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80 ner paszButusi arpoOuolieHosiorud B MHcTUTyTE 3amuThl pacteHuil. 3yOKoB
A.®. Ilox penakmueit U.5. I'puyanosa. Cankr-IletepOypr: BU3P, 2015, 110 c.
(ITpmtoskenus K )xypHany « BeCTHHK 3aIuThl pacTeHuin», Nel5).

80 years of agrobiocenology development at the Institute of Plant Protection.
Arkadii F. Zubkov. Editor Igor Ya. Grichanov. St.Petersburg: VIZR, 2015, 110
p. («Plant Protection News, Supplementsy, N15).

B kxHHTE MO3TaNmHO PacCMOTPEHO Pa3BUTHE arpOOMOLICHOJIOTHH KaK CEIbCKOXO3SMCTBEHHON HAYKH C Ce-
penusbl 30-X TOOB MPOILIOTO CTOJETHS, KOTa ObUTH HOIy4YCHBI IIEpPBhIE OTHOCUTENILHO IOJTHBIE CBEACHHUS 00
arpoOHOIICHOTUYECKUX KOMIUIEKCaX Ha MOJIAX CebCKOXO3SIMCTBEHHBIX KYIbTyp. Pe3ynpTaTel paboThl 3KCIIEoU-
un yueHsix BU3P B openOyprekoil crenu B 1935 1. mo u3y4eHUIo KOMIUIEKCA BPEIHBIX M MOJIE3HBIX HACEKO-
MBIX Ha CEJIbCKOXO3SHCTBEHHBIX TI0CEBAX B CPABHEHHH C OKPYKAIOIMMHU LETHHHBIMH U 3aJIS)KHBIMH OHOIICHO-
3aM¥ OBICTPO MPUBJICKIM BHUMaHHE, IIOCKOJIBKY 338 HOBBII OOBEKT HCCIIEIOBAaHUN ObUT NPUHAT arpoOHOIICHO3 —
clararomuiics Ha Mojie KOMITJIEKC B3anMOICHCTBYIONMX opraHn3MoB. Co BpeMEHEM B arpoOHOIICHOJIOTHI pas3-
BIJIOCH HECKOJIBKO HallpaBJIeHUH uccienoBanui. B 1-if rmaBe paccmMoTper stan (pU3nOHOMHUYECKOTO ONUCAHUS
arpoOMOIIeHO030B. DKOCHCTEMHOMY Pa3BUTHIO KOJIMYECTBEHHOH arpoOHOIIEHOJIOTHH — OLEHKE OMOIICHOTHYE-
CKHX CBSI3¢H MEXIy KOMIOHEHTaMH arpoIeHO30B, TPOPUIECKOH UX CTPYKTYpe mocsmeHa 2-51 riaaa. C 1970-x
rOJI0B HAYaJIMCh MCCIIEOBAHUS SHEPTeTUYECKOTO MOTEHIMAala arpoOHOreoIieHO30B. ATPOOHOIICHONIOTHS CTala
CITY’)KUTh METOJIOJIOTHUYECKHU CBS3YIOIICH AUCIUILIMHON CPEIU CEIbCKOXO3IHCTBCHHBIX HayK. B 3-i rmaBe pac-
CMaTpUBaeTCsl KOJMUYECTBEHHAS XapaKTepHUCTHKAa B3aMMOOTHOIIEHUH MEXTy KyJIbTYPHBIMH DPACTCHUAMH H
BpenHBIMU opraHum3MaMu. OCHOBHOE BHHMAaHHE YJICJIEHO 3aBepIIAlOIeil CTaAu{ OIpEeIeNIeHHs POl TeTepo-
TpoOB — OLICHKE KOMIIIEKCHOH BPEJOHOCHOCTH COPHSKOB, BpenuTeseil M 0oye3Hel CelbCKOX035HCTBEHHBIX
KyJIBTYp Ha ypOBHE I0JIEBOTO arpoleHo3a. B mocnenyromux riaBax o0CYXIaeTcsi COBPEMEHHOE COCTOSHHE U
3HaYEHHE arpoOHOIIEHOIOTHH.

IMpennasnayena s corpyanukoB HUM, mpodeccopcko-npenonaBaTenbckoro cocraBa U CTYICHTOB
YHHBEPCHUTETOB CETECKOXO3SICTBEHHOTO NMPOGMIIA, ST arPOHOMOB M CITYKOBI 10 3allIUTE W KapaHTHHY pacTe-

HUU.

KuroueBsie cioBa: anO6I/IOLleHOJ'IOFI/I5l, arposKoOJIOTHA, an06I/IOLIeH03, arposKoCUcTeMa, NCTOPUA HAYKH.
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PonnonoBa A.E., TOKTOp OHOJIOTHYECKUX HAYK, Ipodeccop

PaboTa BeImosHEHA B pamkax [IporpaMMbl (yHIaMEHTAIBHBIX HAYYHBIX HCclenoBaHuit B Poccuiickoit
Oeneparnuu Ha gosrocpounsii iepuon (2013-2020 roawpl) (yTBepxkaeHa pacropsokenueM [IpaBurtenbetBa Poc-

cuiickoit denepannu ot 27 nexadps 2012 r. Ne 2538-p).

PexomMeH10BaHO K MeYaTu peJakIMOHHOM Kojulerueil Beepoccuiickoro HayqHo-UCCIe10BaTENbCKOIO HH-
CTUTYTa 3alIUThl pacTeHui 25 urona 2015 r.
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INPEAUCJIOBUE PEJJAKTOPA

Hosas xHura npogeccopa A.®. 3yOkoBa sBiIsIeTCs 0030pOM OTEYECTBEHHBIX TEOPETHU-
YEeCKUX BO33pEHUI Ha arpoOMOLICHO3 B MX PAa3BUTHUU U NPAKTUYECKUX HCCIEIO0BaHUN B 00-
JacTU arpoOMOIIEHOJIOTHH, TIPOBOJUBIINXCS BO BcepoccHiickoM MHCTUTYTE 3alUTe pacTe-
HUN COBMECTHO C HEKOTOPBIMM JIPYTUMH YUPEKICHUSAMU CTpaHbl ¢ cepeaunsl 1930-x rr. bo-
raredmmii (pakTHYECKHii MaTepuai Mo ATOMY HAaIPaBJICHHIO ObLI OIyOJIMKOBAH aBTOPOM B
npenpiaymux MoHorpadusax (3yokos, 1995, 2000). Marepuanbsl HACTOSIIETO U3AAHUS YKE
myO0IMKOBaIUCh aBTOpoM B cepuu crareit (2005a, 6, B, 1, 2014, 2015a, 20156). Tem He me-
Hee, cOOpaHHbIE BMECTE M OTPEJAKTHPOBAHHBIE aBTOPOM, OHM IPEICTABISIOT IEIOCTHBIN
B3 A.@. 3yOKoBa Ha MpoOiieMy B €€ COBPEMEHHOM COCTOSIHUU M PEKOMEHIIYIOTCS K TIPO-
YTEHHUIO.

B kuwure nsare riaB. B 1-ii riiaBe gana uctopus pu3MOHOMUYECKHUX ONMUCAHUN arpoOuno-
1eHo30B. [loka3zaHo, YTO TEpBBIE ONMMCAHUS OWMOLIEHOTHYECKHX KOMIUIEKCOB Ha MpUMEpE
MIIEHUYHBIX TIoyiel Obutn caenansl B 1935-1937 rr. I . beii-buenko u T.I'. I'puropseBoii Bo
BpeMs opraHn3oBaHHbIX B3P skcnienunuii B paifoHbl 0CBOEHHS HOBBIX 3eMenb B OpeHOypr-
CKOM 001acTH U 3aBOJIKBE.

Arpo0OHOIIeHOIOTHYECKUE UCCIeA0BaHNs ObUTM MPOAOKEHBI o1 pykoBojacTBoM T.I.
['puropneBoii Bckope mociie BOMHBI € I€JIbI0 UCCIEeI0BaHUH MIIEHUYHBIX arpoOHOIIEHO30B B
YCIOBUAX MacIITaOHOW paclallKy HEJWHHBIX U 3aJIeXKHbIX 3eMenb B 1950-e rr. B cremsx 3a-
BOJDKBSA, FOxHOTrO 3aypanbs Poccun u Kazaxcrana. Otu nccnenoBaHus 1ajad HOBBII MOIIHBIN
CTUMYJI JUIs Pa3BUTHS HAYYHOM IIKOJBL. B nanpHeiIeM KOJJIEKTHBOM IOJ PYKOBOJICTBOM
npodeccopa B.M. Tanckoro Obliia npeayiokeHa OleHKa KOMIUIEKCHON BPEJOHOCHOCTH Hace-
KOMBIX, (PUTOIATOT€HOB U COPHSAKOB B arpolieH03ax MIIEHUIbl U JPYTUX KYJIbTYp Ha MpUMe-
pe arponanamadTa Kamennoit Crenu Ha FOro-Boctoke L{entpansno-UepHozemHoro paiioHa
(2-s1 raBa KHUTH).

B 3-ii rmaBe kHUTHM 000CHOBAH PKOCHCTEMHBIA CTATyC arpOOMOIICHO30B M arpodKOCH-
CT€M, TMPE/CTaBIEHHBIH BHJIOBOM, MPOCTPAHCTBEHHOW, BPEMEHHOH M (YHKIHMOHAIHHOU
crpykrypamu. [lpuxiagHoe 3HaueHHE arpoOMOIEHOJIOIMYECKHX HCCIEOBAHUN Ba)KHO HE
TOJIBKO JJIsl 3aIlUThl PACTEHHUM, HO U JUId 3eMJIe/leNns U MOJEBOACTBA (4-5 Ii1aBa), a TakxkKe
JUIE METONOJIOTMHM €CTECTBO3HAHMS MAXOTHBIX 3€MEJIb, ONMUCAHHOW B 5-U M MOCIEIYIOIIUX
IJ1aBax KHUTH.

B HekoTopsix rnaBax A.®D. 3yOKOB 3aTparuBacT NPEIbICTOPUIO CTAHOBIICHHS arpoOHo-
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teHosorun B XIX — Hagane XX cromerwii. Mexay tem, psan yaensix (Robert A. de J. Hart,
John McConnell Douglas) cuuraror, 4TO 3a4aTKH TOTO, YTO CErOAHS HA3BIBAIOT arpOIKOCH-
cTeMaMH WU arpoOuoreoneHozamu (Sensu A.dD. 3yOKoB) CyIIeCTBOBAIM €IIe B J03eMIIe-
JIEJIBYECKYIO 3I10XY YEIOBEUECTBA. B aHIVIOA3BIUHON JIUTEpAType 3TU IKOJOTUYECKUE CHUCTE-
MBI Ha3bIBAIOT «IecHble canbl» (forest gardens) mmm «arposjeca» (agroforests), KOTOpbIe
MOKHO OOHapYXHUTh JaKe B Hallle BpeMs B TNIYXUX YroJIKaxX TPOIUYECKOro mosica AQpUKu u
Azun. OHU (HOPMHUPOBATUCH BAOIH MOKPBITHIX JDKYHTIISIMH PEYHBIX OCPETOB U BO BIIAXKHBIX
pearopesix. B mpoiiecce coOuparenscTBa, — OJHOW M3 JPEBHEUITUX (OPM XO3SIMCTBEHHOMN
JESATEIbHOCTH YEJIOBEKa, MOJIE3HbIE TPABSHUCTBIE U JIPEBECHO-KYCTAPHUKOBBIE PACTEHUS
M0JIb30BAJIUCH 3AIIUTON M YXOJOM CO CTOPOHBI YIEHOB JPEBHEH CEMbH, & HEXKENaTeIbHbIC
BUJIBI PACTEHUI MOCTENICHHO YHUUTOXAIHUCh. [Ipy GOJIBIIOM jKEeJTaHUU TaKyIO MEPBOOBITHYIO
arpo’KOCUCTEMY MOXHO YCMOTPETh U B paiickoM caay (Daeme), onucaHnHoMm B bubnuu (bbI-
tue 2:10-17).

B ucropuu 3k0510rvMM OJJHUMH U3 MEPBBIX IKOJIOTOB CUUTAKOTCA APUCTOTENb, €r0 I0-
crenoBatens Teodpact, — aHTUYHBIH OCHOBOIIOJIOKHUK T€000TaHUKH ((HDUTOLIEHOIOTHH), a
tarke [lnuunii Crapmumii. B paBHOI cTeneHN X MOXHO CUMTATh U MEPBBIMH arpo3KOJIOra-
MU, TaK Kak 00BEKTaMM MX UCCIEOBaHMUU SBISUINCH, B TIEPBYIO OYepE/lb, CEIbCKOXO3ANUCT-
BEHHBIE PACTEHUSI U KUBOTHBIE, UX OOJIE3HH, Mapa3suThl U BPEIUTEIH.

Bce xe, ncropusi Hay4yHbIX HCCIEAOBAaHUN MO arpo3KoJOTUH (U arpoOHOIIEHOIOTHH, B
YaCTHOCTH) B COBpeMEHHOM NMoHMMaHuu HaunHaercs B XVII Beke. [Ipuuém, oTHOCUTENIBHO
JOCTOBEpHAss WICHTH(HUKAIUS OOBEKTOB HAYYHBIX HAONIOJCHUNA U DKCIEPUMEHTOB cTaja
BO3MO>KHOH TOJIBKO TOTJa, KOTJa IIBEACKHUI ecTecTBouCHbITaTeNb U Bpad Kapn JInnueln co3-
Jlall eIMHYI0 CUCTEMY KJIaCCU(HUKALUU pPaCTUTEIBLHOTO U KHBOTHOTO MUPA, B KOTOPOM ObLIN
00001IEeHB! ¥ B 3HAYUTENILHOMN CTENEHN YHOPSA0YeHBl 3HAHUSI BCETO MPeAbIAyIIero nepuoaa
pa3Butus Ouonorudeckord Hayku. OJHAKO, TEPMHUHOJOTHUECKUNW U TOHSATUUHBIA ammapar
HKOJIOTUYECKOM HayKH, Kak mpaBuibHO oTMeTus A.®D. 3yOkoB, popmupoBaics ¢ koHma XIX
110 cepeanHbl XX BeKa.

NHuTepecHo, 9TO caM TEPMHUH «OMOIIEHO3) BIEPBHIE, 10 MHEHUIO OOJIBIINHCTBA HCCIIe-
JoBatesel, ObUT UCTIOIh30BaH B HEMEIKOW HayuHOU nuTeparype Kapmom Mébuycom B 1877
rogy, B JanbHeiiieM Haubojee Ooraro TpaHc(HOpPMHUPYSCh B HOBbIE TEPMHUHBI C HOBBIM
CMBICJIOM B PYCCKOSI3BIYHOM suTeparype (cM. riaBy 1 Hactosimiedt kHuru). Tak MosSBUIUCH
«HMCKycCTBeHHBIN Omonieno3» (beii-buenko, 1936), «ouoreoneno3» (Cykaues, 1942), «arpo-
ouoneno3» (beit-buenko, 1957), «arpobuoreorienos» (Kamermies, 1968), MHOXKECTBO TepMU-

HOB C OCHOBOH «OECHO3» U CHOBOCO‘{eTaHHfI, BKJIIOYAOMIUX TCPCUUCIICHHBIC TCPMUHBI. Cae-
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NyeT 3aMETHUTh, YTO AUCKYCCUHU O MPUOPUTETE U CMBICIE TOIO WM UHOIO U3 3TUX TEPMHHOB
BEJICh TOJIBKO B PYCCKOSI3bIUHOM JUTEpaType. AHIVIMHCKUN SA3bIK, cTaBIIUN B XX BEKE MHU-
POBBIM B HayKe, pa3BUBaJl CBOIO IKOJIOTMYECKYIO TEPMHUHOJIOTHUIO, CJIA00 MEPECEKABLIYIOCS C
pycckoit Bruioth 10 1960-80-x rT., KOT/1a OBUIM MEepeBEICHbI Ha PYCCKUI S3BIK KPYITHEHIITHE
akojornueckue MoHorpaduu. C 1990-x rr. BIUIOTH O HACTOSIIETO BPEMEHH MPOUCXOIUT
MacCOBBII «BOPOCY» AHTIIOSN3BIYHBIX TEPMHHOB B PYCCKHM SI3bIK (KaK MPaBUJIO, TyTEM PYyCH-
¢ukammn) 6€3 MX COMOCTABIICHUS C YK€ UMEIONICHCS PyCCKOW HaydyHOU TepMuHOIOorHei. K
CO’KaJICHHIO, HOBBIE OTE€YECTBEHHBIE CIIOBAPH I10 3KOJOTUU MEXAHUYECKH J00aBIISIIOT HOBbIE
MHOCTPAaHHBIE CJIOBA K YK€ CIIOKMBUIEMYCS CIIOBAPHOMY 3aI1acy, OKOHYATEJIbHO 3aIyThIBas
Hay4YHYIO OOIIECTBEHHOCTh. 3/16Ch HE MECTO HAUMHATh COCTABIIEHUE COBPEMEHHOTO Te3aypy-
ca Mo arpoOMOTreoIeHOIOruH (arpo3KoIoruu). JloCTaTOUHO OTMETUTh, YTO CMBICI TEPMHUHA
«arpoOHoreoIeH03» IBOIOIMOHNpoBal oT KamebrmeBa q0 3yOKkoBa B TaKOH CTEIECHH, YTO
CTaJl HEOTIIMYMM OT CMbICIIa TepMUHA «arposkocuctema (bynarkun, Jlapuonos, 1992; Cino-
Bapb JKOJIOTMYECKUX TEPMHHOB M ompezaeneHuii, 2010). B nenom, HECOMHEHHO, KHUTA TO-
CITy’)KUT JTaJIbHEHIIeH yHU(UKAIIUN arpodKOJIOTHUECKOW TEPMUHOIOTHU B JIOTIOJTHEHHUE K CBO-

ell IeHHOCTH KaK UCTOPHUYECKOI0 OUepKa pa3BUTHS OTEUECTBEHHOM HAYKHU.

U A puyanos, 0.6.1., 3a6. 1a6. BU3P
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BBEJIEHUE

B BU3P pa3puro arpoOHOLEHOIOrHYECKOE HANIPABICHUE HCCIEOBAHNN CTPYKTYPHBIX
€AVHUL MaXOTHBIX 3€MeJIb — arpodKocucTeM. M3yueHue moJyieBbIX KOMIUIEKCOB BPEIHBIX U
TMOJIE3HBIX HACEKOMBIX Hauanoch B cepenuHe 1930-X rogoB B 01aroaTHRIX YCIOBHSIX MOII-
Horo pa3Butus B BU3P Mukonoruu, GUTONATONOrHH, CEIbCKOXO3SHCTBEHHON SHTOMOJIOTUU
(moneBast ¢hayHa u nopa, onrcanue OMOJIOTUU BUAOB, PACIPOCTPAHEHUE, paHOHUPOBAHHE,
MOHHUTOPHHT ¥ MPOTHO3 IUHAMUKH YUCJICHHOCTH BPEJOHOCHBIX OOBEKTOB).

boun u3mansl nepeeie yueOHuku no Bpeaurensm B.H.IleronessiM, A.B.3HameHcKkM
u I'.S1.beii-buenko (1934) u Oone3nsim KyabTypHbIX pacteHuid A.A. SlueBckum ("OCHOBBI MU-
koziorun", 1933), H.A.Haymossim (1926, 1937). B 1931 r. uznaBancs xypHai "Dkoyorus u
OMOIICHOJIOTHA", KOTOPBIM CMEHWIM COOpHHMKH "Bompochl 3kojiormu W OuOIEHONIOTHHr"
(1934-1939).

B 1935-1937 rr. I'.A.beii-buenko u T.I'.I'puropresa Bo Bpemst opranu3oBanHbix B3P
AKCIEIUIINI B palilOHbI OCBOCHHS HOBBIX 3eMellb B OpeHOyprckoi 001acTi U 3aBOIIKbE Mep-
BBIMHU YCTAaHOBWJIM, YTO pacliallika HOBBIX 3€MeJb MPUBOAUT K IIyOOKMM H3MEHEHUSM B
cTpykrype dayssl. "C 0HON CTOPOHBI, TPOUCXOIUT THOETh OCHOBHOM 4aCcTH BUI0B HACEKO-
MBIX U 00eHEeHHE (payHbl, a ¢ IPYrol — MOSIBISIFOTCS CBEPXONTUMAJIbHBIE YCIOBUS ISl pas-
MHO>KE€HHUSI OTAENBHBIX BUJIOB". DTH pabOThl COCOOCTBOBAIM Pa3BUTHIO HCCIEIOBaHUI B
cdepe arpoduornienonoruu (beii-buenko, 1936). Tem cambIM ObUIH 3aJ105KE€HBI OCHOBBI Pa3BH-
TSI OTEUECTBEHHOM arpoOHOLIEHOIOTHH.

T.I'.I'puropbeBa MmpoaomKuiia arpoOMOIIEHOTOTHYECKUE UCCIIeI0BaHusl, C(HOPMUPOBAB
BCKOpE MOCJIe BOMHBI JIAOOPATOPHIO C IIEJIbI0 UCCIIEIOBAaHUM MIIEHUYHBIX arpoOHOIIEHO30B B
YCJIOBHAX MacIITaOHOW pacmaliky HEJMHHBIX U 3aJIeXKHBIX 3eMenb B 1950-e rr. B cremsax 3a-
BOJKbSA, KOxHOTO 3aypanss Poccun n Kazaxcrana u opranu3anyy 3aliUThl pACTEHUM B TO/IbI
MacCOBOTO Pa3MHOKEHHSI Ha HOBBIX 3eMJISIX cepoil 3epHOBOM coBku (I'puropreBa, 1965).
"Be1710 TTOKa3aHO, YTO YIHTOMOIIEHO3 TTOCEBOB MIIICHUIIBI (POPMHUPYETCS 3a CUET MPEICTABUTE-
neil MecTHOU (ayHbI, CIOCOOHBIX ananTHpoBaThesi K HOBBIM ycioBusiMm (T.I.I'puropnesa,
B.H.bypos, C.I'.'bo6unckas, B.W.Tauckuit, T.H.)KaBoponkosa, W.I1.3aeBa u np.). OTu uc-
CJIEIOBAaHMSI JAJIA HOBBIM MOILIHBIM CTUMYJ JUISl Pa3BUTHS HAYYHOMW IIKOJbL. 3HAYNUTEIbHBIN
Bkiaa BHeceH mpod. B.M.Tanckum B pa3paboTKy arpoOMOICHOJOTHYECKOTO IMOIX0a TPH
pemeHn MpoOJIeMBbl 3aIIUTHl CEBCKOXO3SHUCTBEHHBIX KYJIbTYp OT BPEIHBIX OPraHU3MOB
(Tauckwmiit u ap., 1999). B naneueiimem (3yokoB, 1995,2000,2005a) ynanock pazpadboraTh

HOBBIH pa3/iel 3alUThl pacTeHUI — arpoOMOLIEHOTIOTHYEeCKast PUTOCAHUTApHAS UArHOCTHKA,
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KOTOPBIM LEIECHANPABICHHO UM M MPEACTaBUTEISIMU €ro HaydyHou mkoisl — A.b.Jlantues,
A M.IInanes, C.B.I'ony6eB u ap., ycnemHo pa3BuBaercs B HacTosuee Bpems. [Ipennoxena
OLIEHKA KOMIUIEKCHOW BPEIOHOCHOCTH HACEKOMBIX, (PUTOMATOTCeHOB U COPHIIKOB B arpoleHO-
3aX MIIEHUIBI W Apyrux KynabTyp arposanamadTta Kamennoit Crenm (FOro-Boctok 1[U3)
(ITaBmromun, 2009; HoBoskumnog, [Tasmromun, 2010, c.12).

ArpobuonieHonornyeckue uccineaoBanus penyrcs B uHcturyte 80 ner. KOOuneitHo#
JaTe TIOCBSIICHBI OTHOCHTEIBHO TIIOJIHBIE O030phl PE3yJIbTaTOB H3YYEHHUS IIOJIEBBIX
ouoreHo3oB (3yokos, 2005 6,B,r,11) IO OCHOBHBIM HAIIPABJICHUSIM UCCIICIOBAHMI:

— pa3BUTHE HayKd arpoOHOIICHOJOTHMH KaK METOJOJOTUYECKOW OCHOBBI 3aIIUThI
pacTenuii, pOpMHUpPOBAHUE IEIOCTHBIX arpodKOCUCTEM (THUIIA TOJEBBIX CEBOOOOPOTOB) U
MOWMCK MyTeH PUTOCAHUTAPHON X MOTU(DUKAIIMHA U MOJICPHHU3AIUY;

— BBIABJICHME M OIICHKa OHOIEHOTHYECKUX CBS3E€H MEXIy KOMIIOHEHTaMHU
arpoOMOIIeHO3a: BIMSHUS KOMIUIEKCA BPEIHBIX HACEKOMBIX, (DUTOMATOr€HOB U COPHSIKOB Ha
(dbopMupOBaHHE YpOXkKas CEIbCKOXO3SHUCTBEHHBIX KYJIBTYpP, POJHU MOJIEBBIX dHTOMO(AroB B
JTMHAMUKE YACICHHOCTH (pUTO(aroB, MoAEINPOBAHIS OMOIIEHOTHIECKUX MPOIECCOB.

DKOCUCTEMHBI CTaTyc arpoOMOIIEHO30B M arpo3KOCHUCTEM B HACTOSIIEE BpPEMs
MpPEJICTaBJICH BUIOBOU, MPOCTPAHCTBEHHOW, BPEMEHHON U (YHKIIMOHAJIBHOU CTPYKTypamH.
[IpukiagHbie BBIXOAbl UIMEIOT MECTO HE TOJIBKO B 3aIMUTY PACTEHUW, HO U B 3eMIICAEIINE U
nosieBoicTBo. OHM B omnpesiesieHHo Mepe oTpaxkeHbl A.A.JKy4eHKko B Teopuu aganTHUBHOTO
pacTEHHUEBOJCTBA TP PACCMOTPEHUH TIyTeH OHOJOTHM3aMK  HHTECHCHU(PUKAITMOHHBIX
mporeccoB, Oonee 3(PQPEeKTUBHOTO ympaBlieHUs "aJaNTHUBHBIMU PEAKIUSMU OCHOBHBIX
OMOTHYECKMX KOMIOHEHTOB arpoOHOIIEHO30B M arpoIaHIIa(TOB C IeNbi0 00eCTeYeHHs X
BBICOKOH TIPOTYKTUBHOCTH, IKOJIOTHYECKOM ycroiunBocT" (2009, 1.2, ¢.28).

HoBu3zHa pe3ynbraTtoB arpoOHOIEHOIOTHYECKUX HCCIEI0BaHUM MOCIIEIHET0 AecITuiie-
TUS 3aKJII0YAeTCs, MPEXJIe BCEro, B TOM, YTO BIIEPBBIE JAHO MOJIHOE ONHUCAHHME BUIOBOM
CTPYKTYpBI KPYITHOTO TOJIEBOTO Bbiiena arpoianamadTta B KameHHO# crenu Ha mpumepe
JKCIEPUMEHTAIBHOTrO arposkosioruyeckoro cranquonapa HUMCX IUII um. B.B./Joky4aesa,
tunuyHoro Juist  yciosuit }O-B  LlentpanbHoro Yepnoszembs. M3mgansl MoHorpaduu
A.M.IlInaneBa u C.B.I'ony6eBa mo 6uorieHo3am npoca (IlInanes, 2005), 03UMBIX 3€pHOBBIX
KyneTyp (2008), ropoxa (2009), payne naykos (I'omy6es, 2006) FO-B IUII. Ha sTom maTte-
pualie mpoBepeHa 1 OlleHEeHa BPEIOHOCHOCTh BBISIBIIEHHBIX BUJIOB MECTHOI CereTalibHOM pac-
TUTEIBHOCTH, BpeauTesield U (PUTOMATOreHOB KaK B OTHOIIEHUU KYJIbTYPHBIX, TaK U COPHO-
nosieBbix pactenuid (JKykos, 2004; [naues, 2005; 3yokoB u ap., 2005; lInanes, ['ony0Oes,
2008,2009,2010).
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Omnucanbl Takke arpoOuorieHo3sl nmoceBoB Ceepo-3amnana HedepHo3emMHOWM 30HBI Ha
MeHbKOBCKOM arposkoisiorndeckom cranuoHape AU u canoB B KPYIHOM Cal0BOIYECKOM
maccuBe "Bocxona" Ilpunanoxckoit 3oubl (O.I'.I'yceBa, T.H.XKaBoponkosa, C.I'.Ynanos,
H.JI.XKapuna, E.O.Bsizemckas), a Takxe npudepMckoro ceBoodbopora B ypouuiie "ParoBu-
yn" B noiime p. Osth (CyOoukuna, Hukutun, 2006), cykiieccus 1IEHO30B B TIOJIOCE aBapUMHO-

ro otuyxaeHus zemenb UepHoosuibekoit ADC (XoxioB u ap., 2011).
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I'nasa |

OU3NOHOMUYECKOE OITMCAHUE AT'POBMOLEHO30B

[osTamHO paccMOTPEHO pa3BUTHE arpOOHOIICHOIOTHH KaK CETbCKOX03SIMCTBEHHOM HAYKH C

CEpEANHBI 30-x TOAOB MPOIIJIOTO CTOJIETHUSA, KOTraa ObLIH TIOJTYYCHBI IEPBBIE OTHOCUTEIIBHO II0JI-

HBIC CBCACHUA 00 aI‘pO6I/IOHeHOTI/I‘-IeCKI/IX KOMIIJICKCAX Ha IMOJISX CEIbCKOXO3IMCTBEHHBIX KYJIBTYP.

Pesynbratel paboth skcneaniun yaeHsIx B3P B openOyprekoit crermu B 1935 1. o u3ydeHunto

KOMILJIEKCA BPEAHBIX U MOJIC3HBIX HACCKOMBIX Ha CEJIbCKOXO3SIMCTBEHHBIX MOCEBAX B CpaBHCHUU C

OKpYyXKaromuMu HECJIUMHHBIMA U 3aJIC)KHBIMU 6I/IOI_IeHOSaMI/I 6I)ICTpO IMPUBJICKIN BHUMAHHUEC, I10-

CKOJIbKY 32 HOBBIN OOBEKT HCCIeOBaHUN ObLT MPUHST arpoOMOIICHO3 — CIaraloulfiicss Ha IoJie

KOMIUIEKC B3aUMOJIEHCTBYIOIIUX OpraHu3MoB. Co BpeMeHeM B arpoOHOIIEHOIOTHH Pa3BUIIOCH He-

CKOJIBKO HaHpaBHeHI/Iﬁ PICCJ'IGI[OBaHHfI. 3,I[GCL PacCMOTPCH dTaIl (I)I/IBI/IOHOMI/I‘IGCKOFO OIIMCaHusA ar-

POOHOIICHO30B.

CraHoBiieHHE arpoOHOILEHOIOTUN KaK HAyKHM UMEET OJHY OCOOEHHOCTb — OHO MpO-
W301II0 B KOPOTKUH nepuoj Bpemenu. B 1935 roay B opeHOyprckoii crenu paborana He-
MHOTOUYHMCJIEHHAs dKcneaunus Beecoto3noro nuerutyra 3anmuThl pactenuit (BU3P), B 1936
. OBUTH OIMyOJIMKOBAHBI KPAaTKUE OTYETHI O Pe3yJbTaTax €€ paboThl MO U3YyYECHHIO TOJIEBBIX
o6uoneno3os (beit-buenko, 1936; beii-buenko, I'puropreBa, Yetbipkuna, 1936; I'puropnesa,
1936; Urommuna, 1936; Kupssnoa, ['ypeBud, 1936). Hauatbie uccrienoBanus Henlb3si ObUIO
OTHECTH HHM K OJIHOMY HAINPaBIICHUIO WM pa3/iely KaKoW-TH0O0 CYIIECTBYIOIIEH CEeIbCKOXO0-
3MCTBEHHON MHMCIUIUIMHEBL. J[a ¥ B AKOJIOTMU HaIO OBLIO ele MOWCKATh JOCTOWHOE MECTO
JUIs arpoOMOLIEHOJIOTHH, TIOCKOJIBKY, XOTS CYXOIyTHBIE OMOILIEHO3bI yXKE U3Yy4aluCh, HO OHO-
[IEHOJIOTHS caMa TOJbKO pa3BUBANIACh, HE OXBAThIBas COOOIIECTBAa OPTaHU3MOB Ha MOJISX.
[Tonstue "sxocucrema" (Tansley, 1935) crano ucnonb3oBaThes B HallleH cTpaHe 3HAYUTEIb-
HO mo3aHee. TepmuH "arpoOuorieHo3" yxe coaepskai nmpedukc "arpo”, 4To 1mo onpeneaeHuo
MOTYEPKUBAIO B HEM CBSI3b JKUBBIX KOMIIOHEHTOB C 1MO4BOU. [0 cTaHOBIEHMS ke Ouoreoiie-
Honoruu (CykaueB, 1942), skcriepuMEHTaIbHBIM Pa3/IeIOM KOTOPOM IMO03Ke HA30BYT arpo-
ouonenonoruto (I'mmsapos, 1980a), ocraBasiocks eme mects jger. Cam I'.f.beli-buenko cuu-
Taji, 4yTo "Ouoyenomuueckoe uzyyeHue noceso8 U NOCAOOK pacmeHuti 603HUKIO KAK 0coboe
Hanpasnenue 8 sxono2uu xcusomuvix" (1961, c.764).

3HaueHue dTUX MPUOPHUTETHBIX padOT HAMHOTO BBIIIE — OHU MOJIOXKHIIA HAYAIO HOBOM
CEeNTbCKOXO035ICTBEHHON HayKe — arpoOHOLIEHOJIOTHH, 0O0bEKTOM H3y4eHHs KOTOpPOH cTai pa-

HEE HE BBIJICTSIEMbIN B Ka4yeCTBE MPHUPOJHOTO OOBEKTa IMOJICBOW OmoleHo3. B HacTrosmiee
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BpeMsl arpoLEHOJIOTHs IPEJCTaBIsETCS KaK "gce Oojee omuemiugo 6bipuco8ul8aroascs
semab cospemennoll sxonoeuu"” (buomenos..., 1986, c.3), BaxxHoe HapaBJICHUE 3aIIUTHI pac-
TeHnit u omoreonenosioruu (I'msipos, 198006). Ee onpenenenre BONUIO B HAyYHBIE CIIOBApH
(Pefimepc, 1990). ArpobuorieHoI0THs MpU3HAHA TEOPETUUECKOM OCHOBOW MHTETPUPOBAHHOM

3amuthl pactennit (ITasmrommun, 1999).

Du3noHOMHUYECKOE ONTUCAHNE AaTPOOHOIIEHO30B

Oco0OeHHOCTh CTaHOBIIEHUSI arpOOMOIICHOIOTHH, TOAYEPKHY €lle pa3, B HOBU3HE 00b-
€KTa MCCIeAOBaHUN — arpoOHoLieH03a — KOMIUIEKCa (DYHKIIMOHAIBHO B3aUMOCBSI3aHHBIX Op-
TaHU3MOB Ha ToJie. J[0 ATOro MOMEHTa HUKTO HE BBIJICIIST arpOOHOIICHO3 KaK CaMOCTOSTEIb-
HBIA 0OBEKT MO3HAHMUS.

VYike COTHIO JIET OMHChIBajach SHTOMOGayHa MoJiel, B YHTOMOJIOTHH HAaKOIUJIUCh CBE-
JICHUSI O MAacCOBBIX Pa3MHOXEHHUSX BPEAHBIX XKUBOTHBIX, TJIaBHBIM OOpPa3oM HACEKOMBIX.
3emute ekl IMEIT OOIIMPHBIC IO3HAHUS O COPHBIX PACTEHUSX, (PUTOMATONIOTH — O OOJIC3HSX.
OTHU MHOTOIUIAHOBBIE CBEJICHUS MPHUBSI3BIBATIUCH B JYUIIEM CIy4ae TOJIBKO K TOW WM UHOMN
BO3JIENBIBAEMON KyNbType, TuddepeHupysch COrJacHO MPUHSATHIM CTPYKTYpaM YIOMSHY-
TBIX HAYK.

I'.s1.beit-buenko ¢ coaBTopamu BIEpBbIE OBUIO MOKA3aHO Ha MPUMEPE IHTOMOJIOTHYE-
CKHMX KOMIUIEKCOB MIIIEHUYHBIX TTOCEBOB IIPH COMOCTABIEHUH C IIEHO3aMHU OKPYXKAIOIIUX y4da-
CTKOB 3aJICKHBIX U LIEJTMHHBIX 3€MElb, YTO Ha KAXKIOM CEIbCKOXO03iCTBEHHOM MO0Je POopMU-
pyercst arpoouorieHo3. IlycTs 0H, MO MHEHHIO aBTOPOB, HE TaKOW YCTOWYMBBIN, KaK Ha IEJTH-
He, pa3pylIeHHBIN yenoBekoM, ce3oHHbIN (beli-buenko u ap., 1936). ArpobuorieHo3b! U3Ha-
YaJIbHO OTMPEJENSIIOTCS COCETHUMH HETUHHBIMU OMOIIEHO3aMHU M TIPH MEHBIIIEM YHCIie BUIOB
MPEBOCXOJIAT MOCIEIHUE [0 YUCICHHOCTH YHTOMOHACETICHHS 3a CUYeT OOWIHS HEOOIBIIOTO
quclia BUAOB, Hanbosee MPUCIOCOOIEHHBIX K YCIOBUAM obuTaHus Ha moisx. [locne pac-
MAITKA [EJTUHBI arpoOHOIICHO3bI MINEHUYHBIX TOJeH (GOPMHUPYIOTCS OBICTPO — Ha CIEIYIO-
nmi rog — B TeueHue 1.5-2 mecsieB. MOHOKYIBTYpHBIE MIIEHHYHBIE arpOOMOIICHO3BI 10
CTapOMaxoTe He YCTYMAIOT [EIMHHBIM OUOIIEHO3aM 10 BUJOBOMY OOTaTCTBY U CTAOMILHOCTH
MMOYBEHHON (ayHbl. B psje ciydaeB 3a cueT IMMHUTPAHTOB MIIEHUYHBIC TIOJS IO BUOBOMY
pa3zHoo0pa3uio OECIIO3BOHOYHBIX IPEBOCXOAAT LeauHHble yuacTku (Tumiep, 1971).

