTMYECKOM 30HE PACITOJI0XKECHBI
OCHOBHBIE HAaCaXJCHUS S0JOHHM KaK B TUIOJAOBBIX XO35SHUCTBAX, TAaK M YACTHOM CEKTOpE.
B uepHOMOpCKO#l 30HE s0JMOHHAS IUIOJOKOPKA HAHOCUT OUIYTHMBIA Bpel, HO HMeEET
MEHBILIEE XO35MCTBEHHOE 3HAUYEHHE, YEM B NPUKYOAHCKOM, YTO CBSI3aHO C TEM, YTO CaJbl
sSOJTIOHM 37eCh pACIOJIaraloTCd MEHBIIUMHU 10 IUIOMIAJd MAacCHBaMHU, HWMEIOT
IIPOCTPAHCTBEHHYIO U30JISLUIO U OKPY>KEHBI BO3BBIILIEHHOCTSIMU.

3a mepuos NPOBEIEHUS MCCIECIOBAaHUN, BBIABIECHBl OHO3KOJOTHUYECKHE
0COOEHHOCTH pa3BUTHS S0JOHHOM IJIOJ0KOPKHU, B 3aBUCHMOCTH OT 30HBI CaJI0BOJICTBA
Y TIOJIBOSL.

VYcTaHoBIeHO, UTO Havyajio nBetenus s10ouu B 2017-2019 rr. Ha mogsoe MM 106

HACTynmwiio Ha 2—3 mHS To3ke, yeM Ha moaBoe M 9. Hawamo néra mepBoro
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Mepe3UMOBABIIIETO TOKOJEHUs1 (uTodara TakxkKe OTMEUEHO MOo3Ke Ha 2-3 JHA B
HacaxAeHusXx sf01oHn Ha noaBoe MM 106. B ronbl mpoBeaeHHs HcCCleOBaHUI B
MPUKYOaHCKOM 30HE JIET MEPBOTO MOKOJICHUS BPEAUTENSI OTMEUEH Ha 2—3 JHS paHblIIe,

4YeM B yepHOMOpPCKoH (Tabmuma 10).

Tabmuma 10 — Cpoku Hauvano nuBeTeHus: 610U copta ['onnen Jenumec u néra
NEePE3UMOBABIIIET0 MOKOJEHUS SO0JOHHOM IIOA0KOPKU, B 3aBUCUMOCTH OT TOJBOS U

m1o10BoH 30HbI, 2017-2019 T

Hauamno uBereHus, nara Jlet 1 mokonenue All
IloaBoi
NpUKyOaHCKasi | YepHOMOpCKas NpPUKyGaHCKast YEPHOMOpCKast
M9 22.04-23.04 23.04-25.04 20.04-21.04 22.04-23.04
MM 106 24.04-26.04 26.04-28.04 21.04-22.04 23.04-25.04

Paznuunasi BpeOHOCHOCTh SOJOHHOW IUTIOMOXKOPKH 1O 30HAM CaJOBOJCTBA
CBsI3aHa C arpoOKJIMMATHYECKUMHU YCIOBUSIMU U JTOJDKHA YUUTBIBATHCS MPU pa3paboTKe
COBPEMEHHOW MHTETPUPOBAHHON 3alIUTHl. B HaAIIMX MCCIeT0BaHUSIX OBLIO OTMEYEHO,
yto B 2017-2019 rr. Hayano j€Ta nepBoro nepe3ruMOoBaBIIETO TOKOJICHUS BPEAUTENS B
PUKYOaHCKOW 30HE OTMEUEHO Ha 2-3 JHA paHblle, 4eM B depHoMopckoil. Cymma
3G (PEeKTUBHBIX TeMIeparyp s Hadajga JETa BTOPOTO M TPETHETO TOKOJEHUS
¢urodara HaOupaercs paHbIIe B YEPHOMOPCKOM 30HE, YeM M OOBsICHseTCs Oosee

paHHHIA CPOK Ha 2—3 IHA BbUIeTa BpeauTens (Tabmmma 11).

Tabmuma 11 — Hawano né€ra s0m0HHON IUIOMOXKOPKH, B 3aBHCHMOCTH OT
IO JOBOM30HBI
TI'onel 1 nokoneHue 2 TIOKOJIEHHE 3 IIOKOJIeHNE
S YEPHO- MIPUKY- YepHO- MIPUKY- YEepHO- MIPUKY-
Mopckas | OaHckas | Mopckas | OaHckas Mopckass | OaHckas
2017 25.04 21.04 28.06 30.06 24.07 25.07
2018 18.04 15.04 15.06 24.06 23.07 25.07
2019 22.04 17.04 24.06 25.06 28.07 20.07
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B npukyOaHcKoii 30He 3a TObI UCCIIEIOBAHUI OTMEUEHA BbICOKAs YHCIEHHOCTh
BpEIUTENS, MOBPEKIACHUE IUIOAOB B ChEMHOM YypOXae Ha JEPEBbSIX KOHTPOJBHBIX

BapHaHTOB BapbupoBasioch 18,0-72,0%, B mananuie — ot 35,6 1o 76,5% (pucyHok 8).
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Pucynok 8 — JI[uHamuka rnoBpek1eHus MI010B 10JI0HHOM IJI010KOPKOH,

KOHTpOJi1b,3A0 OIIX «IlentpanbHoe», copT ['onaen Jenumiec, noasoit M9

B gepHOMOpckoil 30He umciaeHHOCTh purodara B 1,8—2,3 paza HmKe, 4eM B
MPUKYOAHCKOM 30HE, MOBPEXICHUE TJI0I0B HA KOHTPOJIBHOM BapUAHTE JAOCTUTANIO OT

6,3 o 28,5%, B maganuie — ot 23,5 mo 35,3% (pucysok 9).
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Pucynok 9 — /IlunaMuka moBpexXACHUS TUIOJIOB sIOJIOHHOM TII0/T0KOPKOH,

KoHTpoJib,AO «HoBomMuxaitnoBckoe», copT I'onaen Jlenumec, moasoit M9
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Jlana oOIleHKa NPUMEHSEMBIX TEXHOJIOTUW 3amuThl sS010HH copta [ommen
Hemumec Ha nogsoe M 9 u MM 106 B mpukyOaHCKOM M YEPHOMOPCKOM 30HAX
cagoBojacTBa KpacHomapckoro Kkpas, B KOHTpPOJIE YHCJICHHOCTH sOJOHHOMN
wioAoxkopku. [lokasarenn KOTUYECTBEHHON M Ka4eCTBEHHOU OICHKH YpOXKasl IJI0I0B
s0JI0HU OBUIM OMpeAesieHbl B MEPUOJ MaccoBoro cbopa mioaos, cornmacHo ['OCT

34314 — 2017.

He BbIgBICHO pasHUIbl MCKAY IIOKAa3aTCIIAMU TIIOBPCIKIACHHOCTHU IINIOAOB

dutodarom Ha moaBosx M 9 u MM 106 (tabnuna 12, 13).

Tabmuma 12 — [poaykruBHocTr copta ["onaen Jlenumiec, moasoit M 9 B iepuon

AMU300THH SIOJIOHHOM IJI0/I0KOPKH, B ycinoBusax 3anagHoro [Ipenkaskaszpsa(2017 —

2019 rr.), T/ra

T'oxel [Toxsoit M 9
HUCCIICAOBAHUN [IpukybaHckas 30Ha Uepnomopckas 30Ha LlenTpanbHas
HentpansHas noma3ona (3A0 nom3oHa (CX AO
OIIX «llenTpasbHOEY) «HoBOMUXaMiIIOBCKOEY)
Or1pIT Kontponp | OnbiT KonTpoib
2017 24,2+15 11,1+0,5 30,1+1,6 21,6+£2,1
2018 19,0+3,7 10,2+1,4 28,6+3,1 18,5+1,0
2019 25,0+2,3 13,5+1,9 36,4+4,7 18,3%+1,2

Tabmuma 13 — IlponykTuBHOCTH coprta ['ommen Menumiec, moasoit M 106, B

NIEPUOJT AIU300TUU SIOJOHHOMW IIJIOJOKOPKH, B yCJIOBHAX 3amamHoro IlpegkaBkaszbs

(20172019 rr.), T/Ta

I'oner IToxsoit MM 106
HCCIICOBaHUM [IpukybaHckas 30Ha Yepromopckas 30Ha [enTpanbHas
HenTtpansnas noazona (3A0 no3oHa (CX AO
OIIX «llenTpanbHoe») «HoBoMUXaliIIOBCKOEY)
OnbIT Koutpons | OnbIT KonTpob
2017 29,6+2,3 14,6+1,1 33,5+£2,2 24,3+1,6
2018 23,4+3,1 13,5+1,8 30,2+2,8 20,3+0,8
2019 26,8+2,7 16,8+2,0 39,2+3,1 22,415
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Takum o00pa3oM, BBISIBIEHA 3aKOHOMEPHOCTH (DOPMHUPOBAHUS YPOKANHOCTHU
s0JIOHU B 3aBHUCUMOCTH OT YCJIOBHM IUIOJIOBOM 30HBI, TUIA TMOABOS W YUCIECHHOCTHU
sOJIOHHOM TMJIOMI0KOPKU. Y CTAaHOBJIEHO, YTO TMPU OJMHAKOBOM CHCTEME 3allUThI
HacaxaeHui s6mouu ot Cydia pomonella L., cHmkeHne ypokalHOCTH OTMEUEHO B
LIEHTpaJIbHOM 30HE caoBOACTBa Ha 3,9 T/ra Ha moaBoe M 9 u Ha 2,6 T/ra — Ha MOJBOE
MM 106. CHuxeHre NpOAyKTUBHOCTH U KauecTBa ObLJIO CTATUCTUYECKU 3HAUMMBIMH.
CornacHo I'OoCT 34314-17, TIJIOJIBI, MOBPEXKICHHBIC JIFOOBIMU
CEITbCKOXO3IMCTBEHHBIMU BPEIUTEIISIMH, HE JIOMYCKAIOTCS HU B OJTHOM W3 TOBAapPHBIX
coptoB. B mpukyOaHCKOW 30HE CaJOBOJICTBA TOKA3aTeJIM KAaYECTBEHHOW OIICHKHU
ypoXasi TUIOJI0B (BBIXOJ IJIOJOB BHICIIEro, 1-TO U 2-r0 cOpTa) Ha OMBITHOM Y4YacTKe
CUJIBHO BapbUPOBAINCH MO rojaaM, T. K. B 2017-m roay 30 mas BeInan rpaja, mod3TOMy
1016 OBUTM CHJIBHO TIOBPEXKJICHBI TPalo00OMHAMU, HU B OJHOM BapHaHTE OIbITA HE
OTMEYEHO BbICIIEro copTa, 59 — 62,5% mI0/0B OTHECEHBI K HECTaHIApTy, IO

BapHaHTaM pa3HHIIA He3HauuTelbHas (Tabauna 14, 15).

Tabmuma 14 — BiusitHue WHCEKTUITUIOB Ha CTaHIapTHOCTH SIOJIOHU copTa

IlNonnen/denumec, 3A0 OIIX «llenTpansHoey, moasoit M 9, 2017-2019 rr., %

T'ompr Brixon mionoB o copram, %
HCCIIEI0BaHUM BBICIIHIN 1 2 HeCTaHJapT
/BapuaHT copT CopT

OIIBIT KOHTPOJIb | OTIBIT | KOHTPOJIb | OTIBIT | KOHTPOJIb | OTBIT | KOHTPOJIb
2017 - - 18,0 | 12,0 195 9,6 62,5 | 78,4
2018 90,0 12,0 10,0 | 6,0 - 6,6 - 75,4
2019 92,5 50,6 5,8 20,5 1,7 5,2 - 23,7

Tabnuna 15 — BausiHue MHCEKTUIIMIOB HA CTAaHAAPTHOCTH SI0JIOHU COpTa

IlNomnen/lenumec, 3A0 OIIX «llenTpansHoe», moasoit MM 106, 2017-19 rr., %

TComsl Beixon mionos no copram, %
MCCIICIOBAHUH | BICIIMIA 1 copt 2 copT HECTaHapT
/BapHaHT OIBIT | KOHTPOJb | ONBIT | KOHTPOJIb | ONBIT | KOHTPOJIb | OIBIT| KOHTPOJIb
2017 - - 13,6 10,2 28,5 15,2 57,9 | 74,6
2018 94,5 20,0 4,2 111 1,3 1,5 - 67,4
2019 95,6 55,3 4,4 21,8 - - - 22,9
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B 2018-2019 rogax mokaszartein CTaHAAPTHOCTU Kak Ha nojaBoe M 9, tak u Ha

MM 106 65u3ku Mexay COOOM.

Taxum o6pa3om, 1Mo Ka4eCTBY TOBAPHOU MPOAYKIWH (BBIXO/ IIOJ0B BBICIIETO, 1-
ro u 2-ro copra) B BapuaHTte Ha nojasoe MM 106 mony4yeHsl OnHM3KHE PE3yJbTAThI
(95,0%; 4,3% u 0,7%), 4TO HE3HAYMTEIIPHO BBINIC IMOKA3aTEeJICH, IMOJIYUCHHBIX B
Bapuante Ha nojsoe M 9 (91,3%; 7,9% u 0,8%). Beicokuii poleHT HeCTaHAapTa B
KOHTPOJILHBIX BapuaHTaxX OOBSCHSIETCS TEM, YTO TMOBPEXKJICHUE IUIONOB SOJOHHOM

IJI0/I0’KOPKOM B ChbeMHOM ypoxkae coctaBmwio oT 18,0 go 72,0 %, B maganuue — ot

35,6 no 76,5%.

B uepHOMOpcKOl 30HE BO BCE TOJBI UCCIEIOBAHUM K BBICIIEMY COPTY OBLIO

otHeceHo 0osee 95% maomoB, Kak Ha mogBoe M 9, tak 1 MM 106 (tabauma 16, 17).

Tabnuua 16 — BiusiHue MHCEKTUIIMIOB Ha CTAaHAAPTHOCTH si0JI0HU copTa ['onnen

Hemnmec, CX AO «HoBomuxaiinoBckoe», moasoit M 9, 2017-2019 rr., %

T'onpr Brixon mionoB o copram, %

HCCIeN0BaHUN BBICIITUIN 1 copr 2 copT HeCTaHJapT
/BapuaHT OTBIT | KOHTPOJb | OMBIT | KOHTPOJb | ONBIT | KOHTPOJIb | OMBIT | KOHTPOJIb
2017 95,0 70,0 5,0 1,5 - - - 28,5
2018 96,2 72,8 3,8 2,2 - - - 25,0
2019 98,2 75,6 1,8 2,5 - - - 21,9

Tabmuma 17 — BausiHue WHCEKTUITMIOB Ha CTaHIAPTHOCTH s0J0HU copTa [onieH

Hemumec, CX AO «HoBomuxaiimoBckoey, noasoit MM 106, 2017-2019 rr., %

Tonel Beixoa mmonoB mo copram, %

UCCIeIOBAaHUN BBICIIIHUI 1 copr 2 copT HECTaHIapT
/BapuaHT ONBIT | KOHTPOJIb | OMBIT | KOHTPOJIb | OIBIT | KOHTPOJIb | OMBIT | KOHTPOJIb
2017 96,0 70,5 4,0 3,6 - - - 25,9
2018 95,0 70,0 5,0 12,3 - - - 17,7
2019 96,2 75,1 3,2 10,2 0,6 1,5 - 13,2

Takum 00pa3om, yCTaHOBIIEHO, YTO B TOJbl UCCIIEIOBAHUI B Y4EPHOMOPCKOW 30HE

CaJI0BOJICTBA YUCIEHHOCTh (urodara B 2,4-3,7 paza HUXKE, YeM B MPUKYOaHCKOU
30HE, MOBPEXKACHUE TUIOJIOB B CbEMHOM YpPO3Kae BapbUpPOBAJIOCH MO TojaM, oT 6,3 10

28,5%, B mamamuie — ot 23,5 mo 35,3%. BeisiBiaeHo, yTo Ha ONMBITHOM ydyacTke CX
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AO «HoBomuxaltioBckoe» mokaszaTenn ypoxaHoctdu Ha 5,9-114 T/ra wu
cTtangapTHocTH ObutH BbllIe, yeM B 3A0 OIIX «llenTtpanbHoe», Kak Ha moaBoe M 9,

tak 1 Ha MM 106.