Hawnbonee oOunbHbBI 3ayie)KHbIE OMOIIEHO3bI (0OCOOCHHO CTapas 3aJIeKb) Kak M0 YUCITY
BUJIOB, TaK U MO YHCIEHHOCTU UX 0coOeil. Ha mbipeitHol u OyphsaHHOM 3anexax HaOto1aeT-
Csl BO3pACTaHUE MJIOTHOCTH OTIENbHBIX BUJOB, TOTJAa KaK HA YCTOWYMBOM B TE€YEHHE BCETO

CC30HAa LECIMHHOM YYaCTKE BUABI IIPEACTABICHBI CPABHUTCIBHO PABHOMEPHBIM YHUCIIOM OCO-
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Oeii. ArpoOnoIIeHO03 MIICHUIBI XapaKTEPEeH CEe30HHOCTHI0. Ha mineHnyHoM 1oJie HA OJ[Ha U3
CpPaBHHMBAE€MbIX CUCTEMATUYECKUX TPYIIN HACEKOMBIX Kak oOMUTaTesnel TpaBoOCTOs, TaKk U MOY-
BbI, a Takke Hemaro (Kupesnosa, ['ypeBud, 1936) 1o uncieHHOCTH 0cOO€i HE MmpeB3oIinia
npyrue crauuu. VCKitoueHUe COCTaBUIM OTIEIbHBIE BHJIbI — I'YCEHHIIbI 3€PHOBOI COBKHU
Hadena sordida, Trygonotylus ruficornis, muunnku tpunca Haplothrips tricici, 3a cuer koTo-
PBIX PE3KO BO3pacTalia 00Ias YMCICHHOCTh SHTOMOHaceneHus. [1o coctaBy mouBeHHOro Ha-
CeJIeHUs BCe CTalMi ObLTH OJIM3KHU MEXay COOOW U yCTOMUYMBHI B TEUEHUE CE30HA.

Pe3koe xonebaHue YUCIEHHOCTH OTAEIbHBIX BUJOB Ha 3aJIe’KaX 00YyCIOBIEHO XapaKTe-
POM pacTUTEIBHOCTH, KOTZia Ha NIBIPEUHON 3aJI€kKH, HAIPUMED, IO CYIIECTBY TPABOCTOM Ha-
[eJI0 charaercst U3 oAHoro neipes Agropyrum repens (Mrommuna, 1936). 3neck 1 JOMUHUDY-
ot Meromyza saltatrix u Poeciloscytus vulneratus (beii-buenko u ap., 1936; I'puropnesa,
1936).

IloceBbl MIIEHUIBI XapaKTEPU3YIOTCS CBOEOOPA3HOM M OTHOCUTEJIBHO YCTOWYMBOU
(bayHolt 6ecro3BoHOUYHBIX (0K0J0 20 00IIMX BUIOB BpeIUTENEH PACTEHUI, XUIIIHUKOB U Ap.),
MTOBTOPSIOLICICS OT MOJIS K MOJII0 HA 3HAYUTEIBHOU TEPPUTOPUH OOJIACTEl U PETHOHOB IpHU
SIPKO BBIPAKEHHOM B OTJIMYME OT LIEIMHHBIX COOOIIECTB JOMUHHUPOBAHUU IO YHCIEHHOCTU
HemHorux BuoB (beii-buenko, 1939). beun npoBeneHbl NoApOOHBIE TOUBEHHBIE U T€000Ta-
HUYECKHE OMHUCAHUsl PACTUTEbHOCTH HAa y4yacTKaX LEIMHbl M HECKOJIbKMX THUINAX 3aJIeXkeH,
COCEICTBYIOIIUX ¢ MineHnuHbIMH TonsiMu (HUrommna, 1936). B oTHOImEHNn COpHOIOIEBOM
PacTUTEIBHOCTH Ha TMOJISIX MPHUBEACHBI KPaTKUE CBEIACHHS — TOJIbKO JOMUHHUPYIOLIUE BUJIBI
copuskoB (beit-buenko, 1939). Ocobast ponbs OTBOAMIIACH U3YYEHUIO (hayHBI CTEMHBIX 371a-
KoB. OmnucaH psii HOBbIX BUJIOB — NOTEHLIUAJIbHBIX BPEIUTENEH MIIEHUIBI IPU PACIIAILIKE 11e-
musbl (I'puropsesa, 1936).

Jlo ynomsinyToii sxcnienuinn BU3P He cymiecTBoBaio HU OHOTO ONMCAHMS arpodoHo-
1IeHO03a, TeM 0oJiee B CPABHEHHH C COCTABOM OKPYKaroUIMX O01o1eH030B. 3 MpocMOTpEeHHBIX
I'.1.beii-buenko paboT, MOCBAIIEHHBIX OMOIIEHO3aM, HET HA OJHOW IO XapaKTEPUCTHUKE TI0-
CEBOB CEJIbCKOXO3HUCTBEHHBIX KYJbTYp: "cosepuienno uzymumener mom axkm, ymo oaddce
nocegvl NUIEHUYbl... HU 6 OOHOU CMmpame He U3YYAIUCL KAK 0coOble pacmumenbHO-
Jrcueommusle coodbwecmsa, kak ocoovie ouoyernoswvl" (1939, c¢.124). Moxno 100aBUTh, 4TO B
JPYTUX CTpaHax yCIeXu B U3YYEHHUH MOJIEBBIX COOOIIECTB ObLIIM BeCbMa CKPOMHBIMU U B 00-
Jiee MO3HUE ToJbl. BOIBIIMHCTBO 3KOJOrOB HE BBILUIO €LIE U3 PAMOK IPUKIIAJHONW 3HTOMO-
JIOTUM U 300JI0THH, XOTS U pa3inyajio U "mepBUYHBIE" €CTECTBEHHBIC, U MOJACPKUBACMbIC

NeSTEILHOCTHIO YelIOBEeKa '"BTOPHYHBIC JKM3HEHHBIE coobmecTBa" (Ppunepukc, 1932). Ot-
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nenbHbIe SKosoru (Shelford, 1912) BooOmie cuntanu uccieqoBaHus BTOPUYHBIX KU3HEHHBIX
COOOI1IECTB, BO3HUKAIOIINX HA TAXOTHBIX 3eMJISIX, OECIIOJIE3HBIMHU ISl IO3HAHUS TIPUPOIBI.

[TocaemoBaan MeTOd0JIOTHYECKHE 3aKII0UeHus : 1) "nposoousuiuecs npexcoe uccie-
008aHUsSL KACATUCHL MONbKO OMOENbHbIX Yacmell OUuoyeHo3a u He Mo2ym Oblmb OMHeCceHbl K
paspsoy ouoyenonoeuueckux ucciedosanui" (I'.S1.beit-buenko, 1936, ¢.75) u 2) cnenyer uc-
XOJIUTh U3 TOTO, "umo nocegvl KaxicooOU CelbCKOXO3AUCMBEEHHOU KYIbMYpbl NPeoCmasisiiom
co00ll c80e0Opa3zHble UCKYCCMBEHHble DUOYEHO3bI, XapaKmepuzyowuecs cmpo2o 8blpaiCeH-
HbIM KOMNIEKCOM obumamerieli u3 4ucia npeocmasumerneti H#CUeomHo20 yapcmea" (TaM xe,
c.123).

B mocnenyromux mybnukanusx ['.5.beli-buenko mosieBbsie cooOImecTBa OnpeneseT
Kak "BTOpUYHBIC WIH KYJIbTYpPHBIE OUOIIEHO3BI", KOTOpPBIE YIOOHO Ha3bIBaTh "arpoOUOIIEHO-
3amMu" WIK JJI1 KPaTKOCTH "arporieHo3aMu'", paccMaTpHBasi 1o arpoOHOIIEeHO30M COOOIIECT-
Ba KaX0T0 MOCEBA, KaX10r0 1moJsi, oropoaa (1957,1961), He MeHsist 3Ty CBOIO TOUYKY 3pEHUS
U B janbpHeinmeM. Tem caMbiM OH HAAOATO MPEAONpPENSIHII MOHUMAaHUE arpoOMoIIeHO3a B
TpaHuIaX OIHOTO IOJISL, 3aKPENUB 32 arpoOMOLIEHO30M HEMOIHOTY CBOWCTB, MPUCYILIUX OJ-
HOTIOJILHBIM OJIHOTOZOBBIM arpoIeHO3aM.

Bripakasi cBOe OTHOIIEHHE K TIEPBOMY 3aKJIFOYCHHUIO, OTMEUY H3JIUIIHIOI €ro KaTero-
PUYHOCTB, TEM 0O0JIee, YTO OHO CIIeJaHO Ha MIEPBOM ATale Ha OCHOBE XapaKTEPUCTUKH, IJ1aB-
HBIM 00pa3oM, HTOMOIIEHO3a U "yeno2o psaoa 6ud08, KOMOPbIMU MOICHO 0XAPAKMepUu3o-
séamv mom unu unou ouoyero3" (beii-buenko u ap., 1936, ¢.79). Usydyenune KpymHOro KOM-
MJIEKCa B3aUMOJICUCTBYIOIINX OPTraHW3MOB MOXET MPOJUTH CBET HA OCOOCHHOCTU (DYHKIIHO-
HUPOBAHHUA BCero arpoduoneHosa. K OMOIeHOoI0rnueckuM UCCIe0BaHUsAM TaK)Ke HENb3sl He
OTHECTH U3Y4YeHHE OMOIEHOTUYECKUX CBSI3CH — B3aMMOJCUCTBUN MEXIY O0COOSMH BUIOB B
1eHo3e. MHoe meno, Korma paccMaTpHBAIOTCS TONBKO (DayHUCTUYECKUM WM (iopucThude-
CKHI KOMIUIEKCHI 0€3 XapaKTepUCTUKH B3aUMOOTHOIIEHUN BHUIOB, HO 9TO — cdepa Ipyrux
JTUCIUTIINH. bruorieHonorndyeckue 3HaHus 0 B3aMMOJICHCTBUH KOMITOHEHTOB arpoOMOIIeHO3a
MOCTETIEHHO TMOMOJHSIIMCH KaK JI0, TaK U MOCJE paccCMaTpUBAEMOTO IMepHoja, mpeTeprenas
CBOIO JIOTUKY Pa3BUTHUS. B 4acTHOCTH, MHOTO CBEIEHUI O B3aMMOJCHCTBHUIX BHUJIOB YIILIO B
MOMYJISAIIMOHHYIO OMOJIOTHIO W TaM '"Mpornano”, MOCKOJbKY ObUTA WCIIOIh30BaHBI TOJBKO B
OJTHOCTOPOHHEM TMOpPSAKEe — KaK (haKTOPhI, ONMPEACIISIIONINE YHCICHHOCTh MOMYJISIMH TOTO
WJIM MHOTO BHJIA, & PSAYKIIMOHUCTCKAs METOAMKA cOOpa NaHHBIX HE MO3BOJISIET BEPHYTH UX B
OUOIICHOJIOTHIO.

HpOBC,I[eHHI)IC HCCIICO0OBAaHU arpOl€HO30B IMIICHUYHBIX IOJICH COOTBETCTBOBAIH TEM
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3aJla4aM, KOTOpbIE CTaBMWJIMCh B Halllel cTpaHe B Te rojpl nepeq Haykoi. BU3P ot nsyuenus
OTJENbHBIX BpEeAUTENIeH Mepeles K UCCIel0BaHUsAM KOMIUIEKCOB BpenuTesed U Oose3Hen
KYJIBTYp, paboTa 3KOJIOrHYEeCKHX J1abOpaTOpHii MHCTUTYTa OblIa OpraHM30BaHa "Ha Hayajgax
koMIuiekcHocTu" (3enenyxus, 1936). Kpome HayuyHBIX CTaBMIMCH NPAKTUYECKHE 3aladyu:
pa3paboTaTh OMOICHONIOTHYECKHE TTOKA3aTeNN (CTAlMAIbHOTO pacpeeeHUs, TOTCHIUAIb-
HOW U (paKTUYECKOM BPEJOHOCHOCTH) IIPU PallOHUPOBAHUM TEPPUTOPUH B OTHOLIEHUU CENlb-
CKOXO35IMCTBeHHBIX BpeauTenei u Oomnesnert (Illerones, 1935), onpenenuty KOMILIEKC Bpe-
JUTENeN, MOTYILIUX YTPOXKaTh [TIOCEBaM Ha BHOBb ocBanBaeMbIX 3eMisix (beii-buenko, 1936).
C no3uuuy akTUBHOTO BMEUIATENbCTBA B IPUPOJY CTaBUJIACh 3ajaya MOCTPOEHUs "HOGbLX
Ouoyeno306 05 y0061emMBOPEeHUs MexX UIU UHbIX XO3AUCMEeHHbIX yeel", TOJAepKUBas UC-
KYCCTBEHHBIE OMOLIEHO3bI B CEIbCKOM XO35HCTBE CBOUM TPYIOM B COCTOSTHUM HYXHOH Ipo-
JTYKTUBHOCTH M MCTIONb3Ys cuilbl camoit mpupoasl (Tpounkwuii, 1932, ¢. X1V, c.117).

[Tonb3ysick COBpEeMEHHOW TEPMUHOJIOTHEN, MOKHO CKa3aTh, YTO B 3TU ToAbl OBLI CO-
BEpPLLIECH MPOPBIB B MPEACTABICHUAX O (HOPMUPOBAHUU COOOLIECTB (IIEHO30B) OPraHU3MOB C
peryasipHbIMU OMOLIEHOTUYECKUMU CBA3SIMH Ha MOCEBaX KyJNbTypHBIX pacTeHui. Chopmupo-
BaJIOCh OTHOIIEHHE K KOMILUIEKCaM OPTaHW3MOB, Pa3BUBAIOLIUXCS B YCIOBUSIX JEATEILHOCTH
4esioBeKa, Kak K OMOLIeH03aM BTOPUYHBIM, HCKYCCTBEHHBIM, KYJIbTYPHBIM, arpolieH03aM Uiu
arpo6uonenosam (I'mnsipos, 1945).

OCHOBHOI METOX0JIOTHYECKHH BBIBOJ, KOTOPBIM MOYKHO CHAENaTh HAa OCHOBAHWHU
nuoHepHbIX padoT BU3P mo m3ydeHuto mojaeBbIX KOMIUIEKCOB WICHUCTOHOTUX U PACTEHUH,
3aKJIIOYAeTCs B TOM, YTO COCTOSUICS HOBBIM NMOAXOJA K MCCIEIOBAaHUSM IOJIEBON (ayHbI U
(b0psl — Ha ypoOBHE arpoOMOIEHO3a KaK KOMIUIEKCa (DYHKIIMOHAJIBHO CBSI3aHHBIX OpraHU3-
MOB Ha I0JIE.

Benymmecs ¢ 1930-x rogoB uccieoBaHus 1Mo GOPMHUPOBAHUIO TOYBEHHBIX KOMILIEK-
coB opranu3moB (Opunepuke, 1932; I'mnsapos, 1949,1965), kotopsie opopMUIUCh Mo31HEE B
OTZIeTbHYIO 00J1acTh Onosioruu — nexpoouosioruio (Aneitaukosa, 1964; Tumep, 1971; Cre-
6aeB, 1976; YepHoBa, 1977), Hanuu nmpeeMCcTBEHHOCTb B arpoouorienosnioruu (I'puropnesa,
1950). 3onanbHas crneru(pUUHOCTh MOYBEHHBIX >XUBOTHBIX, CBOMCTBEHHAs! Pa3HBIM THIIaM
noyB, no3osimBmas M.C.I'wisipoBy pazpaboTath 30010THYECKUM METO JUATHOCTUKH TTOYB,
Hallla OTPaKEHUE Ha 3eMJISIX CEJIbCKOXO3SMCTBEHHOIO MOJb30BaHus. B 1eaoM mouBeHHas
(ayHa arporeHo30B, KaK 1 JTUKUX OMOT€O0I[CHO30B, COXPAHSET CBOU PA3IMyUs B 3aBUCHMOCTHU
OT TUIIOB MOYB U UX I'yMyCHOCTH (AneiiHukoBa, 1976). PaccMOTpeHbl CyKIIECCHOHHBIE U3Me-

HCHHUA B arpoucHoO3ax HAIIOYBCHHBIX U HOLIBOO6I/IT3IOI_HI/IX KUBOTHBIX B CTOPOHY CHHXXCHUSA
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BUJIOBOTO Pa3HOOOPA3Hs M MOBBIIMICHUS YMCICHHOCTH 300HACEICHUS TI0 CPABHEHUIO C JAUKH-
Mu OuonieHozamu (MopakoBud u ap., 1984). M3 yacTHOCTEH MOXHO OTMETHUTHh PE3KOE yBe-
JUYEHUE B IOJIEBBIX 1I€HO3aX YMCICHHOCTH M Pa3HOOOpa3us TaKOH TECTOBOM IPYIIbI XHUII-
HUKOB, KaK >KY>KEJIUI[bl, U CHUKEHHE 3TUX MOKa3areseil B rpymme KpynHsix canpodaros (Tu-
ToBa, JKaBopoHkoBa, 1965; Mopakosud u zip., 1984).

Ha nmaxoTHBIX 3eMIIIX TOHMXKAeTcs 08 canpodaroB. OTIMUUTENEHOW 0COOCHHOCTHIO
MaXOTHBIX MOYB SBJIAETCS TAK)KE Mayiasg YMCICHHOCTh WJIM OTCYTCTBUE JI0XKIIEBbIX uepBeil. B
TO K€ BpeMsI TUIOTHOCTh MUKPOAPTPOIIO/I B 3allaXaHHBIX PACTUTENIbHBIX OCTaTKaX MPEBBIIIAET
BCE MaKCHUMAaJIbHBIE ITOKa3aTelu MuKux OuorieHo3oB (UepHora, 1982). Ilox BnusHueM yn00-
peHnii (Kak OpraHMYeCKUX, TaK U MHHEPAIbHBIX) OOMIIME TOYBEHHBIX WICHHUCTOHOTHX, IO
JaHHBIM PsAJla aBTOPOB, 3HAYUTEILHO BO3PACTAET, TEM CaMbIM KOMIIEHCHUPYETCS CHIKEHUE
YHCIEHHOCTHU OT arpOTEeXHUYECKUX MEPOMPHUSITHIA.

ATrpOoOHOIIEHOJIOTHYECKUE HCCIIEIOBAaHUS ObUIM MHTEHCHBHO MPOAOJDKEHBI depe3 20
JIeT ¢ y4acTHEM TJIaBHBIM 00pa3oM yueHbix BU3P B yclioBUsX YHHKAIBHOTO YKOJIOTHYECKOTO
"3KcrIepUMEHTa" — OCBOCHHMS LISJTMHHBIX M 3aJIKHBIX 3eMeJIb B Ka3zaxckou crenu (1954-1962
IT.). bbuta mpocnexxena auHaMuka (GOpMUPOBAHMS MIIEHUYHBIX arpolIEHO30B IOCIE pa3py-
IICHUs EeJMHHBIX coo0ImecTB. Ha mepBom sTare B Te4eHHE HEMPOI0IDKUTEIHLHOTO BPEMEHU
YepThl arpoleHo03a CKJIAIbIBAJINCh 332 CYET BBDKHBIIMX W MMMHUTPHPOBABIINX C OKPECTHBIX
TeppUTOpUll npeacTaBuTenei MecTHoi (ayHbl. CopHas pacTUTENBLHOCTh POPMUPYETCS TaK-
e 3a CYeT MECTHOHM (IIopbl, BKJIIOYAsl 3alachl CEMSH CEreTallbHBIX PAacTeHUN Ha ILIEeJIHHE
(I'puropbesa, 1962). Uncno nearHHBIX BHIOB Kak 00lee, Tak U JOMHUHAHTOB COKpAIajIoCh
Ha noJisix OoJiee 4eM B JIBa pa3a, HO YMCIEHHOCTh MOCIEAHUX BO3pacTalia IpUMEpHO B 3 pasa,
a HanboJee MPHUCIIOCOOJEHHBIX K YCIOBUSAM MIIEHUYHBIX Nojei 2-3 BUIOB (urodaros — B
JIECATKU U COTHHU Pa3.

CxoJHBIE ¢ TpOIecCCaMu IEPECTPOUKH pacIiaxaHHOW IETMHBI U3MEHEHHS TPOUCX OJISIT
Ha 3eMJISIX, OCYIIIEHHBIX U BOBJICUEHHBIX B CEIbCKOXO3SHCTBEHHOE UCTIONB30BaHHUE.

Ha BTOpOM 3Tamne npoTsKeHHOCTHIO HECKOJIBKO JIET IPU OECCMEHHBIX MOCEBAX IMIIEHU-
bl POMCXO/MIIO OOOTAIllEHHE arpOlIEHO30B 3a CYET BHJIOB COPHBIX PACTEHHH U Oecro3Bo-
HOYHBIX. [T0 BHIOBOMY OOMIIMIO HEKOTOPBIX TPYII HACEKOMBIX, HAIIPHUMEP JKYXKEIHUI], TIIe-
HUYHBIC arpoleHO3bl MPEB3ONUINA IETUHHBIE W TPUOIU3MWINACE 110 COCTaBY M YHCICHHOCTH
HAaCeJeHUs K IIEHO3aM CTapONaxOTHBIX 3eMeNb. UHCICHHOCTh Hambojee MacCOBBIX BHIIOB
PacTUTENLHOSTHBIX TTOHU3MIIACh, COOTHOILIEHHE YMCIIa 0COOCH XMUITHUKOB/XKEPTB BO3POCIIO,

YTO MOBBICUJIO perysiuto arpoouoneno30B (beii-buenko, 1957,1961; I'puropsena, 1960).
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Oco0blil HHTEpEC MPEACTABIISAIOT MaTepPHajbl IO U3YYCHHIO CTPOCHUS arpoleHO30B Ha
CTapoOIaxOTHBIX 3eMJISIX. B Ka3axCKHMX CTemsiX BUIOBOM COCTaB HACEKOMBIX LIEJIMHHBIX CTa-
UA ¥ MOJIeH MIIEHUIBl HAa CTapOINaxOTHBIX 3eMJISIX OJIMHAKOBO pa3HOoo0Opa3eH U COCTaBISET
okoi0 200 BugoB. ConocTaBuMa U 00IIasi YMCICHHOCTh WIEHUCTOHOTMX B TPAaBOCTOE IIIIe-
HUIIBI 110 CTApOIaxoTe ¢ TAKOBOW Ha LEJIMHHBIX ydacTKax. bojee Toro, mo obmemMy o0MInio
YJIGHUCTOHOTHX COMOCTaBUMBIMU OKa3aJHCh MEXIY co00il OpeHOyprckue u Ka3axCKue CTe-
M, KaK [EeJUHHBbIE UX CTalliu, TaK U CTapoJaBHHE MoJisi noJ mieHuuei. [Ipu stom Habm10-
JlaJIOCh KOMIIEHCHUpOBaHHE O0miIns OAHUX Tpymn (aynsl apyrumu. [loarBepaunoch oTme-
YEHHOE PaHee OCHOBHOE CBOMCTBO arpOLEHO30B — MOCTOSHCTBO U THUIIMYHOCTB COCTaBa Opra-
HU3MOB BO BpeMEeHHM M ImpocTpaHcTBe. Kak oO0mwMii MTOr, MOXXHO MPHUBECTH BBIBOJ
T.I".I'puropseBoii (1965): y arpobuorieH030B He ObLIO BBISIBICHO MPUHLIUUATBHBIX OTIMYUI
B CIIO)KEHUH OT NMPHUPOIHBIX OMoreH030B. [1o3xke 3T0 OyAer Ha3zBaHO "MPABHIOM arpoleHo-
Trueckoi cykueccun" (Mopakosuu u ap., 1984).

Axagemuk M.C.I'uisipoB oTMedaeT u AJisg APYrUX PErMOHOB CTPAHbl CXOAHBIE 3aKOHO-
MEPHOCTH M3MEHEHUs (hayHbl TOYBOOOUTAIONINX WICHUCTOHOTUX HA CTAPOMAaXOTHBIX MOJIAX
[0 CPAaBHEHUIO C LEIWHHBIMM y4yacTkamu. Ha oOmMpHBIX MpocTpaHCcTBax HaO0gaercs IMo-
CTOSTHCTBO COCTaBa II€HO30B 3JIaKOBBIX, 000OBBIX W Jpyrux moiieBbix KynbTyp (Hedenos,
1953; Boness, 1958; Tumnep, 1971; boapenkos, 1974). bonee toro, M.C.I'unsipos (1943)
MOKa3aj CXOJACTBO OOIIEro MOCTPOSHHUS KOMILIEKCOB BpeauTeneil mmeHuisl EBpornelickoit
yactu CCCP u CeBepHoil AMEpUKH HECMOTPS Ha UMEIOLIUECS pa3IndKsl B BUIOBOM COCTaBE.

T.I'.I'puropbeBa, paccmaTpuBasi rpouecchl (GOpMHUPOBAHUS MIIEHUYHBIX arpoOHOIIEHO-
30B, BBIJIETISIET, 110 CYTH JI€Na, Ba UX TUIA. ArpoOHOIIeHO3, (POPMUPYIOIIMIICS HA M10JIE CEBO-
o0opoTa, U arpoOMOIIEHO3 TOJIsl, HA KOTOPOM BO3EJIBIBAETCS MOHOKYJIBTYpa. Y MEPBOTO CO
CMEHOH CEJIbCKOXO035HCTBEHHON KYJIBTYPbI CYKIIECCHS €KETOAHO NIPEPBHIBAETCS U ITPOSIBIIEHUE
MEXaHU3MOB CaMOOPraHM3alMK COOOIIECTBA 3/1€Ch OIPAaHUYEHO. Y BTOPOrO HET MPENsTCT-
BUW ISl IPOTEKaHUsI MPUPOJTHBIX MPOIECCOB €CTECTBEHHOW CYKIECCHMH M BO3HUKHOBEHUS
MeXaHu3MOB perymsnuu. Ctabunuzaius arpoOroIeH03a MPOSIBISIETCS B YBETUYCHUH PAa3HO-
00pa3us BUIOBOT'O COCTaBa, CHKEHUN YUCIEHHOCTH BHJIOB, B TIOBBIIIEHHUH OTHOCUTEIHHOIO
OOMJTHS XUIITHBIX U CHIDKCHUH JaBJICHUS PACTUTENBHOSTHBIX BUIOB Ha KynbTypy (['puropne-
Ba, 1968).

PaznuuusmMu arpoueHo30B 3THX JBYX THUIIOB MOXHO, BEPOSITHO, OOBSCHUTH IHUAMET-
pajbHO MPOTHBOIIOIOKHBIE aHAJIOTHH, KOTJIa arpoOUOIIEHO3bI CPABHUBAIOTCS TO C COOOIIECT-

BaMH IMMOHCPHOTO U OCTPOBHOI'O THUIIOB, TO C 6I/IOHCH033MI/I B CTaJJuH KJIIMMaKCa, XapaKTep-
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HBIMHU Tpeo0JIaJlaHieM HEMHOTHX BUOB. B CBSI3M ¢ 3TUMU K€ paziIHUMsIMU MEXIY arpoiie-
HO3aMHM I0JIed ceBOoOOpOTa M MOJSI MOHOKYJBTYPBI CYIIECTBYIOT IPOTHBOPEUYHMBBIE TOUKU
3pEHMsI Ha CaMOpETyJISLUI0 arpOOHOLIEHO30B.

KpynHble mporpaMmbl UCIIBITAaHUS 3AILUTHBIX MEPONPUATUH, KaK U BHEJPEHUE B IOJIE-
BOJICTBO HOBBIX TEXHOJIOI'MI BO3/ENbIBaHUS KYJIBTYpP COIPOBOXKIAINCH arpoOMOLIEHOIOIHY e-
CKUMH HaOJIOCHUSIMH arpoOHOIIEHOTIO0r0B. Tak ObIJIO MPH MaCCOBOM BHEIPEHUHU XJIOPOpra-
HUYECKUX MHCEKTHUIMJIOB B 3alUTY PACTCHUM, IPU paclallKe LEeTUHHBIX 3eMellb, BHEIPEHUU
IIPOTHUBOIPO3UOHHON (TIOYBO3AIIUTHON), MAapO3EpHOBOM, MPONAIIHOW CHCTEM 3eMJIeIENHs,
MHTCHCU(UKAIIIH CEITHCKOTO XO3SHCTBA C MOMOIIBIO MCITOJIb30BAHMUS XUMHUECKUX CPEJCTB.
bbu1o nokaszaHo, B 4aCTHOCTH, YTO 3aMEHA OTBAJIbHON MAaXOThl TOBEPXHOCTHBIMU O€30TBaJIb-
HBIM 00pabOTKaMM MOYBBI, KaK U 3-4-JIeTHSS MOHOKYJbTYpa IIIEHUIIb B TAPO3EPHOBBIX Ce-
BOOOOPOTaxX ¢ KOPOTKOM poTauueil KyJabTyp, HE BEJIeT K BO3PAaCTaHUIO YIrPO3bl YpOXKaro CO
CTOPOHBI CEJIbCKOXO035HUCTBEHHBIX Bpeaureneil. Haobopor, nmpoucxonut ysennyenue Ha 20-
30% Ouomaccel reTepoTpodoB, BUIOBOTO pa3HOOOpa3us u cTabuim3anus GUToCaHUTapHOTO
COCTOSIHUSI IIOCEBOB CO CMEILIEHHEM COOTHOIIEHUS XMIIHMK/KEPTBAa B JYUIIYIO CTOPOHY
(I'puropsesa, JKaBoponkosa, 1973). Ilocie HEeKOTOpBIX KoJeOaHHI B MEpBbIE T'OABI MOCIE
BHEJPEHUS MOBEPXHOCTHBIX O0pabOTOK arpoleHO3bl CTAaOMIM3UPYIOTCA HAa YPOBHE, "Mano
OMIUUAIOWEMCS OM YPOBHS, XAPAKMEPHO20 O MPAOUYUOHHOU cUCmeMbl 00padomox nou-
evl" (Tanckuii, Uymakos, 1984; Tauckuii, 1997, ¢.256). B T0 ke Bpems pa3MelieHHE MIIe-
HUYHBIX MMOJIeH Oonpimmu MaccuBaMu B CtaBponoinibe B Havasne 1980-x rogos (1o 1.5-2 Thic.
ra) IpUBOJWIO K CHM)KEHUIO 3apaXKCHHOCTH IMapa3uTaMH SUll XJIEOHON Yepenamiky nepBoro
MOKOJIEHUS, CO3/1aBas TEM CaMbIM IPEANOCBHUIKM K BCIbINIKE ee pa3MHoxeHus (['1edos,
1993).

Taxoke "nerko" arpoOHOIIEHO3bI PETYIUPYIOT MOCIEACTBUS BHECEHHs yao0penuit. Taxk,
IIPY HEKOTOPOM BIIMSIHMU Ha pa3BUTHE PUTO(AroB U pUTONATOreHOB, yIOOPEHHS B OOBIYHBIX
7103aX HE BBI3BIBAIOT, KaK MPaBUJIO, CYIIECTBEHHOTO YXYAIIEHUs (pUTOCaHUTapHOI 00CTaHOB-
ku (Tauckuit u ap., 2001). Ecnu BIcOKHE 103bI A30THBIX YIOOpEHUH U MPUBOJIAT K YBEIHYE-
HUIO YUCIEHHOCTH JIMCTOCOCYIINX BPEIUTENEH, TO BCIEA 32 3TUM BO3PACTAET INIOTHOCTh UX
XHUIIHUKOB, U oOcTaHOBKa MpuxoauT B HopMmy. IIpodeccop B.M.Tanckuii aenaer BakHbBIN
BBIBOJI: "mpocmoe usmeHeHue mexHonio2uu 8030e1bl8aHUSl CeNbCKOXO3AUCMBEHHBIX KYIbMYD
He daem odcudaemozo s¢pgexma" (1997, ¢.256). BeiBoa TUCKYCCHOHHBINM, HO OH CIIpaBEIJIH-
BO CTaBMT 3aCJIOH IE€PE] I'OJOCIOBHBIMHU, CKOPOCIIENBIMU, CIEKYJISATUBHBIMU CYXIECHUSIMH O

pOJIM arpoTeXHUYECKOro (hakTopa B ONTUMHU3ALMU (PUTOCAHUTAPHOIO COCTOSHUSI MTOCEBOB.
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TpebyroTcst nomonHUTENbHBIE MOAU(DUIMPYIOMINE BO3ICHCTBHUS HAa arpoOHOICHO3bI, B T.U.
CIELUAIU3UPOBAHHBIMU CPEACTBAMU 3aILUTHI PACTCHUH.

B nuteparype umeroTcs yka3aHus Ha Ii1yOOKOe U JAJIUTEIbHOE CHUKEHUE YMCICHHOCTH
SHTOMO(AroB Mocyie 00padOTKH HHCEKTHIIUIAMHU OOJBIINX TUIOIIAJIEH, B TO BpeMs KakK IJIOT-
HOCTh (puToaroB (ImpaBaa, HE BCEX) BOCCTAHABIMBACTCS WM MEPEXOJUT YPOBEHb B KOHTPO-
JIe uepe3 Kakoi-To 0ojiee KOPOTKUI OTPe30K BpeMeHH. bobias 4acTh IpUMEpOB OTHOCUTCS
K caJjaM MU cooOliecTBaM, B KOTOPbIX cpelu (putodaros npeodsiagaroT MoJIMBOJBTHHHBIE
BH/IBI, JAFOIINE HECKOJIBKO MOKOJICHHH B ToA. OO0paboTKa ke HeOONbIINX TUIOIMAICH nMena
WHBIC CIEICTBU: (DayHa XWIIHBIX WICHUCTOHOTHX OBICTPO BOCCTAHABJIHMBAJIACh, M Pa3MHO-
KEHUsl BPEIHBIX BUA0OB He npoucxoaunno. Crnocod HecruiomHol o0paboTKH MOCEBOB, HECO-
MHEHHO, MOET ObITh OTHECEH K IpueMaM MHTErPUPOBAHHON OOpbOBI Kak coueTaHue XUMHU-
YEeCKUX Mep 3alIUThl PACTEHHUI C MPUPOIHBIMH peryaupyromumu pakropamu (3yokos, Turo-
Ba, 1976; 3yOoKkoB u 11p., 1986). IMeroTCs TakykKe COOOIICHHMSI, YTO MTOCIIe OJHOKPATHOTO TIPH-
MEHEHHs MHCEKTHLUIAa BHUJIOBOE pa3zHooOpasue yBenuuuBaioch (Kpocnmu u ap., 1987).
bosbmiast yacTh COOOLIEHUIM COAEPKUT HEUTpaJbHBIC OLEHKU: CHUXKAETCA YMCIEHHOCTb U
¢uTodaros, 1 UX XUITHUKOB, KOTOPAasi BOCCTAHABJIMBAETCS B 3aBUCUMOCTH OT MHCEKTHIIUIA U
CPOKOB €ro NpHUMEHEHHUs. YMEepeHHOe NMPUMEHEHHE MHCEKTHIMJOB Kak Ha noisix (3aeBa,
1965), Tax u B cagax (ToncroBa, 1984) He HapyIIaeT €CTECTBEHHYIO PETYJISALUIO BPEIUTENEH.
B pesynbrate ¢putodaru okazpBaroTCs MO ABOWHBIM MPECCOM — XMMUYECKUM M €CTECTBEH-
HbIX BparoB (Tanckuii, Mamenos, 1992).

[Ipu pa3paboTke MHTETPUPOBAHHOMN 3aIUTHI XJIOMYaTHUKA OT BpeauTenell B CeBepHOM
Adranucrane u Cpegneit Azuu (CrossipoB u np., 1974; Cyrounses, 1979) Obutn mosydeHsbl
CBHJIETEJILCTBA CYIIECTBEHHOM CaMOPETyJISLUU arpoOHOIIEHO30B MIPU OTKa3e OT YPE3MEpPHO-
IO ONBUJICHHUS MIOCEBOB XJIOMYATHUKA MHCEKTHUIMIAMH: PE3KO CHU3WIN 00BeMbl 00paboTOK —
yiydmuiack purocanutapHas o0ctaHoBka. Ha HeGOMbIIMX yyacTKax, 3aCEsIHHBIX XJIOMYaT-
HUKOM M OKPYXEHHBIX Pa3HOOOpa3HON pacTUTENbHOCThIO MEKeH U apbIkoB, Oosiee 70% BuU-
JIOB COCTABJISIIOT T1OJIE3HBIE HACEKOMBIE MPH BBICOKOM BHJOBOM pazHooOpasuu (cBbime 300
BUJIOB) WICHHCTOHOTHUX, YEMY CIIOCOOCTBOBAJIA, 0€3yCIOBHO, MMMHUIPAIUs 300()aroB ¢ OKpe-
CTHBIX cTaumid. [IpoBeneHrs MeponpusTUN MO 3alIMTE XJIOMYaTHHKA 3[eCh He Tpelyercs
(Cyronsies, Kamanos, 1976).

Hwmeercst psia IpUMEpOB YCTICIIHON MHTPOIYKIIMU TOJIE3HBIX BHIOB B CaJ0BbIe OHOIe-
HO3BI ¢ onrcaHueM nocieaHux. [IpoBoauics GMOLEHOTOTHUECKUI aHAIN3 MOCIEICTBUH BbI-

myckoB ¢puTO(aroB B pyAepanbHble IEHO3bI, KOJOHU3AIMH S3HTOMO(AroB B MOJIEBbIE IIEHO3bI
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(Hagpikra, 1999). CymectBeHHOE IPOABMKEHHUE POU30LLIO B pa3padOTKe Mep aKTHBH3AINU
300(aroB B MOJIEBBIX I[EHO3aX U OMOIICHOJOTMYECKON ONTUMHU3ALNU TEIUIMYHBIX 3KOCHUCTEM
(ITaBmromuH, 1998). PacteT umcio ciy4aeB MpUMEHEHHUs OMOJIOTMYECKHUX areHTOB IMPOTHB
MOJIEBBIX BPEIUTENICH LIEHHBIX KYJIbTYp, ONMHUCAHUE UX arpoI€HO30B C yYETOM BIIUSHHUS CO-
cennux noser (Kosanenkos u ap., 2004). OqHako OombInast 4acTh UCTIBITAHUI MHOTOOOpA3-
HBIX [IPUEMOB U CPEJICTB OMOJIOTNYECKON 3aIUThI IOCEBOB OT BPEAHBIX OOBEKTOB IIPOBE/IEHA
0e3 M3ydeHHuss OMOIEHOTUYECKUX MOCIEACTBUM, KaK U MPU BHEAPCHUH HOBBIX YCTONYMBBIX
COPTOB CEJIbCKOXO3UCTBEHHBIX KYIbTYp. UeTKO HaMETHIICA MEPEeXo]l K SKOJOTU3UPOBAHHON
3alUTE PACTEHUH C IKOJIOr0-OMOLEHOTUYECKON KOHIENIMUENH U cTpaTerueil J0IroCcpoYHOro
yrnpasieHus: arposkocuctemamu (HoBoxkwminos u np., 1993,1995; Cokonos, 1996) ¢ ucnonb-
30BaHHEM MPHEMOB U cpencTB Ouonorndeckoii 3amutel (Cokomnos, KopoOckoit, 1996; I1aB-
momH, 1997) myTeM KOHCTPpYHpPOBaHUS YKOJIOTUYECKH YCTOMYMUBBIX arpodKOCUCTEM U arpo-
nanamadTo (XKydenko, 1993).