3.2 BiusiHUs HA POCT, pa3BUTHE, YPOKANHOCTD IUI010B A0JOHU

HHCEKTHUIIUI0B Pa3HbBIX XUMHUYIECCKHUX KJIacCOB

Bnusiaue PA3JINYHBIX MHCCKTUIUIAOB B PCTYJIMPOBAHUN YUCICHHOCTHU SI0JTOHHOM
IJIOJOXKOPKHU Ha MPOAYKTUBHOCTHD MW KauCCTBO IIJIOJOB sI0J10HU HN3y4aJioChb B
HpI/IKy6aHCKOﬁ 30HC HCHTpaHBHOﬁ MMOA30HEC, TAC B TCUCHUC TPCX JICT UCIIBITHIBAJINCH
5 HHCCKTUIUAOB PA3JIMYHBIX XUMHWYCCKHUX KIIACCOB MCIKIAY co0OM M OTHOCHTENILHO

BapuaHTa 06e3 00pabOTKN MHCEKTUITUIAMHU.

Hns atux neneit B 2017 — 2019 rr. 6sutn 3anoxensl u nposeaeHsl B 3A0 OITX
«llentpanbHoe», KB. 14Bb MeNKOEISHOYHBIC IOJCBBIC OMBITHI Ha copTe [ omaeH
Henmumec Ha mogBoe M 9. Tlocaaka nepesbeB — 2009-i1 roa, cxema mocaaku — 4x1,2
M. OOpaOOTKH MPOBOIMINCH OCH3MHOBBIM PY4YHBIM OINpbICKHBaTeleM So0l0 423,
CursajgoM i 0OpabOTOK CIYXKHWJ €KCHEJCIbHBI MOHHTOPHHI 3a Pa3BUTHEM

sIOJIOHHOM TUTOT0KOPKH.

B nepuon npoBeneHus UCClIeIOBaHUI Ha ONBITHOM y4acTke (kB.14b) enuHu4HbIE
0CcOOM TEepe3rMOBABIIETO TMOKOJEHUsT 0abodyek SOJOHHOW TII00KOPKH OBLTH
3adukcupoBanbl 22 — 24 ampensi, MaKCUMAaJIbHBI THUK JETa TEPBOrO MOKOJICHUS
HaOmonancs B 2017-m roay 10 mas (48 6abouek/noBymiky 3a 3 aus), B 2018-m r. —
Ha 7 mHe# panbiie, 3 mas (43 6a6./nmoB. 3a 3 mus), B 2019-m romy — 13 wmas,
YHUCIICHHOCTh (puTodara ObuTa 3HAYMTENHHO HIKE, YEM B TMPEIBIAYIIHE TOIBI, H
coctaBuia 28 ocoOeit/noBymKy 3a 5 mHer. Hauamo mera 6abodek 2-TO MOKOJICHUS
Bpenutens — B 2017-m roay Habmroganock 28 utoHs, B 2018 — 2019 rogax —Ha 6 — 7
THeW panbIine, 22 — 23 uroHsA. MakcumaiabHOe KordecTBO (32 6a00YKH/JIOBYIIKY 3a

5 nueit) 6pu10 oT™MEedueHo B 2019-M roay, uto Ha 4 — 7 ocobeii Gombiie, yem B 2017
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2018-m romax, coorBeTcTBeHHO. Hanbombiiee KoaudecTBO OcoOell B TpeTheM
nokosieHnu 0110 oTMedeHo B 2019-m roay, nuk néra npuiesncs Ha 19 — 22 asrycra
u HacuuThiBal 34 — 35 ocobeit/noB. 3a 3 nHd, uto B 1,8 — 2 pasa Bble, yeM B 2017 u

2018-m ronax (pucynok 10).
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Pucynok 10 — lunamuka neta ss6;10HHOM mutogoxxopku B 3A0 OITX

((L[CHTpaJIBHOG»

B mepuon cwema ypoxkas omnpeaensuiach Ouonorudeckas 3(QEGeKTHBHOCTD,
M3MepsIIach TUIOMAIb JIUCTOBOM TUIACTUHKU M MPUPOCT OAHOJETHUX MOOETOB, a TaKKe
ObTM OTOOpaHBl 00pa3lbl IUIOJOB ISl OMNpeeieHus OWOXMMHUYECKOrO0 COCTaBa.
OCHOBHBIC aHAJUTHYECKUE PAOOTHI MO OMOXMMHUYECKOMY aHAJM3y IUIOAOB SO0JI0HHU
BeimosiHeHb! B [IKTT CKOHIICBB Ha cucteme kanmmmisipHOTO 3yIeKTpodope3a cepun

«Kanenpy o oOuenpuHITHIM METO1aM (TUTPOBaHUE, peppakTOMETpHs U T. 11.)

YcTaHoBIeHO, YTO B MEPUOJA ChEMa ypokas Ha JEPEBbSIX KOHTPOJIBHOTO BapHaHTa
OTMEYEH BBICOKMM MPOLEHT MOBPEXKIACHHOCTH IUIOJIOB, MaKCHUMaJlbHOE KOJIMYECTBO
(66%) MOBpPE)ICHHBIX IIOJOB B ypoxae 3adukcupoBano B 2019-m roay, uro Ha 7-
13,5% BbIlIe, yem B mpeablaylive roabl. B pesynbrare ucciaegoBaHUN YCTaHOBIIEHA
BBICOKAsT 3(P(EKTUBHOCTHL B KOHTPOJIE YHUCIECHHOCTU SIOJJOHHOM IUIOAOKOPKH Y

PETYIATOPOB POCTa M Pa3BUTHA HACCKOMBIX, OBCHOMAOB M MPCIapaToB, OTHOCAMIUXCA K
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IpoyuM BemecTBaM. MuHuManbHas 3(Q@PEKTUBHOCTh 3a(UKCHUpOBaHa B BapUaHTE

npumeHeHus pocpopoprannyeckoro nHcekruuuaa bu-58 Hoswiii (Tabmuua 18).

Tabmuma 18 — buonorundeckass »(PpGEeKTUBHOCTh UCIHBITAHHBIX WHCEKTUIIMIOB B

KOHTpPOJIE YHMCIEHHOCTH 51070HHOM monoxopkd, B 3AO OIIX «llentpanbHoe», %

(2017 —2019 rr.)

Hopma 2017 2018 2019
Bapuant
pacxoda, | majanvua | ypokall | majanuua | ypokall | magaiMia | yporKai
J1, Kr/Ta
ATalpoH,
0,75 92,5 99,1 85,9 99,2 90,6 99,7
KC n/ra
HHucerap, 0,6 94,0 99,5 83,5 99,6 90,6 99,2
BIAI'
Kr/ra
Jlrodoxe, 1,2 94,0 99,6 85,9 99,0 86,0 99,5
KD
n/ra
bu-58 2,0 60,6 85,2 57,6 84,8 41,9 84,2
Hosgrit, KO
a/ra
Koparen, 0,25 94,0 98,6 92,9 99,6 95,3 99,8
KC
a/ra
Kontpons, %
TOBPEsK/IEHHBIX 67,0 59,0 42,5 52,5 43,0 66,0
ILJIOJIOB
HCP o5 3,3 4,0 4,5 4,3 50 3,7

VY4er, mpoBeneHHBI B TMEpUOA CheMa YpOKas, BBISIBIJI, YTO B BapHaHTE C
npuMeHeHueM Qocdopopranudeckoro uHcektuiuaa bu-58 HoBbiil 01710 coXpaHEHO
46,1% 1n10/10B IO CPaBHEHHUIO C TTOKA3aTEISIMU KOHTPOJIBHOIO BapuaHTa, 4Tto Ha 36,2—

3,95% Hmxe 1Mo CpaBHEHHUIO C IPYTMMH BapuaHTamu (Tabmuma 19).
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Tabmuma 19 — BausHue Ha YpoXKallHOCTh M KadyeCTBO IUJIOJIOB SIOJIOHU

npuMmeHsieMbIxuHceKTuuAo0B, 3A0 OIIX «llentpansnoey, 2017-2019 rr.

buonornueckas 'Ypoxaii ¢ 1-ro nepeBa
Bapuant ¢ pexTuBHOCTD, %0 VYpoxaii | CrangapTHO
HOCTb CT®,
. % x ’ %
najganuina | yposkai KT KOHTPOITIO T/ra

Wucerap, BAI

(250 r/kr

(beHoKCHKAp6a), 894157 1994203 | 119138 |183,143.8 (24,8438 | 98,7404
0,6 xr/ra

Koparen, KC (200 r/n
xnopantpammmnpon | 94,0+4.6  199,320,7 | 45 6,55 1823419 (24,9428 | 98,905
a), 0,2n1/ra
ATtabpon, KC (107
/1
xnopdiyazypoHa),
0,75 n/ra

Jrodoxc, KO

(30 r/n modenypona
+751/n1
(dhenokcukapba), 1,2
a/ra

bu-58 Hosrrit, KO
(400 r/nm mumeroara), 60,0+3,8 [84,7+3,8
2,0 ni/ra
KonTtpoins, %
MTOBPEKACHHBIX 50,8+17,5 [59,2+7,0 | 6,5+3,9 100 13,5+3,9 | 82,2+0,4
TUI0JIOB

89,7428 1993205 | 150430 [184,6£31 [24,9+30 | 98,507

88,6454 199,4+0,3 | 11,8+2,8 |185,6+2,9 |24,6+2,8 | 98,5+0,5

9,5#5,6 |146,1+5,6 |19,8+5,6 | 90,2+0,4

B T1pex BapmanTax ombiTa ObBUIM TPOBENEHBI arpoOMOJIOTHYECKUE H
OMOXMMHUYECKUE aHAIM3bI, B CPEIHEM 3a TPH T'0Jla MCCIEIOBAHUN yCTAaHOBIICHO, YTO
MIPUMEHEHHUE PEryysiTopa pocta U pa3Butusi Hacekombix (Mucerap, B/II') npuBoaut k
YBEJIMYCHHIO JUTMHBI OJTHOJIETHErO MPUPOCTa SIOJIOHU, B CPAaBHEHUHM C KOHTPOJIEM, Ha

25,2-47,5 %, u miomaau 1ucToBor miactuHkd Ha 17,5-21,9 % (tabmuna 20).
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Tabmuua 20 — buomerpuueckue nokasarend AepeBbeB 00HU coprta ['onnen

Jlenumiec, B 3aBUCMMOCTH OT mpumeHeHus: npenaparta Wucerap, BT, 3A0 OIIX

«entpansHoe», 2017-2019 rr.

HCP o5 HCP o5
JnuHa ogHOJNETHETO [Tmomane ogHOrO
TIPUPOCTA, CM JTHCTa, CM?
Tor WHcerap, Kontpons WHcerap, KoHtpoib
B BT
0,6 xr/ra 0,6 kr/ra
2017 74,2418 50,4+2,0 12,4 38,3+0,9 31,4+0,8 6,7
2018 51,6+2,3 41,2422 8,2 31,5+0,8 26,8+1,1 55
2019 63,1+2,1 43,2+1,9 11,4 36,8+1,0 30,2+1,2 6,6
BrisBneno HEraTUBHOC BIIMSIHUEC IIPUMEHEHHU dbochopopranuueckux

MHCEKTUIIUIOB HA arpoOMOJIOTHYecKue nmoka3areiu si0onuu coprta ['onaen Henuiec: B
pe3yibTate JBYKpaTHOM o0paborku bu-58 Hoseiii, KO3 mnpupoct cHu3uics, B

CpaBHEHHUHU C KOHTpoJsieM, Ha 3,5 — 7,7 %, miomaap JUCTOBOM MOBEPXHOCTH — Ha 3,6 —

7,2% (Tabnuna 21).

Tabmuma 21 — buomeTrpudeckue mokasarelid JepeBbeB s0J0HU copta ['onaeH

Jlenuiec, B 3aBUCUMOCTH OT nipuMeHeHus npenapara bu-58 Hoswiii, KO, 3A0 OIIX

«enTpansHoey, 2017-2019 rr.

HCP o5 HCP o5
JlIMHa O JHOJIETHETO [Inomans ogHOTO
IIpupocTa, CM JInCTa, CM2
Ton
bu-58 Hogwrii, Kontpons bu-58 Hoswlii, KoHntpouib
K5 KD
2,0 n/ra 2,0 n/ra
2017 48,2+1,9 50,4+1,9 3,8 30,3+1,0 31,4+1,0 2,7
2018 39,8+2,2 41,2420 3,0 25,0+0,9 26,8+1,1 3,4
2019 40,1+2,0 43,2+2,0 4,5 28,8111 30,2+1,2 3,0
buoxumudecknit aHanu3 mokaszan, 49ro B 2019-m rTomy coaepikaHue

MaKpO3JIEMEHTOB (Kajus, HATPHUs, MarHus, Kajabliys) Obu1o0 BhIle, yem B 2018-m roxy,

Kak B BapuanTe nmpumeHeHus Mucerapa, B/II', tak u bu-58 Hosoro, KO, pasnuma
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MEX]ly BApDUAHTAMU HECYIIECTBeHHAs, HIDKE (Tabmuia 22).

Pe3ynbpraThl ompexaeneHus OOMMX MOKa3aTesned OMOXMMHYECKOTO COCTaBa
IUIOJIOB TMOKa3alid, 4YTO OOpaOOTKM HWHCEKTHLHMJIAMH HE 3aMEIJIMIN CO3PEBAHHE
IUIOJIOB, O YE€M CBHUJAETEIbCTBYET COJEpKaHHE sOJOYHOM KHUCIOTHI, €€ YpOBEHb
UJCHTUYCH ¢ KOHTpOJeM (Tabnuma 23).

Hakomnnenue cyxux BemiecTB Obulo 0oJiee BBICOKMM B IUIOAAaX KOHTPOJIS, YEM B
BapuaHTe npumenenus bu-58 Hosoro u Uucerapa, BJI'.

.HHMOHH&H, rajuioBad, AHTApHAA KHUCIOTBI B IUIOJaX BCCX BApUAHTOB

OTCYTCTBOBAJIN.

Tabmuma 22 — buoxuMuueckuil cCOCTaB IJIOJOB SI0JOHH B CHEMHOM YpOKae

copra lonmgen [lenumec Ha ¢QoHe mnpumeHeHus (GocPopopraHuYECKUx

HHCEKTUIINI0B utoBruHOMI0B (2018/2019 rr.)

Munepanbabie Bemiecta, mr/ 100 T:
B Cyxue S6nounas
apuaHT 0 . . . .
BeuectBa % | k-1, I/Kr | Kanwmit Harpuit Maruuii Kanpunii
Wucerap, BT 15,2/14,8 6,4/5,8 386/374 28/26 10,5/9,8 33,0/34,0
0,6 xr/ra
bu-58 HoBrli,
KD 15,4/14,1 6,5/5,1 333/358 24/24 1,6/9,5 30,0/27,0
2,0 n/ra
KonTpois 17,0/16,2 6,4/5,8 331/352 24/26 10,5/9,1 34,5/30,0

Brisisiieno yBenuyeHnue B BapuaHnte npumeHenus HMucerapa, B/AI', B cpaBHeHNN
C KOHTpOJIEM: OMOJOTHYECKH aKTUBHOW aCKOPOMHOBOW KHCIIOTHI, MAKCUMAIHHO Ha
3,5~ 7,1%; HUKOTHHOBOM KHCIOTHI B 3—2,2 pa3a; XJOPOTCHOBOH KHUCIOTHI — B 2,0

pasa.