B MeTomonornueckom miaHe BCe paCCMOTPEHHBIE BhIIIE PaOOThI, COCTABISIONINE (YyH-
JTAMEHTAJIbHYI0 OCHOBY COBPEMEHHBIX 3HAHHI 00 arpoOMOIIEHO03aX, OTHOCATCA (MCKIIOYast
MaJIoe YHUCIIO MYOJIMKAIMKA MO0 BPEAOHOCHOCTH OPraHU3MOB) K (PU3MOHOMHUYECKOMY (OmHca-
TeIbHO-()ayHUCTUYECKOMY) HAIPaBJIEHNUIO OMOLEHOJOTUYECKUX HCCIeA0BaHui. OJTO Ha-
IIpaBJIeHNE B OMOLIEHOJIOTHH OCHOBBIBAE€TCS Ha MOP(OIOrMUECKON XapaKTEPUCTUKE 3TUX CO-
OO0IIIECTB — ONpPEAEICHUH BUJOBOIO cocTaBa ((PM3MOHOMHM) BBIAEICHHBIX €IUHMII, 3aBHCS-
mel ot mpeobiananus Tex wind uHbIX BUJOB (Kamkapos, 1933) u npocTpaHCTBEHHOM MOI-
X0JIe K M3YYEHHUIO COOOIIECTB — BBIACIEHUIO OJHOPOJHBIX IPYHNIUPOBOK, IPYCOB, CUHY3UHN
KaK CTPYKTYPHBIX 3JIeMEHTOB OuolieHo3a (Bukropos, 1960).

[TomuepkuBanoCch, 4TO A XapaKTEPUCTHKH COOOIIECTBA HEMPUTOJHBI MPU3HAKH Me-
CTOOOUTAHUs, HEOOXOIMMO HUCXOAHUTh M3 camoro HaceneHus (beximemumes, 1931). OnHako
mpo0GsieMa BbIIETIEHUSI OJTHOPOJAHBIX OMOLIEHOTHYECKUX TPYMNIHUPOBOK MM €IWHHUIl B OHOIIe-
HoJIoTUK c1a0o pa3paboTaHa M B HacTosimiee BpeMs. MOXHO OTMETUTH Ciydail onmucaHus
OMOIICHOTHYECKON CTPYKTypHOCTH — aduaoneHokomiuiekca (Jlaxumos, 1997), ycroiunso
(YHKIIMOHHUPYIOIIETO Ha OCHOBE TECHOTO TPO(PHUUECKOTO B3aMMOACUCTBUS TJIEH, KOPMOBBIX
pactenuii u aduoharoB Ha MOJAX M OKPYKAFOIIUX MX JIECOHACAKICHUH.

[IpunsB 32 arpoOHOIIEHO3 KOMILJIEKC OPraHU3MOB, CIaralluics B paHuax moJjis (mo-
ceBa), arpOOUOIIEHOJIOTH OTMEXEBAIHUCH OT ATOW MPOoOIeMbl (BBIICICHUS OMOLIEHOTHYECKUX
IPYNIIUPOBOK) U U30EKAIN METOI0JIOTHYECKUX CIIOPOB, KOTOpBIE OypHO BelIHUCh B reo0oTa-

HUKe. B TO Xe BpEMA B arp06noueHonorHH ciaabo HCIIOJIB3YIOTCA CIICHUAIBHBIC MCETO/bI
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CpaBHEHHMSI ¥ BBIJICJIICHUSI COOOILECTB, MPUMEHsIEMbIe B OMOLIEHOJIOTHYECKUX M Te000TaHnde-
CKUX uccienoBanusx. [Ipencrout Oosnblnas padora 1o KiaccUpUKaMu arpoOHMOLEeHO30B Ha
OCHOBE COBMECTHOIO (uI0po-(hayHUCTUUECKOro UX onucaHus. IIoCTOSHHBIM HallOMUHAHUEM
0 BaXKHOCTU 3TOro HampasiieHus 3Bydar cioBa I'.f.beit-buenko (1961, c.764) o Tom, uro
"pabom, oxeamuléarowux 6clo U 3HAYUMENLHYIO 4ACMb DayHbl A2poOUOYEH0308, BCe eufe
ouenb Mano", OTCYTCTBYIOT OMOLIEHOJIOIMYECKHE OMMCAHUS MOCEBOB /1aXKe€ OCHOBHBIX CEllb-
CKOXO3SIIICTBEHHBIX KynbTyp. OJHaKo OMOLEHO3 4acTO paccMaTpuBaeTcs Kak yjaoOHas (op-
Ma ONMCAaHMsI )KMBOTHOTO M PACTUTENBHOIO MHUpPA, YTO OTHOCHUTCS YK€ K "KOJINYECTBEHHON
¢daynuctuke" (Bukropos, 1960).

I'eoOoTaHuKM BHECIM 3aMETHBIM BKJaJ B pa3BUTHE arpoOMOLEHOJIOTMYECKHUX Ipej-
craBieHU. COpPHO-TIOJNIEBYIO PACTUTENIBHOCTh OHM JAaBHO CTaJld BOCIPUHHMATh BMECTE C
KyJIbTYPHBIMU pacTEHUSIMU Kak pactureibHble cooOmectBa (CykaueB, 1910; Braun-
Blanquet, 1928; Komapos, 1935). ITosBuics tepmun "arpodpuronenos" (Kozo-IlonsHckuid,
1932). Onnako, kak otmeuaeT H.C.Kampimies (1939), B Gomnblieit yactu paHHUX pabOT aBTO-
PBI TOJIBKO 0003HAUMIIM CBOE MOJI0XKHUTEIbHOE OTHOLICHUE K U3YYEHHIO TOJIEBBIX (PUTOLIEHO-
30B, ONIMCaHUE KOTOPBIX HAYaJIOCh MHOTO TMO3Xe. Psi1 reo00TaHMKOB TOro BpEMEHH TaK U He
MIPUHSUI ITOCEBBI CEIBCKOX03IMCTBEHHBIX KYJIbTYp 32 HACTOSAIIUE PACTUTENIbHBIE COOOIIECTBA,
yrnoao0iss ux "moane cuyuatinwix 3e6ax", KoTopas, Oyn1yuu pa3orHaHHOMN, yxe He codepercs
B npexkHeM cocTase ([lagockuii, 1917, ¢.180). Ecnu ydecTts, 4To 3TUMH "OCTPOYMHBIMH aHa-
JorusiMu" HEKOTOPbIE T€000TAaHUKN YMUJISUIUCh U MHOTO IMO3%€E, TO OOBSICHUMO, [TOYEMY TaK
YAUBUTEIBHO MaJIO YAEISAI0OCh BHUMAHUS CIOXKEHHUIO arpouTocooliecTB. 3a CX0ACTBO Ma-
IMIEHHBIX COOOIIECTB pacTeHuid c aukumu 1o3xke BoeicTynuiaun H.C.Kampbimes (1939),
M.B.Mapkos (1967,1972), A.A.Hacosennas (1975), cuuras Begymum HakTopoM UX OpraHu-
3allMM B3aMMOOTHOUIEHMsI MeXay KomnoHeHTaMu. [locnennee apyrue orpunaror (I'poasus-
ckuit 1 71p., 1991), ccputasch Ha cnenu@uky arpouTOIEHO30B U MPU3HABAS OTPEIEIISIOIINM
TOJIBKO (paKTOPBI Cpelbl. DKCIEPUMEHTAIbHBIX CBUAECTEILCTB HU TOM, HU APYroi TOUKH 3pe-
HUS He npuBoauTcs. W mepBble M BTOpBIE MO arpoQHUTOIEHO30M MOHUMAIOT OJHOJIETHEE
WJIM MHOTOJIETHEE COOOIIECTBO OPraHU3MOB, 00pa3ylolieecs Ha OJHOM IIOoJIe.

Ha IlepBoM MekBY30BCKOM COBEIIaHUU 110 arpodurtorieHosoruu B Kazanckom yHuBep-
cutere B 1967 1. arpouTOIIEHO3Yy KaK COCTaBHOI 4acTu arpoOHoIieH03a ObUT MPUJIaH CTaTyC
(UTOIIEHO3a €CTECTBEHHBIX OMOTreOIEHO30B, a caMa arpO(HTOICHOJIOTHS MPOBO3IJIAIICHA
pazznenoM reoboTaHuKHU-puToneHomoruu. [lozxke arpouTOLEHOJIOTHIO CTadlM HUMEHOBATbh

CaMOCTOSATEIIbHON CEThCKOXO3SMCTBEHHOW AMCHUIUIMHONW. B TO ke Bpems reo0oTaHMKaMu
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(UTOIIEHO3 BOCIIPHHUMACTCS KaK YCIIOBHOE TIOHSATUE — "KOHMYp, Xapaxkmepuzyiowuiicsi on-
peodeneHuvim cxoocmeom pacmumenvrocmu” (Bacunesuu, 1983, ¢.40), ynoOHoe 115 ee ornu-
CaHMs C TOW WM MHOM 1enbto. He oOpamas BHUMaHMS HAa OYEBUAHYIO YCIIOBHOCTb arpodu-
TOLIEHO33a, CTOPOHHUKH arpo(UTOLEHOJIOIHN MPOJOJIKAIOT, IOBTOPIOCH, HA TaKOM arpodu-
TOLIEHO3€ HAJCTpanBaTh arpoOMOIIeH03 HOBBIMH OJOKaMu — neogayHoi, SJHTOMO- U MHUKpPO-
OOIIeHO3aMU U JIPYTMMHU KOMIIOHEHTaMHU. MEeTOI0IOTHYECKUE CIIEACTBUSL TAaKOTO KOHCTPYH-
pPOBaHUS YCIOBHOCTEH Mayo pe3ylbTaTUBHBI, & MOMBITKU IPEICTaBUTh arpoOHOLIEHOIOIHIO
Hacneanunei arpopurorneHosorun (Kampimes, 1971) BRINISIAT CIUIIKOM CMEITBIMHU.

PaboTs! arpouTO1IEHOIOTOB PE3yAbTATUBHEL, B OCHOBHOM, B 00J1aCTH KIacCUPUKALIUU
copHO# pactutensHOCTH. Hambosee ycnemnno 3ta pabora Obiia nmpoBenena B Tarapuu, bam-
kupuu, Ha Bepxueit u Cpennent Boare. B nocnennee gecsatuneTue TMNU3anus MoJjaeBON pac-
TUTEJILHOCTH CTajla BECTUCh HE M0 KYJIbType-3AuduKaTopy, a o BUaaM COpHO-II0JIEBOM (ce-
reTajJbHOM) PacTUTENBHOCTH — MHMKATOpaM YCJIOBHMM mpouspactanusi pacreHuil. [Ipumepst
M3ydeHHs] PUTOICHOTHYECKIX B3aUMOJICHCTBUI PACTECHUI HA MOJIAX KpalHe peaku. Arpodu-
TOLIEHOJIOTUSI TPOJIOJKAET MMETh, 32 MAJIbIM HCKIIOYEHUEM, ONUCATEIbHYIO (UIOpUCTHYE-
CKYIO HalpaBJIE€HHOCTb.

CrnenyeT BbIIEIUTH UCCIIEOBAHUS, OCHOBaHHbIE Ha KOHCOPLIMOHHOM ypoBHe. 1o omn-
penenenuto H.B.bexnemuiesa (1951), Ha kaxxom pacteHun oOpa3yercs KOHCOPILMS U3 CBS-
3aHHBIX ¢ HUM Tpodudecku U Gopuyecku ocobeil aApyrux BuaoB (purodaros, puronarore-
HOB, TOCEJISIONIMXCS 37IeCh K€ XMITHUKOB U T.N.). KOHCOpIMM OOBEKTUBHO CYLIECTBYIOT B
arpoleHo3e, Kak 1 Kax/10€ U3 pacTeHUl sBISAIOTCA ero 00bekT-cuctemamu. Koncopuus — He-
JIOCTPOEHHBIM JOM pacTeHus, B HEE MO ONPEENICHUIO HE BKJIIOYEHa aOMOTHKA, IIOATOMY Jie-
JIANTUCh TONBITKY Ha3BaTh €€ ¢ a0MOTHYECKUM OKpYXKEeHHEM "lieHeKyI0i" nin "uxonsoM", HO
9TH ONpPENENICHNs HE NMPUKIWINCh. KoHCOpIMM M3y4aroTcsl Ha ayTIKOJIOIMYECKOM YPOBHE BO
B3aUMOJICVCTBUH C OKPYKAIOLIEH CPEIOi.

Onpenenenue "BuaoBas KOHCOPUHM'", KaK M MHbIE HA3BaHMsI KOHCOPIUH, — 3TO yXkKe 00-
JIaCTh THOCEOJIOTMYECKOro yrnopsaounBanus 3Hanuil. [lorpeboBanack kinaccudukanms caMmux
orpeJieNIeHUuil KOHCOPLUUIT — TaKk MHOTO UX OBUIO MPEJIOKEHO, BKIIIOYash M HEMOJHbIe KOH-
COpLIMH, B T.4. MOHATHS "TpUOTPOd" — "COBOKYIHOCTh TPEX OCHOBHBIX CTPYKTYp: PACTEHUH,
KOHCYMEHTOB 1-ro u 2-ro mopsiakos" (Boponun u ap., 1999, c.68); Teoperuueckue ocHO-
Bbl..., 2004) u "matocucrema" — KOMIUIEKC, BKJIIOUAIOIIMM XO35iIMHA U BCEX €ro BPEIHBIX
(xoHKYpeHTHBIX ) areHToB (Bua0B) (CokonoB, @wmmmuyk, 1997) wim "auorpod" tuna "mapa-

3uT-x03suH". [IpoTekaromue B arporieHo3ax Mnpormecchl — 3MupUuTodharndeckuid, 3HToMopa-
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TUYECKHA, STM(DUTOTHOTUICCKHUIA U JPyTUe — HEPEIKO MPUHUMAIOTCS 32 CTPYKTYPHBIE 00pa-
30BaHUA. 32 U3HAYAJIBHBIM OINpEAeICHUEM 00bEKTHUBHO CYIIECTBYIONIEH KOHCOPLIMU 3aKperi-
JIEH, KCTaTH, TEPMUH "HUHIUBUIyaIbHAS KOHCOPIUA'.

KoHcopiimoHHbIA MOAXO0A HUCIOIB3YETCS MPU U3YYEHUH MMMYHOJIOTHYECKUX CBOMCTB
COPTOB pacTeHuil. Uepes3 onucaHue KOHCOPLUUU TAaKXkKe, 10 CYyTH Aena, IUI0 U UJET KadecT-
BEHHOE OMKCAHHUE arpoueHo30B. OJHAKO MOJYYUTh HA KOHCOPIMOHHOM YpPOBHE KOJIHYECT-
BEHHbIE OLICHKH OMOIICHOTHYECKHUX CBSI3€d HE YJAEeTCsl, MOCKOJbKY MPH 3TOM HEBO3MOKHO
y4ecTb B3aUMOJICHCTBUE B COOOLIECTBE MEXIY LEHTPaIbHBIMU KOHCOPTaMH (pacTEHUSIMU
WJTU JKUBOTHBIMH), YTO TIPUBOJUT K MAJIOW pe3yJbTaTUBHOCTU OLICHOK POJIU JIPYTUX KOHCOP-
OCHTOB, HaIlpUMep MPH ONpeeNICHUU Bpeaa OT HaceKoMbIX. Kak M3BeCTHO, CHUXKAsl MPOJIYK-
TUBHOCTH OJIHOTO pacTeHwusl, Gputodar criocoOCTBYEeT pOCTy MPOAYKIIMU COCEAHETr0 HEMOBpe-
KJIEHHOTO pacTeHus. be3 ydera 3TOro o0CTOSTENBCTBA BCE MOMBITKH MPOBECTH PEATUCTHY-
HbIE OLIEHKHU HeCOCTOATENbHBI. ClieZJ0BATEIbHO, SKCIIEPUMEHTAIIbHBIE UCCIIE0BAaHUS LIETIECO-
00pa3HO MPOBOJUTH HA TPYIIINE B3aUMOJICHCTBYIOIIUX KOHCOPIIMIA, YTO BCETJa UMEET MECTO
MIpY IPOBEJCHUH YYETOB Ha €IMHULIE IO oceBa. HaumensbIei rpynnupoBKoit pacte-
HUM TIpU3HaHa pacTuTenbHas 1neHosuelika B.C.Unarosa (1966) — rpymnmna pacTeHui, B KOTO-
POii IPOUCXOJUT HEMOCPEACTBEHHOE B3auMOIecTBHE (MHTEPhEPEHIINS) KaXI0r0 pacTeHUS
CO BCEMU OCTallbHBIMH. Ha Hell mocensiroTcsi reTepoTpodbl, 00pa3yrolue CBOU IEHOSYCHKH.
DTOT MUHHOMOIICHOKOMIUIEKC BMECTE C OKpYXkarollel abuoTHYecKoi cperoil Ha3BaH MHOM
arporieHokoHcopiuen (3yokoB, 1995). Tonbko Ha ypOBHE arpoIleHOKOHCOPIHUA MOXKHO TO-
JYYUTh PEATTMCTUYHBIE KOJTUYECTBEHHBIC OIICHKN OUOIEHOTHYECKUX CBSI3€H, BKITIOYAS UX M3-
MEHEHUS B arpolieH03¢e Py BHEJPEHUH HOBOTO COPTA.

[To oTHOmIEHUIO K arpoOHOIIEHO3aM YEJOBEK paccMaTpHUBAaeTCs Yalle Kak WX co3Jia-
TEJb: YEJIOBEK CO37aeT KOMIUIEKC BUJIOB — BTOPUYHBIN OMOIIEHO3 C XapaKTepHBIMH YepTaMU
PacTUTEIBHOTO MOKPOBA, KOTOPBIM ciaraeTcsi OOBIYHO M3 OJHOIO BHUJA M YCTOWYMBOCTH KO-
Toporo ompexaensercs yeraoBekoMm (beii-buenko, 1957). ArpoduTtornieHo3 — MPOAYKT YEIOBE-
YECKOro TpyJAa, €ro BUAOBOM COCTaB B MOJIHOW MEpPE 3aBUCHUT OT Mpou3BoJa yenoBeka (Map-
koB, 1974; I'pog3unckuii, 1979; YpazaeB u np., 1996). U3 stux npencraBieHuii HeU30€KHO
JOJKHBI TIOCTIEIOBAaTh M MOCIEN0BAIN CYXACHHUS 00 MCKYCCTBEHHOCTH arpoOMOIIEHO30B U
Jake moYB (€CTh U TaKO€ MHEHHE), Ha KOTOPBIX OHU 00pa3yIoTCH.

OnHako KaKk KOpEHHbIE OMOLIEHO3b], TAaK U BTOPUYHBIE arpoOHOIIEHO3bI (HOPMUPYIOTCS B
Ipolecce eCTECTBEHHOro 0TOOpa B pe3ynbTare OCTpoil OOpbOBI BHAOB 3a CYLIECTBOBAaHUE.

Xo3sicTBEHHAS ACATCIIBHOCTD YCJIOBCKaA IJII KOMILJIEKCA OPraHu3MOB U B IIE€PBEIX, U BO BTO-
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pBIX OHMOIEHO3aX SBISETCS JIUIIH T00ABOYHBIM MOIIHBIM (PAKTOPOM €CTECTBEHHOTO OTOOpA.
HckyccTBeHHBINH OTOOP B MOJEBOJCTBE UMEET MECTO TOJBKO MPH CEJIEKIIMU COPTOB CEIBCKO-
XO3SIICTBEHHBIX KyNbTyp. Bo3nensiBaeMble copTa camMu MOJMNAIAOT MOJ €CTECTBEHHBIN OT-
00p U JerpajupyroT Mo XO3HCTBEHHO-TIOJNIE3HBIM MPU3HAKAM, SBIISACH B TO K€ BpeMs IS
JPYTUX TIOJIEBBIX OOUTATENEH OJHIUM U3 (PaKTOPOB €CTECTBEHHOTO OTOOPA.

['maBHOE OT/IMYKE arpoOMOLIEHO3a OT AUKHX OMOTeOleHO30B HE B HEM CaMOM, a B ycC-
JIOBUSIX €r0 CYIIECTBOBAaHHUS — B J00aBOYHOM K MPUPOJHBIM (haKTOpaM aHTPOMOTEHHOW Aes-
TEIHHOCTHU YeJIoBeKa (PHEPrus Tuiyra, MHTPOAYKLUS CeMsIH KyJIbTYPHBIX pacTeHUH, yaoope-
HUS, IECTULUBI U Jp.). AHTPOIIOI€HHbIN (QakTop MoaUu(pULIUpPYET arpoOMOreo1eHo3, JaBUT
"KpECThSTHCKAM caroroM" Ha BCE €ro AJIEMEHTHI — MOYBY, pacTeHus, purodaros, 300(paros,
canpodaroB, MUKpOOPTaHU3MBI B T.4., YTO HE MOKET HE IPUBECTU K OMPEACICHHON ero cra-
ounuzanuu. durocanuTapHas 0OCTaHOBKA B LIEJIOM TaKXke OJKHA MOCTENEHHO CTa0MIU3U-
pOBaThCsl, UTO MOYKHO BUAETH B MaciiTade 1enbix peruoHoB. [IpuBenem cpaBuenus. [lo nan-
ueiM P.B.Haymoga (1975), 3a 30 ner nabmroneHuii B YIbsSHOBCKOH o0jacTé oTMedeHo 74
BCIIBIIIIKY Pa3MHOKEHUS TIIaBHEHIINX BpeAuTeneil (HemapHoro menkomnpsaa — 39, 3marorys-
k1 — 19, KonpyaToro menkonpsaa — 8 v 3e1eHoN IMCTOBEpTKH — &). Cily4an CMHXPOHHBIX
BCIIBIILIEK PAa3MHOXKEHUS JINCTOTPBI3YIIMX HACEKOMBIX B jiecaXx U Oepe30BbIX KOJIKax 3amaj-
HoM Cubupu (10 10 BUIOB YelyeKpbUIbIX U 4 BUI0B MWJIMIBIIKUKOB) TOBOJBHO YacThl U 3a-
KaHYMBAIOTCS TOTHBIM 00benanneM TucTBHI AepeBbeB (Komomuen, Apramonos, 1985). B Te
K€ roJpl B 3TUX PErHMOHAaX CPEIU BPEIUTENEH CEIbCKOXO3WCTBEHHBIX KYJIbTYp OTMEYEHBI
OYKBaJIbHO €IMHUYHBIE MAaCCOBBIE PA3MHOXKEHUS OTAENIbHBIX BUAOB Bpeauteneil. B Boctou-
Hot Cubupu 3a 50 yer HaOIIOMEHUN 3a BPEIUTEISIMU CEIBCKOXO03SUCTBEHHBIX KYJIBTYp 3a-
(UKCUPOBAHO TOJNBKO 4 BCIBILIKK JIYTOBOI'O MOTBUIbKA, B 3amagHoi Cubupu 3a mocieaHue
20 ner — onHa.

YenoBeky, npaBaa, He HPaBUTCA U 3Ta CUTyalMsl B arpoobuoneHos3ax. Exeronnoe o0ne-
JlaHKe JTMCTOBOM MOBEPXHOCTH Y JiepeBbeB B Jiecy Ha 50-70% nmpuHUMaeTcs UM Kak JI0JKHOE,
a MOBPEXJICHHE JIUCTHEB y CEIbCKOXO3ANUCTBEHHBIX KYJIbTYp (B OOJBIIMHCTBE CIy4aeB CO-
BEPLICHHO O€3BPEHOE) BHI3BIBAET yXKE TPEBOT'Y U MPU3BIB K PELIUTEIBHBIM XUM3AIIUTHBIM
nercTBusM. YacThle CChUIKM Ha THOETh BCXOJOB KYJIBTYPHBIX PACTCHHM OT BpeAMTENCH Ha
Jielie OKa3bIBAJIMCh MOCTIEUTHBIMU BBIBOJAAMHU HJIM MPSIMBIM COKPBITUEM arpoOTEXHUYECKHUX He-
ynau. OgHako arpoOMOIIeH03 33 3TO HE B OTBETE, KaK M 3a CO3JaHUE LEJION MHIyCTPUHU TIPO-
M3BOJICTBA MECTULIUJOB U YPE3MEPHOE UX IIPUMEHEHUE.

[IpusHanue yenoBeka "ruwvb mownetiumum sxzoeenuvim pakmopom" (Cykaues, 1974,
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c.10) aHTpOMOTeHHOTO BO3JACUCTBUS — JO0ABOYHBIM (DAKTOPOM ECTECTBEHHOTO OTOOpa, Ha
¢donHe KOTOpOro (GOpMHUPYIOTCS U Pa3BUBAIOTCS arpoLICHO3bI, — SIBJISIETCS BAa’KHBIM MeTO/10-
JIOTHYeCKUM BBIBOJIOM 13 UCTOPHH [MO3HAHUS arpOOHOIICHO30B.

[ToydeHHbIe pe3ynbTaThl COCTABUIN (yHIAMEHTAIBHYIO OCHOBY arpoOHOIICHOJIOTH-
YECKUX 3HAHWH, CBHJICTEIbCTBYIONINX O (DOPMHUPOBAHUHN HA TTAXOTHBIX 3€MJISIX €CTECTBEHHBIX
(bU3MOHOMHYECKU OTIMYHUMBIX OMOLEHOTUYECKUX CTPYKTYpP B YCIOBHSIX J0OABOYHOTO BIIHUS-
HUS aHTPOMOTeHHOTro (haKkTopa. ATPOLIEHO3bI, €KEr0JHO 00pa3yIoluecs Ha IOCEeBaX TOW MU
HMHOM CEeIbCKOXO035MCTBEHHON KYIbTYPhI, QPU3HOHOMUYECKH CTAOUIIBHBI B TIpe/iesiax KPYIMHBIX
PErMOHOB, MPUPOTHO-KIMMATHYECKHUX 30H U AK€ KOHTUHEHTOB. JTO OJIMH U3 OCHOBHBIX CO-
JiepKaTeNbHBIX BHIBOJIOB MIEPBOTO 3Tara arpoOUOIEHOIOTHYECKUX UCCIICIOBAHHIMA.

W Bce-Taku OCHOBHBIM OTJIMUUTENBHBIM OT MEPBUYHBIX OMOTEOIIEHO30B CBOWCTBOM Y
arpoOMOIIEHO30B OOJBITMHCTBO ABTOPOB CUMTAET CJIA0YIO CTENEHb UX CaMOPETryJsluu. Ar-
pobuoreHo3kl, o obmemy npusHanuto (beli-buenko, 1957; I'mispos, 1963,1984; I'puropbe-
Ba, 1965; 3acnasckuii, Cyronsies, 1967; Tuuwiep, 1971; danees, 1981; CritHuk u ap., 1987,
Kpocau u ap., 1987; Uepnsimes, 1994; Bpouckuii, 1996; Cokonos, 1999), o6namxaroT nmonu-
KEHHOHN CITIOCOOHOCTHIO CAaMOPETYJISIIIUU UAYIIUX B HUX OMOIIEHOTHYECKUX MPOIIECCOB.

Eme pa3 ormedy, 9TO BCE BBIIIE PaCCMOTPEHHBIE OMYOJIMKOBAHHBIE CBEJCHUS U CYXK-
JICHHUS] OTHOCUTENFHO TIOJIEBBIX arpoOHOIIEHO30B OTHOCSTCS K COOOIIECTBAM OPraHU3MOB O/1-
HOI0 MOJIfl, TAK KaK UMEHHO OHO SIBIISUIOCH MPEIMETOM arpOOHOIEHOIOTUYECKUX HCCIEN0-
BaHMi. KapTa mOCEBHBIX IUIOMIAZEW XOPOLIO 3aMETHA, IOATOMY TEPPUTOpHAIbHAS INPOTS-
KEHHOCTh arpoOHOIIEHO3a, MPEXkKE BCET0, ACCOLMUPYETCS ¢ TpaHUIlaMu oaHOro noJis. OnHa-
KO TIOJICBOM II€HO3 €KETOJIHO pa3pylIacTcss B 3HAYMTEIBbHOW Mepe, (popmMupyercs Takxke B
TE€YEeHHE OJHOTO TroJla, M, KOHEUHO, HE OTBEYAET MOHSATUIO CaMOPETyIHPYIOUIerocs: Ouoreo-
1IeHo3a. B To ke Bpems arponeHo3 Ha MoJie YCTOMYHMBO BOCCTAHABIMBAETCS BCET/la C YepTaMu
BUJIOBOTO COCTaBa TeTepoTpo(doB, MPHUCYIMIMMH I[I€HO3aM TOM WJIM WHOW BO3/EIbIBAEMOI
KynbTypbl. O4eBUAHO, arpoOroreoreHo3 — oopa3oBanue Oosiee MUPOKOe, YeM oHo moje. 1
CaMOpETYJIALMS IPOUCXOIUT HA €0 YPOBHE, a HE HA YPOBHE OJHOIOJIEBOIO LIEHO3A.

3arsiHyBIIAsICS AUCKYCCUSI OTHOCUTENIFHO CBOWCTB CaMOPETYJIHPOBAHUS arpoOUOIIeHO-
3a ObUIa paspernieHa KOHIENTyalbHO. /J[ocTaTOuYHO MPUHATH BO BHUMaHUE THIIOTE3y 00 arpo-
OuoreorieHo3¢ OOJBINCH MPOTSKEHHOCTH, YEM OJIHO TIOJIe, HAPUMEP Pa3BUBAIOIIETOCS Ha
TEPPUTOPUU MHOTOIOJIBHOTO TOJIEBOTO CEBOOOOPOTA KaK "Dremermyvl camopeyisayuu 8 ae-
pobuUoyeHo3e omuemau8o NPOCMynaiom, eciu no0 mako8blM NOHUMAMb He YeHO3 OMOeNbHO-

20 noJid uiu Kyavbniypol, Ha4djlbHOe paseumue Komopozco 00bIYUHO €2icec00H0 KOHYAemcs Ka-
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macmpootl, a 6UOYeHO3 8ce20 ce80000POMA ¢ NOSPAHUYHBIMU U BHYMPEHHUMU YY4ACTKAMU
ecmecmeenHoll pacmumenvsHocmu”. B TakoM arpobuorneHo3e Hapsaay ¢ OMOreoXUMHUYECKUM
"BepTUKAIbHBIM" KPYTOBOPOTOM BEIIECTBA LIUPKYJIUPYET JOOABOUHBII KPYrOBOPOT FOPU30H-
TaJbHBIA — MPOUCXOTUT IMEpEMEIlleHne KOMIUIEKCOB OPTaHU3MOB BCJIE]] 3a JBH)KEHHEM IIO
TEPPUTOPUU COOTBETCTBYIOIIEH CENbCKOXO03UCTBEHHON KyNIbTYphl (3yOKoB, 1968, c.43). Ha
OCHOBE ITOI'0 TEOPETUYECKOTO JONYILIEHUS YK€ BO3MOXKHO €IMHEHHUE B3IJIAI0B Ha CYLIECTBO
arpoOMOIIeHO3a, PA3BUBAIOIIETOCS Ha TEPPUTOPUH CEBOOOOPOTA, T/I€ MPOUCXOIUT HHTEHCHB-
HBI OOMEH MEXIy MOJIIMU KUBOTHBIMU M COPHBIMHU pacTeHusiMu (3yokos, 1970). Muorue
BBICKA3bIBaHUS B 3TOM Cllydae O HECOOTBETCTBUHU arpoOHOreolieH03a KOPEeHHOMY OHoreole-
HO3Yy TepsOT cMbIciI. OCHOBHbBIE YEPTHI MOJIHOLEHHOTO OMOIIEHO3a — €ro CaMOperyJssuus u
camMoOpraHu3alus — MNPOSIBIAIOTCS U B YCIOBUSX JIEHCTBUS arpOAHTPOIIOTEHHOT0 (aKkTopa.

CremneHp camMOOpraHH3alMu arpoOHOILIEHO30B, CaMOPETYJSIUU (CaMOMOACPKAHIH )
UAYIIUX B HUX OMOT€OXMMUYECKHUX POIECCOB U3MEPHUTH HEMOCPEICTBEHHO HEBO3MOKHO, HO
MO>KHO BBIPa3UTh MOCPEICTBOM CONOJYMHEHHOTO CBOMCTBAa — WX cTabmibHOCTH. [IpoBeneH-
HBIM MOMCK IMOKa3aJl, YTO arpoOMOLIEHO3bI M0 CTAOMIFHOCTA M BUJIOBOMY Pa3HOOOPA3UIO CO-
MIOCTAaBUMBI C OMOIIEHO3aMH, MOJIYYAIOUMMH JOMOJHUTEIbHYIO SHEPIHIO NP PA3JIUBE peK
WM ¢ MOpCKUMH nipriiiBaMu (3yokoB, 1995). Xots He 10Ka3aHO, 4TO BUI0BOE pazHOOOpa3ue
JUKHX 9KOCHCTEM CBSI3aHO HANpPSAMYIO C UX YCTOMUMBOCTBIO U cTabmibHOCThIO (Ryszkowski,
Zyczynska-Baloniak, 1985), moBsliiieHHe €ro B arpo’KOCHCTEMAx U arpojaHmadTax xemna-
TEJBHO € MO3MLUHI pocTa KauecTBa OMOMPOAYKIIUU U COXPAaHEHUS TPUPOJHOIO reHO(POoHAA.

Her pemmTenbHO HUKaKMX OCHOBAHWH CUMTATH IEJOCTHBIN arpoOMOIIeHO3 MEHee CTa-
OWJILHBIM, MEHEE YCTOMYUBBIM U, CIIEJIOBATEIIEHO, MEHEE CAMOPETYIIHPYEMBIM, Y€M MECTHBIC
NepBUYHbIE OMOILIEHO3BI, €CIM HE NMPUHUMATh 32 TAaKOBOW arpoOMOIIEHO3 OTIENbHOE MOJe.
Her MeTon0omornueckux OCHOBAHUN OTHOCHUTBHCS K arpolleHO3aM KakK yIIEepOHBIM 3KOCHUCTe-
MaMm, Ha KOTOPBIE HE CTOUT TPAaTUTh CHJIBI M CPEJICTBA C IEJIBI0 UX U3YUEHUS U IOCIIEAYIOIIe-
IO yNpaBJeHHUS.

OU3MOHOMUYECKOE HalpaBlIeHHE B arpoOMOLIEHOJIOTHH JaleKo HE Hcueprnango ceOs.
JlanbHelinee pa3BUTHE MOJYYMIM MCCIEAOBAHUS IMOJIEBBIX KOMIUIEKCOB PEIYLIEHTOB Opra-
HUYECKOTO BEIECTBA B MOYBE M HA €€ IMOBEPXHOCTH. BHIMONHEHBI UCCIIETOBAaHHS KOMIUICK-
COB OpraHM3MOB, OKAa3bIBAIONIMX IMOTEHIIMAIHFHO PETYIUPYIOIIee BIMSHUE HA BpeIUTENeH
KYJIBTYpHBIX PAacTCHUH, a TaKKe HUCCIICIOBAHUE BIMSHUS YCIOBUH MHTEHCHBHOTO 3eMIIE/C-
nust Ha Tpyninsl rereporpodos (Tanckuii u ap., 2001,2003).

Jlydiie Bcero, €CTECTBEHHO, U3YYEH arpolieHO3 MIIEHUYHBIX MoJie. EMy mocBAIIEeHbI
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KHUTH, KOH(PEpEeHIINH, COTHH MyOnuKanuii. B OMOIIEHOIIOTHYEeCKOM IIJIaHEe OH ONKCaH Kak B
(hU3MOHOMHYECKOM, TaK M B ¢uTocaHuTapHoM oTHomeHusx (buorenos..., 1986). Onnako
M3YYEH OH MO YacTaM. J{axxe JUisi Hero He CyLIECTBYET CKOJIbKO-HUOY/b MOJHOW XapaKTepH-
CTHKHU Ha YPOBHE CTaTUCTHUYECKON MOJIEIN KOHKPETHOT'O I0JI MJIM MAaTEMaTHUYECKON MOJIETN
PErHOHAIBHOTO MIIEHUYHOI'O arpoleH03a.

Baxwueriue 3amadu, cTosiue nepe 3aluTol pacTeHH, CBSI3aHbl C JajJbHEeel pas-
pabOTKOM M MPaKTHYECKOW peayin3aluell pa3BUBaeMoi B Halllel cTpaHe crpareruu "duroca-
HUTapHON ONTUMM3ALMM pacTeHUEBOJCTBA". B yClIOBUSIX MHTEHCUBHOTO aJalTUBHOIO pac-
TEHUEBOJICTBA PEIICHUE 33/1a4 3alUThl pacCTEHUI HEBO3MOXKHO 0€3 U3YyUEHHUs CTPYKTYpPbI U
(YHKIIMOHUPOBAHMS arpoOMOLIEHO30B PA3HOTO YPOBHSI CIIOKHOCTH, H3yYEHUSI U KOMITBIOTEP-
HOTO MOJICTMPOBAHUS arpoOMOIIEHOTHYECKHUX MPOIECCOB, 0e3 crabmin3anuu GUTOCaHUTAP-
Hout o0ctanoBku (HoBoxwumos, 1996,1997; Hooxunos, [1aBmtomun, 1999).

Tax, B mociegHue robl CyIECTBEHHOE MPOJBUKEHUE IPOU3O0ILIO B OMHUCAHUU arpo-
6uoneHo3oB moineBbix ceBooboporo L[UII (Jlaxumos, 1997; Jlantues, 2003) U KpymHBIX
MacCHBOB Haca)JeHUU TUI0A0BbIX KynbTyp (Huszos u ap., 2004). OpranuzoBana pabota Ha
arposkosiorudeckux cranuonapax npu HUNCX IUIT um. B.B.JlokyuaeBa — "Kamennas
Crenp" (Boponexckas 06i1.), BHUNM3 — "I'yokuno" (Tsepckas 06i1.), AOU — "MeHbkoBO"
(JIenunrpazackas 00J1.), HA KOTOPBIX BEAETCS] KOHTPOJIb HAJl BUAOBBIM pa3HOOOpa3HeM MoJie-
BBIX arpolieH030B JKCIEPUMEHTAIBLHBIX CEBOOOOPOTOB, AMHAMUKOW YMCICHHOCTH U BPEHO-
HOCHOCTBIO OCHOBHBIX COCTaBIIIOIIMX UX BHUAoB. Ha rore Poccum opranuzoBaHbl peruo-
HajbHbIE arpojanamadTHeie craronaps! ['assipckuii Ha Ky6anu u Illnakosckuit Ha CTaB-
porobe.

B 3akmroueHue mpu pacCMOTPEHUU TEPBOTO dTama CTAHOBIEHUS arpoOHOLIEHOJIOTUN
HY>KHO OTMETUTH CaMO€ TTIABHOE — TOTOBHOCThH arpoOMOIIEHOIOTHH 110 CYMM€ HAKOIUICHHBIX
3HAHUU K Pa3BUTHUIO UHBIX, KpoMe (PM3MOHOMHUYECKOTO, HAaPaBJIEHUI UCCIIeJOBaHUNH — TPO-
(boCTpyKTYpHOTO, MH()OPMALIMOHHO-CTATUCTUYECKOTO M JIPYrHX, @ TaKKe K BBIIOJHEHHUIO
3aJa4, CTOSIIUX Mepe]] COBPEMEHHON OMOreoLeHOIOTHeN U 3allUTON pacTeHUH.

K TakoBBIM OTHOCSITCSI TIOBBIIIEHHUE BUIOBOTO PA3HOOOPA3Usi IKOCHCTEM U OMOJIOTHYEe-
CKOI aKTHBHOCTH MOYB, 00Jiee TIOJTHOE HCIIO0Ib30BAHUE €CTECTBEHHBIX PETryJISATOPHBIX MeXa-
HU3MOB, CO3JaHHE LIEHOTUYECKUX TPYMNIUPOBOK M OpraHu3anus (KOHCTPyHpPOBaHHUE) LIEJ0-
CTHBIX OMOIICHOJIOTHYECKHX CHCTEM Ha 0a3e ceBOOOOpPOTOB, YHPABJICHUS arpoIKOCHCTEMa-

MU B (pUTOCAHUTAPHOM OTHOIICHHH.
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T'nasa Il
OLEHKA BUOLHEHOTHYECKHX CBSI3EH B ATPOIHEHO3E.
9KOCUCTEMHOE PA3BBUTHE ATPOBUOLHEHOJIOI'UA

B mepBoii r1aBe OBIT paCCMOTPEH MEPBBII ATAIl CTAHOBIICHHS arpOONONIEHOTIOTHH — (PU3HO-

HOMHYECKOE OIMCAHWE arpoOHOIICHO30B. DKOCHCTEMHOMY Pa3BUTHIO KOJMYECTBEHHOI arpodmo-

LICHOJIOTHH — OLICHKE OMOLCHOTHYECKUX CBA3CH MEXTy KOMIIOHEHTaMH arpoleHO30B, TpOodHIe-

CKOIl UX CTPYKType mocBsmieHa Bropas gyactb. C 1970-x rogoB Hadanuch MCCICIOBAHUS dHEPTe-

THYECKOTO TIOTEHIIMAA arpOGHOTreONeH030B. ArpOGHOIICHONOTHS ™ CTaa CITyKHTh METOIOOTHYC-

CKH CBA3YIOUIEH AUCIMIUIMHON Cpe CeIbCKOX035HCTBEHHBIX HAYK.

ArpoOuonieHosorust — Monoaas Hayka. OHa Hayanach ¢ MEpPBBIX MyOIHMKAaUi O ToJIe-
BBIX OMOIIEHO3aX — HACTOJIBKO HOBBIMU OKa3aJUCh PE3YyJIbTaThl IKCIIEIUIIMOHHBIX HCCIIEI0OBA-
Huil yuenbix Beecorosnoro HUM 3amutel pactenuit B 1935 r. B OpenOyprekoii crenu. B Ha-
CTOAIICC BPpECMA an06I/IOI_[CHOJ'IOFI/I${ moapasaAcsICTCs Ha (I)I/I3I/IOHOMI/I‘IGCKYIO arpo61/10ueH0no—
THIO, arpo(UTOLEHOJIOTHIO, PEAYIEHTHYIO MeA00M0I0rHI0 U Ap. OTAEIbHO BBACIHIOCH Ha-
IIpaBJICHUC KOJIMYECTBEHHOM an06I/IOII€HOJIOFI/II/I - an06HOHeHOHOFHqCCKaﬂ JUardHoCTHKa.
Hpe,[[MeTOM €C I/ICCJ'ICI[OBaHI/Iﬁ CJIy’KarT 6I/IOHCHOTI/I‘leCKaH CTPYKTYpa arponcHoO30B nojieu u
OCIO0CTHBIX anO6I/IOFeOHeH030B, CYKIECCUsA U DHEPIrCTUYCCKOC PA3BUTUC, IMMPOAYKIIMOHHO-
JECTPYKIIMOHHBIE TPOIECCHI, KPYTOBOPOT BEIIECTBA, OIEHKA OMOIICHOTUYECKHUX CBSI3EH MEXK-
1y KOMIIOHEHTaMHU arpo3KOCUCTEM, MOAIep )KaHNe UX (PUTOCAHUTApHOTO OJIaronoayyus.

OHepe)KaIOH_II/IMI/I 3aJadyaMiu KOJIMYECTBEHHOM arp061/10ueHonorHH ABJIAKOTCA p83p8.60T—
Ka MCTOJOJIOTHYCCKHUX ITOAXO0A0B U MCTOJUYCCKOI'O obecreyeHus (1)I/ITOC&HI/ITapHOFO " arpo-
9KOCHCTEMHOTO MOHHMTOPHUHTA, CTATUCTHYECKOTO MOJEIUPOBAHUS OHUOIEHOTHYECKUX TPO-
OECCOB.

Ouenka OMOLEHOTHYECKHX CBsI3eil B arpoleHo3e

I/ICCJ'IC,Z[OBaHI/ISI B3aMMOOTHOIIIECHH MCXKIAY BUOAMU, O6I/ITaIOH_II/IMI/I Ha MOoJIsIX, BEAYTCA C
Haydajla IMpoHjioro BCKa. OtH HCCIICOOBAHUSA COCTABJIAIOT CaAMOCTOATCIIBHOC HAITPABJICHHUE B
arpoOMOIICHOJIOTUN — OIIEHKY OMOIICHOTHUYECKHUX CBsI3eil B arporieHo3ax. Hanbosee 3HaunMbl
B NPAKTUYCCKOM OTHOHICHUUN CBA3U MCKAY KYJIbTYPHBIMU PACTCHUAMU U BPCAUTCIISIMU, (1)1/1-
TOIIAaTOICHAMH U COPHIAKAMHU, a TAKIKEC MCIKAY BPCAHBIMU U ITOJIC3HBIMU HACCKOMBIMU U JIPY-
TUMH OpraHu3MaMHu.

Pf[I[ PaHHHUX I/ICCJ'ICIIOBELHI/Iﬁ BPCAOHOCHOCTH HAaCCKOMBIX H3BCCTHBIX PYCCKHX 3HTOMO-

1 ArpobuoneHonoruio MHOrga HaswpiBaioT arpoueHonoruei. H.d.Peiimepc (1990) B kadecTBe CHHOHMMA
"arporeHoIoruH" TPUBOAMT "arpodKOJIOTHIO", OHAKO, €CITH CYIUTh IO ITyOJUKAIUsIM, HAPaBICHHOCTh paboT
[0 arpodKOJOTMH OTHOCHUTCS K OOJAaCTH OpraHU3aldl CeJIbCKOr0 XO35iiCTBA — K CaMOCTOSITEIBHOMY
HAIpPABJICHUIO CEJIbCKOXO3SICTBEHHON JKOJOTWH, SIPKUM TMPEICTABUTENIEM KOTOPOI'O SIBJISIETCS aKaJIeMHUK
A.A. Xyuenko.
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noroB — H.H.Tpounkoro, A.B.3namenckoro, H.B.KypaiomoBa u apyrux 3aBeprimicst pado-
tamu A.A.Jlrobumesa (1931a, 19316), KOTOphIH TOKa3aJl PEATUCTUYHYIO OIICHKY TMOTEPh
ypokasi OT BpeIuTeNel M HCIOJb30Bajl CTATUCTUYECKUN MOAXOJA K OLIEHKE BPEJOHOCHOCTU
HAaCEKOMBIX. DTO HAlpaBJIEHUE MPOILUIO JJIUTEIbHYI0 HCTOPUIO — OT KOHCTaTalluu THOenu
YacTH WM BCE T'O ypoxXas 10 OIICHKH KOMIUIEKCHOW BPEIOHOCHOCTH COPHBIX pacTeHHid, 60-
JIe3Hel U BpeauTeNel CellbCKOX03sHCTBEHHBIX KYIbTYP BCEro ceBOOOOPOTA.

bbun pa3BUTHI BEreTallMOHHBIM U MOJIEBOM NEISHOYHBIA METOJbI OIEHKU MOTEPh OT
BPEIHBIX BUI0OB HACEKOMBIX M (PUTOMATOT€HOB, METO]] MOJICIBFHBIX TUIOIIA/IOK C IEJIBI0 OTpe-
JIeJIEHUs] BPEIOHOCHOCTH COPHSKOB.

OOmumpHbIe CBEACHUS, MOJYYCHHBIE 110 BPEIUTENSIM CEIbCKOXO3SIICTBEHHBIX KYJIbTYD,
0000menHbie B MoHorpaduu B.M.Tanckoro (1988), mo3Bonuian yriiyOuTh TEOPHIO B3aHUMO-
OTHOIICHHUU pacTeHwid U uX (uTodaros, pa3padoTaTh YKOHOMHUYECKUE TTOPOTH BPEIOHOCHO-
CTH OCHOBHBIX BPEIUTEIICH CETHCKOXO03sIMCTBEHHBIX KyIbTyp. Haganuce pazpaboTku moporos
Bpe/a Hanboliee BpeloHOCHBIX copHAkoB (BoeBoaun, 3yokoB, 1986; Boeoaun, 1987) u Bo3-
Oynuteneit 6onesneit (Uymakos, 3axapoBa, 1990). Cnucku moporoB nepuoguvecKu myOiu-
KYIOTCS.

Bcenen 3a pasBuTHEM BBIYMCIUTEIHHON TEXHUKH IIJI0 YCOBEPIIEHCTBOBAHUE METOIHKHI
IIPOBOJIUMBIX OIBITOB M CIIOCOOOB 00pPaOOTKM JaHHBIX — OT OPUEHTHPOBOYHBIX OLIEHOK I1O-
Tepb OT BPEIHBIX OPraHU3MOB IIyTEM CPABHEHUS MOBPEKACHHOW M HEMOBPEXAECHHON Ipymn
pacTteHuii ¢ ucnoabp3oBaHueM kod(pduunenta BpeaHoctu (Ko) Kk MHOroakTopHbsIM Berera-
IIMOHHBIM OMBITAM C OIICHKON B3aMMOJICHCTBHS MEXKIY pa3HbIMHU IpyNIiaMu 0OBEKTOB (Hace-
KOMBIX M (DUTOMATOr€HOB, HACEKOMBIX M COPHSKOB M T.J.). Tak, ObUIO IMOKa3aHO CYILECTBEH-
HO€ BJIMSIHUE HA BPEJOHOCHOCTH 0OJIE€3HEW MPUCYTCTBUS HA PACTEHUAX JPYTUX BPEIHBIX Op-
raan3moB (Tanckwuii u ap., 2000). 'epOomoramu pazpaboTaH crocod ompesesieHns HHIEKCOB
KOHKYPEHIIMU COPHSKOB C KYJIbTypHbIMU pacteHusiMu (ILmaap, 2003).

Pa3BuTHe momyumina MeTOAMKa CTaTUCTUYECKOW OIEHKHU IOJIEBOM BPEJOHOCHOCTH Ha-
cekoMbIx A.A.JlroOuIieBa, a Takke ydeT OMOICHOTHUECKUX CBSA3EW B arpoleHo3e, BKII0Yas
POJb XUIITHUKOB U Mapa3uTOB.

IIpu cbope cooTBeTcTBYIOLIEH MOJIEBOW MHGOPMAIMU 32 OCHOBY OBLIT B3ST 3KOTOIO-
rpagu4YecKuii METO/I TTOJICBOTO y4eTa Wi moJieBast Onochemka A.A.JlrobumieBa, MoauduIim-
POBaHHBIN JJO METO/Ia €AMHOBPEMEHHBIX YUETOB OPTaHU3MOB Ha MOCTOSIHHBIX 3aMapKHPOBaH-
HBIX YYETHBIX ILIOMIAIKAX, COM3MEPHMBIX C IPOTSKEHHOCTBIO arporerokoncopimu (0.1 m?

HAa 3JIaKOBBIX M JPYTHUX HU3KOPOCIBIX MOJEBBIX KyJIbTypax). C LeIbI0 OLIEHKH OHOlLeHOTHYEe-
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CKMX OTHOILICHUH MEXIy 00BEKTaMU HMCIOJIb30BaHa PAa3HOBHIHOCTh PETPECCUOHHOTO aHAJIH-
3a — nyTeBoi aHanu3 Paiita (Wright, 1921), koTopsiii 6osiee mpucmnocobsieH ajis paboThl C
HepapXUUeCKOl CXeMOW IIEHOKOHCOPIIMOHHBIX CBs3el (KynbTypa-durodar-saTomodar). On
HE TOJIbKO OILIGHHMBAET CTAaHIApTU3UPOBAHHBIM KOd(hPuIMeHToM perpeccun — KoddduuueH-
ToM TyTH Paiita (P) NpUYMHHO-CIEICTBEHHYIO CBS3b, HO U MO3BOJISIET MPOCIEANTH IO CXEMe
CBSI3CH MYTH BJIMSIHHS OJHUX 3JIEMEHTOB Ha JPYTrHe 4epe3 MOCPEIHUYECTBO TPEThHX. B Ha-
CTOsIIIICe BpeMsi ITPH UCIIOJIb30BAaHUU MOIIHBIX CTATIIAKeTOB THma Statistica ajqropurmsl myTe-
BOT'O aHAJM3a MO3BOJISIOT HE MOTEPATHCSA B JAOUPUHTE UX BO3MOXKHOCTEH U PElINTh MOCTaB-
JeHHyro 3agady. Kpome Toro, y PaiiTa pa3BUT anropuT™ OIEHKH JETEPMUHAILINN, COTTPOBOXK-
JAIOIMIAIA OIEHKY KO3(D(PUIIMCHTOB MyTH W IO3BOJISIFOIIMKA OIEHUTH B3aUMOJICHCTBUE apry-
MEHTOB YPaBHEHHMsI IPU BIUSHUU Ha OINpeaemsieMblid mpu3Hak (1 91o B 1921 roay!).

bruta npeqoxkena yHuuuupoBaHHast METOJUKA CTaTUCTUKO-UH(POPMAIIMOHHOM OIIeH-
K1 OMOIEHOTHYECKUX CBSA3EH MEXy KOMIIOHEHTaMH arporeHo3a 1o MojIeBoi nH(popMamuu ¢
MOCTOSIHHBIX YYETHBIX IUIomazok (3yoxos, 1973). YHuBepcaabHBII MOAXO/ K OI[EHKe Onolie-
HOTHYECKUX CBSI3€i Ha YPOBHE arpollEHOKOHCOPIIM BhIpAXKaeTCs ypaBHEHUEM MHOXKECTBEH-
HOM perpeccuu 3aBUCUMOI mepeMeHHoM (Xf) 1o onpeaensonmm ee (Xk) U COMyTCTBYIOIINUM
(XL) mepeMeHHBIM €O cTaHAapTH3UPOBaHHBIMHU (P WiH PB) u HatypaneHbiMU (D) KOddduUIHEH-
TaMH PETPECCUH.

O1uM criocoboM ObLTa OIEHEHA POJIb XHUIIHBIX M Mapa3UTHUUYECKUX HACEKOMBIX, IHTO-
MO(TOPOBBIX TPUOOB B OMpEIEICHUN YUCIeHHOCTH Tied (3yOkoB u np., 1982; Boponun u
ap., 2000), B3aumoBnusiHUE BUIOB B adunoneHokomiuiekce (3yokos, Jlaxumos, 1999), a tak-
K€ BBISBIICHA CTHUMYJISIIHS IPOJYKTUBHOCTH O3WMOW MIICHUIIB Y TTOBPEKICHHBIX KpPacHO-
Ipynoil NbsIBULIEH pacTEHUM, IPU MO3JHEM MOPaKeHUU Oypoil pKaBUMHOM.

Ydyer ¢akropa B3aUMOJEHUCTBUS HECKOJHKHX BPEIHBIX OOBEKTOB IPH COBMECTHOM
BIUSHUU Ha KYyJIbTYPHBIE PACTEHHUS JOCTUTAETCS MHOKECTBEHHOW perpeccuei ux MpoayK-
TUBHOCTH TI0 TIPU3HAKAM ITUX 00BEKTOB (Xk, Xk', Xk" ¥ T.A.) ¥ 0 X|, HE3aBUCUMBIM OT X,
HO BIMSIONIMM Ha ypokail. B mociemneM ciydae ompenenseTcst yKe KOMIUIEKCHas BpeIo-
HOCHOCTH, BBIpOKEHHAS YAaCTHBIMHA KO3(PPUIIUCHTAMH PETPECCHUU, KOTOPBIE XapaKTePU3YIOT
"Bpe10CcIIOCOOHOCTD" BPEIHOr0 OpraHu3Ma Ha €AMHUILYy ero mpusHaka. Jlanee — oreHka mo-
Tepb ypokas (OOIIMX U YACTHBIX), OTHOCUTEIBHBIX KOI(PPHUIIMEHTOB BPEIOCTIOCOOHOCTH BU-
10B (By) B % OT moTeHIMAIbHON ypOosKallHOCTH U pa3paboTKa MOPOTrOB BPEIOHOCHOCTH AJIS
Ka)KJIOTO U3 BPEIHBIX 0OBEKTOB N3y4aeMOro KOMILIEKCa.

bbutn monydeHsl ypaBHEHHMsSI KOMIUIEKCHOW BPEIOHOCHOCTH BpenuTeNei, Oone3Held u
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COpPHSIKOB Ha 03UMOM MIICHUIIE B YCIOBUSIX IKCTEHCUBHOW M MHTEHCUBHON TEXHOJOTUU BO3-
nenbiBast (3yokoB u mp., 1989,1991), Ha moceBax apHa (Amutpues, 2003), nmpoca (Illnanes,
2005). [Ipu xapakTepuCTHKE B3aMMOOTHOIIICHUI CpeIu BUIOB PACTCHHI B TIOCEBaX BBISBIIC-
HO, YTO KOHKYPEHTOCIIOCOOHOCTD Psiia KYJIbTYp BBILIE, YEM Y COPHAKOB. OLieHEeHa BPeI0HOC-
HOCTBh COPHSIKOB Ha BCEX KyJbTypax noiesoro ceBoodopora B LIUIT (OKykos, 2004).

Pacmpen crekTp XapakTepUCTHK YCTOHYHMBOCTH COPTOB CEIbCKOXO3HCTBEHHBIX
KYJIbTYP K BPEAUTENSAM U OOJIE3HSM C MOMOIIBI0 KOJTUYECTBEHHOTO MOKa3aTelsd "Bpenocmo-
COOHOCTB" COOTBETCTBYIOIIErO BPEIHOTO opraHu3ma. [lokazaHa BO3MOXKHOCTh OLIEHKH Kap-
TUHBI (POPMUPOBAHHS YPOKAHHOCTH KYJIBTYphI B CHCTEME JJICMCHTOB €€ ypoXKas W IyTH
BIUSHUSL HA KOHEUHYIO MPOAYKTUBHOCTH BCEX JJIEMEHTOB arpolieHo3a — BpeauTenei, Gpuro-
MareHoOB, COPHSIKOB — C UCIOJb30BAaHUEM MPOTPaMM CTATUCTHUYECKOIO aHaIM3a COOpaHHOM
nH(OPMAIMY HA TOCTOSHHBIX YYETHBIX TUIOIIAIKAX — arpoleHOKOHCOPIHSIX. DTOT MOIXOJ
MO3BOJISIET TAKXKE MPOCICIUTh BIMSHUE OPraHU30BAaHHBIX (PAKTOPOB B TIOJIEBBIX OMBITAX
(ynoOpeHuid, 3aIlIUTHRIX MEPOIPHUATHIA U JP.) HA YPOKANHOCTH Yepe3 MOCPEACTBO AINEMEHTOB
ypoxas (3yokos, 1973, 2003).

MHorounciaeHHble CBEIEHUs MO COCTaBy arpolleHO30B, METOAMYECKOoe oOecreueHue
OIICHKU OMOIICHOTUYECKHUX CBSI3€H B arporeH03ax, TPOPUUYECKUX CTPYKTYpP IMOCIEAHHUX I0-
3BOJISIIOT TIEpeBEeCTU (PUTOCAHUTAPHBIA MOHUTOPUHT Ha YPOBEHH '"arpoOHOIIEHOJIOTUYECKOM
JMArHOCTHKHU" cOCTOSTHUS MoceBOB (3yOkoB, 1995). Ot cnexxeHus 3a JMHAMHUKONW YUCIEHHO-
CTH 00BEKTOB MOPO3Hb MEPEUTH K OIEHKE COMPSHKEHHON YHCIEHHOCTH 0OBEKTOB Ha TMOCTO-
STHHBIX YYETHBIX TUIOMIAJKAX, 3aMKHYB LIETIOYKY HaOIIOJeHUN "YMCIEHHOCTh — CTENeHb I10-
BPEXKACHUS/TIOPAXKEHHUS — TTOTEPH ypoKast', W Jajiee — K OLIEHKE IPYTrUX OMOIIEHOTUYECKHUX
cBsizell. MHOTOKpaTHO BO3pacTaeT MH(POPMAaTUBHOCTh COOpaHHON MHpopManuu, 3PpPexTHB-
HOCTh (PUTOCAaHHUTAPHOTO MOHUTOPHHTA.

JKOCHCTEMHOE Pa3BUTHE arPOOHOLIEHOIOTHHI

PazButne arpoOuorieHoONOrH4YecKuXx ucciaeaoBanuii ¢ 1970-x TOA0B mpoTEKao MO
BIUSTHUEM 3KOCHCTEMHBIX Bo33peHuil (Oxym, 1968,1975). ComocTaBineHne mocueaHUX C Xa-
pPaKTEepPUCTUKAMH TO OJHOIOJBHBIX arpoIl€HO30B, TO IEJIOCTHBIX arpoOHOIIEHO30B CBUJE-
TEILCTBOBAJIO O MOAOOWHU T€X M APYTHX JUKUM dKOCHCTeMaM. B COBpeMEHHOM oOIpesesieHnn
skocucteMsl (Peiimepc, 1990) TepputopuanpHas €e MPOTSHIKEHHOCTh HE MTPAET CYIIECTBEH-
HOU poyi, B OOJBIIMHCTBE CIy4aeB OHA TOJIBKO MOJApa3zyMmeBaeTcs. Tak, arpodKOCHUCTEMBI —
310 "omoManrHeHHbIe 3kocucTeMbl' o MHeHuto FO.Oayma (1987), koTopble 3aHMMAIOT TPO-

MEXYTOUHOE TOJIOKEHHE MEXAY MPUPOIHBIMH SKOCHUCTeMaMu (JIyra, jieca) U MCKYCCTBEH-
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HBIMH. "Aeposxocucmemsl 061a0aiom memu dce COUCMBEAMU, YMO U eCeCmEeHHble IKOLO0-
euyeckue cmpykmypol", nenaer 3akmodeHue P.Xapt (1987, c¢.104). ArpoOGuoneHo3bI
B.H.CykaueB Takxe cunTana OMOTE€OLIEHO3aMH, ITOCKOJIBKY "camoe 0CHOBHOe C8OUICMBO KAIC-
0020 buoceoyernosa umeemcs u 30ecv" (1964, ¢.33), moguepkuBas, 4To OMOTEOIEHO3 — ITO
ydacTok 3eMHON moBepxHocTH. A. Tancnu (Tansley, 1935) — aBTop TepmuHa "sxocucrema" —
HE BUJCI pa3lInuuil Mexny "awmponuueckumu skocucmemamu'" U IPYTUMHU KOCUCTEMaMHU:
OCHOBHBIE MpoIiecchl (HOPMHUPOBAHUS PACTUTEIBHOCTH OJIMHAKOBBI, KaKk Obl HM ObLIM HampaB-
JieHbI (haKTOPbI, HHULIUUPYIOIINE UX.

Kakue arposkocucTeMbl TIPH 3TOM UMEIOT B BUY aBTOPBI — OCTaeTCsl HessCHBIM. Heor-
PENENEHHOCTh PKOCHCTEM IO 00BEMY M COJIEP)KAHHIO BHOCHUT B MPEACTABICHUS 00 arposko-
CUCTEMax TaKyl0 )€ HEUeTKOCTh, KaK HCIIOIb30BaHHE TepMUHA "arpoOHOIEeH03": TO JH 3TO
"meHo3 mois", To JU "HENOCTHBIN arpoOuoreorneHos" Oombinel iomanu. [IpaBna, g0 mo-
CJICIHETO BPEMEHH BCE UCCIICIOBAHMS BEIUCH TOJIBKO Ha OJHOIMOJIBHBIX arpoIeH03ax.

dopmupoBaHue arpoOUOIICHOIOTHYSCKONH METOAOJIOTHH IO OT MMOHUMAaHHMsI arpoOuo-
1eHo3a. [Toaromy ObLTO MPEIOKEHO 3aKPENUTH 3a IIEHO30M I0JI TepMUH "arpoieHos", a 3a
arpoOMOIICHO30M TOpa3/io OOMNbINEeH MPOTSKEHHOCTH CO CBOMCTBAMHU CaMOOPTaHU3AINH U
camoperysanun — "arpoouoreorieHo3". Toraa nanexo He Kaxaas arpodKOCHCTEMa — CYTh ar-
pobuoreornieHo3. OH ke — dKOCHCTEMa paHra OuoreorieHo3a. B celbckoX03sIICTBEHHON Tep-
MUHOJIOTUY arpodKOCUCTEMON Ha3bIBAIOTCA M TEIUIMIIA, U TIoJie, U pepMa, U 3eMIIH BCETro XO-
3siicTBa. B oTHOIIeHNH TepMuHa "arpobuoreoreHo3" Takoil BOILHOCTA OOBIYHO HE JIOMYCKa-
eTcsi. ATpoOHOTeOIIeHO3B MOJKHO pacCMaTpUBaTh TAK)KE B KaYeCTBE DJIEMEHTAPHBIX 3KOCH-
CTEMHO-TICJIOCTHBIX €JIMHHUII arpoaHamadTa, MOCKOIbKY Kbl U3 HUX CaMOOPTaHU3YEeTCs
Ha TUIOMIAAN, 3HAYUTEIHHO TPEBBIIIAIONICH OJHO TOJie, U YCTOWYMBO (DYHKIMOHHPYET, Ha-
puUMep, Ha TeppUTOpUN cOATAHCUPOBAHHBIX IMOJIEBBIX CEBOOOOPOTOB, T/Ie HApPSIy C OMOreo-
XUMHYECKHM KPYTOBOPOTOM H 00OPOTOM MHUHEPATBHBIX JIEMEHTOB (BBIHOC KOMIICHCHPYETCS
YIOOpEHUsMH) IUPKYIUPYET, KaK OTBET HA aHTPOTIOTCHHBIC BO3ACHCTBHSI, JOOABOYHBINA CBSI-
3YIOIIUI KPYTOBOPOT OMOTHYECKHX KOMIIOHEHTOB (3yOKoB, 1995).

B 10 xe Bpems Bce onpesenenus 6uoreoieHo3a ommxe Kk GuiIocoPpcKuM, 4eM K ecTecT-
BEHHO-HaTypanuctudeckuM. Ero obmas dhopmyna (Ouoreomneno3 = OUOIEHO3 + OHOTOM, T
OMoIIeHO3 = (PUTOIIEHO3 + 3001I€HO3 + MUKPOOOIIEHO3), UCIIOJIb3yeMasl B YIEOHUKAX MO DKO-
JIOTUU U B HACTOSAIIEE BPEMs, JaBHO ycTapesa. Y CIOBHOCTh TAKOTO WICHEHUS! OMOTeoeH03a
oueBuaHa. OHAKO U MO CEHl JIeHb OMOTreOleHO3 OMPEACIAIOT KaK "IKOCUCTEMY B TpaHUIAX

¢duToreHo3a", XoTs MOCJIEIHUA — YCIOBHBIH T€000TaHMYECKUH KOHTYP PaCTHUTEIHHOTO I0-
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KpOBa, POBEJICHHBIN r€000TaHUKOM C TOH WM WHOU IEIBIO.

[Tonck mMarepuanbHbIX cUCTEM (OOBEKT-3JIEMEHTOB) B 9KOCUCTEMHOM CTPYKTYpPHOU Op-
raHU3aly arpoOUOreoleH03a HE BBISIBUII PEHIMTEILHO HUYET0, KPOME AJIEMEHTapHBIX KO-
CUCTEMHBIX 00pa3oBaHUi — arporeHokoHcopuuii (3yOokoB, 1996) — HemocpenCTBEHHO B3au-
MoJIeHicTBYIOIMX IeHosiueek WmartoBa-BacuieBnua (1969) (aBTroTpodHOi M TerepoTpod-
HBIX) B a0MOTUYECKOM MPOCTPAHCTBE, OMPEAEIIEMOM B OCHOBHOM T'PYIIION COCEICTBYIOIMIUX
KYJIBTYPHBIX U COPHBIX PACTEHH. ATPOIIEHO3 MOJISl C SKOCUCTEMHON TOUKHU 3PEHUS — MaJlo-
3aMeTHast (PU3MOHOMHYECKAs Pa3HOCTh. 110 MOTOKaM BemiecTBa MO Pa3IuvatoTCsl TOJIBKO B
KOJIMYECTBEHHOM OTHOIICHWH, XMMH3M KPYrOBOPOTa BEIIECTBA B CTEMHBIX YKOCHCTEMAX U
TIOJIEBBIX LIEHO3aX MpakTHiecku oauHakoBsl (TutnsHosa u ap., 1979).

Torma opraHu3anMOHHO-TIPOCTPAHCTBEHHAS CTPYKTypa arpoOMOreoleHo3a MOXKET

OBITh BBIPAKCHA CIICIYIONICH (HOpMyITOi:

ATPOLICHO3BI Arpobuoreoneno3 ATpOLICHOKOHCOPLMH,  TPaHCTPECCUPYH,
(KOMIIIEKCHI —> (uenoctHas
arpoLEHOKOH- PKOCHCTEMa paHra | COCTaBJISIIOT OJHOBPEMEHHO M arpoleHo3bl (Iie-
copruii) OHOTreoIICHO3a .
F] ' HO3BI TI0JIEH), U arpoOMOTeoIeH03 — MPUPOTHYIO
T v

v
ATPOIICHOKOHCOPINN
(aMeMeHTapHBIC IKOCUCTEMHBIE

€/IMHHIIbI) JIbIN U3 BXOJSIIUX B HEE arpOLEHO30B, C HOBBIMHU

MaKpOIKOCUCTEMY, OoJiee LIEIOCTHYIO, YeM Kax-

KayecTBaMHU YCTOWYMBOM BO BpeMEHHU TPO(PHUUECKON OpraHu3anuu 1 06osee cTaOUIbHON, YeM
B JUKHUX YCIIOBUSX, PUTOCAHUTAPHON OOCTAaHOBKOW. ATPOIIEHO3BI BXO/IST B COCTaB arpoOuo-
reoleHo3a Ha npaBax (pU3MOHOMHYECKON Pa3HOCTH, KOTOpas co3daeTcs Onarojapsi MojeBon
arpoTeXHUKE U CEBOOOOPOTY, MOITOMY OOpaTHasi CBS3b OT OMOIeOleHO3a K arpoleHO3y He
nposezeHa (3yokos, 2000).

ArpoOunoreorieHo3, B CBOIO Ooudepeab, CBOUM WH(POPMAIMOHHBIM TOJIeM (MHOKECTBOM
ocobeif) ornpenesnseT U NOAAePKUBAET BUJIOBOM COCTAaB arpolleHOKOHCOPIUII B HECPABHEHHO
OoJbIIel Mepe, YeM YelOBEK, MPUBHOCSIINA B HUX TOJIBKO JHMACIIOPHI KYJIbTYPHBIX pacTe-
Huil. Ocobu BUJIOB CAMOOPTaHU3YIOTCS B LIEHOSYEUKH U J1ajiee B DJIEMEHTApHYIO dKOJOTHYe-
CKYI0 MUHUCHUCTEMY (T'€OLEHOKOHCOPIIMIO), II€ 3aHUMAIOT COOTBETCTBYIOIINE Tpoduueckue
YpOBHHU, — HauMWHAaeTCs O0pa30BaHHWE OPraHMYECKOTO BEIIECTBA O] HAOPOM COJHEYHOM
SHEPTUU U ero Tpanchopmarus rereporpodamu. Tak 1eHOKOHCOpLIUU, 00pa3ysich U pacmaaa-
SICh, CO3/1al0T HEMPEPHIBHBIN BO BPEMEHH U MPOCTPAHCTBE MEPLAIOIINI KOBEP KU3HU.

MoHO cka3aTh, HHTEPIPETUPYs BbicKazbiBaHue B.M.BepHaackoro oTHOCUTEIBHO OJ-
HOBPEMEHHOTO BO3HHMKHOBEHHUSI Ha 3eMiie M NEPBUYHBIX BHUJIOB, U MEPBUYHBIX OHMOIIEHO30B,

YTO B FCOIEHOKOHCOPLHUAX MEPECeKaroTcs 1Be (OPMBbI pa3BUTHUS KUBOTO — BHI0Bast (0COOb-
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CEMbSI-CTasI-TIOMYJIAINS) ¢ PYHKIIMEH pacIIMpEeHHOT0 BOCIIPOU3BOICTBA 0co0ei BH/Ia U poCcTa
BHJIOBOTO Pa3HOOOpa3usi U IKOCUCTEMHAas (TeOIeHOKOHCOPIHUSI-OMOTeoneHo3) ¢ GpyHKIuen
TpaHcopMaIMi BEIIeCTBa B YCIOBHSIX NMPUTOKA COMHEYHOW sHepruu. I[10CKONbKY TONBKO
0cobu BUAOB OM(YHKIIMOHANBHBI — 00JIaJJAl0T CIIOCOOHOCTHIO U K Pa3MHOXKEHUIO, U TpaHC-
(dhopMaIuu BemiecTBa B MPOIECCEe CBOCH KU3HEACSITEIbHOCTH, TOJFKO OHH YYaCTBYIOT U B BH-
J0BO# (popMe pa3BUTHS KU3HU U B IKOCUCTEMHOH (opme.

[Tomymsius BONPEKH YCTOSIBIIEMYCS MPEACTABICHUIO HE BXOAUT B CTPYKTYpYy OHoreo-
1IEHO034, SBISSACH CTPYKTYPHBIM MoApasnencHueM Buaa. [lomynsuuu pazdbusaroTcst 10 ocobeit
WU 1IEHOSYEEK, KOTOPHIE BXOISAT B LIEHOKOHCOPIIMH, T/I€ COBEPIIAIOT PabOTy IO CBOEMY
KHU3HEOOECIIEUCHHI0, ¢ TeM, YTOOBI 3aTeM BHOBH OOpa30BaTh Mapbl, CEMbHU U MPOIOKHUTH
CBOM poj. B reoneHokoHCOpUMSX (M TOJIBKO B HUX) UAYT OMOLIEHOTHYECKHE U OMOT€OXHUMHU-
yeckue npotueccel (3yokoB, 1992a, 1996). BuyTpuBHI0BbIE U BHYTPHUIKOCUCTEMHBIE MPOIIEC-
CBI IPOTEKAIOT OJTHOBPEMECHHO, CO3/1aBast SANHYIO KApTUHY KU3HH.

Hrak, arpobuoreoneHo3 — I€JIOCTHAs €AMHHUIIA YKOCUCTEMHON CTPYKTYPBI CEIbCKOU
MIPUPO/BI, B IPUHATON B HACTOSIIEE BPEMsI TEPMUHOJIOTUU — 3JIEMEHTapHasl eIUHULIA arpo-
nanamadTa. OH — 1eToCTHAs arpodKocucTeMa paHra OuoreoleHo3a. MccrienoBanus OCHOB-
HOM ero cyTu — Tpo(U4YeCcKo CTpyKTYphl (MUpaMH/Ibl BEIECTBA TPOPHUUECKUX YPOBHEH), KO-
TOpasi XapakTEepPU3yeT MPUPOCT, TpaHCHOPMAITUIO U KPYTOBOPOT BEIIECTBA HA €r0 TEPPHUTO-
pun, Havanuch B KoHie 1960-x rogos (Trojan, 1967; 3yokos, Turosa, 1968; I'puropbesa,
JXasoponkosa, 1973; Karg, 1973; Ryszkowski, 1974). Hcrnonb30Baiuch BECOBOW METOJ
OIICHKH OMOMAacChl KOMIIOHEHTOB OCHOBHBIX TPO(PHUYECKHX YPOBHEH arpolieHo3a U SHEePTreTH-
YECKUH MPUHITUT OIIEHKH MMOTOKOB MOTPeOIIIeMOro reTepoTpodamMu BemecTa. beum paspa-
00TaHBl METOJIMKH pacueTa TPOPUUIECKUX MUPAMU] IO MaTepHraliaM y4eTOB Ha MOCTOSHHBIX
IJIOMIaIKaX U OMOIIEHOMETPOM M TTOTOKOB OMOTEHHOTO BeIIecTBa B arporieHo3e. C MoMOIIbI0
3TUX METOJIUK MPEACTABICHBI TPO(POCTPYKTYPHI arpolleHO30B CHaYaja OTACIbHBIX KYJIbTY], a
M03XKe arpoOUreo1IeHO30B MOJIEBBIX ceBO0OOpOoTOB B 3amagHoil Cubupu u JleHuHrpaackoi
o0macTH.