78
Tabmuma 23 — buoxuMuyeckuii coctaB IJIOAOB S0JOHM B ChEMHOM YpOXKae

copta ['onnen Jlenumec Ha hoHe npuMeHeHUs PocPHOpOPraHNYECKUX HHCEKTUIINIOB

ntoBuHOUIOB (2018/2019 rr.)

AckopbunoBa | XioporeHoBas, | Huxotuno | OporoBas, Kodeitnas,
Bapuanr
SIMI'/KT MI/KT Bas, MI/KT MI/KT
MT/KT
Hucerap,
BJI 8,8/7,5 1,3/1,4 1,1/0,9 1,5/1,0 9,7/1,3
0,6 kxr/ra
bu-58
Hogsrit, KD 9,0/7,2 1,0/1,0 0,7/0,4 1,1/1,1 10,7/10,0
1,9 n/ra
KoHTpors 8,5/7,0 0,8/0,7 0,5/0,3 0,6/0,5 12,5/10,9

TakuM 00pa3oM, B IKCTPEMAIbHBIX IIOTOJHBIX YCIOBHAX MOJATBEPKICHA BBICOKAS
U cTabwmibHas 3(QQPEKTUBHOCTh B KOHTPOJIE YHCIICHHOCTH SIOJIOHHOM TUIOJOKOPKHU Y
PETYJISATOPOB POCTA U Pa3BUTHSI HACEKOMBIX, FOBEHOHJIOB 1 IIPENapaToB, OTHOCSIIIMXCSK
IPOYMM BeIIeCTBaM, U BBISABIEHA HeAocTaTouHas 3(G(PEKTUBHOCTh HMHCEKTUIIMAA
dochopoprannueckoro cuare3a bu-58 Hossrit, KD.

B cpenmnem 3a Tpu TOMa HMCCIENOBAHUM YCTAHOBICHO, 4YTO IIPUMCHCHHE
peryisitopa pocta u pa3BuTusi HacekoMmbix (Mucerap, B/II') npuBoauT K yBEIUUYEHUIO
JUTMHBI OJHOJIETHETO mMpupocTa sf01oHM copta [ommen [lemuinec, B cpaBHEHUH C
KOHTpoJIeM, Ha 25,2 — 47,5% u miomaay JTucToBo# miactuaku Ha 17,5 — 21,9%.

BrisiBieHO  HeraTMBHOE — BJIMSHUE  NPUMEHEHUsS  (ocPOopOopraHuIECKUX
WHCEKTUIIMIOB Ha arpoOMOJIOTHYECKUE MoKa3aTenu s01ouu copta ['onaen Jlenumec:B
pesyibTate JIBYKpatHoW o0pabotku bu-58 Hoswii, KO mnpupoct cHuswmics, B
CpaBHEHUH C KOHTpoJeMm, Ha 3,5 — 7,7%, miomaap JIMCTOBOM moBepxHOCTH Ha 3,6 — 7,2%
B wu3MeHsrommxcs MOTOAHO-KIMMATUYECKHUX YCIOBHUSX MMPUMEHEHNE B CHCTEMax
3aIUTHI SIOJOHU PETYIATOPOB POCTA M PA3BUTHS HACEKOMBIX U (PochopopraHuIeCKux
COCIMHEHUI B IIETIOM HE OKA3bIBAET OTPUIIATEILHOTO BIUSHUS Ha OMOXUMHUYCCKHMA

COCTaB IUIOJIOB s10;10HM copTa ["onaen Jlenumec.
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3.30ueHKka KavyecTBa M 0€30MACHOCTH IJIOOB S0JIOHU NPHU
NPUMEHEHMMUHCEKTULHNA0B (pochopopraHnyeckoro CHHTE3a U Kjiacca

IOBCHOUI0B

3.3.1 Conepxanue ¢ochopopranunyeckux HHCEKTULHIOB (J1.B.

AMMETOAT) BAOJOHEBBIX arpoOLeH03aX

DKOJIOTUYHOCTh MPUMEHEHUSI MHCEKTUIIUIOB Pa3IMYHBIX XUMUYECKUX TPYMIN B
pEryJIUpPOBAHUM  YHUCJICHHOCTH  sSOJIOHHOW  IIJIOJOKOPKM B cajgax  s0JIOHU
MOATBEPKIACTCS PE3YyIbTaTaMH TOKCUKOJIOTHYECKOTO MOHUTOPUHTA.

docdopopranuueckue npenaparbl HauOoJIee YacTO UCIOJB3YIOTCS B CHCTEME
3aMTHl S0JOHM OT Bpeautenei. [IpuMeHeHne HTHX mpenapaToB 3KOHOMHUYECKHU
ONpaBJaHO, OJIHAKO €XKEroJHOE WX MCIOJb30BaHUE CIOCOOCTBYET CHUKEHUIO
YYBCTBUTEJIBHOCTH K BPEAHBIM BHUAAM, a TaKXKe SBIACTCS NPUYMHON 3arpsi3HEHUS
BHEITHEHN CpeJlbl OCTATOUYHBIMU KOJIMYECTBAMH JAHHBIX MPENapaToB.

[ToaTomMy HeoOxoaMMO 3HATH Iporecchl MeTabonusma u TpaHnchopmanuun POC
B OHMOJIOTMYECKUX CHCTEeMaxX W APYrHMX OOBEKTaX BHEIIHEH Cpeabl, ITO SBISETCS
akTyajapHOH npobsiemoir. Maorne ®OC npeBpariaroTcs B )KUBBIX OpraHU3Max B OoJiee
aKTUBHBIC AHTUXOJIMHACTEpa3Hble W 0o0Jiee TOKCHYHBIE BEIIECTBA. OTO THI
npespamenus POC (Ttoxkcudukanus, IeTadbHBIM CHHTE3) B pe3yjibTaTe TaHHOTO
mpoliecca aToM cephl B cBsi3u P=S 3amensietcs Ha atom kuciopoaa P=0 u obpasyercs
UHTHOUTOP XOJIUHAICTEPA3HI.

MexaHu3M  yCWIEHMSI  TOKCHUYHOCTH B  JKHUBBIX  OpraHu3max  OblI
nocienoBaTebHO gokazan st MHorux DOIl — tmodoca, meradoca, dhochammna,
MetatuoHa W T.A. llpu mnpeBpaiieHMn MeTaTHOHAa B (DEHUTPOOKCOH TOKCUYHOCTH
Bo3pacTtaeT u3-3a cHmxkeHus JIJ[50 ¢ 420-516 mr/xr nqo 20 mr/kr. B psnme cimydaes
aHTUXONMHACTEpa3Hass akTUBHOCTH @OOC Bo3pacTaeT OYEHb 3HAYUTENIBbHO. B
4acTHOCTH, 1Jis1 MeTadoca, kapbodoca, THOHOBOTO M30Mepa Mepkantodoca, Kak U y

tuodoca, ona nossiaercs moutd B 10000 pa3 (mannbie nmoxyveHs! eme B 1967 r.) [61,
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62, 121]. B cnyuae kapOodoca, Hapsay ¢ MNpeBpamicHHEM B 00jee TOKCHYHBIN

MaJaoKCOH, TPOUCXOJUT Takke oOpa3oBaHME TOKCHYHOTO H30-MajlaTUOHA. Y
JUMETOaTa MPHU BBICOKUX TEMIEpAaTypax MPOUCXOAUT IMEpPErpyniupoBKa aTOMOB, B
pe3yibTaTe KOTOpOil KCeHOOMOTHK mpeodpasyercs B THOJOBbIN n3omep. [lomydaemoe
Mocjie CTPYKTYPHOH TNEperpynmnupoBKU COEJUHEHUE o0mnanaer Oojee BBICOKOMN
TOKCUYHOCTBbIO.  BoznelictBue  ynpTpaduonera, SKBUBAJEHTHOTO  MECAYHOMY
KOJIMYECTBY COJIHEUHBIX 1HEH, obecneunBaeT 100%-Hb1il pacnaa numeroata rpu pH =
10; 80% — npu pH =4 u 50% — nipu pH = 7. Hous! Tsxensix metamioB (Fe2+, Fe3+ u
1p.), coiepkKaHUe KOTOPBIX B OKPYXKAIOIIEH Cpelie ¢ KaXKIbIM T'0JIOM yBEJINYUBAETCS,
CrIocOOHBI 00Pa30BbIBATH KOMIUIEKCHBIE COSAMHEHUS C MOJIEKYJIaMHU IUMeToaTa. DTOT
Opolecc OTPULIATENIbHO BIMSIET Ha CTENEeHb TUIpoiu3a mnpemnapaTta. Komruiekcs
nuMetoaTa ¢ nonamu Fe?*, Fe®* pasnararorcs 3a Mecsunblii nepuos Becero Ha 5% [77].

B «CnpaBounuke nectunuioB U arpoxuMukaroB [102] Ha s6510He pasperieHo
npUMeHeHue 17-TM HMHCEKTHIUAOB C JCHCTBYIOIIMM BEIIECTBOM — JauMeToarT U 1

KOMOHMHHPOBAHHBIH ¢ OeTa-nunepMeTpruoM (tadmuia 24).

Onu 00JaaI0T KOHTAKTHO-KUIIEYHBIM U CHUCTEMHBIM JeHCTBUEM, 3((HEKTUBHBI
OPOTHUB: IIUTOBOK, JIOKHOIIUTOBOK, KIICIIEH, JUCTOBEPTOK, TIW, MEASHHUILIBI, MOJH,
IUIOJIO’KOPKH, sIOMOHHOTO 1BeToena. IIpomoInKUTENbHOCTh TOKCUYECKOTO JEHCTBUS
coctaBisieT 15-20 anei. Cpok oxkumanus, B ocHoBHOM, — 40 nnei. IlpemapaTsl sTOM
TPYHIBl  CIIOCOOHBI aKKYMYJIHpPOBAaTbCS B TOBEPXHOCTHOM CJIO€ TIOYBBI, a TaKkKe
murpupoBath 10 ciost 80—100 cm [85].

st ompeneneHus (QOHOBOTO COJAEPKAHUS OCTATOYHBIX KOJIMYECTB JIUMETOATa
o0Opa3ibl MOYBBI OTOMpPATWCh 2 pa3a B roj, BeCHOW (MapT) 10 Havama oOpabOTOK H
OCEeHbIO0 (OKTSAOpH) MO MX OKOHYAHMIO; IUJIOJBI — B Mepuoj yOopku ypoxkas. Ha stom
Y4aCTKE BEJICSI MOCTOSIHHBIM MOHUTOPUHI KOHIIEHTpauuu auMmeroara HauuHas c¢ 2006

rojna [82] (pucynok 11).



Tabmuia 24 — CoucoK MHCEKTUIUMIO0B (J1.B. TUMETOAT), pa3pelIeHHbIX JJIsl IPUMEHEHUS Ha s10J10HE
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No HOpMa O)K:ngﬁm y CPOKH BBIXOJA TSI
0 /;1 ToproBoe HanMEHOBaHKE, PETUCTPAHT pacxona, BPE/IHBIN 00BEKT KpaTIIHOCTL PYYHBIX /MEXaHU3.
wra 00paboTok padot
JI.B. IUMETOAT
1. JHuroxc, KD (400 r/m), OO0 ATPOPYCXUM
2 Ju 68, K3 (400 r/m), OO0 «JIMCTEPPA» IIAHAMA
| ATPOKEMUKAJIC MHK.
3. Bunom, K3 (400 r/m), OO0 «CeBepo-KaBkaskuii Arpoxim»
4, bunaaun, K3 (400 r/i), 3AO «TIIK Texnoskcmopt»
IIUTOBKH, JIOKHOIIUTOBKH,
5| Teppamnm, KO (400 r/1), OO0 T'pynna Komnanmit 0.8-2,0 KJICIIH, JIMCTOBCPTKH, TJIH, 40/2 10/4
1 «Bemakod Dy, OO0 «Pancox ITaroc» ME/THUIIBI, MOJIH,
6 Hecant, KD (400 r/m), OO0 «Cubarpoxum», OO0 TITONOOPIH, HKyiH
' «DopBapa»
7. Hanagum Dxkcrepr, KD (400 r/m), Kemunosa A/C
8 JHumer, K3 (400 r/i), OO0 «Spusio», OO0 AD]/]

«Kemukaincy
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IIUTOBKH, JIO)KHOIIIUTOBKH,
9. | Aumeryc, KD (400 r/it) OO0 «AproXum XXI» 0,8-1,9 KJICIIH, IACTOBEPTKH, TIIH, 40/2 10/4
MEISTHUIIBI, MOJIH,
10. | Bu-58 Hossiit, K (400 /1) BAC® CE 0819 TITOAOMOpHTE, yrH 4072 1074
1,5 . 40/1 10/4
15 SIOJIOHHBIN [[BETOE 1012 10/4
11. | bu-58 Tom, K3 (400 r/n) BAC® CE 0.8-2.0 IMETOBKY, 10KHONIITOBKE, 40/1 10/4
KJICIIIH, TUCTOBEPTKH, TIIH,
0,8-2,0 MESHUIIBI, MOJIH, 40/2 10/4
12. | Porop-C, K3 (400 /1) OOO «Arpo Dkcrept ['pym» IO I0KOPKH, KYKH
1,5 SIOJIOHHBIN [[BETOET 4011 10/4
1,5 40/2 10/4
13. | Manamam, K3 (400 /) Kemopa A/C 0,8-1,7 [IIATOBKH, JIOXKHOII[UTOBKH, 40/1 10/4
14. | EBpomum, K2 (400 r/m) OO0 «AI'Pycy 0,8-1,2 | KICHH, JMCTOBCPTKH, TIIH, 40/2 10/4
MEJISTHUIIBI, MOJIH,
15. | Cupoxkko, KD (400 r/1) 3AO «ABryct» 0,8-19 MO IOZKOPKH, HKyKH 4072 1074
15 SIOJIOHHBIN LIBETOET 40/1 10/4
HIMUTOBKH, JIO)KHOIITUTOBKH,
i KJICIIU, TUCTOBEPTKH, TIIH,
16. | Tox, KD (400 r/m)3AO «ABrycr» 0.8-19 MEeISHHIBI, MOJIH, 4072 10/4
TUTOIO’KOPKH, )KYKH
1,5 40/1 10/4
Anbda-/Tupextop, KO (400 r/m) A0JIOHHAs II0I0KOPKa
17. 000 «AnbdpaXuml pymm» 2,0 40/2 10/4
JTMMeToaT+0eTa-1UIepMETPHH
Kundoc, KD (300+40 r/n) i 0JI0HHAS TIII0J0KOPKa,
18. AO «lllenkoBo Arpoxum» 0,4-0.5 JIMCTOBEPTKHU 2012 3/4
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[TpoObl KOHTPOJBHOTO BapHaHTa OTOMpPATUCh HA y4acTKe caja, rae oOpaboTKu

®OC ne npoBoaunuck 6osee 10 ner.