[TonydeHHbIe pe3ynbTaThl MOATBEPANIN MOJIOKEHUS, KOTOPhIE OBLTH BBICKA3aHBI O Iie-
JIOCTHOM arpoOHOreoeH03e U OJHOMOJIBHOM arpoLeHo3e.

[IpoBeneHHBIN CpaBHUTENbHBIN aHAINU3 TPO(GOCTPYKTYPHI arpolE€HO30B Pa3INYHBIX B
(DM3MOHOMHYECKOM OTHOIIEHUU TIOCEBOB MIICHUIII, JTIOIEPHBI ¥ KOPMOBOTO ropoxa B 3a-
nagHo CuOupH MoKas3al He3HAYUTENbHBIC PA3NUYUU MO CBHIPOH OMOMacce M KYJIbTYpPHBIX

pacTeHMii, U COPHIKOB Ha MOJIAX ATHX KyJnbTyp. OOmieit Obuta 4yacTh XUIIHBIX BUJOB, BUJIOB
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COPHSIKOB U UX ¢uTodaros (tadm. 2.1).

buomacca kak XUITHUKOB, Tak U (GUTO(AroB Ha JIIOIIEPHE U KOPMOBOM TOpOXE MPEBBI-
1ajia TAKOBYIO Ha MIIEHUYHBIX MOJSAX B 3-5 pas, BCIEACTBHE 3TOr0 Tpoduueckas HanpsxKeH-
HOCTH B 3BeHE "XWINHUKHA — PuTOodarun" okaszanach Ha MOJIAX ITUX KYIbTYP JOBOJIBHO CXOJ-
HOM, €ClIi MPUHATH BO BHUMAHUE KapJMHAJIbHbIE Pa3JInYMsl BUJIOBOTO COCTaBA IIEHO30B 3THUX
KynbTyp. CorjacHo pacueram, cpeliHss exxeqHeBHas nuineBas notpedHocts (I1I1) xumubx
yiieHucToHorux coctasmia 11-31% ot momeHnTanbHoro 3anaca (M3) 6uomacchl BpeauTenei.
[ToTpeOHOCTD B TUIIE Y PACTUTEIBHOSAIHBIX BUJIOB Ha MIICHHUIIE © KOPMOBOM TOpOXE B paH-
Huii niepuon Beretanuu cocrasmia 0.16-0.35% ot HanuvecTByromei gutomaccsl. B ocranb-
HOM TMeproj BereTanuu KyJabTyp KO3(PQPUIMEHT TpoPprUecKoi HANPSKEHHOCTH ObLT KpaiiHe
HU3KUM — B nipezenax 0.04-0.12% (taba. 2.1).

[Tocne yOopku yposkasi Ha JIFOLEPHOBBIX IUIAHTAIMAX HAOIIOAAIOCh HEOOJBIIOE CHU-
*eHre M3 XHUIMHUKOB, a y purodaroB Macca ocraBajiach HEM3MEHHOM. Ha mineHnvHbIX U ro-
POXOBBIX MOJIAX Me30(ayHa pacceuBaIach MO OKPYKAIOIIUM cTalusM. B xumuueckoil 3aiu-
T€ OT BPEAUTENICH HYXIaJIHCh TOJIBKO MMOCEBBI TOPOXA, & TAKKE CEMEHHUKH JIIOLEPHBI.

Wrak, Ha nonsx B [IpnoOckoil necocTenu ciararoTcs arpoleHo3bl, 001ee CXOIHBIE IO
XapaKTepUCTHKAM TPOPHUUECKUX CTPYKTYpP, YEM 3TO MOKHO OBbUIO OXHAATh IPU CYIIECTBEH-
HOM UX (PM3MOHOMHYECKOM pa3INyuu, C BEICOKOH B 3BeHE "(puTodaru — XUIIHUKU" U HU3KOU
B IIeJIOM B 3BeHe '"pacTeHus — ¢utodaru”" Tpopuueckoi HampsHKeHHOCThI0. OHH HUMEIOT
CXOJHBIE YEPTHI C TPOPOCTPYKTYPOH MECTHBIX TUKHUX OMOIIEHO30B.

ATrpo1ieHO3bI NIIIEHUYHBIX MOJIeH Mo 6roMacce >KMBOTHOTO HACEIEHMsI 3HAUUTENbHO (TI0
MOYBOOOUTAIONIUM WIEHUCTOHOTUM B § pa3) yCTyMarT pa3HOTPABHBIM OMOIIEHO3aM 3ariaj-
Ho¥ Cubupu. Bec ke pacTUTENbHOSAHBIX HACEKOMBIX HA €IUHUIIE TIOMIAJN TOPHOCTEITHOTO
¥ TILIEHUYHOTO LEHO30B OKa3ancs OIu3KuM: okono 500 Mr/M? B cremnu (bepman, 1970) u Ha
nuenuie. bonee Toro, mo Tpoguueckoil CTPyKType OKa3aJiCh MJIEHTUYHBIMH CEBOOOOPOT-
Hele 3kocucTeMbl CeBepo-3amnana Poccun u 3amagroi Cubupwu (tadim. 2.2 u 2.3).

Takum 06pazom, yxe Ha YpOBHE arpoleH030B, UMEIOIINX CYIIeCTBEHHbIE (PU3MOHOMMU-
YeCKUE pPa3INyusi, YKOCHCTEMHAs CTPYKTypa arpoOHOreoleHo3a HAuWHAeT ypaBHUBATHC,

JIOCTUTAsl DHEPreTUIECKOr0 TOMEOCTa3a Ha YPOBHE arpoOHOreoreHo3a ceBoooopoTa.
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Tabmuua 2.1. Tpodoctpykrypa noneit muenutst (I1), mouepnst (JI) 1 kopmooro ropoxa (I)
IMproGekast iecocTerb, SKCTEHCHBHBIE TIoceBhI (3y0KoB, TutoBa, 1968; 3y6koB, TutoBa u ap., 1991)
Table 2.1. The trophic structure of wheat crops (W), alfalfa (A) and fodder pea (P)

Ob’ forest-steppe, extensive crops (Zubkov, Titova, 1968; Zubkov, Titova et al., 1991)

Kommonen- o MomMeHTalbHbIH 3anac, M3 [otpebrocTh B mmmie, [111 Krny, = [IIT/M3
THI 1T JI T 1T JI ) 1 JI r
XHIHUKH, 1 167+45 305 202 73+21 105 76 11.60 27.10 18.10
Mr/v? 2 89+16 548 349 33160 193 117 820 19.20 27.50
B CYTKH 4 73+32 370 604 28+11 119 217 760 12,60 23.80
dutodarwy, 1 627+81 388 420 894+137 335 502 0.16 .05 .35
Mr/m 2 400+64 1004 425 404495 887 717 .05 .08 .05
4 453+45 944 910 723+48 996 1195 .08 A2 .04
duromacca 1 399+44 669 136
KyJnbTYypBI, 2 835151 1058 1459
/v 4 635:67 810 2607
Copnsixy, 1 83+20 81 6 Ortnotuenue (%) puromaccs 21 12 4
e 2 115+29 195 110 COPHSIKOB K (pITOMACCE KYIIb- 14 18 8
4 48+9 130 364 TYypbI 8 16 14

*Y4eTsl IpoBeIeHH! B (ha3bl: 1 — KyIIeHne/oTpacTanue, 2 — BEIXOJ] B TpYOKy/OyTOHH3aIMs, 4 — HAKB 3¢pHA.
KtHy, — K03 dummeHT TpodhUIecKoil HapsHKEHHOCTH
*Sampling was carried out in: 1 — tillering, 2 — shooting/budding, 3 — earing/bean formation, 4 — grain ripening.
Ci% is a coefficient of trophic intensity

Tabmuma 2.2. Tpodrdeckast CTpyKTypa arpoIieHO30B TOJICBBHIX KyJIbTYp HHTEHCHBHOTO CEBOOOOpoTa™
Ha nonuroHe ADU. Jlenunrpaackas obnacts, 1977 (3ybkos, 1986)
Table 2.2. The trophic structure of crops of intensive crop rotation on APSRI station.

Leningrad Region, 1977 (Zubkov, 1986)

KomnoneHTHI, M’ M3 M XI1 KomnoHeHTsI, M’ M3 TII1 ST
Ozumas mieHuna, T 1611 MHOTOJIETHUE TPABHI, T 1553
CopHasiky, T 349 CopHsiky, T 177
®durodaru, mr 204 196 20000 |dDwmrodaru, mr 248 202 13300
XHIHUKA, MT 73 30 3000 |[XwumHHUKH, MT 12 24 1500
SpoBas meHuna, T 1220 Kaprodens, r 3118
CopHsika, T 159 CopHsika, T 77
®durodaru, mr 120 124 12000 |dwurodaru, mr 42 43 4100
XHIHUKA, MT 78 35 3400 |XHImHHUKH, MT 50 23 2200

*QporteHue + ynoOpeHus + YIUIOTHeHHBIE ToceBBl. CpeTHece30HHBII MOMEHTANBHBIHN 3amac (M3)
KOMIIOHEHTOB, cyTouHast (I111) u cesonnast (LI1I1) noTpebGHOCTh UIEHUCTOHOIUX B CHIPOU MHMIIE.
*Irrigation + fertilizers + crops with high density of plants. Average seasonal instant stock (IS)

of components, daily (FR) and seasonal (2.FR) live food requirements of arthropods.

[ToTeHunansHOE BIMSHUE XUIIHUKOB Ha (uTO(aroB ObUIO BEIMKO B MOCEBAaX BCEX

KyJIbTyp. JlONOJHUTENBHOM CTAaTUCTHUECKOW 00pabOTKOM MOJEBBIX JaHHBIX OBLIO MOKA3aHo,

4YTO BHYTPHU CGBOO60pOTa Ha 3HTOMO(I)3.1“OB MMPpAMOTO BJIMUAHHA HC OKA3bIBAJIM HU aHTPOIIOI'CH-

HbI€, CBSA3aHHbBIE C KYJIbTYPOH U arpoTEXHUKOM, HU 3KOTOMHYECKHe (PAKTOPHI MOJIEBOTO pa3-

HOoOoOpaswus. JJis HUX TeppUTOpHs CEBOOOOPOTa OblJIa MHTEP30HATBHOM, BIHSIIA TOJIBKO MOTO-

na pa3HbIxX JieT. duToMacca COpHIKOB B PaBHOI Mepe 3aBucela OT (JaKTOPOB, CBA3AHHBIX KaK

C KYJIbTYPOM, TaK U C SKOTOIIMYECKON ITPUYPOUCHHOCTHIO. [10JIHYI0 TPUYypOYEHHOCT K BUAM

KYyJIbTYp TMPOSBHINA TOJbKO puTodarn. Ha mose xaxawlii c€30H 00pa30BBIBAJICS arporeHo3,

CBOMCTBEHHBIN BBICEBAEMOW KYJIbType, HO TpoduyecKas CTPYKTypa arpO3KOCHCTEMBI BCErO

36



ITpunosxcenus x xnyprary Becmuux sawumost pacmenuil, Neld, 2015
http: / /vizr.spb.ru/

ceBoo0OpOTa ocTaBajiach HEM3MEHHOW B T€UEHUE 3-5-JIETHETO CpoKa uccieaoBaHuil. B mpo-
[[eCCce POTAIMK KYJIbTYP pa3ifyus CaMHUX ITOJICH 10 KOMIIOHEHTaM arpoleH030B (Kpome cop-

HSKOB) CTaJIM HecymecTBeHHbIME (3yOKoB, 19926, 1995).

Tabmima 2.3. Tpodudeckas CTPyKTypa arporieHO30B KOPMOBBIX KYIBTYP
WHTEHCHUBHOTO ceBooOopoTa* Ha mommurone CuoHNUU kopmoB
IIpuo6cekast necocremns 3amagaon Cubupu, 1977-1979 (3yoxos, 19926)
Table 2.3. The trophic structure of fodder crops of intensive crop rotation on SibSRIF station.*
Ob’ forest-steppe in Western Siberia, 1977-1979 (Zubkov, 1992b)

KOMIIOHEHTSI, M’ M3 S I X110 KOMIOHEHTBI, M° M3 S 1 XTI
Kykypysa, T 3672 1023 Buko-osec, T 1208 428
CopHsiky, T 136 54 CopHsixy, T 149 93
®durodaru, mr 30 9 32 2250 |Durodarm, Mr 50 28 76 3700
XHILHUKA, MT 32 11 14 900 |XWIIHMKH, MT 152 73 55 2100
IlonconHeuHuk, T 3528 816 Kopwm. cBekmna, T 2398 728
CopHsika, T 92 32 CopHsikw, T 55 30
®durodaru, mr 39 10 44 3100 |®utodaru, mr 368 204 220 19700
XHIHUKA, MT 68 28 28 1900 |XwumHuKH, MT 134 112 48 4300
O3umast poxp, T 1275 580 Kopwm. 60081, T 2063 692
CopHsiky, T 32 29 CopHsixu, T 167 57
durodaru, mr 54 31 58 2400 |durodaru, mr 197 68 300 24250
XHIHUKHA, MT' 148 98 48 2000 |XUIMHMKH, MT 250 162 89 7200
Osec, T 1053 550 MH.TpaBsl, T 1473 441
CopHasiky, T 38 6 CopHsiky, T 94 64
durodaru, mr 46 13 64 5300 |Dutodaru, mr 470 395 318 30700
XHIHUKHA, MT' 110 64 52 4500 |XwurHuky, Mr 150 84 52 5350

*QOpomeHue + ynoOpeHus + YINIOTHEHHBIE TIOCEBBI. 3BEHO-A: CBEKJIa — IIOJICOTHEYHUK — 03UMasi POXKb + BH-
Ka+oBec (IIOYKOCHO) — OBeC; 3BeHO-b: KyKkypy3a — Buka+toBec + BHKa (IIOYKOCHO) — 03UMasi POKb — KOPMOBBIE 00-
0b1. MHOTOJICTHUE TPaBBI PACHIONATAINCH B BRIBOJHOM KiMHE. CpeHeCe30HHBI MOMEHTaIBHEIH 3amac (M3) kom-
nonenToB, cyrounas (I1I1) u cezonnast (XI1I1) noTpe6GHOCTh YIEHUCTOHOIUX B CHIPOHA MHUIIE.

*Irrigation + fertilizers + crops with high density of plants. Part A: sugar beet — sunflower — winter rye —
vetch-oat — oat; part B: corn — vetch-oat — vetch — winter rye — fodder beans. The separation sown area was under
perennial grasses. sd — standard deviation. Average seasonal instant stock (IS) of components, daily (FR) and sea-
sonal (XFR) live food requirements of arthropods.

CuOMpCKUMHU DKOJIOTaMH TIPOBEJICHBI KOMIUIEKCHBIE HMCCIICOBAHUS OMOJIOTHYECKOTO
KpPYroBOpOTa 3JIEMEHTOB MUHEPAIBHOTO MHUTAHUS PACTEHHUN B 3€PHOBBIX arpoLEHO3aX CTEIl-
HOM1 30HBI (TuTigHOBa U n1p., 1984). Cnenanpl BaxHbIE BBIBOABI. IHTEHCUBHOCTD MPOAYKIIH-
OHHOTO TIPOIECCA U XUMHU3M KPYTrOBOPOTa BEIIECTBA B CTEITHBIX 3KOCUCTEMAX W TOJIEBBIX I1€-
HO3aX MPaKTUYECKH OJIMHAKOBBI, HO y MOCIEAHUX HecOaTlaHCUPOBAaHHBIN KpyroBopot (Tut-
nsiHOBA U Ap., 1979). Tonbko B ceBoobopoTte 6ananc mo N, P u K 6nu3ok k egunnne (HoBu-
KoB, FOxaxoB, 1990). PaccMoTpeHbl CyKIleCCHOHHBIE MPEBPAIEHUS B arpolieHo3ax Hamoy-
BEHHBIX U TIOYBOOOMTAIOIINX WICHUCTOHOTHUX B CTOPOHY CHMIKEHHUS BHUOBOTO Pa3HOOOpa3us
1 3¢ HeKTUBHOCTH 3007ecTpYKIuU (MopakoBud u Ap., 1984) u MOBBIMICHHUs] POJIA MUKPOOP-

TaHU3MOB B JIECTPYKIIUU PACTUTENbHBIX ocTaTkoB (["anTmMmypoBa, 1984). beuim momydeHsl

MHOTOYUCJIICHHBIC JaHHBIC I10 COOGH.[GCTB&M HO‘-IBOO6I/IT3.IOH_[I/IX KHUBOTHBIX, UX KHU3HCHHBIM
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MIPOSIBJICHUSM TPH Pa3I0KEHUU U TpaHC(HOpPMAIMK OPTaHUIECKOTO BEIIECTBA.

IIpocToTa 3KOCUCTEMHON OpraHu3alMy arpoOMOreoleH03a JIeaeT ero BeCbMa YCTOMN-
YUBBIM 00pa30BaHUEM, CIIOCOOHBIM MPOTUBOCTOATH HE TOJBKO NMPHUPOIHBIM, HO U aHTPOIO-
TeHHBIM BO3JeHCTBUM. biaronapst 106aBOYHOMY CBSA3YIOLIEMY KPYrOBOPOTY OMOTHYECKUX
KOMIIOHEHTOB, YCTOMYMBBIM COpPTaM M arpoTEXHUKE IPEPHIBAIOTCS IPOLIECCH MAacCOBOIO
pPa3sMHOXEHHsST MHOTHX BHJIOB OpPraHM3MOB, CO3JaeTcs 0ojee ycToiuuBas (pUTOCAaHUTApHAsS
00CTaHOBKa B arpoOMOreol€H03axX M0 CPABHEHUIO ¢ MECTHBIMU KOPEHHBIMU OuoleHo3aMu. B
CeBOOOOPOTHBIX arpoOuoreoneHo3ax psaa pernoHoB Poccuu QurocaHuTapHOE COCTOSTHHE
MIOCEBOB, 32 UCKJIIOUEHHEM 3€pHOBBIX OOOOBBIX KYIBTYp, OTHOCHUTEILHO ONAroNpHsTHO IS
3eMJIeJIENIbIa M MOXKET YIPABIATHCS arpOTEXHUYECKUMH, BKJIIOYAsi CMEHY COpPTOB, (hakTopa-
MHU. XMMHYECKas 3alllUTa TaKUX KYJIbTYP Kak TOpoX JIOJDKHA COCPElOTOUMBATHCS B PaHHUM
NIEPUOJT €r0 Pa3BUTHS, a caXxapHoll cBekIbl B 3anaqHoil CuOMpU — NPOBOIUTHCA MyTEM IIpe.-
MOCEBHOM 00pabOTKH CeMsIH (DYHTUIMIAMHU U HHCEKTHIIAIAMH.

IToxazaHHas OMOLIEHOTHYECKAs! 3aPETYIUPOBAHHOCTD IIEJIOCTHBIX CEBOOOOPOTHBIX KO-
CHCTEMHBIX 00pa30BaHM KaK 110 BUIOBOMY COCTaBY, TaK U IO TPOPUUECKOH CTPYKType KOH-
LEeNTyalu3upyeT TUIIOTE3Y OTHOCHTEIBHO LIEIOCTHOTO arpobuo(reo)ueHosa (3yokos, 1970)
KaK MHOTOMOJbHON 3KocucTeMbl. [1o-BUIMMOMY, c€BOOOOPOTHAS arpo’KOCUCTEMA €CTh MHU-
HUMAaJIbHBIA 00BEM PAaHTOBOM CHCTEMBI — arpoOHMOreoleHo3a. B cuily KOHTHHYaJIbHOCTH Ce-
reTaJIbHOTO PAaCTUTEIBHOIO MOKPOBA MOJEBOrO0 IMPOCTPAHCTBA BECTH MOMCK MAKCHMAaIbHBIX
rpaHuIl arpoOnOreoneHo3a HenpoAyKTUBHO. OTHAKO MOKET MJTH pedb O HEKOTOPOM OITH-
MaJbHOM pa3Mepe arpoOHOreoleH03a, NOCKOIbKY, BO-IIEPBbIX, AaHTPOIIOT€HHAs 1E€ATEIbHOCTh
MOKET OINpPEJNIETIEHHBIM 00pa3oM CTPYKTYpUPOBAThCS U MOAU(DUIIMPOBATH arpoOHMOreoeHO3
U, BO-BTOPBIX, BXKHO YCTaHOBHUTD 3KCIIEPTHO TEPPUTOPHAIIBHBIC MTPHUBSI3KU, YTOOBI MBITATHCS
YIIPaBJIATh (PUTOCAHUTAPHON OOCTAaHOBKOMW B arpoIlleHO3aX B paMKaX LEJIOCTHBIX arpoOHoreo-
11eHO30B. TaKOBBIMHU TEPPUTOPUSAMHU MOTYT MPEANOI0KHUTENBLHO BBICTYNATh MaXOTHBIE 3€MIIH,
r7ie IPUMEHSIOTCS pa3Hble CUCTEMBI 3eMIIEIENINS, a TaK)Ke MPUPOJIHbIE PA3HOCTH — MOYBEH-
HBbIE, THJIPOJIOTUYECKHUE, MEKBOI0Pa3/I€IbHbIE TEPPUTOPHUH.

Jlanexo He Bce ACHO B (POPMHUPOBAHUU (PUTOCAHUTAPHON OOCTAHOBKHM IIEJIIOCTHBIX arpo-
HKOCHUCTEM MOJ] BIUSHUEM Pa3IUYHbIX TUIIOB CEBOOOOPOTOB, PETYJISPHOIO BHECEHUS y00pe-
HUW, IPOBEJICHUS 3aIIUTHBIX MEPONPUATHNA. AHAIN3 JINTEPATYphl HE 1aeT OJHO3HAYHOIO OT-
BeTa Ha 3T Bompockl (Jlaxunos, 1997; Tauckuit u ap., 2001,2003). KonnuecTBeHHbIE Xapak-
TEPUCTHKH POJIM BPEIHBIX U IMOJE3HBIX BHIOB B MacuITabe ceBOOOOPOTHBIX arpo’KOCHUCTEM

XKIYT CBOUX MCCIIEIOBATEIECH.
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3aperynupoBaHHOCTh arpoOMOre0IeH03a OTHIOAb HE BCET/la MPOMCXOJHUT Ha YIOBIIE-
TBOPUTEIILHOM JUIsl 3eMJIE/IENbIIa YPOBHE HEU30€KHBIX NTOTEPh YpOXKasi OT BPEIHBIX OPraHU3-
MoB. Ilpu 3ToM, npaBaa, ocTaeTcss HE OLIEHEHHOH Ta I10J1b3a, KOTOPYIO MIPUHOCST WM MOTYT
IIPUHECTH TE K€ BpEIHbIE OOBEKTHI BHE IIOCEBOB MJIM HA IOJIIX B MEPUOJ MEXCE30HbS. JTU
BOIIPOCHI OCTAIOTCS B paMKaX MEPBOCTEIIEHHBIX 3aJ[ad arpoOUOIICHOJIOTHH.

HecmoTpss Ha mpOCTOTY SKOCHCTEMHON KOHCTPYKLMHM arpoOHoreoneHos3a (a MOKeT
OBbITh B CBS3U C HEM), caMOpa3BUTHE arpoOMOreoleHo3a He Mmpekpalaercs. B csa3u ¢ noba-
BOYHBIM IPUTOKOM DHEPTUU aHTPOIIOTEHHBIX (PaKTOPOB ((pU3MUECKON SHEPTHH TUTyra, XUMH-
YEeCKOW APHEPruM yAOOpEeHUN M dHEPruu copTa) KPyroBOpPOT BEIIECTBA B arpoOMOreoLeH03ax
HE MOKET He MITH ropaszo ObicTpee U B OosblieM 00beMe, YeM B AMKHX dKocHcTeMaX. AH-
TPONOTeHHbIN (haKTOp yAep KUBaeT arpoOHUOreoLeHO3 B Ha4YalbHOM CTaJAUU CYKLECCHU, Hau-
OoJiee MPOAYKTUBHON M OMOpa3HOOOpa3HOU, KOTIa MPOAYKIUS CHIIBHO TPEBBIIIACT JIECTPYK-
uio (Ryszkowski, 1974). ArpoGuoreorieHo3 — BEYHO MoJjojast 3kocucrema. [lo BaymoBoi
NEPBUYHOM MPOAYKLUH I0JI€ JIIOLEPHBI, HAIPUMEDP, CTOMT BTOPHIM B Py SKOCUCTEM 3eMIIH
— T0CJIe TPOIIMYECKOTO Jieca, a paBHUHHbBIE TPOIIMYECKUE arpO3KOCHCTEMBI ¢ 2-3 MOCEeBaMHU
puca B ToJl yCTOMYMBO MPEBBIIIAIOT MECTHBIE Jieca. DHEPreTUYEeCKH arpoOMoreoneHos, cie-
JI0BaTeIbHO, HAauOO0JIee MPOrpeCCUBHAs IKOCUCTEMA, CTOAIAs HAa HOBOM — HOOC(hEpHOM BUTKE
Pa3BUTHA KU3HU HA 3eMile. DTO €CTECTBEHHBI OTBET IPUPO/IbI HA AHTPOIOTEHHYIO JIEATENb-
HOCTb YEJIOBEKA.

C oco3HaHMEM MOJOXKEHHS, YTO arpoLEeHO3bl Moyied (PYHKIMOHAIBHO COCTOST HE U3
MOMYJISIUI OpraHu3MOB (ITOMYJISILIMS pacrojaraeTcss Ha HEM3MepUMO OO0JIbIIEM MPOCTPAHCT-
B€, 4eM Jit000i1 arpoOMOIIEHO3, U OTHOCUTCS K CTPYKTYpE BUAOBOM (POPMBI pa3BUTHS KU3HH),
a U3 DJIEMEHTAPHBIX 3KOCUCTEMHBIX SIUEEK — arpOLEHOKOHCOPLUI, MEHSIOTCSI HE TOJIBKO Me-
TOJIOJIOTHSI U METOAMKY IOJIEBBIX MCCIIEN0BAHUI, HO U CaM IMPHUHIMII 3alIUTHI IOCEBOB. Tak,
CIUIOIIHBIE XMMHYECKHE OOpaOOTKU MECTUIUAAMHU "MOJIEBBIX MOMYISUUNA" BPEIHBIX O0BEK-
TOB TEPSIOT TEOPETHUECKYIO OCHOBY: 3aueéM OOpOThCS C MOMYJISAIHMel, Koraa Ha/lo 3allUTUTh
pacTeHHsl B arpoOLICHOKOHCOPIMSAX, BIUIETAsl 3aIMTHBIE MEPONPUATUS B TEXHOJOTHUHU BO3JE-
JIBIBAaHUS CENTbCKOXO03SHUCTBEHHBIX KyNIbTyp? 3aueM OpoAuTh HAOMIOATeNsIM "0 JUaroHaIsM
nosist", moOuBasick Bce Oosiee u Oosiee BHICOKOM TOYHOCTH CPEIHEro 3HAYCHHS YHCICHHOCTH
BpEANTENS Ha €IMHULIE MOIAH, KOTAa B OOJNBIIMHCTBE CIIy4aeB BaXKHEE CIEAUTH 3a TOBPEXK-
JICHUEM PACTeHHUU U Ha 3TOM OCHOBE CUTHAIM3MPOBATH O HEOOXOIMMOCTH B 3aIIUTHBIX MEPO-
MPUATHSIX?

Ha maccoBom Marepuane arpoOHOIEHOIOTHYECKOTO (UTOCAHUTAPHOTO MOHHUTOPHHTA
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OpPTraHU3yeTCs] CTATUCTHYECKOE MOJEIHPOBAHUE arpoOMOLIEHO30B COBMECTHO C PacTEHHEBO-
JlaMH, OTBETCTBEHHBIMH 32 MPOAYKLMOHHBIA IPOLECC B MOCEBAaX. 3ajaya TPAAULMOHHAS —
CO3/IaHHE MPOTPaMM YIIPaBJICHUS arpodKOCUCTEMaMHU, BKI0Yast (PUTOCAHUTAPHYIO OOCTaHOB-
KY B HUX. DTH UCCIIEIOBAHUS C LIEJEeBbIM (DMHAHCUPOBAHUEM JIOJKHBI COCPEIOTOUYMBATHCS HA
arposKOJIOTHYECKUX MEKMHCTUTYTCKUX cTannoHapax Ha 6aze HUMCX. B nacrosmiee Bpems
perunonanbubiMu nosiuronamu PACXH na FOre Poccun siBistitores ['a3pipckuit craimoHap Ha
Ky6anu u IllnaxoBckuii Ha Crapomnonbe (CokosnoB, @unumuyk, 1997). BU3P Bener kom-
rwiekcHbie uccaenoBanus ¢ HUMCX HUII um. B.B.[Jokyuaesa, BHUMM3, Arpoduzuuecko-
ro HUU na 6a3e ux skcrnepuMeHTaNbHBIX cTaninoHapoB (3yokos, 1997; Omnpirt..., 2000; Jlan-
tues, 2003; XKyxos, 2004; Kosanes u ap., 2004). Heo6xoqumMo pacimpuTh CeTh TaKUX CTa-
[IMOHAPOB, OCHACTHB X COBPEMEHHBIM 000PYI0BaHUEM.

Hebecnonesnsl MoJenu caMOOPTraHU3YIOIIUXCS U CAMOPETYIUPYEMBIX IETOCTHBIX ar-
POOHOTeOIIeHO30B Ui HOPMUPOBAHUSI aHTPOIIOI€HHBIX BO3JICHCTBUI Ha MPUPOJIHBIC U CEIb-
CKOXO3MCTBEHHbIE SKOCUCTEMBI — UPE3BBIUAHO BAXKHOT'O JUIsl YCTOMYMBOIO pa3BUTHs Ha-
POIIHOTO XO034HCTBAa HAIpPAaBIEHUS HAYYHBIX pa3paboTok B mocieayromue roas (Cokolos,
1999).

B 3axmroueHne HYHO KOHCTaTHPOBaTh, YTO arpOOMOLIEHOJIOTHS B HACTOSIIEE BpEMs
o0ianaeT cBOeil METOJ0JIOTHENH U COOTBETCTBYIOLIMMHU METOJIaMU IOJIEBBIX aHATUTHYECKUX
uccinenoBannii. OHa IMONOJHWIACH HOBBIM Pa3JIEIOM NPUMEHUTENBHO K 3aJadaM 3allluThl
pacTeHuil — arpoOMOIIEHOIOTHYECKON AMAarHOCTUKON cOCTOsiHUA moceBoB (3yOkoB, 1995).
Pa3nen meroanuecky JOCTaTOUYHO BOOPYKEH U BKJIIOYAET HOBALlMU: @) TPO(OIHEPreTHIeCKHUi
MO/IXO0JT K MHTETPaTUBHON XapaKTEPUCTUKE arpol€HO30B U LEIOCTHBIX arpO3KOCUCTEM paHra
OuoreoreHo3a, 0) GUTOCAHUTAPHBIH MOHUTOPUHT HEJIOCTHBIX arpOIKOCUCTEM IOJIEBBIX CEBO-
000OpOTOB Ha arpoleHOKOHCOPLIMOHHOM YpPOBHE HAONIOJEHUI Ha MOCTOSHHBIX YUYETHBIX
IIoHaikax, B) YHU(PHUIMPOBAHHYIO METOJUKY CTaTUCTHUKO-MH(POPMAIMOHHOMN OIEHKH Ouo-
LIEHOTUYECKUX CBsI3€l MEXJy KOMIIOHEHTaMH B arpoLeHOKOHcOpHusX. Paznen comepkut
OLIEHKU TPO(PHUYECKON CTPYKTYpHl LIEHO30B IMOJIEBBIX KYJIBTYP, BPEAOCHOCOOHOCTH M KOM-
TUIEKCHOM BPEIOHOCHOCTH BPEIHBIX OOBEKTOB, a TAK)Ke OLIEHKU PETyIUpPYIOIIEH pOJu IoJie-
BBIX PHTOMO(DAroBs.

[IpumeHeHne MeTOAOB arpoOHOLIEHOJIOTMYECKON JMAarHOCTUKU TO3BOJISIET OLIEHUTH
OMOIICHOTHYECKYIO POJIb MECTUIMIHBIX 00paboToK. Tak, BIMsHUE MX Ha TPOPUUECKYIO0 MO-
JIeTTb TIOJIEBBIX arpO3KOCHCTEM B MENIKOAEISTHOYHOM OIBITE BHIPA3WJIOCh B TOM, 4TO Ha (hoHe

CHWKEHUSI OT WHCEKTHIIMIOB OMOMACChl M MOTPEOHOCTEH B MUIIE U BPEAUTENICH TIIICHUIBI U
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SHTOMO(AroB, MOTEHIIHAIILHOE JaBJICHUE TOCIEAHUX Ha ¢uTodaroB Ha 0OpabOTAHHBIX He-
JsiHKaxX Bo3pactaiio (3yokoB, Turosa, 1976; 3yokoB u ap., 1986). [Ipu quarHocTuke BIUSHUS
MHTEHCHUBHBIX TEXHOJIOTMI BO3JIEIBIBAHUS CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp Ha arpoleHO3bl
He OBLJIO 3aMETHOTO MOBBILICHUS HU 3a00JI€BaHUN KYJIbTYPHBIX PACTCHHNA, HH MOBPEKICHHS
BpenuTensiMu. [loTeHIManbHOe AaBlEHHE XWIIHUKOB YCHJIMBAJIOCH BABOE, a (utodaros Ha
pacTeHusi — CHXKAJIOCh 110 CPAaBHEHUIO C SKCTEHCUBHBIMU IOCEBaMHU. MIHTEHCHMBHAs TEXHOJI0-
TSl B TOJIbI HEBBICOKOTO OOWIINS BpeauTesiel U pa3BUTHUS 0OJIe3HEH HE BhI3bIBAJIa 3aMETHBIX
CIBHUTOB B 00111eH puTocannTapHOi 0O6cTaHOBKe Ha mojsax (3yokos, Tutosa u mp., 1991).

ArpoGuonieHonorust, GOPMUPYST TEOPUIO, METOJOJOTHIO U METOJIUKU arpOIKOCHCTEM-
HBIX MCCJIEA0BAHUI MPOAOHKAET Pa3BUBATHCS Ha OCHOBE BOCIPUATHS BCEX IIKOJ — OT arpo-
ueHonornyeckoi mkonsl ['.5.beii-buenko — T.I'.I'puropsesoit — M.C.I'unsipoBa 10 arpoduo-
reoxuMuieckoit mkoinsl A.A. TutnsHoBoit — B.M.Kuprommna. Pa3surue arpo6noneHonoruu B
00JIaCTH 3aIIUTHI PACTEHUH UAET MO IYTH SKOJIOTU3AIMHU MTOCIEIHEH: UCCIIETOBAaHHS CaMope-
TYJISIUM YMCICHHOCTH BPEIHBIX M IOJIE3HBIX BHJIOB B arpoOMOreoleH03ax, yriayOJIeHHOTro
W3Y4YECHUS U KOJMYECTBEHHOU OLIEHKH MapaMeTpoB OMOIEHOTUYECKUX MPOIIECCOB B arpoOHo-
1eHo3e — ¢urodaruu, SHTOMOGArNK, SMUPUTOTUIECKUX BCIBIILIEK U KOHKYPEHLIUU MEXITY
KYJIbTYPHBIMU PAaCTEHUSIMU M COPHSIKAMH, TO €CTh Pa3BUTHS arpoOMOLIEHOIOTUYECKON auar-
HOCTHKH.

3amaun arpo’KOCUCTEMHOTO MO/X0/a B 001acTH 3emiieienus — "IMHUPOKUN arposKosIo-
rudeckuil MoHutopuHr" (Kamranos, 1993), uzyduenue necTpyKUHOHHON JESTEIbHOCTH Bpe-
HBIX U TOJIE3HBIX BUJOB B SKOCHUCTEMAX, CYKIIECCUHM arpoOMOreoleHO30B B YCIOBUSAX aJal-
THUBHOT'O 3eMJIEJIENS; B PACTEHUEBOIYECKOM 00JIacTH M 3allMTe pacTeHUN — u3ydeHue Ouo-
LIEHOTUYECKUX TNPEANOChUIOK M TOCIEACTBUM BO3JEIBIBAHUSA HOBBIX COPTOB KYJIBTYPHBIX
pacTeHMi, MPOBENECHUS MEPONPUATUI aJalTUBHO-UHTETPUPOBAHHOW CHCTEMBI 3alIUTHI pac-
TEHUN U PUTOCAHUTAPHOM ONTHMHU3ALMU pacTeHHeBocTBa B 1esioM (JKyuenko, 1997; Hoso-
x)uios, 1997).

ArpoOHOIIEHONIOTHS € €€ KOHIETIUIMHI CaMOPa3BUTH U CaMOPETyIUPOBaHUS LEJIOCT-
HBIX arpo’KOCHUCTEM (arpoOHOreOIEHO30B) KaK HENb3s JIyUIlle MOJAXOJUT B KaUeCTBE METO/10-
JIOTUYECKH CBSI3YIOMIEH TUCIUTUIINHBI JJIS APYTUX 00JacTel CENbCKOXO3SHCTBEHHOW HAyKH
MIPU U3YYEHUHU arpodKOCHCTEM C LIEbIO MOAJep KaHUs OJaronpusTHOM B HUX (uUTOCaHHTa-
pun. 11 BHOCHT CBOH BKJIaJ B IIO3HAHHUE IIPOCTPAHCTBEHHO-OPraHU3alMOHHON CTPYKTYpBI ar-
ponanamadTa, TpoGOCTPYKTYphl arpoOHUOreoneHo3a, OIeHKY OMOIICHOTHYECKHX CBS3EH Me-

XKy ero komnoneHTamu (3yokoB, 2005). YaacTByeT TeM caMbIM B OCYIIECTBICHHH OCHOBHOM
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3a/1auyd aJIallTUBHOTO CEJIBCKOIO XO3SIMCTBA — B KOHCTPYUPOBAHUU BBICOKONPOAYKTHUBHBIX,
9KOJIOTMYECKH YCTOWYHMBBIX arpO’KOCHCTEM U arpoiaHamaTOB Ha OCHOBE yBEIWYEHHs Te-
HETHUYECKOI0 pa3Hoo0pa3us KyJbTUBUPYEMBIX BHUIOB U COPTOB pACTEHHM, COXpaHEHUs
CTPYKTYp OHOIICHOTHYECKOW CaMOpEerylslid, YCHUJICHHUS 3aMKHYTOCTH OMOr€OXHMMHUYECKHUX
ukiaoB (OKyuaenko, 2000, 2004). "HUmenno acpoyenonocus 0onxicna cmamos GyHOAMEHMANb-
HOU OUOIO2UYECKOU OCHOBOU MHO2UX HANPABIEHUL COBPEMEHHOU CelbCKOXO3SAUCEEHHOU
nayxu', — nucan akageMuk M.C.I'misspos (1980, c.21).

B koopaunanronnom minane ucciegoBanuit PACXH na 2001-2005 rr. arposkocucTeM-
HOMY TMOAXOY K U3YYCHHUIO TPOOIeM 3eMIle/ieNus, 1 PaCTCHUEBOACTBA, U 3alUTHl PACTCHUM
OTBEJICHA CYIIECTBEHHAs POib. PsJIoM MHCTUTYTOB Ha4aThl KOMIUICKCHBIE UCCIIEOBaHUS 11€-
JIOCTHBIX CeBOOOOpPOTHBIX arposkocucreM (BU3P, BHUHKM3, HUUCX HUIl wuwm.
B.B./loxyuaeBa, AOUW). OnHako B HacTosIIee BpeMs pa3BUTHE arpoOHOTre0I[eHOIOTHYECKUX
KOMIUIEKCHBIX MCCIICIOBAaHUN C IEJIbI0 KOHCTPYHUPOBAHUSI BBICOKOIIPOU3BOIUTEIBHBIX arpo-
9KOCUCTEM ITYyTEM YyIpaBieHUs (MOIU(UKANNN) UAYIIMX B HUX MPOIECCOB OTPAHUYCHO OT-
CYTCTBHEM LIEJeBOr0 (PMHAHCUPOBAHUS MEKHHCTUTYTCKUX arpoOdKOJIOTHUECKUX CTAIlMOHAPOB
Ha 0Oa3e pernoHanbHbix HUNCX.

B 10 xe Bpems cTaBuTCcs 3amaua obecreueHus: (UTOCAHUTAPHOTO OJIArOMOIyqHs arpo-
9KOCHUCTEM M arposianamadToB, KOTopas TpeOyeT TeCHOTO B3aWMOCHCTBUS TPATUIIMOHHBIX
HaMpaBlIEHUH CETbCKOXO3AMCTBEHHON HAyKM M TPAKTHKHU (3eMJIeAeNusi, PacTeHHUEBOJCTBA,
3alUThl PACTEHUH U Jp.) B paMKax pa3BUTHs arpo()UTOCAHUTAPUH — COBOKYITHOCTH Mep ar-
POTEXHUUYECKOTO, arpOXUMHUYECKOTO M MECTUIIMIHOTO MOIU(MUIIUPYIONIETO BO3JCHCTBUS Ha
arpoOMOIIEHO3BI C IENbI0 YCTPAaHEHHUsI OTPUIATEIHHOTO BIUAHUS (DAKTOPOB HA KYJIbTYpHBIE
pacTeHus.

NuTerpanus pa3paboToK ceTbCKOXO3SMCTBEHHON HAYKH B paMKaX arpo(UTOCAaHUTapUn
OTBEYAET HJICOJOTUHU aJalTHBHOW MHTCHCHU(PUKAIMK CEIbCKOTO X03siicTBa. OCylIecTBIeHNE
(buTOoCaHUTAPHOTO OJIATOMONYYHsI, B YACTHOCTH, CPEACTBAMU 3aITUTHI PACTCHUN B COBPEMEH-
HBIX PKOHOMUYECKUX YCIIOBHUSAX TaKXKe IeIecoo0pa3Hee BECTH HE CTONBKO Yepe3 BHEAPCHHE
CaMOCTOSATENIbHBIX CUCTEM MHTETPUPOBAHHOM 3alUTHI PACTEHHM, CKOIBKO MyTEM MEpexoaa K
KOHKPETHOU arpo(UTOCAaHUTAPUH — BKIIOUYCHHUIO (PUTOCAHUTAPHBIX MEP 3alIUTHI U OXPaHBI
pacTeHUH B TEXHOJIOTHMHU BBHIPAIIMBAHUS KYJIBTYp C YY€TOM MECTHBIX YCIIOBUU NpU 00s3a-
TEJILHOM, TIOAYEPKHY 3TO 0c000, KOJTMUECTBEHHOH OIICHKE MOJIEBON POJIM BPEIHBIX M TOJE3-

HBIX BU0B (3yOKoB, 2003, 2005).
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T'nasa Il
OIIEHKA KOMIIJIEKCHOM BPEJJOHOCHOCTH COPHSKOB,
BPEJUTEJIENA U BOJIE3HEIN CEJbCKOXO3AMCTBEHHBIX KY.JIb-
TYP. IPUMEPHI OLIEHOK KOMIIJIEKCHOM BPEJJOHOCHOCTHA

B n1ByX mepBBIX Ii1aBaxX CpeAn SKOCHCTEMHBIX MOJXO0JI0B ObLIA 3aTPOHYTa B OOLIMX YepTax U
OlleHKa OMOIICHOTHYECKHX CBSI3el MEXKAYy KOMIOHEHTaMHU arpoleHo30B (mpoayueHTamu u gpurtoda-
ramu, ¢putodaramu u 30odaramu u 1p.). B manHON paboTe KONMMYECTBEHHASI XapaKTEPUCTHKA B3aH-
MOOTHOILIEHUN MEXAY KYyJbTYpHBIMH PAaCTECHUSIMU U BPEIHBIMH OPraHU3MaMH pacCMaTpUBAETCS
MIOJTHEE B CBS3M C OOJBIIOI SKOHOMHYECKOW 3HAYMMOCTEIO MpobieMbl. OCHOBHOE BHUMAaHHE yIe-
JICHO 3aBEPIIAIOIICH CTAIMH OTPEISIICHUS PO TeTepOTPO(OB — OIICHKE KOMITIEKCHOH BPEIOHOC-
HOCTH COPHSIKOB, BpeauTeNell u OoJie3He CelbCKOXO3SHUCTBEHHBIX KYJIbTYP Ha YPOBHE IOJIEBOTO

arpoueHo3sa.

OneHka BpelOHOCHOCTH COPHSIKOB, BpeauTesed U 0oJjie3HEel cenbCKOX03sHCTBEHHbBIX
KyJIbTYyp — HaWBa)XKHEWIas, OCHOBOIIOJIATAIONIAS MpOoIeaypa arpopUTOCAHUTAPUN — KOM-
IJIeKCa Mep IO JMKBHUJALUWU WM HEWTpalu3alMd HEOJAronpHUsITHOIO BIHUSHUS Pa3iIMYHBIX
¢dakTopoB Ha pacteHus. be3 perynspHoil OLIEHKM M MPOTHO3MPOBAHUS MOTEPHh OT BPEIHBIX
OpPraHU3MOB HEBO3MOXXHbI HM MOJIEp)KaHUE CPEACTBAMH 3alllUThl pacTeHUil (uTocaHUTap-
HOTO 0J1aronoyydrs HU B KOHEYHOM UTOr€ KOHCTPYMPOBAaHUE BBICOKOIIPOIYKTUBHBIX YCTOM-
YUBBIX arpO’KOCUCTEM — 3aJa4M, BBITEKAIOLIEH M3 HICOJIOTMHM aJalTHBHOIO IOJIEBOACTBA
npososrinameHHoro PACXH. Ilpu 3ToM ¢ X034HCTBEHHOM U 3KOJOTUYECKOW CTOPOH OJMHA-
KOBO HEXENaTENIbHBI KaK IIEPEOLIEHKA, TAK U HEJAOOLEHKA POJIM BPEIHBIX OPraHU3MOB.

BpenoHOCHOCTh Ha KyJIBTYPHBIX PACTEHUAX Pa3JIMYHBIX BPEIHBIX OPTaHM3MOB H3yda-
eTcsl B paMKax psja KOHKPETHBIX JUCHUHUIUIMH — CEIbCKOXO3SHCTBEHHOI 3HTOMOJIOTUH, (uU-
TOIATOJIOTHH, TepOooruu u ap. OleHKa KOMITJIEKCHON BPeIOHOCHOCTH COPHSKOB, BpeIUTe-
nei u 6ose3Hel CelbCKOXO03HCTBEHHBIX KYJIbTYP — IMPEpPOraTuBa BCELEI0 arpoOHOLEeHOI0-

T'u, OJJHA U3 I''TaBHBIX €€ 3aJ1a4.

OneHka KOMILIEKCHOM BPeIOHOCHOCTH COPHSIKOB, BpeauTeJIeil n 0o/1e3Hel
€eJIbCKOXO03SIIICTBEHHBIX KYJIbTYP
[IpoananusupoBas B Hauane 1930-x rofoB CUTyalMIO C OLIEHKOW MOTEPh OT BPEAMTE-
neit u 6onesneit, corpynuuk BU3P mpodeccop A.A.Jlrobumes (1931) koHcTaTHpoBai, 4to
HC UMCCTCA 3aCITYXKXUBAOIHNX JOBCPHUA JAaHHBIX O MOTCPAX PCIIUTCIBHO HU IO OJHOMY BHIY
HACEKOMBIX, TaK Kak IMPH UX MOJIYYEeHUH JOMYIIeH PAJ METOANYecKuX ommook. OH moapas-

ACINII TIOTECPU HA NPAMBIC U KOCBCHHBIC, aKTYaJIbHbIC U IMMOTCHIIUAJIBHEBIC. HpﬂMBIe IOTEPHU —
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pe3yNbTaT YHUUTOKEHUS PaCTEHUI WM CHIDKEHUE UX MPOIyKTUBHOCTU. Benen 3a Humu 006-
pa3yroTCcsl KOCBEHHBIE MOTEPU BCIEACTBHE YKOHOMHUUYECKUX H3JIEPKEK (CHIDKEHHE KauecTBa
MPOAYKIMH U JIp.). AKTyalIbHbIE IOTEPU MOTYT OBITh ONPEAEIEHBI B HATYpE, NOTEHLUAIbHbBIE
IIPOrHO3UPYIOTCSL.

[IporHo3 nmoreHuUMaIbHBIX MOTEPH — JI€J0 HeOJarogapHoe, MOCKOJIBbKY OH 3aBUCHUT OT
MIPOrHO3a BHEIIHUX ()aKTOPOB, B MEPBYIO OUYEPE/lb METEOPOJIOTMUECKUX, U XOAa BHYTPHIIO-
MYJALUOHHBIX T€HETUYECKUX IIEPECTPOEK Y BpeAHbIX 00bekTOB. HecMoTpsi Ha kpacoty ma-
TEMAaTUYECKUX MOJeNeil pa3BUTUS AMHU(PUTOTHH, pa3pabOTaHHBIX AJIs psAga (PUTOMATOTEHOB,
ONPAaB/IBIBAEMOCTb ITPOTHO30B HEBEJIHKA.

PanmonanbHee NpuHATH NOTeHIMaNbHbIE OTepu 3a 100% a1 GonbLIIMHCTBA U3 Bpe-
JOHOCHBIX 00BEKTOB (TAKOE TEOPETHYESCKA MOXKET CIIYUUTHCS) U COCPEIOTOUNTHCS HA CTATH-
CTHUYECKUX OLIEHKAX aKTyaJbHBIX IOTEPb.

Cpenu KpymHBIX MeToau4ecKnX omubok A.A.J[ro0umieB ykazan HeJoy4eT Takux (ak-
TOPOB Kak M30UpaTeNbHOCTh BPEAUTEISIMU OIPENEICHHOr0 raduTyca pacTeHUui Mpu MHUTa-
HUU, KOMIIEHCALIMIO MTOBPEXACHUIN CO CTOPOHBI KAaK MOBPEXKJIEHHOTO PAaCTEHUsI, TAaK U OKpPY-
KAIOIIMX €ro 30pOBBIX pacTeHHil. be3 yuera Toro u npyroro ¢akropa HoJy4yuTh CKOJIBKO-
HUOY/b TPaBIONOAOOHbIE OLEHKH Bpela OT BPeOUTeNed HEBO3MOXKHO. DTH e (aKTOphl
IPUBOAAT K OIIMOKAM INpH II1a30MEPHOM (IKCHEPTHOM) MOAXOJE ONpeeNeHHs MoTephb, Mo-
CKOJIbKY OLIEHKH MOTYT OBbITh UCIIPaBJIEHbI TOJIKO CTaTUCTUUYECKUM IyTeM. Byayuu cropoH-
HUKOM CTAaTUCTUKO-aHaJTUTHUecKoro noaxoaa, A.A.Jlro6umes (1931a) npuMeHun METOIUKY
CPaBHEHHUs HE CPEHUX 3HAUYEHUH, a INHUN PErpecCur NPOAYKTUBHOCTH 10 HE3aBUCUMBIM OT
BpeuTeNneil mpu3HakaM pa3BUTHUS pacTeHU# (JuMHe cTebiis, Kojloca U T.I1.) Y IBYX I'pyMII MO-
CIIETHUX — MOBPEXICHHBIX Y HETIOBPE)KICHHBIX.

CrnenyeTr OTMETUTH, K COKaJIEHMIO, YTO 3a MPOLIEINE TPU YETBEPTH BEKA CUTYaIUs C
OLIEHKOH MOTeph OT BPEIHBIX 00BEKTOB Majo U3MEHMJIAch. B Oonblieil yacTu sKCepruMeH-
TaJIbHBIX paboT (akTop M30MPATENTFHOCTH BPEIHBIMU HACEKOMBIMHM U (pUTONMAaTOreHaMu He
MPUHUMAETCS BO BHUMaHHE, Kak M (akTop MOCienyrolleld KOMIeHCalluu Bpea coo0IIecT-
BOM pacTeHuid. Takke npeBanupyeT 3KCHEPTHBIN MOAX0/ B OIIEHKE HAHOCUMBIX MOoTepb. [Ipu
9TOM TOCIOCTBO NMPE3YMIIUN BUHOBHOCTH BPEAHBIX C TOUKH 3PEHUS YEJIOBEKAa BUJOB, MPH-
CYTCTBYIOIIMX Ha IOJIe, MPUBOAUT K CYHIECTBEHHOMY 3aBBILIEHUIO OTPHULATEIBLHOW POJIH
BpPEIHBIX OPraHU3MOB B (DOPMHPOBAHUHM YpOXKasi CEIbCKOXO3SHUCTBEHHBIX KyJIbTyp. To ke
MOKHO CKa3aTh M O COpHSKaxX, KOTOpble M3HAYAIBHO 3aHUMAIOT CBOOOJHBIE OT KYJIbTYPHBIX
pacTeHUii MUHUIIPOCTPAHCTBA U, HE KOHKYPUPYS 10 ONPEAECICHHOTO BPEMEHH C KYJIbTYPHBI-

MU PACTCHUAMHU, OTHACTU HC OTBCTCTBCHHBLI 3a HpHHHCBIBaCMBIﬁ UM BpCA.
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A A JTro6umes (1931) muddepenppoBaln Takxke MOTEPU HA JIUKBUIHBIC, PEHTA0ETBHO
MpeJOTBpallacMble Ha MPAKTHKE, U HETUKBUAHbIE. K HEMUKBUIHBIM MOTEPSIM OTHECEHBI Ta-
KHe, KOTOpbIe IPU HACTOSIIEM YPOBHE 3HAaHWH HE MOTYT OBITh IPEJOTBPAIICHBI BOBCE WU
TOJIBKO TIPH YPEe3MEPHBIX 3aTpartax. JINKBUIHbBIC OTEPH yCTaHABIMBAIOTCS B ONBITAX C IeC-
TuIMIamMu. Bmecte oHn coctaBisitor obmue norepu. OnenuBath 3(pPEeKTUBHOCTD 3aIIUTHI
CIIEIYET, COTIOCTABIISIS €€ PE3YIbTaThl HE TOJIBKO C OOIMMH MOTEPSIMH, HO U C JTUKBUIHBIMH.
C npo0GiieMoit HeNMMKBUIAHBIX ITOTEPh JOJDKHBI pa30nupaThCs HayYHbIE OPraHU3aUH, CTPEMSCH
NIEPEBECTH UX B JIMKBUIHBIC ITyTEM pa3paOOTKH HOBBIX IIPHEMOB U CPEJICTB.

Ota aHTUTE3a PEIKO MPUHUMAJIACh K PYKOBOJCTBY YUEHBIMHU U TeM OoJiee MpaKTUKAMH
3alIUTHl PACTEHHI, 0Jaronoiyyre MociaeIHUX TPAJAUIMOHHO 3aBUCHUT HE OT COXPAHEHHOTO
ypOXasi, a OT 00bEMOB NPOBEICHHBIX WM K€ TOJBKO IIAHUPYEeMBIX Meporpustuid. K He-
JMKBHIHBIM MOTYT OBITh OTHECEHBI TaKXKe OTEPH, KOTOPBIE IPUHOCSIT BPEAUTENN U (hUTOTA-
TOTEHBI O MOMEHTA IMPOBEACHHUS MPOTHB HUX 3AIIUTHOTO Meponpustus. OnpenaenuTs ux
OTIBITHBIM ITyTEM 3aTPyIHUTENBHO, IOCKOJIBKY JUIsl CpPaBHEHUS TpeOyeTcst HEKUil "abCcoM0THO
quCTHIN" (M3HAYaIbHO 0€3 BPEIHBIX OPTaHU3MOB M 0€3 MEeCTHLUI0B) KOHTPOJIb, BAPHAHT €C-
TECTBEHHOI'0 Pa3BUTHS arpoleH03a, a TaK)Ke MEeCTHLNHbIC BApPUAHTHI OAABIEHUS BPEIHBIX
OpraHHU3MOB.

A.AJro0umeB (1935) pasrpanuuuni OLUEHKY NPSMBIX HOTEPb YpoXkas B HaTypalbHbBIX
€IMHUIIAX €ro U3MEPEHHs OT JIEHE)KHOTO BBIPAXXEHUS NMPUUUHIEMOT0 Bpesia, OTHECS MepBble
K TeMe OLIEHKH BpeloHOCHOCTH. [locieayem ero mpumepy, BB TOMOJHUTENBHO TEPMHUH
"BpenocnocoOHOCT" (CHUKEHUE MPOTYKTUBHOCTH PACTEHMS WIIM YPOXKANHOCTU Ha €IUHUILY
npu3HaKka BpeaHoro oowvekra (3yokos,1973) B oTiinuue OoT €ro BpeAOHOCHOCTH HA €IUHUIIE
wiomaan. K Tepmuny "motepu" oTHeceM Bpel, BRIpa)KEHHBI B OCHOBHOM B JICHE)KHBIX €U~
HUIAX ¥ CBA3aHHBINA C IJIOLIAJBI0 PACHPOCTPAHEHUS BPEIHOIO BHJA, CHI)KEHUS KauecTBa U
CTOMMOCTH TpoayKiuu u T.4. [loTepu sBisrorcst pyHKIMEH MHOTHX (aKkTOPOB, BKITIOYAs IMa-
paMeTpbl BpeIOHOCHOCTH, OTHAKO B IMEPBYIO OYEPeab — OT IKOHOMUYECKHX 00CTOSTEIBCTB.

PazHooOpasue moneBbix (akTOpPOB, BIMAIONIUX Ha MOJIEBYIO BPEIOHOCHOCTh TOTO WM
JPyroro BPEIHOI'O OpraHU3Ma, HE IMO3BOJISET aJEKBATHO OMNPEAETHTh €€ HKCIePUMEHTAIb-
HBIM MyTeM (MCKJIIOYas ciydau IMOJIHOM THbenu MmoceBoB), HECMOTPSl HA BCe MHOrooOpasue
MIPUEMOB U METOJIOB, HCITBITAHHBIX U OMUCAHHBIX B IUTEPATYpPE 3a MPOIIE/IIee CTOJIETHE.

Hakonen, cieayer OTMETHTH €Ie OHO BaKHOE 00CTOSATENbCcTBO. Cpen MPUBOISIINX
K CUCTEMaTHYECKUM OIIMOKAaM OCHOBHBIX METOJMYECKUX HEJI0YETOB MPU OLIEHKE MOTEPh OT
BPEIHBIX OPraHU3MOB, YKa3aHHBIX A.A.J[I0OHIEBBIM, OTCYTCTBYET HEAOYYET B3aMMOICHCT-

BUS BIUSHUI Ha PACTEHUSI CO CTOPOHBI JBYX HJIM OOJBIIEr0 YHCia MPUCYTCTBYIOMIMX Bpea-
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HBIX 00BEKTOB*2. Kak M3BECTHO, OIIEHKA COBMECTHOTO BPE/ia OT KOMILICKCA BPEAHBIX 0OBEK-
TOB IIyTEM CJIOXEHHS OI[CHOK MOTEPh OT HUX, IPOBEJCHHBIX [0 OJAMHOYKE, IPUBOJUT K 3HA-
YUTEJIBbHOU nepeoneHke ux poau. Cymma notepp B TakMX ciydasx yacto npessimaet 100%,
XOTs Ha I10JI€ 3pEET HEIUIOXOU YpOKak.

B.M.Taunckuii (1984,1988) mpuBen marepuaibl, MOKA3bIBAIOIINE, YTO TMOBPEKICHUE
pacTeHuii OJHUM BUIOM BpEIUTENs CYIIECTBEHHO OTPAXaeTCs Ha MOBPEXKICHUH APYTUM,
qaie ocialiss poiib MOCIEIHEr0, XOTsI MOXeT Ha0IoaaTbes U oOpaTHas KapThHA. Tak, B
BEreTAIl[OHHBIX ONBITAX MPUCYTCTBUE OypOW p’KaBUMHBI HAa PACTCHHSX MIIEHHUIIBI OCIa0IIs-
710, a 37IaKOBBIX TJIEeH — YCUIIMBAJIO BPEAOHOCHOCTh KOpHEBBIX rHujel (Tanckuii u ap., 2000).
W3BecTHO, UTO MOBPEXICHNE MOBEPXHOCTH PACTEHUS HACEKOMBIMU BEJET K Pa3BUTHIO psAla
0oJse3Hel pacTeHUH.

Wtak, xapakTepucTHKa BPEIOHOCHOCTH BUAOB IOPO3Hb IPU OJHOBPEMEHHOM HUX BO3-
JECTBUM HA pACTeHUsI PUBOAUT K HEAJEKBATHOM OlleHKH ux poiu. OmnpeneneHue B OpraHu-
30BaHHOM 3KCIEPUMEHTE KOMILUIEKCHON BpPEIOHOCHOCTH HECKOJIBKHUX BPEAHBIX OOBEKTOB,
TpeOyeT 3aKJIafKi HEMOHEMHOTO YHCIa BAPUAHTOB MX codeTaHwid. [loaTomMy oleHka B dKc-
MEpUMEHTE Ha OJTHOM U TOM JK€ I0JI€ POJIM IPYMIbl BPEIHBIX BUIOB — HEYACTOE COOBITHE, K
TOMY JK€ MPOBOJMUTCS OHA OOBIYHO OISATH-TAKH Ul KaXJ0TO BHJA MO oTAenabHocTH. C yue-
TOM 3TOT0 OOCTOSITENICTBA CTAHOBUTCSI OYEBHMJIHBIM, YTO MPUXOAUTCS PACHPOILATHCS C MII-
JIFO3UEH ONBITHBIM ITYyTEM OLIEHUTH MOJIEBYIO BPEIOHOCHOCTD J1aXKe OTAENIbHBIX BPEAHBIX 00b-
€KTOB, HE FOBOPS Y€ O KOMIUIEKCHOM BJIMSIHUU Ha MOCEB BpenuTeseil, 0oe3Hel u CopHs-
KoB. Tem Gosee uTO CyliecTByeT paboTocnocoOHas MpoLeaypa OLEHKH MOJeBONH KOMILIEKC-
HOM BPEIOHOCHOCTH.

B nauane 1970-x rogoB 6b11 chopmynupoBaH UHYOPMALIMOHHO-CTATUCTHUECKUN TOJI-
XOJI K OIIEHKE OMOLIEHOTHUYECKUX CBSA3€H B arpoleHo3e, B 00IIKX YepTax pacCMOTPEHHBIN BO
BTOpOIi yactu coobmmenus (B3P, 2, 2005).

OH BKJIIOYAET U MOJIEBOM METOJ OLIEHKH KOMIUIEKCHON BPEAOHOCHOCTH COPHBIX pacTe-
HUM, BpeauTeneil u 0oyie3Hel CebCKOXO035MCTBEHHBIX KyIbTyp. bl pazpaboTtansl yHUU-
LMPOBAHHbIE METOAMKHU cOOpa MoJeBoi OMOIEHONIOrH4ecKor MH(OPMAalUK Ha MOCTOSHHBIX
YUYETHBIX IJIOMIAKaX M €€ CTAaTUCTHYECKOM 0OpabOTKM C MOMOILBIO TUCIIEPCUOHHOIO, per-
PECCHOHHOTO U JeTepMUHAIMOHHOTO aHanm3oB (3yOkoB, 1973,1981). IlepBrie ypaBHEHUS
KOMIUIEKCHOM BpPEJOHOCHOCTH Bpenuteniel Obutk paccumtansl B BU3P (3yOkoB, Tutona,
1968; 3y6koB, 1970).

Arnpobanust “”HYOPMAITMOHHO-CTATUCTHYECKOTO TOAX0/1a K OIIEHKEe KOMIUIEKCHON Bpe-

2 B Te ToAbl UCTIPABUTD IOJIOKCHUC OBLIO MPUHOUTINAJIBHO HEBO3MOXKHO XOT ObI MOTOMY, 4YTO OTCYTCTBOBAJIa
H€06XO)_II/IMa$I JJIA 3TOrO BBIYMCIIMTCIIbHAA TCXHUKA.
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JIOHOCHOCTH OBLTa MPOBE/IeHA Ha MOCeBaxX psaa KyJIbTyp: 03UMOU miieHuIlsl (3yOKoB u Jip.,
1984,1989), puca (byit Ban Uk u np., 1987), daconmu nHa Ky6e (JIabpana, 3yokos, 1991),
xsonuatHuka B CPB, a MononbiMu nccienoBaTeNssMi — Ha BCEX KYJIbTypaX MOJIEBOTO CEBO-
obopora IlenTpanbroii YepHo3emuol nonockl (JKykos, 2004; IlImanes, 2005; 3y6koB u ap.,
2005).

Memoouxa uccnedosanuii

[Ipu olleHKe KOMILJIEKCHOM BPEIOHOCHOCTH HEOOXO0IMMa CKOpPpPEKTHpPOBaHHAsl BO Bpe-
MEHU M MPOCTPAHCTBE MMoJieBasg H(GOPMaLUs — €TUHOBPEMEHHBIE YUeThl OPraHU3MOB U (Hu-
TOCAHUTAPHOTO COCTOSIHUS PACTEHUH HA MOCTOSHHBIX YYETHBIX IUIOMIAIKAX, 3aMapKUPOBaH-
HBIX TIOCIIE BCXOJOB KYJBTYp KOJBIIIKAMH M IO 3eMiie mmaratom. [lmomanp mocTOsTHHON
TUIOMIAIKH COM3MEPSIETCS C MPOTHXKEHHOCTHIO arpoleHOKOHCOPIIMY, Ha mieHuIe o0brgHo 0.1
M2, POMAIIHBIX KynbTypax — 1.4 M2. B arpoLeHOKOHCOPLIHH B3aMMOJICHCTBYIOT OCOOHM aBTO-
TpoHOI M TeTepoTpodHBIX IeHosUeeK. LleHosueiika — rpynma oco0Oell, HemocpeaCTBEHHO
CBSI3aHHBIX B3aMMOOTHOIICHHSIMY 110 IPUHIIUITY KaXK1asi CO BCEMHU OCTaTbHBIMH.

PacrionoxeHue miIomanoK Ha MoOJie CIeAyeT CHUCTEMaTHYeCKOMY TUIHYECKOMY (I10-
cloitHOMY) crioco0y oTOopa mpo0, Koraa MoMAAK! YCTaHABIUBAKOTCSI B CUCTEMaTHYECKOM
TOPSIJTKE Ha HECKOJIBKUX BBISBIICHHBIX Ha TOJIC WIIH MPEANOIAraeMbIX dKOJIOTHISCKUX Pa3HO-
cTax (yuactkax). Hampumep, B 1ieHTpe 1 1o Kpasm 1ojsi. KoJimdecTBo ycTaHaBIMBaeMbIX MO-
CTOSIHHBIX TUIOMIAZOK OIpenesseTcs: crnenu@uKoil mMpoBOAUMBIX HccienoBaHuid. [lomyunTs
pEeaMCTUYHBIE OIEHKH BPEIOHOCHOCTH KOMIUIEKCa BHJIOB yaaercs yxke mpu 100 yueTHBIX
ionaakax. [IpudeM uiMHA BapUAIMOHHOTO PsIa MOXKET €KETOJJHO IOMOJHATHCS, PE3yIIb-
TaThl OLICHKU BPEJOHOCHOCTH — YTOUHAThCS. Co31aeTcs 6a3a JaHHBIX.

Ha mocTosiHHBIX MIIOIIaaKax 3a CE30H MPOBOJUTCS HECKOIBKO €IMHOBPEMEHHBIX BU3Y-
QJIBHBIX YYETOB MPU3HAKOB, XapaKTepU3YIONUX (UTOCAHUTAPHOE COCTOSTHUE TToceBa. K HuM,
B TIEPBYIO OYEPE/ib, OTHOCATCS MPU3HAKH T'yCTOTHI CTOSHUS M Pa3BUTHS KYJIBTYPHBIX U COP-
HBIX PaCTCHHH, MPOCKTHBHOE MTOKPHITHE UMH TTOBEPXHOCTH MTOYBBI, YNCICHHOCTh HAaCEKOMBIX
U CTETeHb MOBPEXKICHUS MU U TTOpaxeHHs (PUTOMATOTeHaMU KYIbTYphI. PSIOM ¢ MOCTOSIH-
HBIMH TIIOIIAJKaMU OepyTcsl pa3oBbIe TPOOBI Ui ydeTa (PUTOMACCHI, TOUYBEHHBIX OOHTATe-
neil, moBpexaeHuit u 3aboneBannii kopHei u T.14. [Ipu ybopke Ha Ka)KIoW MIIOIIaKe MPOBO-
JUTCSI TIOJTHBIN pa300p CHOIIA O AJIEMEHTaM CTPYKTYPBI YpOrXKasl.

TepMuHonorus, oTHocAasACS K XapaKTepUCTUKE (UTOCAHUTAPHOIO COCTOSHUSA TOCe-
Ba, JIETKO MOAJAETCs YHUPUKALUN, HEOOXOIUMOM MPHU OIEHKE MHOT000pa3HbIX OMOICHOTH-
YECKUX CBA3CH.

CreneHpb MOBPEXIEHUS COBOKYMTHOCTH PACTEHHUI BpEAUTENSIMU U MOpaxKeHHs puromna-
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TOT€HAMH BBIPAXKACTCS IBYMs IIOKA3aTEISIMU: nogpedcoeHHocmblolnopasicennocmuio (1onei
WIH NIPOLIEHTOM IOBPEKICHHBIX/IIOPAKEHHBIX PACTEHUH, CT€0JIEH, JINCTHEB U T.J.) U UHIMEH-
CUBHOCMbIO  NOBpedcOeHusInopasicenuss TPYIIbI TOBPEKICHHBIX/TIOPAKCHHBIX PACTCHUIA,
crebuieil u T.1. B Oayutax wid B % IO NpUHATHIM mIKanaM. [lopa)keHHOCTh COOTBETCTBYET
MPUHATOMY B (DUTONATOJIOTHH TEPMUHY "CTEIeHb pacrpocTpaneHus" nmatoreHa. Oomas crTe-
IIeHb OBPEKICHUSA/TIOPAXKEHUS [10CEBA XapaKTepu3yeTcs o0muM 6auioM uin % MoBpexe-
HUS/TIOpaXEHUS pacTeHul (CymMma OallioB, NEJCHHAs Ha o0Iiee B mpobe YUCIIO pacTeHU).
CooTBeTcTBYET (PUTONMATOIOTMYECKOMY TEPMHUHY "CTENCHb Pa3BUTH" OOJIE3HH.

Crenenb 3acopeHus (WM 3aCOPEHHOCTH) IIOCEBA COPHSAKAMHU U3MEPSIETCS YUCIIOM COp-
HBIX PACTEHUM Ha €JUHMIE IJIOMIAJN U MPOLEHTOM WU 0ajuloM HNPOEKTHUBHOI'O MOKPBITHS
MU IOBEPXHOCTH MOYBBI.

B xavecTBe yHHpHUIMPOBaHHOW OAUTFHOW IIKAJBI BHIPAKCHHUS MHTEHCUBHOCTH MOBpE-
KJICHUS/TIOPAKEHMSI U 3aCOPEHUs TI0ceBa MpeAIoKeHa euHas 6-0aipbHas 1IKaja ¢ NPUBbIY-
HBIM Ka4eCTBEHHBIM OIMCAHUEM CTENEeHU NposiBieHus npusHaka: 0,1 — oueHnp cmaboe (10
5%), 3 — cnaboe (6-25%), 5 — cpeanee (26-50%), 7 — cunbroe (51-75%), 9 — oueHb CHIIBHOE
nposiBiieHue npusHaka (6onee 75%). Ob6o3HaueHue 0auioB HEUETHBIMU LU(paMHu aeT BO3-
MO>KHOCTb JIETKO PacHIMpUTh IKany 10 10-6amnpHoi. [Ipy moMomm yHuBepcaabHON Oaib-
HOW IIKajbl JETKO 3aKOJMPOBaTh 3HAUYEHUS U JPYTUX NMPU3HAKOB, a Takxke (a3bl pa3BUTHA
HACEKOMBIX, KYJIbTYPHBIX U COPHBIX PACTEHUH.

[Ipu craructuueckoir 00pabOTKEe MEXKTOAOBbIE pa3inuyusl (Kak U MEXIy y4acTKamH)
NMUMHUHHPYIOTCA NPU JUCIIEPCUOHHOM AHAJIM3E M PACUETHl YPABHEHUN PErpecCUM M AETep-
MUHAIMU BEAYTCS C MCIOJIb30BAHUEM MAaTpULl BHYTPUIPYNIOBBIX Koppeisuuid. [Tpusnaku
pa3zHoo0pa3HbIX 00BEKTOB O0BEAUHSIOTCS B TpoUUecKue ypoBHH — KyabTypa (Xs), BpeIHbIe
BUJBI (Xk), IPU3HAKK paHHETO cocTosiHuA noceBa (X ). KynpTypa npeacraBiena cTpykTypoit
ee ypoxas).

3aBUCHUMOCTh ypO’Kasi OT BPEAHBIX OOBEKTOB PU HU3KOM MX OOMJIMM alpOKCUMHpPYET-
cs muHeHol ¢yHkueil. OObIYHO B IUTEpaType UCIOIB3YETCs MPUBOAIIAS K OIINOKaM MO-
nenb cBszeil Xk — Xf. C 1eNblo CTaTUCTHYECKOTO YCTPaHEHUs BIUSHUS (PakTOpoB M30upa-
TEIbHOCTU PACTEHUN BPEIUTENIMU U OOJIE3HSIMH, a TaK)KE€ MECT MPOU3PACTaHUs COPHSIKOB, B
ypaBHeHUA Xf M0 Xk CIEAYET BBOAUTH MpU3HaKU X . [lanee BKIIOYEHHEM B YpaBHEHHE MPH-
3HAKOB BCEX OCHOBHBIX BpeIHBIX 00BEKTOB (Xk, Xk, Xk U T.[.) MOXKHO y4ecTb U (pakTop

BSaHMOHeﬁCTBHﬂ B.]II’UIHI/H\/JI Ha I10CEB KOMIIJIICKCAa Bpe,[IHLIX 06T>eKTOB:
Xf=a + 2bacer X + b keXe, (1)

rae bk kL — KodhpuImeHT BpeaocrnocoOHOCTH KaX10ro 00beKTa (TOTepHU B I/9K3., 3epEH/IK3.,
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%/0c00b; r/0aI u 1p.), 0 KOTOPEIM ONPENEIIAIOTCS o01me HoTepr (Xpk kL Xk). Janee mpo-
THO3UPYETCs MOTeHIMaibHas (0e3 BIUSHHS BPEIHBIX OOBEKTOB) ypoxkaitHOCTH (Xo*) mpu

Xx=0 ¥ [IpU CPeHNX 3HAYCHUSIX IPUSHAKOB X
Xo*= Xo— 2bokkL Xk

OO01mue moTepy U OTHOCHTEIbHBIC KO3(PPUIIMEHTHI BpenocriocoOHOCTH By, y10OHO BHI-

paxxatb B % OT NOTEHLMATIBLHOU yposkallHOCTH Xo™*:
By, = 100bok /X0,

a IOJIEBYIO KOMILIEKCHYIO BPEIOHOCHOCTh — YPaBHEHHEM yposkKaitHocTH Xo:
Xo= Xo* + 2 Dok k1 Xk

i Xgo= 100 + 2Bo:Xk, (2)

TJIe 2. — 3HAK CyMMBI (110 KOJIMYECTBY BPEIHBIX OOBEKTOB).