53)33305))

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

S
o o o
= (03] N

CoaepskaHue gumertoata, Mr/Kr
o
o
(93]

mapT OKTAbpPb

PI/IcyHOK 11 — donoBoe COACPIKAHUC OCTATOYHBIX KOJIMYCCTB JUMCTOATA B

ITOYBC C&II&?[@TIOHI/I

B pesynbrare paHee MNpPOBEACHHBIX HCCIEIOBAHUN TOKCHKOJIOTHMYECKOU
naboparopun CK3HUMCuB Ob110 ycTaHOBIEHO, 4YTO B CaJOBBIX arpoleHo3ax
Kpacnomapckoro kpasi (oHOBOE cojepKaHUE OCTATOYHBIX KOJWYECTB IUMETOaTa
MIpEBBINIACT TUTHeHn4Yeckue pernmameHtol: B 1,3 — 1,4 paza B 53% oOcnmeayembix
oOpaszuoB mouBsl 1 B 100% m1010B 500K, OTOOpAaHHBIX B MEPUOJ ChEMa YpOKas.
KonnenTpamus numeroara Haxomuiachk B npenenax 0,0001 — 0,004 mr/kr, omgHako,
HECMOTpPS Ha HE3HAYHUTENbHBIE KOJIWYECTBA, OBUIO OTMEYEHO IIPEBBIIICHUE €To
PETJIaMEHTOB, TOCKOJIbKY HOPMATUBHBIMU aKTaMH HE JOIMYCKaJIOCh COJEp>KaHUe
aumetoata B mpoaykiuu [86]. Takas kaprtunHa Obuia otmeuena jno 2014-ro rona,
OJIHAKO, B CBSI3U C MU3MEHEHHEM MapaMeTpPOB KadyecTBa U OE€30MaCHOCTH MPOIYKIIHH,
ObLTM BBEJICHBI HOBBIE TPEOOBAaHUS OIEHKH COOTBETCTBUS TPOMYKTOB IHTAHMUS:
Texuuueckuit periiameHT TamoxkeHHOro cor3a «O 0e30MacHOCTH MUIIEBOM
npoaykmun»y TP TC 021/2011 [111], yrBepxkacuubiii Pemennem Komuccuun
TamosxenHoro coro3a oT 9 gekabps 2011 r. Ne 880, Bcrynumn B cuny 01.07.2013 1.,
MOCJIc BHECEHUS W3MEHEHUN B €IHWHBIE CAaHUTAPHO-TUTMEHWYECKHE TPEOOBaHUS K
MO/JICKAINM  CAHUTAPHO-IMUJEMUOIIOTUIECKOMY  KOHTPOJIO  ToBapaM. B

rurueHndeckunx HopmaruBax (I'H) 1.2.1323-03 ot 06.05.2003 r. [38] Obuio
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npornucano, yto OJIK numeroarta B mouse cocrasisier 0,1 MI/Kr U He HOmycKaercs

HaJIM4Ue B IUIOAaxX s0JOHHM, B Hactosmee Bpems, cormacHo ['H 1.2.3539-18 or
09.06.2018 r., mokazatenun mo OJIK He W3MEHMIUCh, HO BBEICHBI BPEMEHHBIC
MakcuManbHO AomyctuMmble ypoBHU (BMJIY) B mnmomax, xotopeie cocraBuiu 0,02
mr/kr [39, 40]. B 2017-2019 rr. ¢oHOBOE cojaepskaHuWEe AMMETOaTa B IOYBE caja
A0JI0HH, TEpeA MPOBEJCHUEM IUIaHOBBIX 00pabOTOK Tekymiero roja, cocrasuio 0,5-
0,6 OIK, oceHbl0, MO0 OKOHYAHUU «CPOKa OkKUJaHUS», oTMeueHo npesbienne O/IK B

1,2-1,7 pa3 (pucyHok 12).

0.2
0.15
0.1

ﬂ

2019

2018

0.05 2017

CopeprKaHue gumeroaTta mr/Kr

mapT OKTA6pb

HCPos - mapr 0,81; okts16ps 0,53.

PI/ICYHOK 12 — ®donoBoC COACPIKAHUC OCTATOYHBIX KOJIMYCCTB AUMCTOATA B

IIOYBC CaJa 5[6J'IOHI/I, copT FOJI,HGH I[GJ'II/IH.ICC

B mouBe, oTOOpaHHOW ¢ KOHTPOJBHOTO BapuaHta, riae obpabotku POC He
npoBoamHch 6onee 10 net, 3aduxkcuposano 0,3 — 0,5 OJIK numeroaTta Kak B BECEHHUN

nepuoj 0TOopa, Tak U B OCeHHHI (pucyHok 13).

2017

[ | MapTzq’%KTHpr

Pucynok 13 — ®oHoBOE cofiepkaHle OCTATOYHBIX KOJIMYECTB JUMETOATA B
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Mo4Be caja si0JIOHU, KOHTPOJIb

HemonmHoe BBIBeJCHME AUMETOATa MOXKHO OOBSICHHUTH CIOCOOHOCTBIO €TI0
MOJICKYJT BCTYNMaTh B PEAKIUI0 KOMIUIEKCOOOpa30BaHUA C HMOHAMH METaJlIOB,
coJiep KaHNe KOTOPHIX B BBIMIEIOUYEHHBIX YEPHO3EMaX JIOCTATOYHOE. MIOHBI METalIoB,
MPEKIe BCEro Kelie3a, CIIOCOOHBI MPUTATHBATH K ce0€ MOJICKYJIbl WHCEKTHIHIA W
BCTYMaTh C HUMU B MPOIIECC KOMITTIEKCOOOpa3oBaHus. [Ipn KOHTaKTE HOHOB TSHKEIBIX
METaJJIOB, 0COOEHHO JKeJie3a, Y KOTOPBIX €CTh CBOOOIHbIC OpOuTay Ha d-moaypoBHEC
MOJICKYyJIaMU JUMETOaTa, UMEIOIIEro HEIMOACIICHHBIC JICKTPOHHBIC Maphl HA aToMax
CEepBI M a30Ta, MPOUCXOAUT 00pa30BaHUE JTOHOPHO-AKIIENITOPHOM CBsI3U. B pesyibTaTe
00pa3yroTcs KOMILICKCHBIC COCIMHCHUS METa/UI-IUMETOaT, KOTOPhIC TPAKTUYCCKU HE
pasnararorcs B mouse [77].

AHaU3 MOYBBI ONMBITHOTO YYacTKa MOATBEPIUI BEICOKOE COJICpKAHUE Keye3a U
APYTHX TSOKEIBIX METAJUIOB, YTO CIOCOOCTBYET MEUICHHOMY  Pa3IoKCHHIO

TOKCHKAaHTa U, TCM CaMbIM, HAKOIIJICHHUIO JUMCTOATa B IIOYBC (Ta6J'II/IHa 25)

Tabmuma 25 — ConeprkaHue TSHKEIbIX METAJIJIOB B TIOYBE caja s0J0OHU

ITokazaTenn 2017 2018 2019 HCPgs | TIJIK/OJIK
KobGanbt (Ban.), Mr/kr 22 22 22 -/-
Mapranma oKCHJI, MI/KT 684 792 688 26 -/-
[uHk (Baj.), MI/KT 54 67 53 9 -[220
Hukens (Bain.), Mr/kr 43 48 40 7 -/80
Csuner (Bai.), MiH-1 38,8 14,1 14,7 12,7 32/130
Xpowm (Bai.) Mr/kr 114 123 111 8 -/-
Mprmibsk (Bain.), MiIH-1 1,6 8,8 10,6 7,3 2/10
Keneso (Ban.) mnn-1 22584 26126 24020 142 -

Takum ob6paszom, ycrtanoBieHno, uto B 2017 — 2019 rr. ¢ponoBoe conepkanue
aMMeToaTa B To4YBe caga s0moHm copta lonmen Jlenuiiec BecHOM, Mepen
MPOBEJCHUEM IIIAHOBBIX 00paboTOK Tekymero roga, cocraBmio 0,5 — 0,6 OJIK,
OCEHBIO, IO OKOHYaHUHU «CpOKa OXKHUAaHUs», oTMeueHo npesbimienne OJK B 1,2 — 1,7
pa3. HemonHoe BbIBeeHHE OUMETOATa OOBSACHSIETCS CIIOCOOHOCTBIO €ro MOJEKYJI

BCTYIIATh B pCaKIIUIO KOMHHCKCOO6paBOBaHI/ISI C HOHaMHu MCTAJlJIOB, 0COOEHHO KCJIC34a,
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BBICOKOC COJCPIKAHHUEC KOTOPOro OTMCYCHO B ITIOYBC OIIBITHOI'O y4acCTKa.

B mnomax s07M0HM OCTaTOYHbIE KOJNMYECTBA OMPENENSNN B TEPUOJ CheMa
ypoxkas. YCTaHOBJEHO, 4TO moclie JByX oOpabotok bu-58 HosweimM, KO (400 r/n
IUMeToara), ¢ HopMoil pacxoxaa 1,9 n/ra, comepxkaHue KCEeHOOMOTHKA B IUIOJAaX S0JIOHU
copta ['onaen Jdenumiec, mo ucreduenun «Cpoka oxumanus» (40 gHei), HaX0IUI0Ch Ha

ypOBHE TUTHeHHYECKUX periamenToB MY — 0,02 mr (pucynok 14).

0.4
0.3
0.2
A

0.1

o

A A A
10 20 30 40

0 (4epe3 3 4)
[Hen nocne 06paboTkm

CoaepskaHue gumertoarta Mr/Kr

H MNnogbl KoHTponb E Mnogbl BapuaHT

MUIY - 0,02 Mr/KrC

PI/ICYHOK 14 — COIIGp}KaHI/IG OCTAaTOYHBIX KOJINYCCTB TUMCTOATA B

io1axs10710kK, copT ['onaen [denumec

3.3.2 JlunamMuka pa3jioKeHusi JUMeToaTa B MoYBe U IJ10aX siI0JIOHH COpPTa

I'onpen denuinec

JIist yCTaHOBIIEHUS CKOPOCTHU PA3J0KEHUS KCEHOOMOTHKA MpPOOBI TOYBBI U
10710B s1070HM oTOMpanu Ha 0 cyTku (depe3 5 wacos mocie oopadotku), 10, 20, 30 u
40-e cyTKH TIOCIIe TTOCIIeTHeH 00paboTKH.

YcraHoBieHO, 4Yro mocie aByX oOpaborok bu-58 HoeemmM, K3 (400 r/n
nuMeToara), ¢ HopMmou pacxona 1,9 n/ra, comepxkaHue KCEHOOHMOTHMKA B TOYBE, IO
ucreuennn «Cpoka oxumanus» (40 mueit), cocraBuno 1,2 OJIK. B xoHTpoasHOM
BapUaHTE, PACIOJIOKEHHOM B cajay, rae B TeueHue 2017-2019 rr. ObulM HUCKITIOYEHBI
00paboOTKK AMMETOaTOM, KOHIIeHTpanus B mouBe coctaBuia 0,8 O/IK, HezaBucumo ot

cpoka oroopa mpo0 (Tabiuia 26).
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Tabnuma 26 — lunamuika pacnaaa nacektuiaa bu-58 Hoewrit, KD (400

r/nauMeToata) B mouse, Mr/kr B 2017—-2019 rr.

Cpoku otbopa, CyTKH nocine 2- [Tousa
KpaTHO# 00paboTKH KonTponb Bapuant HCPos
0 (uepe3 3 u) 0,08 0,4 1,4
10 0.08 0,42 1,5
20 0,08 0,3 1,2
30 0,08 0,2 0,9
40 0,08 0,12 0,5

B nouse kB. 14 b Taxke 0TMEUEHO BBICOKOE COJIEpKAHUE TSAKEIbIX METAIIOB, B
TOM 4YHcIe kene3a (pUCYHOK 15), 4To mpuBOAMUT K 00pa30BaHUIO METAII-AMMETOATA,
KOTOPBIH MOJHOCTHIO HE pasnaraercs B nmouse. Ha pucynke 15 nokasaHa 3aBUCUMOCTh

COACpKaHUA JUMCTOATA B IIOYBC OT KOHLCHTPAIIUU KECJIC3a.
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BN CopneprKaHue Xenesa B noyse, Mr/Kkr
CopeprkaHue agumeToara B Noyse, Mr/Kr
----- Linear (CogeprkaHve gumeToaTa B Noyse, Mr/Kr)

PucyHok 15 — 3aBUCUMOCTb COAEPIKAHUS JUMETOATa B TOYBE OT

KOHIOCHTPAOKWUIKEIIC3a

B mnogax s6nouu copra I'onpen Jenuiuec, yepe3 3 yaca mocie IMOCIEIHEN

o0paboTku, KoHIIeHTpanus qumeroara coctapmwia 0,4 mr/kr. Ha 10-e cyTku oTmMeueHO
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He3HauuTenbHoe, Ha 0,08 MI/KT, CHH)KEHUE CoJiepKaHusl KceHOOnoTHuKa B miojax. Ha
20-¢ u 30-e cyTKM MOKa3aTelu OCTAaTOYHBIX KOJUYECTB TOKCHKAHTA YMEHBIIMJINCH B
1,8 pa3a, Ha 40-e — B 3,3 pa3a, HO BCE K€ OCTABAINCH B KOJIMYECTBAX, MPEBBILIAIOIINX
rUrueHudYecknue HopMmatuBel B 1,5 pasza. B KOHTpOJBHOM BapuaHTe HaJIU4YWE

MOJITIOTaHTa He ObLIO 3a(prUKCUPOBaHO (PUCYHOK 16)

0.5 y =-0.0096x + 0.398

Y
o

CopepraHueammeToata, Mr/Kkr

[Hen nocne 06poboTKM

—®— KOHTpONb —®— BapuaHT

Pucynok 16 — Jlunamuka cojeprkanus 1uMeToarta B rogax, 2017—-2019 rr.

Taxum o6pa3om, B camy si0nonm copra lommen Memummec, 2009-ro ronma
MOCAJKH, IIPOCIIC)KUBACTCS TEHACHIIMA K HAKOIUICHHIO OCTAaTOYHBIX KOJIMYECTB
IUMeToaTa. Y CTaHOBJIEHO, 4TO mocie AByX obpaborok bu-58 Hoeim, KO (400 1/n
auMeroara), ¢ HopMod pacxoxa 1,9 n/ra, coaepkaHwe KCEHOOMOTHKA B TOYBE H
mwiogax somonu copra [ommen [enumiec, mo ucreuenuun «Cpoka oxxkumanus» (40
nuen), coctasuiio 1,2 OAK u 1,5 MJIY. B KOHTpoJIbHOM BapuaHTe, pacloj0KEeHHOM B
cany, rae B teueHne 2017-2019 rr. ObUIM HCKIIOYCHBI OOpaOOTKH JTHMETOATOM,
KOHIleHTpalusi B nouBe coctaBuiia 0,8 OJIK, He3aBUCHMO OT Cpoka OTOOpa mpoOd, B

IJ10/1aX SI0JI0HM HAIMYKE TIOJUTIOTaHTa He ObUTO 3a()MKCHPOBAHO.
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3.4 Conep:xkanue peHOKCHMKApPOA B MOYBe U MJ10AaX S0J10HU B 0JI0HEBBIX

arpoumeHo3ax

Just  OopsObl ¢ SOJOHHOM  IUIOAOKOPKOW — MCMONB3YIOT HMHCEKTHIUBI,
OTHOCSIIIIMECS K Pa3JIMYHBIM XUMHUUECKUM KiiaccaM. OnuH u3 Haubosee 3 PeKTUBHBIX

npenapat Mucerap, BJII', perymsstop pa3BuUTHUd U POCTa HACEKOMBIX. JlaHHBIN
npenapar TPUMEHSAETCS B CHCTeMax SIOJOHHOM 3amuThl Oyiarogapsi BBICOKOU
s pextuBHOCTH U HU3KON TokcuuHOCTH [90]. [TocnencTBus MHcerapa ais KyKoJIoK

yYpOJACTBa, IOBEPXHOCTh HX TMOcCie 00pabOTKH TMpenaparoM MOXET OBITh
XUTH3UPOBAHA TOJILKO YAaCTHUYHO. B pe3ysibpTaTe U3 KYKOJOK HE BBUIECTAIOT 0a00YKH.
[Ipenapat moka3eiBaeT BHICOKYIO A()(PEKTUBHOCTH MPOTHB HACEKOMBIX, PE3UCTEHTHBIX
k gpyrum nectunuaam (®OC, HMCX wu nuperpouaam), Osarogapss CBOEMY
cnenupuIecKoMy MEXaHU3MY BO3ACHCTBUS.

B nHacTosiee BpeMsi AUHaAMUKa pacrajia OCTaTOYHBIX KOJIMYECTB (peHOKCHUKapOa
B IJIOJIaX U OOBEKTaX OKpyKarolield cpenbl mzydeHa HemoctatouyHo. Mucerap, BJIT
(250 r/kr ¢enokcukap0) — HWHCEKTHIMA, OKa3bIBAIOIINN KHIICYHO-KOHTAKTHOE
JIEUCTBUE, UMUTHUPYET (PYHKIIMM TOPMOHOB HACEKOMBIX (IOBEHOHW[), €r0 OTHOCST K
Kimaccy kap6amaroB. OH oOnafaeT OBUIIMAHBIM W CTEPUIM3YIOIIUM JIEUCTBHEM, a,
KpOME TOro, CIIOCOOCTBYET HapyIICeHHI0 MeTaMop(o3a HACEKOMBIX, OKa3bIBaCT
BO3/ICHCTBHE HAa TOPMOHAIBHYIO CHUCTEMY YEHTyeKpbUIbIX. DEHOKCHKApO OTHOCIT K
TPEThEMYy KJIAcCy OIIACHOCTH, OH CIOCOOCTBYeT OJIOKUPOBKE OKYKJIMBAHUS
CTapIeBO3PACTHBIX TYCEHUII, HapyIasi YMOPUOHAIBHOE Pa3BUTHE SHIA, BO3JEHCTBUE
rpernapara siBHO IPOSIBIIIETCS B IMEPHUOJ, KOIJa HACEKOMOE MEPEXOJUT OT OJHOU
CTaauu pa3BUTHS K Apyroil. OTMeyaroTCsi OrpaHUYEHUsS MPUMEHEHUS JaHHOTO
mpemnapara B PBIOOXO3SIICTBEHHBIX BojoeMax (X caHuTapHod 30HE). B Poccunm
TUTUCHUYECKNE HOPMATHBBI JUTsl mpemnapata, cienayromue: JICH — 0,05 mr/kr/cyTku;
O/JIK B mouBe — 0,003 mr/kr, M/1Y nnonossie cemeukoBsie — 1,0 mr/kr, ITJIK B Boge —
0,25 mr/n [102]. UHcerap obiagaeT Maiol TOKCHYHOCTBIO JJis TeIIOKpoBHBIX (C/[50

=10000 mr/kr). OH MaJOMOABIKEH B TIOYBE, pasjiaraeTcsi OBICTPO B BOJE W TOYBE, a
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TaKkKe B pacTeHUsIX. B KUBBIX OpraHu3Max BEIIECTBO HE HAKAIIMBAETCA, B IJI0AAX
TaK)Ke HE OOHApy>KEHbl OCTATOUYHBbIE KoJuyecTBa. Tokcuyeckas Harpyska (mo C/[50)
npu npumeHennu Mucerapa B 400 pa3 Mensblie, yeM npu oopadotke ®OC, u B 16 pa3
MEHBIIIE, YeM TIPU UCIIOJIH30BAHUH TUPETPOUJIOB.

B «CnpaBoyHuKe NECTUIIUIOB U arpOXUMHUKATOB, PA3PEIICHHBIX K TPUMEHEHUIO
Ha Ttepputopuu Poccuiickoit ®enepanuu» B 2019-m roay 3adukcupoBaHbl TpuU
npenapara, ¢ JCUCTBYIOIIUM BEIIECTBOM «(PEHOKCUKApO», PEKOMEHIyeMbIe s
00pbOkI ¢ s1610HHOM MIoA0)k0pKoi: Mucerap, BAI', Axap6, BAI' u JIrodokc, K3.

B onwitax 2017-2019 romoB Hamu ObUT UCIONB30BaH MHcekTunma WHcerap,
BT ¢ nopmoii pacxona 0,6 kr/ra, oOpa3iibl MOYBKI U IJI0JA0B 0TOMpanu Ha 0 cyTKH
(uepe3 maATh 4yacoB mocie oOpabortku), 3arem Ha 10, 20, 30 u 40 cytkm mocne
nocyeHeit 00paboTKH.

Ilepen mnpoBeneHweM aHanmM3a, TOCJIE€ OTOOpa, NPOOBI TMOYBHI W ILJIOJOB,
XpaHUJIUCh B MOPO3UJILHOM Kamepe, TemiiepaTypa B KoTopoil Owuia -18°C, mimoas
noJiBeprayiu aHanuszy nocie umenbuenus [75]. Conepxanue peHokcukapbda B muiogax
A0JIOHM OMpeNesUIM TpPU TOMOIIM METO/la BbICOKOI(PPEKTUBHOW KUIAKOCTHOU
xpomaTtorpaduu, HUCIONb3Ys KUAKOCTHBIM XpoMarorpad ¢ NEepeMEHHOW IMHON
BOJNIHBI, C yiabTpaduoneroBeiM getekTopoM (dupma Knauer, ['epmanus), c
UCITOJIb30BAaHUEM XpOMaTOrpauuecKoi CTaabHOM KOJOHKH, cojiepkamieit Juacdep
110-C18 (5 mxm): ee mymmHA — 15 ¢M, BHYTPEHHHH AuamMeTp — 4 MM.

YcraHoBineHO, 4TO OOHOKpaTHOe mnpumeHeHue WHcerapa, B/II' B cucreme
3amuThl 5165100 B 2017-M romy, mpUMEHEHHOE MO MEPBOMY IMOKOJICHHIO SOJOHHOMN
TJI0JIOKOPKH, HE BBI3BAJI0 HAKOIUICHHS] OCTATOYHBIX KOJMYECTB (PeHOKcHKapOa B

I0aX, KCEHOOMOTHK Pa3lIoKmIICs ModHOCThI0 Ha 30-¢ cyTku (Tabnwmma 27).



Tabnuua 27 — Conep:kaHue 0CTaTOUHBIX KOJUYECTB (peHOKCHKapOa B mioaax si6o1u, copt ['onaen [enumec, Mr/kr
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Cytku 2017 2018 2019
HI:;C;?{ iﬁx WNucerap | Kontponp HCPos Nucerap | Konrpons HCPys Wucerap | Konrpons HCPos
00paboTku
0 1,520 H/0 3,1 1,450 H/0 3,1 1,810 H/0 3,4
10 0,840 H/0 2,3 0,586 H/0 2,0 0,730 H/0 2,2
20 0,377 H/0 1,6 0,341 H/0 1,5 0,305 H/0 1,4
30 H/0 H/O - H/0 H/0 - H/0 H/0 -
40 H/O H/O - H/0 H/0 - H/0 H/0 -
MAY 1,0
Tabmuma 28 — ConeprkaHue oCTaTOYHBIX KoJIMuecTB (peHOoKcukapba B mouse si0s10HU, copT ["omaen [enumiec, Mr/kr
Cytku 2017 2018 2019
nocye 2-X
kpatHo | Mucerap | Konrpomns HCPos HNucerap | Konrpouib HCPos HNucerap | Kontposb HCPos
00paboTKu
0 0,21 H/0 1,2 0,240 H/O 1,3 0,270 H/O 1,3
10 0,14 H/0 1,0 0,160 H/O 1,0 0,150 H/O 1,0
20 0,09 H/0 0,8 0,089 H/O 0,8 0,085 H/O 0,7
30 0,04 H/0 0,5 0,043 H/O 0,5 0,050 H/0 0,6
40 H/0 H/0 - H/0 H/0 - H/O H/0 -
ITIK 0,03




94

B 2018-2019 rr. Uucerap, BJI" ucnbIThIBaNIM HA TOM K€ CAMOM y4YacTKe, 4TO U
B 2017-M rogy. B 2018, 2019 rr. npoBoanIn ABYKpaTHYIO 00pabOTKY NPOTUB IEPBOTO
U TpEeThero mnokojeHus gurodara. B pe3ynapTaTe yCTAaHOBIEHO, YTO MHOTOKpPATHOE
npuMmeHenne Mucerap, BJIIT He NpPUBOAUT K YBEIMYEHUIO COAECPKAHUS OCTATKOB
JAHHOTO MECTHUIIM/IA B IUI0aX s1010HM (Tadmuna 27).

Copnepxxanue QeHokcukapba B MOYBE OMPECISIM METOJIOM Ta305KHJIKOCTHOM
xpomatorpapuu Ha xpomatorpade [28]. Ha xpomartorpade «Kpuctamni—2000» co
CTEKJITHHOM KOJIOHKOM, Tocjie H3BIeYeHHUs aieToHoM. Bpemsa ynepxkanus —2,5
MUHYTHI.

N3 tabauipl 28 BUAHO, YTO (PEHOKCUMKAPO AOCTATOYHO OBICTPO pa3pyllaeTcs B
noyse, crnycts 30 CyTOK KOHLEHTpalMsl YMEHBIIIAETCA B CPEAHEM B 5,5 pas, a ciycrts
40 cyToK — HEe 0OHapyKHBaETCSl.

[To rpaduky ocrarouHoro conaepkanusi peHokcukapdba (pucyHok 17) BumHO,
YTO, HE3aBUCUMO OT HA4aJIbHOM KOHLIEHTPALIMM MHCEKTUIM/A, K IMSATHAALATHIM CYyTKaM
NadbHEWIIMK pacnaj UAET MO OJHOM JAMHUU. V3 3TOro MOKHO MPEAIONIOKUTH, YTO
BBICOKHE KOHIEHTpaluu (eHoKkcukapba OBICTPO pas3pylIAlOTCS 0 OMPEeIeHHOrO
MOMEHTa, a Jlajee mpoiecc uaeT dosee miaBHo. Tak, cormacHo ATEHTCTBY MO OXpaHe
okpyxatomei cpeasl CHIA [146], denokcukapd cMmbiBaeTcs BOJOM, OJHOBPEMEHHO

MOJABEPrasiCh TUIPOIIU3Y.
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Pucynok 17 — Conepxanue peHokcukapOa B MOYBE, MI/KT
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Takum oOpa3zoMm, BHepBble ISl caloB tora Poccum ompeneneHa CKOpOCTb
Jerpajalud MHCEKTULUIOB Kjacca IOBEHOMIOB B arpodKOCHCTEME «IoYBa —
MPOAYKITUS». Y CTAHOBIIEHO, YTO cojepkanue (heHokcukapOa B miiogax si0JIOHU copTa

«Tongen [enumec» nHa 20-e CcyTku 1ocie JBYKPaTHOTO MPUMEHEHUE
uncektununa Mucerap, B/, ¢ Hopmoii pacxoma 0,6 kr/ra, cocrtaBuio menee 0,4
Mmr/kr, uro Hike MY B 2,5 paza. IlonHbiil pacnaj KCeHOOMOTHKA B MOYBE OTMEUYEH

Ha 40-e cyTku.

3.5YpoBeHb 3arpsi3HEeHNS CAIOBBIX AaTPOLEH030B (JOHOBBHIMH KCEHOOMOTHKAMM

N3 naydyHOM JsMTEpaTYphl M3BECTHO, YTO OCTAaTKM CTOMKHMX K pasjararomemy
BO3JICUCTBUIO BHEIIHUX (PAKTOPOB MHCEKTUIIMIOB MOTYT COXPaHATHCS B OOBEKTax
Oouocdepbl B TEUEHHE IOJITOr0 BPEMEHH, KPOME TOr0, OHM MOTYT OECHpEensTCTBEHHO
nepeMemarbcs 1o HensM  OuochepHbIX  dKOocHcTeM. TakumMu  (POHOBBIMU
3arpsiI3HUTEIISIMU SIBIISIFOTCSI CTOMKHUE COEIMHEHMS XJIOPOPTaHMYECKUX WHCEKTHUIMIOB -
JAT u I'XII'. IIpumeHeHre 3TUX MOJUTIOTAHTOB 3ampeiieHo B Poccun yxe Gosee 50
aet (¢ 1970-ro roma). Omnako Omaromaps BBICOKOW TIEPCHUCTEHTHOCTH M PE3KO
BBIPQKEHHBIM KYMYJISTUBHBIM CBOMCTBAM, 3TH TOKCHKAHTHI IIUPKYIUPYIOT B 00BEKTaX
CaJIOBBIX IIEHO30B. 3HAYUMOCTH MPOOIEMbI (DOHOBBIX OCTATKOB elIé Oojiee BO3pacTaeT B
cBsi3u ¢ otMeHoi B espasie 2010 roma (I'H 1.2.2701-10) oGs3aTenbHON cepTuhUKaIuu
Y BBEJICHHE B JICHCTBHE HOBBIX THTMEHUYECKUX HOPMATHBOB B CBSI3M C 00pa3OBaHHUEM
Enunoro Tamoxennoro Cotoza (TP TC 021/2011), rae mpomnucaHo, YTO OCHOBHBIMH
3arpsI3HUTESIMU  TIPOAYKIIMH CEJIBCKOTO XO034MCTBa SBISIOTCA MeTadonuthl AT wu
uzomepsr ['XIT [111].

CornacHo perjiaMeHTOB MAaKCUMajbHO JOMYCTHUMBIM YPOBEHb COJIEpKAHUS
MJY) I'XII' B oBomax u ¢pykrax cocrasuser 0,05 wmr/xr, JAT — 0,1 wmr/kr;
npenenbHo gonyctuMmas kontentpanus (IT1K) B mouse — 0,1 mr/kr [41].

C 2017 mo 2019 roampl mpoBOAWIHNCH HaOMIOACHUS 3a (OHOBBIM YpPOBHEM
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3arpsizHeHHst nouBbl XOC s010HEBbIX HacaxaeHuil. B pesynbrare wuccieqoBaHun
YCTAHOBJICHO, YTO OCHOBHAs 4acTh TOKCMKAHTOB HAaXOJWJIACh B MOYBEHHOM MaXOTHOM
cioe, rmyouna gocturana 25 cm B koinumdectBax 0,001-0,02 mr/kr, yto B 100 - 20 pa3
Hmxe TTJIK.

Hccnenosarenu otmedaroT, 70 cambix 2000-X ro1oB HaOII0JaICs TEPMaHEHTHBIN
pacriaji moJITIOTAHTOB Ha OoJiee mpocThie cocTapistomue |18, 62]. B nocnenunue 10 net
OTMEYaeTCsl BHYTPUIIOYBEHHAS JIerpajaliisi OCTaTKOB XJIOPOPTraHUYECKUX COCIUHEHUH,
OJIHAKO OHAa OYEHb cj1aba, KOHIEHTPALUs ITUX COCIMHEHUN HAaXOJMUTCS B HEM3MEHHBIX
npejaenax, Mpu 3TOM B HEKOTOpPhIX oOpasmax mouBbl Hanumuue [ X' BoBce He
obnapyxwuBaercs (15,6%), oTu maHHbIC OBUIM MOATBEPXKACHBI W  HAIIMMHU
uccnegoBanusamu. JIJIT u ero metabonutel Betpedatorest B 100% cimydaeB, 4TO MOXKHO
00bsicHuTh TeM, y JIJIT oTMedeHa moBbIlIeHHAs TOKCUYHOCTh U CTOMKOCTh B 00BEKTaX
OKpYXKarolel cpeapl, a TakKe TOTAJIbHBIM NPUMEHEHHEM JTOTO KCEHOOHMOTHKAa B
IPOILIJIOM.