Cam nmponecc 3MOUPUYECKOr0 perpecCCHOHHOIO0 MOJEIMPOBAHUS KOMIUIEKCHON Bpeno-
HOCHOCTH IIPU UCITIOJIb30BAaHUU KOMIIBIOTEPHBIX CTATIIAKETOB MPEBPATUJIICS B YBIIEKATEIbHYIO
MIPOLEAYPY PACUETOB PErPECCUOHHBIX YPAaBHEHUH, YIOBIETBOPSIOIINX BCEM YCIOBUSAM IOJIE-
BBIX HcCleIoBaHUI. B yCcloBUSX HEOPraHM30BaHHOTO IOJIEBOIO AKCIEPUMEHTA, KOTJa MHO-
KECTBO MPU3HAKOB 0OBEKTOB CBOOOIHO BapbUPYET B I0JIE, IPEICTOUT 3TU OOBEKTHI YUECTh U
MIPOBECTU CTATUCTUKO-UH(POPMALIMOHHBIHN aHaIN3 CBA3EeH MEXy 3JIeMEHTaMM arpolieHo3a 1o
MPUHIKITY "YepHOTO sUKa" ¢ BXOJIIeH u ucxoasmen nadopmarueii. CymecTBeHHO "Mpo-
CBETJIAET" ero aHajau3 MyTel BIUSHUS BPEIHbIX OOBEKTOB Ha 3JIEMEHTBI CTPYKTYPHI YpoxKas C
MOMOIIBIO AITOPUTMOB IyTEBOTO PErPECCHOHHOTO aHanu3a (puc. 1).

Br100py OKOHUYATEIBHOTO YpaBHEHUS MPEALIECTBYET

— BepOanbHasi pUTOCAaHUTApHAs OLIEHKA COCTOSIHUSI IIOCEBA C UMEIOIENCs B TUTepaType
XapaKTEPUCTUKON Bpeaa OT MPUCYTCTBYIOIMNUX BPEAUTENEH, 00JIe3HEN 1 COPHSIKOB;

— aHaJM3 MaTpHIl OOLIMX M BHYTPUTPYIIIOBBIX KOPPEJIALMOHHBIX CBSI3€H MEXAy MpHU-
3HAKaMH BPEJHBIX BUJOB U CEIbCKOXO35CTBEHHON KYJIBTYPBI;

— 1o100p MPU3HAKOB-X| JUISl KaXK/I0T0 BPEIHOT0 00BEKTA C LENbI0 YCTPAaHEHUSI €0 13-
OupaTenbHOI CIIOCOOHOCTH 110 CXeMe Tok — Pok.L —> Dok.L (34€Ch P — cTaHAAapTU3UPOBAHHBIMH, a
b — HaTypanbHBIH KO3 GHUIMEHTHI BPEAOCTIOCOOHOCTH); YK€ Ha 3TOM 3Tale MOTYT OBbITh I10-
JIy4EHBl COCTOSITENIbHBIE OLIEHKH Bpefa OT TOrO0 WIM APYroro BPEIHOIO BUIA, MOCKOJIBKY
(bakTop M30UPATEIBHOCTH yXKE YUTEH, a KOMIICHCALUS PACTCHUSMH BIMSHUS, TPOU3BEACHHO-
IO BPEIHBIM OOBEKTOM, aBTOMAaTHUYECKH YYUTHIBACTCA MPHU paboTe ¢ MOCTOSHHBIMU IUIOIIA -
KaMH, TJie IPOUCXOAUT aKTUBHASI HHTEPPEPEHIUS MEXKY PACTCHUSIMU B LIEHOKOHCOPIIUY;

— IPYIIHMPOBKA MPU3HAKOB BPEIHBIX OOBEKTOB U MPOBEPKA 3HAYMMOCTHU UX BIUSHUS Ha
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YPOKalHOCTb B PEIrPECCUOHHBIX YPABHEHHUAX C IIOMOIIBIO JETEPMUHALIMOHHOTO aHAJIN3A.

ITockosbKy IIPU MCIOJB30BAaHUU ITOTO NPUEMa YHUCTBI KOHTPOJIb OTCYTCTBYET — €r0
3aMEHSCT MOTEHIUANbHAs ypoxkalHOCTh (Xo*) — BepU(HKALUSI MOTYyYCHHBIX JaHHBIX BO3-
MO’KHA IOBTOPEHUEM TaKOI'0 POJa UCCIENOBAHUN.

Ha nomnsax xaxaoi KyJapTypbl 00pa3yroTcsi IpYyMIIbl IUIOMAI0K, PA3IMYaIOIMecs MEXTy
co0oii 1o (hakTopam pocTa pacTeHUH. ITH pa3inuuus (TO €CTh MEKIPYIIIOBOE BapbUPOBAHUE)
CTaTUCTUYECKHU FNMMHUHUPOBAIIUCH ITYTEM UCKIIOYEHUS U3 TUCIEPCUN NIPU3HAKOB (KaK Bpe.l-
HBIX OOBEKTOB, TaK U KYJbTYpPbI) TOH €€ YaCTH, KOTOPYIO KOHTPOJIUPOBAIN MPUPOJIHBIE (TO-
Ibl, YYaCTKHU I10JIs1,) /MM OpPraHU30BaHHBIE B ONbITAaX (T0JI, BapUaHThl yIOOPEHUH, MHBIX
MEpONpUATHiA) pakTOpbl. TeM caMbIM OCYIIECTBIISIICS CTATUCTUYECKUN KOHTPOJIb 32 CaMOOP-
TaHU3YIOMIMMUCS TPUPOIHBIMH U OPTaHW30BAaHHBIMH B IIOJIEBBIX SKCIEPUMEHTaxX (hakTopa-
MH.

OmnpezneneHHbli CTaTUCTUUECKUI KOHTPOJIb BO3MOXKEH U 3a pa3HOOOpa3HbIMU CBOOOI-
HO BapbUPYIOIIMMHU Ha HOJAX (PAKTOpPaMU pocTa KyJbTYPHBIX PAacTEHUH IpU ONpeAeIeHUU
MIOKa3arejaed posid BPEJOHOCHBIX BHUJIOB C MOMOUIbIO NPU3HAKOB-X|, KOTOPbIE HapaBHE C
MpU3HaKaMu- Xk BPEIOHOCHBIX BHJIOB BKJIIOUAJINCh B YpaBHEHHUs perpeccuu. M3meputs B mno-
Jie BCE COMYTCTBYIOIIME (PAKTOPBI, BIUSIONINE HA OLIEHKY BPEJOHOCHOCTH, HEBO3MOXKHO. OJ1-
HaKO NPOABI)KEHHE B ITOM HampasiieHUU umeercsa. Cienyer B KauecTBE NMEPEMEHHBIX X[
BBIOMpATh TaKhe MPHU3HAKU, KOTOPbIE MHTETPAaTHMBHO XapaKTEPHU3YyIOT YCIOBHS MPOU3pPACTa-
HUS KYJIbTYPHBIX pacTeHuid. Takum coOupareabHbIM MPU3HAKOM MOXKET BBICTYNATh MPEXKIE
BCero obmas puromacca Ha MOCTOSIHHOM yYETHOM MJIOIIaIke B KOHIIE CE30Ha KaK KOCBEHHBIN
[I0Ka3aTelNb CIOKUBILUXCS 3@ CE30H YCIOBUN pOCTa pacTeHUU. BKiltoueHHe €ro B ypaBHEHUE
MHOXECTBEHHON PErpecCHH MO3BOJISET CTaTUCTUYECKH YCPEAHUTH 3TU YCJIOBHUS WU, KOHTPO-
JUPYS JOJIO CIy4yallHOM (BHYTPUTPYIIIOBOM) Fe€TepOreHHOCTH YPOXKAHOCTH KYJIbTYpBI, pea-

JIMCTUYHCC ITOKA3aTh POJIb BPpCAOHOCHBIX BUOB IIpU €€ (I)OpMHpOBaHI/II/I.

IIpuMepsI OLIEHOK KOMIIIIEKCHOM BPEeIOHOCHOCTH

YHudumupoBanHas METOIMKA OIEHKH OMOIIEHOTUYECKUX CBSI3eH 0COOEHHO (P (HEeKTHB-
Ha TIPU TUAarHOCTHKE (DUTOIEHOTHYECKUX OTHOIICHHWH B moceBe. [IpakTrka u3naBHa HyXa-
J1ach B ATUX 3HAHUSX, HO Ja)K€ MOCJIEIHHE METOJIMKHN OLEHKH KOHKYPEHIIMU U BPEIOHOCHO-
CTH COPHSKOB HE COJEpKaT MPHEMOB ycTpaHeHUs d(ddexTa 3aMelieHus UMH H3HAYaIbHO
CBOOOJIHBIX OT KYJIBTYPHBIX PACTCHHH MECT MPOM3PACTaHHUS, YTO MPHUBOJMUT K MEPEOIECHKE
MOTEPHh OT COPHOM pacTuTenbHOCTH. CpaBHEHHE PACTIPOCTPAHECHHOTO METO/Ia OIIEHKH BPEI0-
HOCHOCTH COPHSIKOB Ha MOJEJbHBIX IUIOLIAJKAX, TJI€ CO3aBajCsl Pa3HbIil ypOBEHb 3aCOPEH-

HOCTH, C MCTOAOM IMOCTOAHHBIX INIOMAAO0K IMPU €CTCCTBCHHOM IMPOU3pACTaHUU COPHSAKOB Ha
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npuMepe noaMmapeHHuka renkoro Galium aparine B moceBe 03MMOI TIIEHHIBI TTOKA3aJI0,
YTO B MEPBOM ciiydae KOA(PHUIMEHT BPEAOCTIOCOOHOCTH COPHSKA 3aBBIIIACTCA B HECKOIBKO
pa3 (BoeBoauH, 3yokoB, 1986).

D¢ heKTUBHOCTH MPEIOKEHHBIX TPUEMOB MOKHO HPOJEMOHCTPHUPOBATH PE3yiibTaTa-
MU OIIEHKH BPEIOHOCHOCTH OCHOBHBIX BpeAUTeNel 1 3a00eBaHMid HA pUCe, IPOBEICHHOMN 1O
MaTepHuajaM IOJEBBIX OIMBITOB C MAPKHUPOBKOW KYCTOB pHCa Ha JEISHKAaX C pa3HbIMU TEXHO-
norusimu 3amuThl pactenuit (byit Ban Uk u ap., 1987). Kyct coctosut u3 4-5 pactenuii puca
U TPEJICTABIISII BMECTE C IMOYBOM M KOHCYMEHTAMH YETKO BBIPRKEHHYKO arpoleHOKOHCOP-
1o, Pric moBpexaaics He CHIIbHO MUHHUpYoMIei myxoit Chlorops oryzae u pucoBoii ucto-
Beptkoii Cnaphalocrocis medinalis, mopaxaiics nupukynspuoszom Piricularia oryzae, resb-
MHUHTOCIIOpHO30M Bipolaris oryzae, osxorom Biaranuiia jaucra Corticium sasakii.

BnusiHue BapuaHTOB OIBITA TUMHUHUPOBAJIOCH TPU ITOMOIIH JUCIIEPCUOHHOTO aHAJIH-
3a, pacyeThl BEJIHCh C UCIOIB30BAaHUEM MATPHIIBI BHYTPUTPYIIOBBIX KOoppemsanuii [re|. Cpas-
HEHHsI POBEJICHBI 110 YETHIPEM MOJICIISIM OIICHKH BIUSHHS BPEIHBIX OOBEKTOB Xk,... XK' Ha

ypOXKaiHOCTh 3epHa puca Xo* (Tadu. 3.1):

Mo- X, Hpy- YpaBHEeHUs
Jeau rue Xy MHOKECTBEHHOU perpeccuu
1 - HET Xg= a +bgXy
2 +  HeT Xo=a+ bok Xk + Do XL
3 - Ia Xp=a-+ bOk.k'Xk+- T bokgka'
4 + ma Xo=a+bgyu Xt .. +bockXe + DoLiXL

B cBs13u co cimaObiM B3aMMOJEHCTBHEM BIIMSHUMI BPEAHBIX 00BEKTOB Ha yp0>1<a171 puca 3Ha4e-

Hus B%, paccuntannsie no mozenam (1) u (3), a Taxke no moaensam (2) u (4), pa3inyanuch

He3HaYuTeNbHO (Tabs. 3.2).

Tabauna 3.2. OueHnka KOMILICKCHON BPEIOHOCHOCTH BpenuTelei u 6onesueit puca (CPB, 1985)
Table 3.2. The estimation of complex harmfulness of rice pests and diseases (Vietnam, 1985)

Koadhdunment BpegocnocodHOCTH [ToTtepu B % OT MOTEHIIMATIHHOTO
Bpennsie o . .
Xk 0BLCKTLI B% mo moxenu: ypoXkast IO MOJISIIH:
1 2 3 4 1 2 3 4
X;  Munupyromnias Mmyxa 0.83 0.17 0.80 0.20 0 0 0 0
Xz JlucroBepTka -0.42 -0.16 -0.45 -0.17 0.6 0.2 0.7 0.2
Xg  INupukynspuos -0.08 -0.47 -0.09 -0.45 0.2 0.9 0.2 0.8
Xg  TI'enmbMuHTOCHOPHO3 -1.51 -0.59 -1.40 -0.50 7.5 2.9 7.0 2.5
Xg+  Oskor ymcra -0.12 -0.07 -0.11 -0.05 4.0 2.1 3.6 15
CyMMa 1oTepb OT BPEIAHBIX 00 BEKTOB 12.3 6.1 115 5.0

X7 1 X7 — MOBPEXKICHO JUCTHEB, %0; Xg — MOPAKEHO JTUCTHEB, Y0, Xg» — MOPAXKEHO CTEONEH, Y.
X7 and X, — leaves damaged, %; X,- — leaves affected, %; Xo» — stems affected, %.

KomrmiekcHast BpeIOHOCHOCTh OCHOBHBIX BpEAUTENICH, OOJIE3HEH U COPHSIKOB Ha IMOCe-

Bax 03UMOM MIIEHUITBI ObuTa orieHeHa B 1977-1982 rr. B I[Ipearopuoit 30He CTaBpOIOIBCKOTO
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2
kpas. Habmonenns npoBenensl Ha 170 mocTostHHBIX muromankax 0.1 M° Ha nsaTy mossx. Pac-
YeThl CAC/IAHBI IIPH HIMMUHUPOBAHUN MEKIPYIIITOBBIX PA3IHUUil C HCITOIBL30BAHUEM Se, P, De

Mozenu-4 Tabmuiel 1 B nepapxudeckoM rpade crszeit (puc.).

" " Puc. CraTtuctudeckas MOJECIIb BIUSHUSA BPEANUTE-

—4% 7~ .
1 g X5~ neii (X7), puronarorenos (Xg) 1 COpHH‘I‘COB (Xgc) HA
Xy, 9JIEMEHTBI CTPYKTYPhI YpOKash O3MMOM MIIEHUI[BI
AW \ (Xs) copta besocras-1. Ilpearopnas 3ona CtaBpo-
l‘\'f ?- $ o a Vo3 MoJIbCcKOro Kpast, 1977-1982 (3y6kos, 1989)
/ 8' p QN |~
{:. \Q&A Fig. Statistical model of the influence of pests
7 X, 7=-3 X '& (Xy), diseases (Xo) and weeds (Xs.) on the structural
X ] ol X, <05 elements of winter wheat yield (X;) of the cultivar
28

:‘:\’O\Xgm Bezostaya-1 in Foothill area of the Stavropol Terri-
13‘&"' /" tory (zubkov, 1989)

X}E‘“XE [Ipu4nHHO-CIEACTBEHHBIE CBS3W HM300pa-

JKEHBl CTPEIKaMH W OLEHEHBI KO3(pPHUIUEHTaAMHU

%%%?ff//

Mozens~ie nyTH Pre; XL — OPU3HAKUA TIOCEBA, YITUMUHHUPYIO-

[[He er0 PaHHIOK I'eTEPOreHHOCTh U M30UpPATEIIb-

HOCTh pacTeHUi o0bekTaMu. Xy — Macca 3epHa, X

— YHUCJIO KOJIOCOHOCHBIX cTebeii u X3' — 4ncio
3epeH Ha IUIomaake, X, — Macca U X3 — 9HCIO 3epeH Koioca, X4 — Macca 3epHOBKU. YacTHasi eTepMHUHAIISL
3aBUCHMOIO MPU3HAKA OT OMPEACNSAIONINX BpeaHbIX 00bekToB: di = 0.04*, dyy = 0.03, d3y = 0.02, dg =
0.04*, dgy = 0.08*, dox = 0.05* (*cymectBenen mpu P>0.95). Xg. — copHbIe pacTeHus, POCKTHBHOE MOKPbI-
tHe, %; X;' — ImBeJcKas MyXa, HOBPEXKIEHHOCTb 3a4aTKoOB cTebiuel, %; X;"' — xneOHas jKy»Kejuua, pa3BUTHE,
%; X7 — 31aKOBBIE TIIH, 9K3/M2; X7° — NAIAIBINUK, TTOBPEKICHHOCTE, %; X¢' — KOpHEBBIC THIIIH, OPaKEH-
HOCTB cTebneit,%; Xg" — MydHucras poca, pa3Butue, %; X;" — mbsIBUIIAa KpacHOTpyasi, 00IIast CTENeHb MOBpe-
xueHns*, %; X'71 — mBeacKas Myxa Ha IOAroHe, MOBPEKAEHHOCTh, %; Xo"' — Oypas p>kaBunHa, pasBurue, %.

XOpOI_HO BUJHO, YTO MNUPUKYJIAPHUO3 o6naz[aeT HOHO)KHTCHLHOP’I, a JIMCTOBCPTKA U
TCJIBMUHTOCIIOPHUO3 — OT’pI/IHaTCJII)HOﬁ H36I/IpaTeHBHOI>’I CHOCO6HOCTBIO: YCTpAaHCHUC €€ TIpU
IIOMOIIIN XL'HpI/ISHaKOB B HepBOM cnyqae IIOBBIIIIAJIO, a4 BO BTOpOM — IIOHMXAJIO 3HAYCHUA
MOKa3aTeNnel BPEJOHOCHOCTH 00BEeKTOB. M30MpaTenbHOCTh BO30OYIUTENS 0’KOTa BIIarajuiia
JINCTA HC BbIABJICHA, KAK HC BBISABJICHA BPpCIOHOCHOCTD MI/IHI/IPYIOH_[Cﬁ MYXH.

B ntore 60.]166 pPCAIMCTUYHBIC OCHKH TOTCPhb 3€PHA OT KOMIIJICKCA BUZOB 110 MOI(CJ'II/I-4
coctaBmi 5%, a He B 2 C JUIIHUM pa3a BBIIIE MO MOAEIU-1, KOoTopas HanboJsiee 4acTo
BCTpEYaeTcs B JHUTEparype. ITo 1eHa dPPEeKTUBHOCTH MPUMEHEHUSI PEKOMEHIyeMOH K HC-
ITIOJIBb30BaHUIO MOJICJ'II/I-4.

HpI/I OLCHKE BpeI[OCHOCOGHOCTI/I 00BLEKTOB B nponecce perpeCCUOHHOI0 aHaJIn3a BpeI-
HBIC BHUJIbI OPraHUYHO p3.36I/IJ'II/ICL Ha ABC T'PYHIIBL, B3aI/IMOIleI‘;ICTBHC BIIMSIHUU Ha ypo>1<a171
MIIEHUITBI 00BEKTOB OAHOW TPYIIIBI C BIUSHUEM APYTON HECYIIIECTBEHHO.

B nepByro rpyrmiy BOIUIM BUBI, KOTOPHIE MOTYT MOBJIHATH HA YPOXKAWHOCTh 3€pHA ITY-

TCM U3MCHCHHS KaK I'YCTOThI CTGGHGCTOH, TaK U MACChI 3€pCH KOJIOCa (Hp}IMO HJIn onocpeao-

BaHHO 4Yepe3 IyCTOTY): copHskH (Xs.), mBeackas myxa Oscinella sp. (X7"), nesBuia kpacHo-
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rpynas (X7"), xaeOnas xyxenuma Zabrus tenebrioides (X7"), 31akoBbie Tau (mpeodianana
Sch. gramina, X;") u kopueBbie rHuIH (Xg', y4TEHHBIC IPU YOOPKE).

Bo BTOpyI0 — BUJIBI, BIMSIOUIME TOJBKO Y€pe3 BTOPOU MyTh, — XJICOHBINA MHIHIIBIIUK
(X7°), myunucras poca Erysiphe graminis (Xo"), 6ypas pxxaBumna Puccinia triticina (Xg™).
Crozia ke OTHECEHBI 3JIaKOBBIE MYXH IPH MOBPEXIeHUU cTedei moarona (Xy,') (puc.). 3a-
TEM pacCYUTaHbl YPABHEHHS KOMIUICKCHON BPEIOHOCHOCTH IPH CPEIHEM YpOXKae Ha MOJISIX

3a rojbl ccnenoBanuii 41.3 w/ra (tabum. 3.3).

Ta6muma 3.3. Ouenka KOMIUIEKCHON BPEIOHOCHOCTHU BPEIHBIX OPIraHU3MOB Ha O3UMOM MIIEHUILIE
(o pucynky). CraBpomonbckuit kpait, 1977-1982
Table 3.3. The estimation of complex harmfulness of pest species in winter wheat crops
(according to Fig.). Stavropol Territory, 1977-1982

ApPryMeHTbl ypaBHEHUI MHOXXECTBEHHON PErPECCUN YPOKaHHOCTH MIIEHUIBI Xo YacTHas
[Moxa- 10 IPU3HAKAM BPEIHBIX OOBEKTOB Xx U XL JIETePMH-
3aTenu NIEpBOM rpyNIbI BTOPOM TPYMIIBI Halus,
Xoge X771 X"z X"74 X3 X9t X'%in X% X" X"oa Xip X% X% L
Pok kL -0.08 -02 .08 -10 -04 -05 + + .043*
Pok.kL 05 -08 -03 .03 + + + .010*
BPok kL -13 -05 67 -62 -05 -05 .16 -05 -13 .27 otepu, r/0.1 M°
b X -144 -8 .73 -37 -143 -62 .82 -1.00 -76 .13 6.42 ... 4.74°°
B% -3 -1 15 -10 -1 -1 3 -1 -3 5 To xe B %
B Xy -30 -16 16 -8 -30 -13 18 -21 -16 .3 13.5...10.3°°

O0o03HaueHNs TPU3HAKOB X TAHBI B TEKCTE M HA pUCYHKe. [loTepn paccUuTaHbI C yIETOM HOJIO0KHUTEIb-
HOTO BJIMSTHUSI BPEIHBIX 00BEKTOB. X(o— Macca 3epHa, X|: Xj, — TyCTOTa MIICHHUIBI BECHOH, Xg — uTOoMacca u
X3 — YHMCIIO 3epeH Ha IUIoMmaake, O — YacTHas geTepMuHAIUs Xg 3@ CUET BPEAHBIX 00BEKTOB Xy ITPU MU~

HUPOBAHHUH BIUSIHUS MpHU3HAKOB X . *P>0.95.
The names of X, attributes are given in the text and in the figure. ” Yield losses were calculated taking

into account the positive effect of harmful species. X, — weight of grains, X : X;, — density of wheat plants in
spring, Xo" — phytomass and X5 — number of grains on a plot, d;,; — partial determination of X, due to pests
X, with elimination of the influence of X, attributes. *P>0.95.

B utoroBoe ypaBHeHHE KOMIUIEKCHOW BPEJOHOCHOCTH, KOTOPYIO IeIeco00pa3HO BbI-
paxkaTb B BHJI€ YPaBHEHHUS 0KH1aeMoro ypoxas Xo% (B Buae ypaBHeHUs (2) ¢ kodppuimeH-

Tam# BpenocrnocoOHocTH B% (B % OT MOTEHIMAIBHOW YpOXKAHHOCTH TPU OTCYTCTBHHU COP-

HSIKOB) BKJIFOUEHBI OCHOBHBIE BPETHBIE OOBEKTHI:
Xo%= 100 -0.3Xg -0.1x7' -1.0x7"" -0.01x7" -0.1x7° -0.1X¢" -0.3Xg",

rJie TIH-X7" BRIP@KEHBI B 9K3/M2, OCTalIbHBIE MPH3HAKH X - B % (PHC.).

OO6mwme moTepu 3epHAa O3MMOM MIIEHUIIBI COCTaBUIM 7 1/ra wim 14% OT cpenHen mo-
TEeHIMAIBbHOH (0€3 BIMUAHUS BPEIHBIX 0OBEKTOB) YPO)KaHHOCTH TECTOBBIX MOJIEH — okoio 40
11/Ta. BBIsBIIEHO MOBBIIIEHUE YPOKAMHOCTH MPH CIA0bIX MOBPEXICHHUIX PACTCHUN MIIICHUIIBI
JMYMHKAMH KpPacHOTPYIOW MbSBHILBI, 37JaKOBBIMM MyXaMu cTeOJiell MOAroHa, MOpPaKEeHUHU

pactenuii Oypoii p>kaBunHOI — Bcero npumepHo Ha 3%. Takum o6pa3oM, pe3epB yBeIHUEHUS
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yposkasi 3epHa 3a cueT OOphObI C BpEIHBIMUA OpraHU3MaMH Ha 03UMOH muieHune B [Ipearop-
HoH 30He CraBpornounbs npuMmepHo 10%.

[To koaddunmentam By, MOXKHO paccuuTaTh SKOHOMHUYECKHUE TOPOTH BPEAOHOCHOCTH
OI1Bsy= 5/By. B HacTosiiiee BpeMsi B CBSI3U C YIOPOKaHHUEM CPEICTB 3allUThl PACTCHUIN
OI1B nenecooOpa3HO pacCYMTHIBATH JUISI KaXIOTO Ciiydass XUMoOpaboTku moisi. [Ipu stom
TUTAHUPYIOTCS 3aTpaThl HA 3alIUTYy, IPHHUMAIOTCS BO BHUMAHHWE HAJIMYHAS U TPOTHO3HPYE-
Masi YMCICHHOCTh BPEIUTEINsI, CTENEHb TOBPEXKICHUS/TIOPAKEHUSI PACTECHUM, JTUKBUIHBIC U
HEJTMKBUTHBIC TIOTEPH.

C MCnoJbp30BaHUEM AITOPUTMA PACYETOB, MOKA3aHHOTO B TAOJHIIE 3, 110 TOMY XKe HH (-
POBOMY MacCHBY MPOBEJICHBI OIICHKH KOMILJICKCHON BPEJIOHOCHOCTH BOCHhMH Hauboliee Mac-
COBBIX BHJIOB COPHBIX pacTeHmid u3 20, BCTPEYABIIMXCS HA MOJIIX O3UMOW MIICHUIBI. DTO —
Maku copHbie Papaver roheas u P. comniferum (paccmarpuBarorcs Bmecte) (Xiy), moama-
pennuk nenkuii G. aparine (X;,), koupunarus Conringia orientalis (Xix), rpeduinka BbIOHKO-
Bas Polygonum convolvulus (X;,), ¢uanka nonesas Viola arvensis (X,g), O4HbIH BT romy-
ooit Anagallis coerulea (X;,) u npimsiaka Llneiixepa Fumaria Schleicheri (X,). B uucno a6-
COJIIOTHBIX JIOMUHAHTOB BOIITM BHJIBI MaKa, MOJMapeHHUK U ¢uanka. [I10THOCTh 3THX cop-
HSIKOB JOCTHIaja Ha IOCTOSHHBIX miomankax 100 sx3/m.

Maku ¥ KOHpPHUHTHUSI OKa3anuch Oe3BpeaHbIMU (Tabm. 3.4). KommiekcHble MOTEpH OT
COPHSIKOB B OTJCIHHOCTH OT BJIMSIHHUS BpeIUTENIel U 00JIe3HEH 03MMOM MIICHUIIBI XapaKTe-
PU3YIOTCS HECKOJIBKO BBINIE, YeM 110 YPABHCHUIO KOMILIEKCHON BPEIOHOCHOCTH BCEX BPE-
HBbIX 00BEKTOB MCCIIEAOBAHHBIX Moyiel (Tabia. 3.3), OYEeBUAHO 3a CUET MepelIe/ el Ha cop-
HSIKH JIOJTM OTBETCTBEHHOCTH 3a BpeJ, HAHECEHHBIN APYTUMHU BPEIHBIMU BUIAMH.

Tabnuna 3.4. OueHka BIUSHUS Ha YPOXKAHHOCTh 03MMOM MINEHUIBI Xo BUAOB COPHBIX

pacrenuii X, (3k3/0.1 M?). [Ipearopuas 3oua CraBporonbs, 1977-1982
Table 3.4. The estimation of the influence of weed species X, (ind./0.1 m?) on winter wheat productivity

Xo. Foothill area of the Stavropol Territory, 1977-1982

®Da3bl AprymeHTsl perpeccuu Xo o npusHakam Xy n X,
mmemm OO T X Xu Xy X X Xp X

Kymenne Pokk'L 036 -.042 .017 0 -058 -026 -.052 ++

BoIXom BTPYOKY  PokkL .018 -.029 0 -.014 -051 -014 -.021 ++

Hanus Pokk'L 0 -.105 0 -005 -.055 0 -.001 ++

3a ce30H Pok k'L .031 -075 .011 -020 -062 -017 -.027 ++

B CpEeHEM boricL .38 -.28 .08 -.37 -.30 =21 -.18 ++
Dol Xr/01M> .34  -87 02 -15 -90 -11 -11 Cymwma noteps

Totepn By 8 -6 2 -8 -6 -4 -4 1.81/0.1m°
By, Xk 7 -1.8 1 -3 19 -2 -2 wi 3.7%

K-Bo copmsixoB, CpenmHsis 0.9 3.1 0.2 0.4 3.0 0.5 0.6

wr/0.1 M Max no y4deram 10.7 10.2 1.8 1.4 9.0 2.5 85

O0603HaYeHUs BUJIOB COPHSKOB JIaHBI B TEKCTE. P, b - KOAPOUIIUEHTHI perpeccuu 1mo Mojaenu-4e (tabm. 1), Bo,-
B % OT MOTeHIHAIBHON yposkaiHOCTH (0e3 BIusAHUSA BpeAHBIX 00BekTOB). Ha wacTu momei Berack HekadecT-
BeHHasi aBuaobpaboTka repounmaom 2,4-71.
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Pa3zpaGoTanHblii TOJIEBOMH METOJA OICHKH KOMIUIEKCHOM BpPEIOHOCHOCTH KOMILIEKCA
BPEIHBIX BUIOB IO3BOJSIET OOBEKTHBHO CPAaBHUBATh (PUTOCAHUTApHOE OJIArOmoIydne arpo-
LIEHO30B KaK Pa3JIMYHBIX CUCTEM 3eMJIC/IEINS, TaK U CUCTEM U MPUEMOB 3aIIUTHI PACTCHHH.

Bnusinue unTeHcudukanyy TEXHOJIOTHI BbhIPAIIMBAHUS CEIbCKOXO3SHCTBEHHBIX KYJIb-
Typ Ha (UTOCAHUTAPHYIO 0OCTAaHOBKY MCCIIEAOBAIOCH HAa MPOU3BOACTBEHHBIX OIBITAX HA IMO-
ceBax O3MMOHM NIIEHUIBI MHTEHCHUBHOTO copTa JloHCKas-0e30cTas B IOT0-BOCTOYHOH 30HE
CraBpornonbckoro kpas B 1985-1987 rr. ConocTaBisuiich CISAyIOIIME BapHaHThI: OObIYHAS
BbIcOKOIIpoaykTHBHAas TexHonorus (OT) u unrencudunuposannas texnonorus (MT) 6e3 (K)
u ¢ npuMeHeHnueM nectuiuaos (I11). Mcnonb3oBanuce onucaHHble Bbllle YHU(PUIIMPOBAHHBIE
METOIHMKH HAGJIIOCHHIT HA TIOCTOSHHBIX yYeTHBIX Momaakax 0.1 M° i OIeHKH OHOLCHOTH-
YECKUX CBSI3€H CTAaTUCTUYECKHUMH METOIaMHU.

OTH uCClenoBaHUs MPOJODKUIM MPEAbIAYyIIUe, MPOBEICHHbIE HAa O3MMOM IILIEHHIE
9KCTEHCUBHOTO Bo3/embiBanus B [Ipenropnom paiione B 1977-1982 rr. u onucaHHbI€ BbIILIE.

B roasl uccnenoBanuii Ha MoOJsAX O3UMOM MINEHUIIBI HA IOTO-BOCTOKE Kpas HabIoaa-
JIOCh B 1LI€JIOM HEBBICOKOE OOWIIME BPEAHBIX OpraHu3MoB (Tadim. 3.5). M3 OCHOBHBIX BPEAHBIX
00BEKTOB Ha MOCEBAaX OTMEUYEHHI MbSBHIIA KPACHOTPY/asi, 311aKOBbI€ TJIM, XJIEOHBIH MUINIb-
MK, KOPHEBBIE THUJIM, cenTopro3 (Septoria tritici), ¢pysapuos, copusie pactenus. Ha momsix
TaK)K€ BCTpEeUYalIMCh B HEOOJBIIOM KOJIMYECTBE 3J1aKOBBIE MyXH (Tpeobiagana ornomMusa —
Opomyza florum), nomnocateie xyeOHbIE OIOIIKHM, JIUYMHKH IEIKYHOB, BPEIHAs Yeperalika,
LUKAJIKH, KOTOPbIE OTPULIATEIILHON POJIM HE UTPAJIM U B aJbHEHIIEM HE PACCMAaTPUBAIOTCA.
He nposiBunucek 31ech xsieOHas KyKenuila, MydyHUCTasl poca U Oypasi p>kKaBuMHa, KOTOpPbIE
uMmenu Mecto B IIpearopHom paiione kpas. IInotHOoCTh cOpHSAKOB qoxonauina mo 155 9K3/M°.
UucneHHOCTh NbSIBUIIBI HAa ONbITaX HE mpeBbicuiia 80 ok3/M?, a T — 500 ocobeii/m’. Cre-
NeHb Pa3BUTHA OOJIE3HEH MIISHUIBI CYIIECTBEHHO pa3inyalach MO TofaM: KOpHEBbIe THUIN
U cenTopuo3 Haubosiee CUIBHO MPOSBHIKCH B OJHOM, a ¢y3apruo3 — B JIBYX rojax M3 Tpex
IIPY HEBBICOKOM CTETIEHM IMOPAKEHUS PACTCHUI.

VY nobpennoe HaBo30M moJie, oTBeaeHHoe noa U T, okazanock 6osee 3acOpeHHBIM U 3a-
CeNIeHHBIM TNbsiBHIIEH, yeM nosie ¢ OT. [1o oO6umuio 31aKoBbIX THEH U XJIEOHOTO MUIMIIBIINKA,
CTENEeHU MOpPaXXEHHs] paCTeHMH OOJE3HAMHU MOJIS CYHIECTBEHHO HE oTMyaiuch. Komruiekc
3alUTHBIX MEPONPUITUI CHU3WII Ha 000UX TOJISX 3aCOPEHHOCTh B BeCeHHUI nepuoa B 1.5-4
pasa, k ety — B 4-6 pa3, 3HAUUTEILHO YMEHBIIWI MOPAKECHHOCTh 03UMOM TIICHUIIB B (azy
KYILIEHUS] KOPHEBBIMH THUJISIMH, a B MEPHOJ HAJIMBA 3€pHA — CENTOpUO30M. ABHaoOpaboTKa
noceBoB bU-58 mpotuB Bpeautenelr He Obuia 3¢pdexruBHOM. [TOBpEXICHHOCTD MIIEHUIIBI

KpacHOTPYAOH MbSIBUIIEH HAa y4acTKax ¢ MECTUIUIaMU OKa3ajlach B 2 pa3a BbIIIE, YEM B KOH-
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TpoIe.

Tabnmma 3.5. durocaHUTApHOE COCTOSHHUE TIOCEBOB O3MMOH MIIICHUIIB! TIPU PAa3HBIX TEXHOJIOTHSIX BO3/ICIIBIBA-
Hus (CTaBpONOIBCKINA Kpaif)
Table 3.5. Phytosanitary conditions of winter wheat crops at different technologies of agriculture
(the Stavropol Territory)

SKCTeH- OO0brunas WnaTencudu- OTHOCHTEBHBIH
Veerst TpusHaxu CHBHAS BBICOKas IUpOBaHHAS | KOX(UIMEHT Bpe-
(TD)* (TO)** (TH)** nocrocoonocTH (By,)
K I1 K I1 JiC) TO THU
Kym. Coprsiku, 3x3/0.1 M° 11.1 51 3.8 9.0 22 | -0.23 -0.20 -0.23
Kymr. To xe, nokpsiTue, % 13.4 48 29 73 32 | 030 -0.34 -0.22
Tpy6. [TesiBuLa, TO XK€, % 9.3 0.8 1.5 59 9.0 150 031 0.01
Hamus 3/1aKoBEIC TITH, TO XK€, % 11.6 915 975 915 887 | -0.20 - -
Hame  To xe, 93/0.1 M* 278 142 199 198 205 | -0.10 -0.03 -0.01
Hamus TuIbIyK, MOBPEXKI-Th, Yo 20.2 7.7 14.8 6.6 6.5 -0.10 -0.06 -0.02
Hamis KopHeBble rHuH, TOpayKeHHOCTh, %0 13.2 1.6 1.5 3.9 21 | 010 -0.14 -0.10
Hayms Cenropno3s, pa3Burue, % 0 43.0 220 412 295 - -0.09 -0.07
V6opka  Macca 3epra, /0.1 M° 41.3 519 665 672 721 | 413 592 69.7
Yoopka Ilotepu Macchl 3epHa, %*** 13.5 115 44 12.1 4.3

*1977-1985 rr. (3yokos u ap., 1984; 3yokos, 1995). **1986 r. (3yOkoB u mp., 1991).

***OT noTeHUMaNbHOU ypoykailHOCTH (0e3 BIMSHUS BPEAHBIX 00beKTOB). K- KOHTpOJIb HEOOpaOOTaHHBIMH,
I1- cemena npoTpaBIUBaINCh QYHIUIUIOM OalTaH-yHHBEpcanl (2 KI/T), MoceBbl 00padaThBAINCH TEPOUIIUIOM
nuaneHoM (2.2 kr/ra) u uHcekturuaom bU-58 B ampene (1 kr/ra), a Takxke QyHrUmEOaMu - GpyHIa30I0M OCe-
Hb10 (0.6 xr/ra) 1 THATOM (0.5 KI/Ta) B Mae U HIOHE.