Kpome Toro, ormeuena 3aBucumocth jgerpagaiuu XOC OT KIMMaTUYECKUX
YCIIOBHI rofia, 4YeM BbILIE KOJIMYECTBO OCAJKOB M TEMIEpaTypa BO3[yxa, TEM 3aMETHEE
pasyaraercss XUMUYECKHMH MPOAYKT, YTO TOATBEPAWIIOCH pe3yJbTaTaMHU HaIINUX
HUCCJICJOBAHUM.

[loMMMO KJIMMATUYECKUX YCIOBUM HAa TEUYEHUE [MPOIECCa  PaA3JIOKEHUS
KCEHOOMOTHUKOB OKAa3bIBACT BIIUSAHME MECTO — PACIOJIOKEHUE CaJOBBIX HACAXKICHUH.
Tak, B 4epHOMOPCKOM 30HE, B MTAXOTHOM CJIO€, KOJIMYECTBO OCTATKOB HUXKE, HEXKEIU B
LEHTPAIBHOM 30HE, YTO CBA3aHO C TUIAMH MOYBBL. Tak kak mig YepHOMOPCKOW 30HBI
XapaKTepHbI TeCYaHbIEe TOYBBI, O0JIaaomIre OOoJNbIIeH MPOMYCKHONH CIIOCOOHOCTHIO,
YeM YEPHO3EMBbI LIEHTPAJIbHOI 30HbBI, TO COOTBETCTBEHHO M KOHIEeHTpaiuss XOC B HUX

MeHbIIIe (prucyHoK 18).
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Pucynok 18 — Coapepxanue ocrarounbix konudecTB XOC B nouBe 510710HEBOTO

caza

BrisBieno, uro B 79% o0pa3noB mio0B si0J10HU octaTouHbie konudectBa T
npucyrctBoBasiu B kKoiuwdectBe 0,01-0,0036 M™r/kr, 4YTro HHXKE TUTHEHUYECKUX
pernmamentoB. Hammume ['XIIIT 3aduxcupoBano B 84% oOpasmoB, cojaepkaHue

TOKCHKaHTa Kojebanock B mpenenax 0,001-0,0043 wmr/kr, He mnpesbimaer MY

(pucynok 19).
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Pucynok 19 — Conepxanne XOC B CbeMHOM ypoKae MI00B SIOJIOHH
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Takum 00pa3oM, BBISIBIIGHO, YTO Ha OINBITHBIX YydYacTKax B JBYX 30HaX
cazoBojcTBa KpacHogapckoro kpas ypoBeHb 3arpsi3HEHUsI MOYBBI U TJ10/10B (DOHOBBIMU
kceHoOnotukamu  (metabomutsl  JJAT wu  wm3omepsr I'XI[) He mpeBblaeT
TUTUEHUYECKUX pErjlaMeHTOB C MOMEHTa Haudaja MHCCJICIOBaHUM, OTMEYEHO
HE3HAYUTEIbHOE CHUIYKEHHE KOJIMYECTBEHHOTO COJICP>KaHUsl OCTATKOB 3arpsi3sHUTENEH B

U3y4aeMbIX arpooObEKTaX.

3.6 0OueHka ypokaiiHOCTH M Ka4eCTBa IJI0/10B sI0JIOHM PY NPUMEHEHUH B
3aBHCHMMOCTH OT OMOJIOrH3MPOBAHHOM CHCTEMBI 3aIHMThHI HACAKICHU I

10JI0HU

l'ocynapcTBeHHBIN KaTaJOr arpoOXUMHKATOB W TECTUIIMUJIIOB, pPa3pelieHHBIX K
npuMeHeHno B Poccun, Ha CErogHSIIHUN JIEHh COJCPXKUT JIOCTATOYHOE KOJIUYECTBO
MUKpPOOHMOJIOTHYECKUX U XMUMHUYECKHMX WHCEKTHUIIMJIOB, MO3BOJISIONIMX OCYIIECTBISITh
KOJIMYECTBEHHBIA KOHTPOJIb SIOJIOHHOM T1010K0pKU. Ha tore ctpanbl, 4TOOBI 3aIIUTUTD
HACaXJI€HUs OT JAHHOTO BpeAuTelis, MpoBOAT OT 8 10 10 00paboTOK MHCEKTUIUAAMMU.
NuTeHcnBHOE MHOTOJIETHEE TPUMEHEHNE XUMHUUYECKUX CPEICTB 3aIIUThl, OTHOCSIIINXCS
K pa3HbIM XHMHYECKHUM KJlaccaM, BBI3BIBAET CEpPbE3HbIC HAPYIIEHUS B CaJl0BOM
ouonieHosze. B pesynbrate pa3BUTHS PE3UCTEHTHOCTH U YHUUYTOXKEHUS E€CTECTBEHHBIX
BparoB BpEIUTENCH, MPOUCXOIUT MACCOBOE pAa3MHOKEHHE OTACIbHBIX M CMEHa
JTOMHHAHTHBIX BHUAOB. [lon BiausHMEM NeCTUIMAOB (UTOCAaHWUTApHAs OOCTAaHOBKAa B
cajax MeCcTa0WIM3UPYETCs, MOATOMY TPeOyeTCs MAaKCUMaJIbHO CHH3UTh TOKCHYECKYIO
HArpy3Ky COXpaHEHHH, TIPU 3TOM COXPAaHUTh A (HEKTUBHOCTH 3AIMUTHBIX MEPOIIPUSITHH.
Oco0yro akTyaJIbHOCTH 3Ta TMpobiema mpuodbpena mocie npuHsatus B aBrycte 2018 r.
@3 Ne 280 «OO0 opraHM4yeckol MPOAYKIIMM U O BHECEHHM U3MEHEHUU B OTIEIbHBIC
3aKOHOJAaTeNbHbIe aKkThl Poccuiickoii ®denepanum» [114], a pemenue cramo Oosnee
peanbHbIM, KOrJa MOSIBUINCH CHEIUaIbHbIE MaTepHalbl U CHUHTETUYECKUE TMOJOBBIC
aTTPaKTaHTHI.

BrnusiHue pa3nuuHBIX  METOAOB  PETrYJIUPOBAHUS  YUCIECHHOCTU  SIOJIOHHOM

IUIOAO0KOPKH HAa IMPOAYKTHUBHOCTL M KadCCTBO SI0J10HN HN3Yy4aJI0Ch Ha COpPTC FOJ'II[CH
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Hemumec B 3A0 «Jlopuc» u CX AO «HoBomuxaitnoBckoe». bbuin 3a5105KE€HBI
MIPOU3BOJICTBEHHBIE MOJIEBBIC OMBITHI, B KOTOPHIX B T€UCHUE 3-X JIET CPaBHUBAIUCH JIBA
METO/Ia — XUMHUYECKUU (ITaOH), KOTOPBIA OOBIYHO NPHUMEHSUICS B XO3SUCTBE U
Ouonornyeckuid (ONBIT) MEXIYy COOOM M OTHOCHTENBbHO BapuaHTa 0e3 NpPUMEHEHUS
CPEACTB peryiaupoBaHusi (KOHTpOJib). XUMHUYECKHH MeTona BKIouan B cebs g0 10
00pabOTOK MHCEKTULUJIAMU, OHOJOTUYECKUNA METOJl — OJHOKPATHOE pa3BellNBaHUE
depomona uu-Etcy® MJ[ CTT, A. TpexkomnonentHsii pepomon HIun-ETcy® MJI
CTT, uenesoit mponykt, conepxut 2,2710-4 E,E-8,10-nonexkaauen-1-ona, 1,2 10-4
1- nonexanona u 2,76 10-5 1-rerpagekaHosia Kr/gucreHcep.

Meron 3amMThl C KMCHOJB30BAaHMEM JIaHHOTO (hepOMOHA MOApPa3yMeBaeT
JE€30pPUEHTALIMIO CaMIIOB SIOJIOHHOM TUIOJOKOPKM 4Yepe3 CO3[aHue H30BITOUHOU
KOHIIEHTpalK pepoMOHOB caMKH. [IoCKOJIbKY caMell He B COCTOSSHUM HaWTH CaMKy U
OIUTOIOTBOPUTH, M3 Sl HE OTPOXKAAIOTCA TYCEHHIIbl, COOTBETCTBEHHO, IUIOABI HE
noBpexaarTca. DepoMoH HAXOUTCS B JUCIIEHCEPE U € arpests mo ceHTsi0psb (ot 120 no
150 nHeil) mnoOCTENEeHHO BBICBOOOXKIAETCS, B 3aBHUCHUMOCTH OT HMHTEHCHUBHOCTH
TemnepaTypsl U BeTpa [89, 91]. IlpeuMyiiecTBO JaHHOW TEXHOJIOTHHM 3aKIIOYaeTCs B
TOM, 4YTO OHa a0COIIOTHO O€30IMacHa Kak JIJIsi OKpY>Karollel cpeibl, TaK U JJIs YeJIOBeKa.
OneITh, TPOBEACHHBIC B SIOJIOHEBBIX CaJlaX Pa3jIMYHBIX PEerHoHOB P®, yka3piBatoT Ha
HOJIOYKUTEIIbHBIC PE3YJIBTATHI 10 I€30PHEHTAIINH SOIOHHOM TuTog0K0pKu [24, 51, 89].

OmnbiTHeIN yyacTok B 3A0 «Jlopuc» (3 ra) ¢ Tpex CTOPOH TPaHUYMII C MOJIOJIBIMU
HACaXJCHUSAMHU SIOJOHM M YEPENIHW, HE BCTYMABIIMMHU B TOpPY IUIOJOHOIIEHUS, C
YETBEPTON CTOPOHBI HAXOJUJICS IUIOAOHOCAIIHKN caa si010Hu. OnbITHBIA KBapTan B CX
AO «HoBomuxaiimoBckoe» (4 ra) ObUT HICaIBHBIM OOBEKTOM IS MCCICIOBAaHUH, T.K.
OH M30JMPOBaH OT IUIOJOBBIX HACaXXIEHUW, CO BCEX CTOPOH TPAHUYMII C JIECHBIMU

MaccuBamu (Tabnwmima 29).
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Tabnuua 29 — Cxema omnbiTa o u3yyeHutro 3@dpexkruBHoctu pepomonos IIun-

Ercy®MJ CTT, J{

No XO0351CTBO Cxema Copra ®denodaza u narta
n/m NUTaHUs, pa3BennBanus GepoOMOHOB
1181 (011 6:0i 13
1 3A0 «Jlopucy, 5x2 M, ['onpen | Cragus 65 —  mosdHoe
KB. 2, T. KpacHonap 3ra Jlenuiec | nBeTeHue (Mo KpalHel mepe
50% 1BETKOB OTKpBITHL, a
MepBbIE JICTIECTKU OTMAIaroT)
—2.04
2 CX AO 4x2 M, T'onnen Cragus 65— monHOEIBETEHNE
«HoBomuxaitnoBckoey, 4 ra Jlemumec | —25.04
TyancuHCKUM panoH,
yuacTok Kyraii

TBuH-THIOOBI (T1acTUKOBBIE naucnieHcepsl) lluH-ETcy Obuin pasBemieHsl B

dbenodazy «Hayano nBeTeHus» Ha rromanau 3 ra 24-25 anpens B 3A0 «Jlopuc» u 17-

21 ampens — B CX AO «HoBoMuxaiinmoBckoe» 10 Haudana jiera ¢urodara (pUCyHOK

20).

TBUH-TBIOOBI  (TTACTUKOBBIE

JUCIIEHCEPBHI)

ITOJITHOC IBCTCHUC

BHyTpu KBaptaioB CX AO

«HoBomuxaiinockoe» u 3A0 «Jlopuc» (cM. (HoTO) pa3BemHBaIM Ha KaXXJIOM BTOPOM

nepeBe, Hopma pacxoga (500 mucnencepos/ra wnmm 1 ngucrnencep/20 M2) Obuia

pacnpeiesieHa o BCel 3aluilaeMoi TEPPUTOPUN PABHOMEPHO, BBICOTA Pa3MEILEHUs
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2/3 nmepeBa OT 3eMJIM, pPa3MEINAINCh C CEBEPHOW CTOPOHBI, B CPEAHECH YaCTUKPOHBI (IS

TOT0, YTOOBI MHHMMH3HPOBATH IMOMAJaHUEe COJHEUHBIX Jydei). s ycuieHus TpaHull ¢
YeThIpeX CTOPOH ObLIO JOOABICHO JOMOJHUTEIBHO 5% nucneHcepoB. 3a TMHAMUKON JIETa
06a0oYek M WHTCHCHUBHOCTHIO SIOJOHHOW IUIOJOKOPKM HAOMIONadl Ha KOHTPOJBHBIX WU
OTBITHBIX y4YacCTKaX, MCIOJB3Yys JIOBYIIKH C YCHJICHHBIM (hepoMOHOM. JlaHHBINA (GepoMOoH

pa3zpaboTaH cnenuanbHO st MOHUTOpuHTra ¢urodara B cagax ¢ llun-Ercy® M CTT

(pucyHok 21).

Pucynok 21 — Ycunennsie (hepoOMOHBI, pacIONIOKEHHBIE Ha OTIBITHOM

yuactke,3A0 «Jlopucy, kB. 2

B 2017-2019 rr. na ombitHoM ywactke ¢ [lua-Ercy® MJI CTT, I B 3A0
«Jlopuc» Ha ycuIEHHBII MOHUTOPWHIOBBIA ()EPOMOH OBUIM OTJIOBICHBI S5 06abouex
SOJTOHHOW TIIOOXKOPKA — 1-2 BO BTOpOM TOKoJieHWHu u 2—-3 — B Tperbem. B 2018-
2019rr. Ha OTMBITHBIX y4acTKaX OTMEYEH BBICOKUH JIET BceX 3-X MOKoJieHnH ¢uTtodara,

BCET0 3a Ce30H ObLIO 0TJIoBIIeHO 6—16 ocobeli (Tabnuia 30).
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Tabmuua 30 — KonnuecTBo caM1I0B, OTJIOBJIEHHBIX HA YCUJICHHBINA (DEPOMOH Ha

onbITHBIX yyacTkax ¢ [Iua-Ercy® M/] CTT, [, mr.

1?/{191 X03sHCTBO roJl|  1-e MOKOJICHUE 2-¢ TIOKOJICHUE 3-c noxomere S
Il Il
OmngIT, OngpIT onbiT, | Cranmapt
BCEro CTaHI{%’ T | Beero CTaHH%)T Bcero | mr./7 gHen
IIT. IIT.
THEN THEN
g | 3AOdloprer | g 15-28 2 20-45 3 22-86
,KB. 2,
2 2018 9 16-42 14 28-47 12 20-61
3 2019 6 10-52 16 21-62 15 25-93
4 CX 2017 0 6-18 0 20-29 4 5-9
3AO0«HoBoMm
5 H-xaii- 2018 0 5-25 3 17-27 3 12-33
6 | OB 09| O 8-12 1 12-20 3 10-32

B CX AO «HoBoMuxaiiaoBCcKoe» OTJIaBIMBAJIOCHE He Oosiee 4 6abouek, a IIo
NEPBOMY TTOKOJICHUIO OTCYTCTBOBAIIH.

VY4eT moBpeXIEHHOCTH IUJIOJIOB Ha JEPEBBAX, a TaKKe B MaJalHIle U YpoxKae
IIPOBOAMIIA B COOTBETCTBUH C METOAMYECKUMU YKa3aHUSAMU [74] Ha ONMBITHBIX y4acTKax
U KOHTPOJBHBIX JIEPEBbSIX, KOTOPHIC pACIOJarajuch B MAaCCHUBE XO3SHCTBEHHOTO
BapHaHTa Ha OJHOM M3 DSJIOB, TN MPUMEHsUIM TOJbKO (yHrumuabl. Ha mpotsxkeHun
BCETO BETETAIMOHHOTO TIEpHOoia BeIr HAOMI0IeH s 3a pa3BuTHEM QuTodara.

HckmounTh Bce MHCEKTUIIMIHBIE 00pa0OTKH HAa OMBITHOM ydacTke 3A0

«Jlopuc» He OBUIO BO3MOXHOCTH, T. K. B caay Obula OTMEYEeHa OoJibIas
YHCIICHHOCTh 3€JICHHOW SIOJIOHHOW TJIM M B COCEIHMX KBapTalax MPHCYTCTBOBaJa
JIBYTIONIOCAsi OTHEBKA-TUIOAOXKOPKA, MOTOMY HA OIBITHOM YYacTKe OBbUIA CIeJaHbI
npodunakTuaeckrue o0paboTKH HHCEKTUITUAAMU (PUCYHOK 22).

VYuer ypoxas npoBoauiau cornacHo 'OCT 34314-2017 [43] B nepuoa MaccoBOTO

cOopa III010B.
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Pucynok 22 — I[Tnozast copra ['onnen Jenuiiiec Ha ONBITHOM y4acTKe,
3A0

«Jlopucy, kB. 2, 2017 rr.

B CX AO «HoBomuxaitloBCKO€» Ha ONBITHOM YYacTKE €XKEroJHO ObLIOo
OTMEHEHO 8-M WHCEKTUIHUJHBIX 00paboTOK mociie IBETeHHS (B CTaHIapTe MPOBEICHO
10). Bo Bce roapl uccieaoBaHHMi OTMedeHa Bbicokas 3ddextuBHocTh (98,8-100%)
dbepomona Illua-Etcy MJI CTT B perynasiuu 4ucCICHHOCTH SOJOHHOW TIUIOAO0KOPKH,
YTO HWJEHTHUYHO C TI0Ka3aTeIsIMHM, IIOJy4YEeHHbIMH B CTaHJapTHOM BapHaHTE.
VYpoxaitHocts B 2017-2019 rr. cocraBuna 25,6-35,6 1/ra, cranmaptaocts 98,0-98,6%
(tabnuma 31).

Tabmuma 31 — KonudecTBeHHass M KaueCTBEHHAs OIEHKAa YPOXKaWHOCTH sSOJOHHU
npu npuMenennu pepomona llun-Ercy MJ] CTT, 2017-2019 rr.

BapuanTsl buonornueckas VYpoxkaitHOCTB, T/Ta CrangapTHOCTB, %
3 peKkTHBHOCTD, %0
1 2 1 2 1 2
q;‘;‘;“ﬁzlgﬁ 9.2 | 822 | 305419 | 202410 | 985106 | 785126
Cranmapt 99,4 98,9 | 31,2+1,2 | 28,1+4,2 | 98,6+0,8 | 98,0+1,2
KonTpoib - - 16,3+2,3 | 11,1+5,2 | 67,6+1,1 | 51,0+2,3

*1 - CX AO «HoBomuxainockoey; 2 - 3A0 «Jlopucy»

VYpoxaitHocTh Ha onbITHOM ydacTke 3AO «Jlopuc» B 2017-2019 rr. cocraBuna
18,6-20,2 t/ra, uro Ha 5,6-7,9 T/ra HWXKE CTaHIAPTHOTO BApHWAHTA, 3TO MOXHO
OOBSICHUTH BBHICOKMM MPOLEHTOM IMOBPEXKACHUS MI0A0B si010HU OoT 12,8% (2018 r.) no

18,6% (2019 r.) nBymoyiocoi-orueBkoit mioaoxopkoit (II1B 2%).
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Takum o0OpazoM, IJIsi 4EpHOMOPCKOM 30HBI cagoBojicTBa KpacHogapckoro kpas
pa3paboTaHa ¥ BHeApeHa Ha miomaau 10 ra Guosioruyeckas CUCTEMa 3alIUThl SIOJIOHU
OT SI0JIOHHOM TMJIOOXKOPKHU, NPUMEHEHHE KOTOpOoW mo3BoiMT noiayuuth 30,5 T1/ra
yposKas.

B npukyOaHCKOI 30HE CaJOBOJICTBA W3-32 BBICOKOM YHMCICHHOCTH HE TOJBKO
A0JJOHHOM TIUIOJOXKOPKH, HO U JPYTrUX IUJIOJIONOBPEKIAIOMIUX BpEIUTENe He
neiaecoodpazHo npumeHsTh pepomon Ilun-ETcy® MJ[ CTT, [, T. K. OH sBisieTcs
LEJIEBBIM MPOJYKTOM, HANpaBICHHBIM HAa KOHTPOJIb YMCIEHHOCTH TOJBKO SIOJIOHHOMN

IO JOKOPKHU.

3.70ueHka JIKOHOMHUYECKOH IPPeKTUBHOCTH  OHOJOrMYECKO

CHCTEMbI3AIMTHI I0JIOHH OT SIOJIOHHOM IUI0I0KOPKH

Lenpto m000r0 IMIOJOBOTO XO34MCTBA SBIAETCS MPOU3BOJICTBO CTaHIAPTHOM,
OTBEUAIOIIEH TUTHEHHUYECKMM TpeOOBaHUAM, DKOHOMUYECKH KOHKYPEHTHOCIOCOOHOI
OPOAYKIIMU. OTUM TpeOOBAaHUAM BIOJHE OTBEYAET OMOJOTUYECKHH  METO
PETYIHPOBAaHUS YUCICHHOCTH SIOJIOHHOW TUIOOKOPKHU ¢ ToMolisio hepomonoB uH-
Ercy M/] CTT.

Ananu3 skoHOMHYecKo 3ddexTuBHOCTH TipuMeHeHus: depomonoB Iluu-Etcy
Ml CTT B cucreme 3amuThl SO0JIOHU OT SIOJOHHOW TUIOJOKOPKH (MPUOBLIH OT
peanusaiuu, ThIC.py0/Ta; pEeHTa0eIbHOCTH,%) B YCIOBUSAX YEepHOMOPCKOW 3OHBI
cagoBojcTBa KpacHomapckoro kpasi mokasaj, S5KOHOMUYECKHA OMPABIaHO MPUMEHEHHE
depomonoB Illuna-Etcy MJ] CTT (penrabenpHocth 137,6%), 4TO COmOCTaBUMO CO
CTaHJAPTHOM CHUCTEMOW 3alIUTHl NPUMEHSAEMOM B XO35MCTBE. [lOMHMO CHMXKEHUA
3arpaT Ha mnpuoOpereHne uHcekTunuaoB Ha 9089,2 py6./ra, OTMEYEHO CHIDKCHUE

MECTHIMIHOW Harpy3ku Ha 70% 1o roxy skcrepuMenTa (Tadymma 32).
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Tabmuma 32 —Dxonomuueckas >ddexTuBHOCTS MpuMeHenus (pepomona llun-Ercy MJI CTT npoTuB s610HHOM

m1010k0pkH B ycinoBusax CX AO «HoBoMuxaitinoBckoe

[lena
3atpartsl, ThIC. pyO./Ta peansam,
py0./11 Bripyu [TpuOsI Pertab
Ypoxait Cebectou- KaoT JTBOT
BapuanTt -HOCTh Cranzapr u3 MOCTb peanmza peanmza e-
> | -HoCT®, ’ Crannap | Hecran JIBHOCT
T/ra % HUX pyo0./11 Ol . -1I1H, - 1WH, .
BCETO CTOI/III’VIOCT :TOI/IMOCT mpoayK- | mapTHo Tmc.zy6./r TI:IC.];y6./F HpOIyK
U 17 - IIMH,
UHCEKTHI] | PEPOMOHO IpomyK o
U-THBIX | B Iun- PHH 0
o0Opabotr | Etcy t
OK MJICTT
®epomon IlIun-ETcy
MJCTT 30,50 98,50 480,50 8,23 17,50 1575 3 500 |1141,62 661,11 |137,6
(6nonornueckuit 800
METO]T)
Cranpapt 31,20 | 98,60 | 489,59 | 34,82 - 1569 3 500 | 1169,00 | 679,41 |1388
(XUMHYECKHIA
800
METO])
KonTtpois 16,30 67,60 454,77 - - 2790 3 500 418,71 - 36,06 |-7,9
800
AOGCOTIOTHO oT - 0,70 - 0,10 - 9,09 - 26,59 17,50 6 - - - 27,39 -18,30 |-1,2
. CTaHIapT
OTKJIOHEHHUE ;T
(+,) 14,20 30,90 25,73 8,23 17,50 -1215 - - 722,90 697,17 | 1455
KOHTPOJIS
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3aKJIouyeHue

1. BrepBele B KOHKPETHBIX arpoO3KOJIOTHYECKUX  YCIOBUSAX IOKHOTO
caZioBOJCTBA Poccwy MMONy4YeHBI HOBBIC 3HAHUS O BJIMSHUU HA MPOTyKTUBHOCTH,
KauecTBO M O€30MacHOCTh IUIOJIOB  sIOJJOHM COBPEMEHHBIX HWHCEKTHIIHJIOB,
UCIIOJIb3YEMBIX B TEXHOJIOTHSX 3aIMThl HACAKICHUHN SOJIOHU.

2. BbIsiBIIeHBI  OMOPKOJIOTHYECKHE OCOOCHHOCTH Pa3BUTHSA  SIOJIOHHOU
TUTOJIO’)KOPKH, B 3aBUCHMOCTH OT 30HBI CaJOBOJICTBA W COPTO IOJABOMHBIX
koMOuHanuii. [ToaTBep)aeHo, YTO Hayajao LBETEHHUs sS0JOoHM Ha mojaBoe MM 106
HACTyIaeT MOo3kKe Ha 2—3 JHS, YeM Ha mojaBoe M 9, B CBS3M C 4eM JIET NEPBOTro
nepe3ruMoOBaBIero MmokoyieHuss ¢utodara Ha 1-2 1OHS HAYMHAETCS TI03KE B
HacaXJaeHusx siosonn Ha moaBoe MM 106. B mpuxybaHCKOW 30HE CaJOBOJICTBA
KpacHomapckoro kpast €T 1epBoro MOKOJICHUS BPEAUTEISI HACTyIAaeT paHblie Ha 2—3
JHS, YeM B YEPHOMOPCKOHM, dYTO TpeOyeT KOPPEKTUPOBKH CHCTEMBI 3aIllUThHI
HACAXKIECHUN SI0JIOHU.

3. VYcTaHOBNEHBI  3aKOHOMEPHOCTH  (OPMUPOBAHUS  YPOXKAMHOCTH U
KadecTBa IUIOAOB SIOJIOHHW, B 3aBUCHMOCTH OT COPTO ITOJBOMHBIX KOMOWHAIIUN M
crienuPpUICCKUX YCIOBUN pPa3BUTHS SOJOHHON IUIOMO0KOPKH. YCTaHOBJIEHO, YTO B
yenoBusix 2017-2020 rr, npy 0JMHAKOBON CHUCTEME 3allUThl HACAXKIEHUU S0JIOHU OT
Cydia pomonella L., cHmxkeHHEe ypOKaWHOCTH OTMEYCHO B NPUKYOAHCKOW 30HE
cagoBoacTBa Ha 3,9 T/ra Ha moxBoe M 9 m Ha 2,6 T/ra — Ha momBoe MM 106.

CHmXeHue INPOAYKTHUBHOCTH M Ka4CCTBa OBIJI0 CTATUCTHYCCKH 3HAYMMBIMH.

4, BoisiBiena BbICOKass W cTrabwmiabHas Ouosnorndeckas 3S(PEGEeKTHUBHOCTH

(ceeM 99,1-99,8%; mamanuma 86,0-92,9%) npu KOHTpOJIE YHCICHHOCTH SOJTOHHOU



107
IIOJIO’KOPKU  PETYIATOPOB POCTA, IOBEHOUJOB M TPENApaToOB, OTHOCSIIUXCA K MPOUYUM

BelecTBaM, M HezgocraTtouHas 3¢ dekTuBHOCTh (cheM 84,7%, mamamuna 59,9%)
dbocdhopoprannueckoro wuHcektunuaa bu-58 Hoswii, K3. VYcrtanomieno, 4to B
BapuaHte ¢ npuMmeHeHueM bu-58 Hoseiil, KO konnuecTBo minogoB Ob110 Oosbllie Ha
46,1%, no cpaBHEHUIO C MOKAa3aTeNsIMU KOHTPOJIBHOTO BapuaHTa OoJibllEe, YTO Ha
36,2-39,5% Hmwke moOKazaTeled BapUAHTOB C MPUMEHEHHUEM MaJOTOKCHUYHBIX

HMHCCKTHUIIHUIOB.

5. VYcraHoBlieHO, 4YTO 32 CYET  CHWXKEHUS  (UTOTOKCUYHOCTH
OouopanronanbHoro mpemnapara Wucerap, BT pactenus s06710HM Oo0jee aKTHBHO
peanu3yloT CBOM OWOINOTEHIMAJI, 4YTO BBIPAXKACTCS B YBEJIWMYCHUU  JIJIUHBI
OJIHOJIETHEr0 TMpHUPOCTa SOJOHM, B CpPaBHEHUH C KOHTpoieM Ha 25,2-47,5% wu
[UTOIIAIM JIMCTOBOM IuracTHKU Ha 17,5-21,9%. CHmxeHue IIWHBI OIHOJIETHETO
npupocta Ha 3,5—7,7% u miomaau JUCTOBOM MOBEpXHOCTU Ha 3,6—7,2% OTMEUYEeHO B
pe3yibTaTte IBYKpaTHOM o00paboTku (ocdopopraHudeckuM HHCEKTUIUI0M bu-58
Hosgrrit, KO ¢ Hopmoii pacxoaa 2,0 ji/ra, 9T0 TOBOPUT O BBICOKOH (DUTOTOKCHYHOCTH
npenapata. OTMeueHa HE CYIIECTBEHHAs pPa3HUIA IOKa3aTeled OMOXMMHUYECKOTO
cocTaBa IJI0A0B s1010HU copta ['onpen Jlenuiiec, B 3aBUCUMOCTH OT NMIPUMEHEHHUS B
CUCTEMax 3alllUThl IOBEHOU0B U (OCHOPOPTaHNIECKUX COCTUHEHUN.

6. YcraHoBneno, 4To (OHOBOE COJACp)KAHME JWMETOaTa B TIOYBE
HaCaXJIeHUI s10JJ0HM OCEHbIO 10 OKOHYaHUI0 «Cpoka oxunanusi» npesbimaer OJJK B
1,2-1,7 pa3a, BeCHOM CIIEIYIOMIETO TOJa €ro KOHIeHTpalus cHrkaercs mo 0,5-0,6
OJIK. HenonHoe BbIBEAEHUE NUMETOATa OOBACHSIETCA CHOCOOHOCTHIO €r0 MOJEKYJ
BCTYIATh B PEAKIIMIO0 KOMIUIEKCOOOpa30BaHUs C MOHAMU METAJJIOB, OCOOCHHO JKeJie3a,

BBICOKOE COJIep>KaHuE KOTOPOTO OTMEUEHO B MOYBE OMBITHOrO ydacTka (22-26 r/kr).
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Conepxanue quMeroara B miiofax si0yioHu 1o ucredeHuto «Cpoka oxupanus» (40

nueit) cocrasuio 1,5 MJIY. Brnepsoie it canoB rora Poccun onpeneneHa cKOpocThb
JeTpafiallid HMHCEKTULUIOB Kjacca IOBEHOHIOB B arpodKOCHUCTEME «IOYBa —
MPOAYKIIUS». Y CTaHOBIICHO, UTO cojiepkaHue eHOKCHKapOa B Ii1oaax s0J0HU copTa
lonpnen Jlenumec Ha 20-e CyTKM mociie JBYKPAaTHOTO MPUMEHEHUE WHCEKTHIUAA
Wncerap, BJI' ¢ HopMmoit pacxona 0,6 kr/ra cocraBuio 0,34 mr/kr, uto Huwxke MY B

2,9 paza. [lonHbIil pacnag KCeHOOMOTHKA B MOYBE OTMeUeH Ha 40-¢ CyTKH.

7. VY CTaHOBIIEHO, YTO B PETMOHE FOKHOTO €a/l0BOACTBAa Poccuu conepxaHue
¢doHoBBIX KceHOOnOoTHKOB (MeTtabomToB /1T 1 nzomepor I'XIII") B mouse u miogax
sa0nouu coctaBmwio 0,01-0,0036 mr/kr, HECMOTpPsSI Ha TO YTO MpenapaThl 3TON TPYIIIbI

HC IPUMCHATIOTCS B CaAOBOJACTBC oonee 50 ner.

8. Jlns  4epHOMOPCKOM 30HBI  camoBoACTBa KpacHomapckoro  Kpas
pa3paboTaHa ¥ BHeJApeHa Ha 1uionaay 10 ra Guosornyeckas CucTeMa 3aluThl sSI0JI0OHU
OoT sI0JOHHOW TUIOAOXKOpKU Tpu mnpumeHeHun ¢epomonoB Ilun-Ercy MJ| CTT,
no3Bouistonias coxpanutb 30,5 T/ra ypoxkas co CTaHAApTHOCTHIO TIOA0B 98,6%, mipu
CHW)KCHHUH MECTUIIMIHON Harpy3ku Ha 70% u 3aTpat 3a mpuoOpETeHNE NHCEKTUITUIOB
Ha 9087 py0./ra. BeisiBiaeHO, YTO NMPHU BBICOKON YHCICHHOCTH ILJI0JIOITOBPEIKIAIOIINX
BpeAuTeNneld B SOJIOHEBBIX arpoleHo3ax NPUKYyOaHCKOW 30HBI CaJ0OBOJICTBA HE
nenecoodpazno npuMeHsaTh Gpepomon Iua-ETcy® MJI CTT, | B cucTeMe 3aluThl
SOJIOHM OT BPEIUTENEH, T. K. OH SBIACTCS IICJIEBHIM MPOJAYKTOM, HANpaBICHHBIM Ha
KOHTPOJIb YHUCJICHHOCTU TOJBKO SIOJJOHHOW TMJIOJ0KOPKH, MOITOMY TpeOyIoTCs

JOITOJIHUTCIIBHBIC MHCCKTUIITMAHBIC O6pa6OTKI/I, YTO 3KOHOMHUYCCKH HC BBI'OAHO.
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PEKOMEHJIALIHUU IMPOU3BOACTBY

1. B nensx arposkosiorndeckoil 6€30MaCHOCTH U X031 CTBEHHO-3KOHOMUYECKON
pe3yabTaTUBHOCTH BBIPAIIMBAHUS TUIOJ0B SO0JOHM SKOHOMHUYECKH BBITOJHO) CTPOUTH
CUCTEMY 3allUTHBIX MEPONPUATUN MPOTUB SIOJOHHOHN TUIOAOKOPKH OCHOBBIBASICh HA
OWonormueckoM  MeToie. PekoMeHayeTrcs Uil M30JUPOBAaHHBIX  yYacCTKOB
YepHOMOPCKOM 30HBI camoBoacTBa KpacHomapckoro kpas B ¢deHodazy s010HH
«BBCH-60 - mepBble IBETKHM OTKPBITH» OJHOKPAaTHOE pa3BelIMBaHUE (HEepOMOHOB
[un-Ercy MJ] CTT, ¢ Hopmoii pacxoga 500 mr./ra mwmm 1 amcnencep/20 Mm% Ha
BBICOTY 2/3 JiepeBa OT MOBEPXHOCTU 3€MJIH, C CEBEPHON CTOPOHBI B CEpeIMHE KPOHHI,
JUI WCKITIOYCHHS TPSMOTO TIOMAaJaHWsl COJHEUHBIX JIyded Ha aucrneHcepsl. s
YYaCTKOB, PACIIOJIOKCHHBIX B MAacCHBE MPOMBIIUICHHBIX HACAXICHUH HEOOXOIUMO
YCUIIUTh TpaHuLbl 5% JUCIIEHCEPOB.

2. C nenbro COXpaHEHUs KauecTBa IUIOI0B B XO34HCTBaX, I€ B IOYBAX OTMEYEHO
BBICOKOE COJIEp)KaHUE METaNIOB, OCOOEHHO JKeje3a, He PEKOMEHAYETCS B CUCTEMax
3alIUTHl OT BpeAMTENIeH NPUMEHATH (POCPOPOPraHUYECKUE HMHCEKTULHUIBI C <«I.B.
AUMEToaT», TaK KaK  KCEeHOOMOTUK  CIOCOOEH  BCTYNaTh B PEAKIUIO
KOMILIEKCOOOpa30BaHMsl C HOHAMU METaJUIOB U COXPAaHSIThCS B MOYBE B KOJMYECTBE
1,2-1,7 OJIK. Komminekchl auMertoara ¢ noHamu Fe?" u Fe3* pasnmaraiorcs 3a MecsuHblif

nepuoa He 6oiee 5 %.
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CIIUCOK COKPAIIEHUH U YCJIOBHBIX OBO3HAYEHUN

COT — cymma 3 dekTHBHBIX TemIeparyp;
B/II' — BogHOAMCIEPTUPYEMBIE TPAHYJIBL;
CII — cmaynBaronuiics MOpouoK;

K3 — xoHUeHTpar sMmynscuy;

KC — xoHueHTpaT cycneH3uu,

dOC — dhochopoprannueckue CoeTMHEHNUS,
MBII — Mmukpobuonaornyeckue npenaparsl;
JTHOK — 4,6-anHuTpO-0-Kpe3oi;

XOC — xJ10pOpraHUuvE€CKUe COCTMHEHUSI;
XOII — xyopopraHuuecKre NeCTULUIBI;
JAT — nuxnopheHUITPpUXIOPITaH;

I'XII" — rekcaxJIOpIUKIOTEKCaH;

OB - OTpaBJIAOMKUC BEIICCTBA,

ITAB — moBepXHOCTHO-aKTUBHBIE BEIIECTBA;

NCX — MUHrMOUTOPHI CHHTE3aXUTHHA,

JIIP — neTekTop mMoCTOSTHHON CKOPOCTH PEKOMOWHAIINH;
BM/1Y — BpeMEHHO MaKCUMAJIbHO JOIYCTUMBIA YPOBEHb;

OIIB — sKOHOMHUYECKUM TOPOT BPETOHOCHOCTH.


https://www.pesticidy.ru/dictionary/wettable_powder
https://www.pesticidy.ru/dictionary/emulsion_concentrate
https://www.pesticidy.ru/dictionary/suspension_concentrate
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[Tpunoxenue 3

Tabauua I1 3.1 — buonoruyeckas >Q(hekTUBHOCT UHCEKTULUIOB B OopbOe ¢ f0moHHOM miogoxopkoir 3AO OIIX «LlentpanbHoen,
kB.14b, copt l'onnen lenumec, 2017 r.

Y4TeHo 10108
Hopwma B TQ/IAJTUIIE B TICPUOJ] CheMa ypoxkas [ToBpexaeHo o108, % buojoruyeckas
Bapuant ’ ’ b pexkTuBHOCTH, %0
pacxona IIT.
OIIbITA
(kr/ra, n/ra) B 3 aux B B CbEMHOM B CbEMHOM
cero B IaIaJIULIE
TIOBPEIKICHO ENEN 10O ypoxae ypoxae

11 1 9 0,5 86,6 99,2
8 0 0 0,5 100,0 99,2
AT??@"H’ 0.75 13 1 8 0,4 881 99,3
9 0 0 0,4 100,0 99,3
Cpennee 10 0,5 4,25 0,5 93,6 99,3
9 1 11 0,2 83,6 99,7
6 0 0 0,2 100 99,7
H“’I%gm’ 10 6 0 0 0,2 100 99,7
8 0 0 0,2 100 99,7
Cpennee 7 0,3 2,75 0,2 95,9 99,7
10 1 10 0,4 85,1 99,3
15 0 0 0,3 100 99,5
H‘*Bff[rrap’ 0.6 13 0 0 0.3 100 995
12 1 8 0,2 100 99,7
Cpennee 13 0,5 4 0,3 96,3 99,5
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Y4reHo mio10B

[ToBpexneHo mioaos, %

buosgornueckas

Bapuanr Hopma pacxosna | B Iajaluue B IEPHOJ ChEMA ypOiKasi, IIT. s} dexruBHOCTD, %0
OTIbITa (xr/ra, n/ra) B CHEMHOM
Bcero W3 HuX noBpexIEHO B MAJJAJIIE | B CBEMHOM YpOXKae B I1aJ1aJIMIIC —
18 4 22,2 2,8 66,9 85,3
bu-58 0.8 12 2 8 2,7 88,1 85,4
Hoswiid, ’ 16 3 18,8 2,9 71,9 85,1
K3 16 2 13 2,7 80,6 85,4
Cpennee 16 2,8 17,5 2,8 76,9 85,3
Kontpons | - 35 23 65 61 - -
38 25 66 59 - -
42 26 62 58 - -
40 28 70 59 - -
Cpennee 39 26 67 59 - -
HCPos 1,4 1,3 2,1 2,0 1,5 0,6
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Tabauua II 3.2 — buonoruveckas 3 peKTUBHOCTh HHCEKTULIUI0B B 00pbOe ¢ f10moHH0# mio0k0pKoit 3AO OIIX «LlenTtpanbHoen,
kB.14b, copt l'onnen Jlenumec, 2018 r.

YureHo mio10B

buomgornueckas

Bapuant Hopwma B MaJIajiuIle B IEPUO]] ChbeMa ypoxKas, [ToBpexaeno mioaoB, % Sh(EKTHBHOCTH, %
pacxona IIT.
- (xr/ra, ni/ra) Bcero N3 HuX moBpexIEeHO B I1aJ1aJIMIIE B ChCMHOM B I1aJ1AJIMIIE B CbCMHOM
ypoxkae ypoxae
17 1 6 0,3 85,9 99,4
0.75 15 0 0 0,4 100 99,2
Atabpon, KC ’ 18 2 11 0,4 74,1 99,2
16 1 6 0,5 85,9 99,0
Cpennee 17 1 6 0,4 85,9 99,2
13 1 8 0,2 81,2 99,6
0.3 14 1 7 0,1 83,5 99,8
WUncerap, BT ’ 15 1 7 0,2 83,5 99,6
15 1 7 0,2 83,5 99,6
Cpennee 14 1 7 0,2 83,5 99,6
24 2 8 0,4 81,2 99,2
19 23 1 4 0,5 90,6 99,0
Jrodoxe, KD ’ 23 1 4 0,6 90,6 98,9
21 1 5 0,5 88,2 99,0
Cpennee 23 1,3 6 0,5 85,9 99,0
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[Iponomxenue Tabnuupl 11.3.2

Y4TeHo 1o 0B
Hopma B IMaJaJINIIE B IEPUO CheMaA ypOKasd [ToBpexneHo mioaos, % brosorieckas
Bapuant p At PHOA yp ’ p ’ 3¢ deKTUBHOCTH, %0
pacxoa LIT.
OIIbITa
(xr/ra, n/ra) Beero 5 HUX OB B CHEMHOM B ChEMHOM
POKICHO | B Magauile B MAJAJIALIE
ypoxxac ypoxae
25 4 16 1,9 62,4 81,4
0.8 26 6 23 3,8 45,9 81,8
bu-58 Hoserit, KD ’ 24 3 13 1,9 69,4 81,4
25 5 20 3,3 52,9 81,7
Cpennee 25 4,5 18 2,7 57,6 81,8
15 1 7 0,2 83,5 99,6
05 18 1 6 0,1 85,9 99,8
Koparen, KC ’ 16 0 0 0,2 100 99,6
16 0 0 0,2 100 99,6
Cpennee 16 0,5 3 0,2 92,9 99,6
Konrposn - 36 16 17 50 - -
42 18 19 51
43 18 19 62
39 17 18 47
Cpennee 40 17 42,5 52,5 - -
HCPgs 1,1 0,9 1,1 1,8 1,6 0,6
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Ta6auua I1 3.3 — bronoruveckas 3 peKTUBHOCTh HHCEKTULIUI0B B O0pbOe ¢ 10moHH0# mno0k0pKoit 3AO OITX «LlentpanbHoen,
kB.14b, copt l'onnen lenumec, 2019 r.

Y4YTeHo miIoI0B

buomgornueckas

Bapuant pligf(l)w;a B MaJIajuIe B IEPHO]] CheMa ypoxkKasi, IIT. Tospexaero niozos, % 3¢ dEeKTUBHOCTD, %
oribrTa (xr/ra, n/ra) Bceero W3 HUX moBpex1eHO B I1aJIAJIHIIE B ChEMHOM B ITIaJIaJIHIIE B ChEMHOM
ypoxae ypoxae
26 1 4 0,2 90,7 99,7
0.75 24 0 0 0,3 100 99,5
Arabpon, KC ’ 25 1 4 0,2 90,7 99,7
25 1 4 0,2 90,7 99,7
Cpennee 25 1 4 0,2 90,6 99,7
22 1 5 0,6 88,4 99,1
0.6 21 0 0 0,4 100 99,4
WUncerap, BT ’ 25 2 8 0,4 81,4 99,4
23 1 4 0,5 90,7 99,2
Cpennee 23 1 4 0,5 90,7 99,2
23 1 4 0,2 90,7 99,7
19 22 2 9 0,3 79,1 99,5
Jrodoxe, KD ’ 23 1 4 0,3 90,7 99,5
23 1 4 0,3 90,7 99,5
Cpennee 23 1,3 6 0,3 86,0 99,5
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[Iponomxenue Tadbnuuel 11.3.3

Hopwa Y4TeHo 1miojion ToBpexKCH0 107108, % buonorunueckas
Bapuant pacxosa B IIQJIAJIMILIE B IIEPHUOJI CbEMA YPOIKasi, IIT. 3 PeKTUBHOCTD, %0
OIbITA (xr/ra, n/ra) Bcero N3 Hux noBpex1eHo B IIAAJINLIE B ChCMHOM B [aIaJINLE B ChCMHOM
ypoxae ypoxae
25 7 28 3,7 34,9 84,4
08 24 6 25 3,8 41,9 84,2
BU-58 Hossrii, KD ’ 23 5 22 3,6 48,8 84,5
24 6 25 3,9 41,9 84,1
Cpennee 24 6 25,0 3,8 41,9 84,2
21 1 5 0,2 88,3 99,7
0.5 22 0 0 0,1 100 99,8
Koparen, KC ’ 23 0 0 0,2 100 99,7
22 1 5 0,2 88,3 99,7
Cpennee 22 0,5 2 0,2 95,3 99,7
Konrposn - 36 15 42 65 - -
38 18 47 66
35 15 43 68
37 16 43 65
Cpennee 37 16 43 66 - -
HCPgs 0,85 0,89 1,44 1,89 1,9 0,6
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