*1977-1985 (Zubkov et al., 1984; Zubkov, 1995). **1986 (Zubkov et al., 1991). ***Percentage of potential
productivity (without pests). C — control without pesticide treatment, P — with seed treatment by ‘“Baytan-
universal” fungicide (2 kg/t), and crop treatment by “Dialen” herbicide (2.2 kg/ha), “Bi-58” insecticide in April
(1 kg/ha) and fungicides: “Fundazole” in autumn (0.6 kg/ha) and “Tilt” in May and June (0.5 kg/ha).

Pa3BuTre 03uMOI NIIEHUIBI HA OMNBITHBIX MOCEBaX ILIO MPUMEPHO OJUHAKOBO: IO
OCEHHEW U BECEHHEW I'yCTOTE CTOSHHS, IPOEKTUBHOMY MOKPHITHIO M BBICOTE pacTeHHH 00a
I0JI CYILIECTBEHHO HE pazauyanuch. OHAKO K KOHILYy BEreTallMM MIIeHUIs! Ha nose ¢ UT
chopmupoBaincs Oosnee rycror (Ha 16.8%) mpOAyKTUBHBIN CTEOIECTOM, OMOTOTHYECKUIA
ypOKail COCTaBWJI B CpEITHEM IO BCeM JensHkaM 69.7 n/ra — Ha 17% Bblle, ueM Ha moJie ¢
OOBIYHOM arpoTEeXHUKOM.

[IpoTpaBnuBaHue ceMsH M OCEHHss1 00pabOTKa MOCEBOB (DYHTUIMIAMHU HECKOJBKO 3a-
MeUTUIIN HavyaabHbIA TeMn pa3zButus nueHuipl Ha OT u UT: no yucny noGeros Ha 21 u 8%
COOTBETCTBEHHO. BecHolt Ha none ¢ UT pacTeHus MiIeHHIBI HA YHABOKEHHBIX y4acTKax C
MECTUIMIHON 3aIUTON 0OOTrHAIM KOHTPOJBHBIE MO CTeOI€00pa30BaHUI0 U MPOEKTUBHOMY
nokpbIThio. K KOHITY Bereranuu Ha 3TUX 00paOOTaHHBIX ydacTKaxX c(hOpMHUPOBAIICS HECKOIb-
KO 0oJiee TycTOi KOJIOCOHOCHBIN CcTebNIecTor U O0bIHi Onomornyeckuit ypoxai (a 7.3%).
Bonee BbicOkast yporkallHOCTh ydacTKOB ¢ nectuiaamu Ha nosie ¢ OT (Ha 28%) Ob1a 00y-
CJIOBJIEHA 0OJIbIIIEN 03EPHEHHOCTBIO KOJIOCA U MACCOU 3€PHOBKH.

[Torepu 3epHa Ha none ¢ OT ouenuBaroTcst Ha 6ecnecTuAHOM KOHTpose B 11.5% ot
MOTEHIMATIBHOTO ypoxasi (0e3 BIMsHUS BpeIHBIX 00beKTOB). [lecTunnanbie 06paboTKu ce-

MSH M PaCTEHUH COXPAHWIH 110 pacuyeTraMm 7% ypokasi, B TO BpeMsI KaK pOCT ypOKalHOCTH Ha
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00pabOTaHHBIX MECTUIUAAMHU TUIOMIAJAKAX IO CPAaBHEHHIO C KOHTPOJEM OKa3alach PaBHOU
28%. Pa3Huia Mexay 3TUMHU IByMs OLIEHKaMH TOATBEPKIAET MPEANOIOKEHHE O CTUMYITH-
pyroriem 3¢ dexTe ucnonb3oBanHbix Ha nojie ¢ OT nmectunuaos. Ha mone ¢ UT, rae npenmie-
CTBEHHUKOM OBLII YEPHBII Map U JOMOJTHUTEIHLHO BHOCUJICS HAaBO3, IpuOaBKa yposkas Ha 00-
pabOTaHHBIX MECTUIMIAMH IIOUIAIKaX B 7% OT OECIEeCTUIIMIHOTO KOHTPOJIS COMOCTAaBUMA C
Pa3HOCTBIO B MOTEPSIX 3epHA OT BPEIHBIX OOBEKTOB HA KOHTPOJIHHOM U MECTHLUIHOM (OHAX
B 7.8% (12.1-4.3%) 1 MoeT ObITh BceleJI0 OTHECeHa Ha c4eT d()PPEeKTUBHOCTH KOMILIEKCa
XUM3AIIUTHBIX MEPOIPHUITHIA, yTyYIIUBIIUX (GUTOCAHUTAPHOE 0Iaromnoiaydyre Ha ’TOM MOJIe.

Brusinue nectunumoB Ha kodhdunueHTsl BpeaocnocodHoctu (By,) cymiecTBeHHO He
MIPOSIBUIIOCH, TOATOMY By, paccunTansl 110 Kax 10l TeXHOJIOTUHU B 1iejoM. Crieyer Takxe 00-
paTUTh BHUMaHHE HA TO OOCTOSITENLCTBO, YTO MOTEPH 3€PHA MIICHUIIBI HA MOJIAX C pa3Iuy-
HOM MHTeHCU(UKALMeH TEXHOIOTHI BO3JeNbIBaHUS 03uMOM MineHuIbl (3T u KOHTpOJIbHBIE
BapuanTel OT n UT) okazanuce OAM3KMMU, @ OLIEHKH MOTEPh HA JEISHKAX C MMECTHIIUIAMU
coBIaM. TEXHOJIOTUM BO3/EIBIBAHUS KYJIBTYPBl OKazaiH cilaboe BIMSHHAE W HA BEIHMYMHBI
K03 (HULIMEHTOB BPEIOCIOCOOHOCTH BPEIHBIX BUAOB, YTO MO3BOJSET HUCIOJIB30BAaTh KOA(-
¢unmeHT By, B kKadecTBe KpuTepHsi BPEJOHOCHOCTH BUAA MPH MHOTOYHCIECHHBIX pacdyeTax
koHKpeTHBIX JIIB. IIpu 3TOM ciieqyeT UMeTh B BHIy COOTHOIICHWE JMKBUIHBIX W HEJIHK-
BUJIHBIX TTOTepb. O6mue norepu ¢ 12% cHu3MIMCh 10 HEMUKBUIHBIX 4%. JINKBUIHBIE TTOTE-
pHu B 7-8% OT NOTEHIMATIBHOIO ypOxXKas 3epHa 03UMOMW MIIEHUIb! (0€3 BIMSIHUSA BPEIHBIX U
CTUMYJISIUM O€3BPEIHBIX BUIOB BpenuTeneil, 6one3Hell 1 COpHIKOB) — BCe, YeM pacrosiara-
na B 1970-1980 rr. skoHOMHKA 3a1lUThl pacTeHuil B CTaBpOIOJIbCKOM Kpae B T'OJbl OTCYTCT-
BUS BCIBIILEK YHUCICHHOCTH 3JIOCTHBIX BpenuTeNel (BpeaHOW uepemnaiku, XJIeOHOH xKyxke-
muiel) (3yOkoB u ap., 1991).

Bo3nukaer HOBBI acmekT pa3pabOTKM SKOHOMHUYECKHMX IOPOTOB BPEIOHOCHOCTH
(BI1IB), xoTopeie menecooOpa3HO CBEPATh HE TOJNBKO C 3aTpaTaMd Ha OOpbOy ¢ BpPETHBIMHU
BUJIAMH, HO H C JTUKBUIHBIMH MOTepsiMU. [IpenaraeMblii METO/T OIICHKH TTOJIEBOM KOMITIEKC-
HOM BpenoHocHOCTH (3yOkoB, 1973, 2005) mo3Bossiet, He TpeOys "aOCOTIOTHO YHCTOTO KOH-
TpoJis 6€3 BpeIHbIX OOBEKTOB U MECTUIMIOB", KOTOPBI MPAaKTHUECKH HEOCYIIECTBUM, OIpe-
JeTTUTh W JIMKBUHBIC W HEJIMKBUIHBIC TIOTEPU OT BPEIHBIX BHIIOB KaK Pa3sHHILY MEXIY pac-
CUMTAHHBIMH TIOTEPSIMH Ha OE3TECTUIMIHOM W TECTHIIMIHOM BapHaHTaX IOJIEBBIX OIBITOB
10 3alIUTEe PACTECHUM.

Urak, pazpaboTaHHbIi HHPOPMALMOHHO-CTATUCTHYECKUI MOAXOJ K OLIEHKE OMOIEHO-
TUYECKHUX CBSI3€H B arpOKOCUCTEME MO3BOJISAET OLICHUTh KOMIUIEKCHYIO BPEJJOHOCHOCTh COP-

HSIKOB, BpeiuTesel u 0oae3Hel ¢ y4eTOM BCeX M3BECTHBIX (DAKTOPOB, €€ OCIOKHSIIOIINX
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— n30UpaTeIbHOCTH BPEAHBIMU O0BEKTaMU KYJIbTYPHOIO PACTEHUS M YYaCTKOB IOCEBa,
MACCUBHOTO 3aMeIlleHUs] COPHSKAMU CBOOOHON TEPPUTOPUH;

— KOMIICHCAIIMM OTPUIATEILHOTO BO3JCHCTBHSI TOBPEKICHHBIM/TIOPAKEHHBIM pacTe-
HHUEM U COOOIIECTBOM OKPYKAIOUIMX PACTCHUH,

— B3aMMO/ICCTBUS BIUSHUN BPEIHBIX OOBEKTOB Ha KYJIbTYPY.

[Tonydensl comepraTelbHbIE OLIEHKH BPEJOHOCHOCTH KOMIUIEKCA BPEIHBIX OpPraHM3-
MOB puca Bo BreTHame — okoi10 5%, o3umoii nueHuisl B CTaBpoIIoyibe B YCIOBUAX KaK IKC-
TeHcuBHOTO (0K010 10%, B T.4. 10 3-4% OT COPHAKOB), TAK U UHTEHCUBHOTO 3eMJIC/ICIUS —
okoJ10 12%, B T.4. 10 2% OT COPHSIKOB.

HuTeHcuBHOE 3emiieieNiue He BBI3BAJIO 3aMETHBIX CIBUTOB B 00IIEH (PUTOCAHUTAPHOM
00CTaHOBKE Ha IMOJISIX 03UMOU TIIICHHIIBI.

[ToBTOpsIEMOCTH OLIEHOK BPEIOCIIOCOOHOCTH BPEIHBIX BHJIOB BBI3BIBACT K OIIEHKAM JI0-
BEPUTEILHOE OTHOIICHHE.

[TockonbKy aNrOpUTM pacuyeToB KOMIUJIEKCHOM BPEIOHOCHOCTH BKIIIOUAET MPOLETYPY
OYHIICHHS XapaKTCPUCTUK OMOIEHOTHYECKUX CBS3EH OT BIUSHUS MOTOIHBIX YCIIOBHM B TOJIBI
WCCIIEIOBAaHM, TIOYBEHHOTO Pa3HOO0Opa3us MoJIeH WM YyJ9acTKOB IOJIsl, COOMpaeMyro Ha TO-
CTOSIHHBIX YYETHBIX IUIOMIAJIKaX MOXKHO HaKaIlJMBaTh, IPU 3TOM YTOYHSTH OIIEHKH BpEHO-
HOCHOCTH, TEM CaMbIM CO3/1aBaTh JIOJTOBPEMEHHYIO 0a3y COMOCTaBUMBIX JaHHBIX. ITy pado-
Ty JOJDKHO ObUTO OBI IaBHO HavaTh. BBICKa3bIBAIUCH JlaXke OrpesesieHHble HamepeHus (3y0-
koB, Uepkarus, 1995) Ha 3TOT cuer. OiHAaKO BCE YCUIUs HAOIIOaTeNeH 0 CUX TIOp TPATAT-
Csl HA TIONTyYEHUE CpeTHEH YHCIEHHOCTH MOMYIISIIIMKA BPEIHOTO BUA Ha MOJE, B XO35ICTBE, B
paiione. be3 compoBoXAeHHs 3TOW TpoMaJHON pabOTHI OIEHKAMHU BPEIOHOCHOCTU I dek-
THBHOCTh (PUTOCAHUTAPHOTO MOHHTOPHHTA oOecIieHuBaeTcs. [lapajokcanabHas CHTYyalus
MIPOIOIDKAET CYIIECTBOBATh: IIeJIasi OTPACb MPOU3BOJICTBA TIECTUIIMIOB, COTHU THICSIY JFOICH
3aHATHl 60pPHOOI ¢ BPEJOHOCHBIMU OOBEKTAMH, HE 3HAsI UCTUHHOW POJU MOCIENIHUX B Gop-

MHPOBAHUHU YypOIKad CEIbCKOX03SHMCTBEHHBIX KYJIBTYP.

58



ITpunoxcenus x xnyprary Becmuux sawumosr pacmenuil, Nel4, 2015
http: / /vizr.spb.ru/

I'masa IV
ATPOBUOLEHOJIOI'USA KAK SKCIHNEPUMEHTAJIbHBIN PA3JIEJI
BUOI'EOLIEHOJIOI'NHA

Co BpeMeHeM B arpoOMOLIEHOJIOTHH Pa3BUIOCh HECKOJIBKO HamlpaBieHul uccienoBanuit. OqHo-
BPEMEHHO C ONHCAHWUEM arpoOHOLEHO30B ((H3MOHOMHUYECKOE HAlpaBiCHUE HCCIIe0BaHMI) Belach
OLIEHKA POJIM BPEAHOW U MOJIC3HOH NESITENbHOCTH UX KOMIIOHEHTOB, 1ILIT0 (JOPMHUPOBAHUE METO/I0JIOTH-
YeCKHX OCHOB IOJIEBOM dKCHepuMeHTanbHoi arpobuoneHosorun. C 1970-x rogoB HavaJInUCh UCCIEAO-
BaHMA TPO(YUIECKON CTPYKTYPHI M SHEPIeTUYECKOTO MOTEHIMANIA IEJIOCTHBIX arpoOHOreoeH030B Ha
IIpUMEpE CEBOOOOPOTHBIX arpo3KOCHCTEM (PKOCHCTEMHOE HallpaBlIeHHE B arpoOuorieHonornn). B Ha-
CTOsIIIeE BPEMS arpOoOHOTEOCHOIOTHS BBICTYIIACT B POJIM CBA3YIOUICH NAMCIUIUIMHBI CPEIH IOJIEBOI-

YCCKHX HAYK U KaK OJJUH N3 OKCIICPUMCHTAJIbHBIX OTACIIOB 6I/IOF€OHCHOHOFI/II/I.

ArpoOHOLIEHOIOTHIO TI0 MPaBy HAa3bIBAIOT AKCIEPUMEHTAIbHBIM Pa3/IeIoM OHOreole-
nosorun (I'mspos, 1980a,19800) wiu "sxcrnepumenTanbHOM OHoreorienoorueit" (I'uispos,
19808). C HayamoM 3emJienaniecTBa 4eJ0BeUeCTBO HEMPEPHIBHO SKCIEPUMEHTUPYET C MoJIe-
BBIMH OHOIIEHO3aMH, HauOOJIbIIUM 00pa3oM (UTOMETHOPUPYET IUKYIO MPUPOAY, OKa3bIBas
Ha HEe OpPraHM30BaHHOE BO3JIEHCTBHE IYTEM NPUBHECEHHS Ha MOJs JA00aBOYHOW SHEPTUU
CEJIbCKOXO3SIICTBEHHBIX MAIllMH, YI10OpEHUH, COPTOB KYJIbTYPHBIX pacTeHH. MHOTO BEKOB
YeJIOBEK MPOBOJUT OCO3HAHHBIE OIBITHI IO BO3ACIBIBAHUIO CEIbCKOXO3NHCTBEHHBIX KYJIbTYD
C LIETIBIO0 CBOETO BbDKMBaHMA. [I0CKOJIBKY pOCT HacelaeHMsI Ha 3eMJI€ NPOJOJIKAETCS, MOKHO
CEJIaTh BBIBOJ, YTO TH ONBITHI OKAHYMBAKOTCS JUUIS YEJIOBEKA M MIPUPOJIBI B LIEJIOM IOJIOXKH-
TEJIBHO.

B cBs3u ¢ TeM, 4TO 0OBEKTOM HCCIIEAOBAHUN arpoOMOLIEHOJIOTUN CIIyKaT LeIOCTHbIE
O6uocHcTeMBbl CENTbCKOM MPUPOJIBI paHTa OMOreoleH03a, ee 3a7aya — BBIABICHHE 3aKOHOMEp-
HOCTH CIIOKEHHsI OMOLIEHOTHYECKUX KOMIUIEKCOB Ha 3€MJIIX CEJIbCKOXO3SIMCTBEHHOTO MOJb-
30BaHUs, CJIEKEHHE 3a CYKIECCHell arpoOHOLIEHO30B B YCJIOBUSAX AHTPOINOI€HHOIO Ha HUX
BO3JICHCTBUS, BBIMOJIHEHUE psAla MPUKIAIHBIX (PYHKUUN B 3allUTE€ pacTEHUM, B YaCTHOCTH,
perinamMeHTanysl PUMEHEHHs MECTULUOB YEPE3 MOCPEACTBO YCTAHOBIIEHUS MOPOTOB YHC-
JICHHOCTH BPEJIHBIX OPraHW3MOB, KOT/Ia XMMHUYECKas 3alluTa MOCeBOB LienecoobpasHa (3y0-
KOB, 20057).

Kaxk nmoxazano B.Tumiepom (1960,1971), MmHOTHE TIpOIIECCHI, TPOUCXOASIINE B KON
MPUPOJIE HA AyTHIKOJOTHUYECKOM M MOIMYJSIIUOHHOM YPOBHSX, MOXKHO OBICTpee, JeUIeBle U
s deKTUBHEE U3YydaTh U JIEMOHCTPUPOBATH, SKCIIEPUMEHTHPYS Ha Nojsax. OH MpUBEl MHO-
TOYHCIIEHHbIE MPUMEPBI TAKOTO COTPYAHUYECTBA ¢ 001Ieil skonorueid. M3 3a1ad, BOSHUKIINX

B MOCJIEIHUE TOJbl, MOXXHO OTMETHTh pa3pabOTKy HOPMAaTHUBOB aHTPONOTEHHOTO BO3ACHUCT-
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BUS Ha JIUKYIO NPUPOAY Ha OCHOBE aHajM3a KPyroBOpOTa BEIIECTBA M PacXoj]ia CONHEYHON
SHEPrUH, MOCTYMaloIeHd Ha MaXOTHBIX 3eMJIISIX, Haubosee MOABEPKEHHBIX aHTPOIOTEHHOMY
BO3JICUCTBUIO.

K HenocpencTBeHHBIM 3asadaM arpoOMOLIEHOJIOTUU OTHOCSTCS, B IIEPBYIO OYEpElb,
ONMCaHHE BHUJIOBOTO Pa3HOOOpasus MOJEBBIX KOMILJIEKCOB B3aHMMOJCHCTBYIOIIUX OpPraHH3-
MOB, KOJIMYECTBEHHAs OLIEHKA CBSA3€M MEXIy HUMU U XapaKTepUCTUKA TPOPUUECKON CTPYK-
TYPBI MTOJICBBIX OMOIIEHO30B ((PU3NOHOMUYECKOE OMMCAHNUE arPOIICHO30B).

ArpoOuorneHonornueckuMu uccieaopanusiMu B BU3P conpoBoxkaanuck Bce KpymnHbIe
MPOrpaMMBbl pa3BUTHsI cebcKoro xo3saiictBa B CCCP: nmpu maccoBoM mpUMEHEHUU XJI0pOp-
TaHMYECKUX MHCEKTHUIIUJOB B 3alllUTE PACTCHHIA, IPU paclallke [eTUHHBIX 3€Mellb, BHEAPE-
HUY TPOIIAIIHOM, a M03Ke MOYBO3AIUTHON CHCTEM 3eMIICACIINS, HHTEHCU()UKALIUH TT0JIEBO/I-
CTBA C [TIOMOIIBIO UCIOJIb30BAHUS XUMUUECKUX CPECTB.

ArpobuornieHo3 ¢hopMupyeTcs, Kak U JUKHE OMOILICHO3bI, B MPOIIECCE €CTECTBEHHOTO
oTOopa B pe3yibTare OCTpoil OOPHOBI MECTHBIX BHUJIOB 3a CYIIECTBOBaHUE (MPUYHHA €r0 ca-
Moperyisuuu). Xo3siCTBEeHHasl AESITEIbHOCTh YelIOBEKa JJIi OPraHU3MOB SIBISIETCS JIMIIb
00aBOYHBIM MOIIHBIM (aKTOPOM €CTeCTBEHHOro oTOopa. VckyccTBeHHBIN 0TOOp B moie-
BOJCTBE UMEET MECTO TOJIBKO IIPU CEJIEKIIMM COPTOB CEIbCKOXO3AMCTBEHHBIX KYJIbTYyp. Bo3-
JieNIbIBaéMble COpPTa CaMM IMOAMNAAAI0T MOJ €CTECTBEHHBIH 0TOOp U JEeTpagupyloT, SBISSCH B
TO K€ BpeMs Ui APYTUX IOJIEBBIX OOMTaTenei Takke (akToOpoM €CTECTBEHHOTro oTOopa
(3yoxoB, 20051).

I'maBHOE OT/IMYME arpoOHOLIEHO3a OT AUKHX OHMOTeOl€HO30B HE B HEM CaMOM, a B ycC-
JIOBUSAX €T0 CYLIECTBOBAaHMUS — B TOW J00ABOYHOM K MPUPOAHBIM (hakTOpaM MCKYCCTBEHHOM
KOMITOHEHTE — aHTPOIIOI€HHOM AesITeNbHOCTH YeloBeKa (3Heprus IUlyra, MHTPOAYKIUS Cce-
MSTH KYJIBTYPHBIX PACTCHUH, yIOOpEHHUS, IIECTUIMIBI U JP.). AHTPOIIOTEHHBIH (aKTOp MOIH-
¢unmpyer arpoOHOreoIeHo3, 4To He MOKET He MPHUBECTU K OMpeAeTIeHHON ero crabuimsa-
1007078

CreneHp camMOOpraHu3alMy arpoOHOILIEHO30B, CAMOPETYJSALUU (CaMONOoAaep>KaHUN)
UIYHIIMX B HUX OMOT€OXMMHUYECKUX MPOIECCOB U3MEPUThH HEMOCPEACTBEHHO HEBO3MOKHO, HO
MO>KHO BBIPA3UTh Yepe3 MOCPEICTBO COMOTIMHEHHOI0 CBOMCcTBA — X cTabuibHOCTH. [IpoBe-
JICHHBIH JIUTEpaTypHBII MOUCK MOKAa3all, YTO arpoOMOIIEHO3bI 10 CTAOUIBHOCTH U BHIOBOMY
Pa3HoOO0pa3uI0 COMOCTaBUMBI ¢ OMOLIEHO3aMH, MOJYYAIOUIMMH JOMOJHUTENbHYIO SHEPTHUIO
MIPH pa3jiuBe PeK WM C MOPCKUMH MpHIMBaMU. HeT pemmTenbHO HUKAKUX OCHOBAHUMN CUM-
TaTh LEJIOCTHBIA arpoOMOIICHO3 MEHEEe YCTOMYUBBIM, MEHEEe CTAOMIIBHBIM U, CIIEOBATENBHO,

MCHCC CaMOpPCryJIupyCeMbiM, 4€M MCCTHBIC MCPBHUYHBIC 6I/IOI_ICH03LI, CCJIM HC NTPUHUMATH 3a
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TAaKOBOU arporeHo3 oTAensHOro mosst (3yokos, 1995).

Haxomnnennrle 3HaHUS Ha MEPBOM ATalle CTAHOBIICHUS arpoOMOICHOIOTUN TO3BOIMIN
pa3BUTh KpoMe (PM3MOHOMUYECKOI0 APYrHe HAIIPABICHUs UCCIIEJOBAHUM, UMEIOIIUE MECTO B
COBPEMEHHOM OMOreoLeHOJOrHH, (OPMHUPOBATE arpOOUOLIEHOJOTHYECKYI0 METOJI0JI0THIO U
METOJIMKY U3YyUEHUs arpO3KOCHUCTEM.

HccnenoBanust Mo OlieHKE B3aMMOOTHOIICHUH MEXIY BUJAaMH, OOUTAIOIIMMH Ha TOJISAX
COCTaBJIAIIOT CaMOCTOSTEJIBHOE HalpaBieHHE B arpobuoueHosnoruu. Hanbonbimumii mHTEpec
BBI3bIBAIOT B3aMMOCBSI3U MEX]Yy CEIbCKOXO3SMCTBEHHBIMU KYJIbTYpaMH, UX BPEIUTEISIMH,
(dbuTONATOreHaMH U COPHBIMH PACTECHHSIMH.

MHorouunciaeHHble CBEAEHHS M0 COCTaBy arpolieHO30B U B3aUMOJICHCTBUIO B HUX BU-
JI0B, METOJIUYECKOE 00ECIeyeHHEe OLEHKH OMOLEHOTHUECKUX CBsSI3eH B arpoleHo3ax, TpoQu-
YECKUX CTPYKTYp MOCJIEJHHUX MO3BOJISET MepeBecTH (UTOCAHUTAPHBI MOHUTOPHUHT Ha ypo-
BEHb "arpoOHOLIEHOIOTHYECKON JUArHOCTHKH' COCTOSTHUS 1moceBOB (3yOkoB, 1995). Ilepeiitu
OT CJIEKEHUS 32 JUHAMMKOW YMCIEHHOCTH OOBEKTOB IOPO3Hb K OLIEHKE CONPSIKEHHOM umc-
JICHHOCTH OOBEKTOB HA IOCTOSHHBIX YYETHBIX IUIOLIA/IKAX, 3aMKHYB LIEMOYKY HAOI0JeHUN
"qUCIEHHOCTh — CTENEeHb MOBPEXICHUS/IOpakeHuss — norepu ypoxas. [Ipu sToMm MHOro-
KpaTHO BO3pacTaeT MH(OPMAaTUBHOCTh cOOpaHHOM HMHpopmanuu, 3¢p(eKTUBHOCTh PUTOCA-
HUTApHOTO U 3KOJIOTHYECKOI0 MOHUTOPHUHIOB.

PazButue arpo6uoneHonoruu ¢ 1970-x rogoB mpoTeKano MoJi BIUSHUEM 3KOCHCTEM-
HBIX Bo33penuit (Oxym, 1968,1975). HeonpeneneHHOCTh 1O COJIEpKaHUI0, O€3paHTOBOCTh U
0e3pa3MepHOCTh IO 00BEMY B MPEACTABICHUAX 00 arpO’KOCHUCTEMax CYIIECTBEHHO oOecIie-
HUBAIOT COOMpPaEMyI0 MOJIEBYIO HH(OPMALINIO U MPUBOJAT K TAKOM )K€ MyTaHUIIE, KaK U Tep-
MUH "arpoOuoneno3" — 1o Ju 3T0 "IeHo3 noiist", TO JU "LEeTOCTHBII arpoduoreoneHos" (cm.
riaBy 1).

ArpobuoreoneHo3 — 3JeMEeHTapHas LEJNOCTHas €IMHUIIA SKOCUCTEMHOM CTPYKTYphI
CENBCKOM NMPUPOJBI. DTO CEIbCKOXO3SIMCTBEHHAs TEPPUTOPHUS, T/I€ CAMOOPTAaHU3YETCSI KOM-
TUIeKC (PYHKIMOHAIBHO CBSI3aHHBIX OPTaHU3MOB, OCYLIECTBISIOMIMX Ha OCHOBE CAMOpETryJis-
IIUU TPOAYKIIMOHHO-JIECTPYKTUBHBIX IMPOIECCOB IMOJHBIA OMOT€OXMMUYECKUN KPYTOBOPOT
OMOKOCHOTO BEIIECTBA MO/I BIMSIHUEM TEKYIIEeH COJHEYHOW dHEPTUU U JOOABOYHOUW MTPUBHO-
CHUMO¥ YeJTOBEKOM YHEPTHH CEJbX03MaIlnH, yaoopenuii u coptoB (3yokos, 2005).

[Tepen OuoreoneHoOMOTHEH, KaK U Tepe] Bce (PyHIaMEHTAIbHOW HAayKOW, B Ka4eCTBE
OJIHOM M3 NMEPBOCTENEHHBIX 3a7a4y CTOUT IPOrHO3 MOCIEACTBUM U IMpeeaa aHTPOIIOI€HHOTO
BO3/CUCTBUS Ha MPHUPOIY 3eMIIH, pa3padoTKa OMOT€OICHOTHUECKUX KPUTEPHEB SKOJIOTHYE-

ckoro HopmupoBanus (CokosnoB u 1p., 1998). Y nepkuBaeMble Ha HaYadbHBIX CTAIUSIX KO-
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CHCTEMHOM CYKIIECCHH arpoOHMOIICHO3bI — OTIMYHBIC MOJIEIN JIs1 BEIPAOOTKHU IKOJOTHUECKUX
HOPMATHUBOB IPHPOJIONIONIE30BAHMS, POTHO3UPOBAHUS OYAYyIIMX TpaHChOpMAIUN JIECHBIX
OHMOTeOIeHO30B, KOTOPHIC YEIIOBEK, KOHEYHO JK€, HE OCTAaBUT 0€3 KOPEHHBIX N3MEHEHH.
ATpOoOHOIIEHOJIOTHS C €€ KOHIICTIIUSIMHA CaMOPAa3BUTHS M CAMOPETYIHPOBAHUS 1IETIOCT-
HBIX arpOdKOCHCTEM — arpoOMOTreOIICHO30B, KaK HElb3s JIydllle, MOIXOIUT B Ka4YeCTBE METO-
JOJOTMYECKH CBS3YIONICH AMCIUIUIMHBI ISl IPYTUX CEINbCKOXO3IHCTBECHHBIX HAYK IPU OCY-
IIECTBIICHUU HJICOJIOTUU aJIAlITUBHOTO CEIBCKOTO XO03HCTBA — KOHCTPYHPOBAHUS YIIpaBIisie-
MBIX YCTOHYMBBIX BBICOKOMPOMYKTUBHBIX arpo3KOCHUCTEM C OJIarompusTHON (QuTOCaHUTAp-
HOM 00CTaHOBKOU. "HMmeHnno azpoyeronocus 0ondicHa cmams GyHOaMenmanbHol ouoiocude-

CKOUl OCHOBOU MHO2UX HANPABIEHUL COBPEMEHHOU cenbckoxossiicmeennou Hayku" (I'anspos,

1980a, c.21).
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I'maBa V

AI'POBUOT'EOIEHOJIOI'USA
KAK METOJOJIOT'UA ATPOJTAHAINA®THOI'O ECTECTBO3HAHUA

ArponanamadTHOE €cTeCTBO3HAHHWE — HayKa O MPHUPOJAE CEIbCKOXO3AWCTBEHHBIX 3€-
MeJb — JOJTr0e BpeMs HaxOIUTCs BHE Mo BHUMaHus Poccuiickoit akagemun Hayk. B 1980-¢
roasl OtaeneHue oouiel OMOJOTHH BHECTIO CYIIECTBEHHBIN BKJIA]] B Pa3BUTHE arpoOUOIIEHO-
noruu. CaMOHa3BaHUE 3TOM HOBOM HayKu MPUHAJUIEKUT aKaJeMUKy-cekpeTapto OTaeneHus
M.C.T'unsipoBy (1980), KOTOpBIil MpeACTaBUI €€ KaK SKCIIEPUMEHTANBHBINA pa3aen OuoIeHo-
noruu. Ha Ouocdepubix 3anoBennukax B 1970-x rogax Hameudanoch M3y4eHHE arpodKOCH-
CTEM B CPaBHHUTEJIBHOM IUIAHE C TUKUMHU SKOCHCTEMaMH, HO pE3yJbTaThl HE U3BECTHHI (3y0-
KOB, 2014).

UYerBepTh Beka 3a0BEHHS 3TOrO BayKHEHIIETO 7S Cy1e0 JIt0/Iel HallpaBIeHUs UCCIIEe10-
BaHUI — HEMOCTWXKUMas cUTyauus Juisl GyHJaMeHTalbHOM Hayku! OTHOIIEHHEe MHOTHX aKa-
JIEMHKOB K arpo3KOCHUCTEMAaM HACTOJbKO YHHUUMKUTEIBHOE, YTO OHU 003BIBAIOT UX MCKYCCT-
BeHHbIMU. bosee Toro, MunoOpHayka, mramnys yueOHUKH MO arpo3KOJIOTUU U CENIbCKOXO-
3sIICTBEHHOM HKOJIOTUH, MHAaYe arpoOUOIIEHO3bI M arpO’KOCUCTEMBI U HE Ha3bIBAeT, MIpHydas
OyAyIIUX CIEHUATUCTOB K 0€30TBETCTBEHHOMY OTHOILEHHE K CEeJbCKOW MpHUpoJie MO MpUH-
LUITy «II0JIOMaeM — 3aMEHUM Ha HOBbIe». [louBEeHHOE MIIOAOPOJME 3aHOBO HE CO3Jalllb, U3
MPOIYKINH (PEpPMEHTEPOB XJIeO HE ncreyenn!

Cenbckoe MPOM3BOACTBO OCHOBAHO Ha 3KCIUIyaTallUHM CEIbCKOM MPUPOJBL, IZIe Ha IO-
75X (YHKIMOHUPYIOT TaKUe XK€ CaMOpEryIHpyeMble OMOreoleHO03bl, KaK Ha OKPY)KAIOLINX
TEPPUTOPHUAX IKOCUCTEMBI, HO B YCIOBHUSAX J00ABOUHBIX aHTPOIIOTEHHBIX BO3JEHCTBUIl (ma-
X0Ta, yI0OpeHus ), H0oJ0OHbIE SKOCUCTEM Ha CKJIOHAX BYJIKAHOB MJIU B IUIABHSIX PEK, KOTOPbHIE
TaKXke MOJIy4atoT 100aBOYHO AJIEMEHThI MUTAHUS PACTEHUI B BHUJIE MEIUIa U HAHOCHOTO MJa.
Vike 3THX CpaBHEHHUH 10CTaTOYHO, YTOOBI MOHATH OTBETCTBEHHOCTh arpapHoM, a Terephb yxe
Bceil PAHoBCKo# Hayku mepes HacelleHHeM. 3aryOuT 4eJOBEK CYIIECTBYIOIINE YK€ CUITBHO
MoTpenaHHble arpojaHaAmadTsl U MpeAcTaHeT nepen Hen30eKHbIM rojonomopoM. Ilepece-
JSTHCS HEKyJla — BCSI paBHUHHAS TEPPUTOPHS CYIIM 3aHsTa MOJIAMHU U NMAcTOUIIaMH U CTpe-
MUTEIBHO COKpAIAETCs U 00 THACTCS.

MoxHo cnpasemuBo ynpeknyTb PACXH (BACXHWJI), yto mpunaBaia arpoGuore-

HOJIOTUYCCKOMY HaIllpaBJICHUIO HEAOCTATOYHOC 3HAYCHUC, XOTA B C(bepy JCATCIIBHOCTH KOTO-
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pOii 10 JIOTUKE BXOJWIJIO €ro pa3BuTue. Bee ee mpe3uaeHTsl obelani OpraHu30BaTh Clelu-
QJIbHBIC arpO’KOJIOTUYECKUE CTAI[MOHAPHI JIJISl TPOBE/ICHUSI KOMIIEKCHBIX MCCIIEOBAaHMM, HO
TaK ¥ HE CO3/1ajii HU ojiHOTO0. Ha monuronax nmporpaMMuUpoBaHHBIX ypokaeB B 1980-x romax
HAYa10Ch, ObLIO, U3YYEHUE arpO’IKOCUCTEM, HO TIOJIMTOHBI OBICTPO MO3aKPHIBAIUCH. Y JaI0Ch
MIPOBECTU MCCIIEOBAaHUSI Ha OMOLEHOJOTHYECKOM YpPOBHE TOJBKO Ha JBYX W3 HuXx — B CO
BACXHWII u nonmurone A®U B JIeHUHTpaackol 001acTH, HHTEPECHBIE PE3YNIbTAThl ObLIH
onyonmkoBaHsl (3yokoB, Arpooduonenomnorus, 2000). Kpome toro, 8 2001-2010 rr. Os110 3a-
IJITAHUPOBAHO M3YUYEHHE arpo3KOCUcTeM BcemH mnosieBoaueckumu Otaenenusimu PACXH, Ho
MoMelana MUxX pazoOIIeHHOCTh — Kaxjaoe OTheneHrue B YHMCIO HCIOJIHUTENEH BBIICTHIO
TOJIBKO CBOU MHCTHUTYTHI, B UTOT€ HUKAKUX KOMITJICKCHBIX UCCIIEIOBAHUM Y AKaJeMuu HE CO-
crosutock (3yokoB, 2014).

B 10 xe Bpems BU3Py mo moroBopam ¢ MHCTUTYTaMH O TBOPYECKOM COJIPYKECTBE
yIajaoch CYIIECTBEHHO MPOJBUHYTH MMO3HAHUE arpoOMOLIeH030B — Ha cTanuoHapax HUMCX
UIT um. B.B.Jlokyuaesa, BHMM menunopupoBannbix 3emens 1 ADU npoBeneHo onucanue
CeBOOOOPOTHBIX IEJIOCTHBIX arpodKocucTeM arpojanamadToB Tpex peruoHo — [[U3, Llen-
TpasibHoro u CeBepo-3amagHoro HeuepHozembs. JlecsTUneTHUI UCClIe0BaTENbCKUN
"mrypm" arpobuoreorieHo3oB Kamennoii crenu B 2000-x rT. 1abopaTopueit arpoOuo1eHono-
ruu B3P npunHec HOBbIE 3HAHUSA: BIEPBbIE MPOCIIEKEHA CUHXPOHHAsA CE30HHAs! U MHOTOJIET-
HSAS JIMHAMHUKa arpoli€HO30B M IMOCTpOEHAa YMCJICHHAs MOJENb 3eMIle[esbuecKoi (auuu c
OIICHKOW KOMIUIEKCHOM BPEJOHOCHOCTH COPHSIKOB, BpenuTenel u OoJIie3HEeH U Ha ATOM OCHO-
Be pa3paboTaHbl TEXHOJOTUHU 3alIUTHl OCHOBHBIX KYJIbTYp OT BpenHbix opraHuzmoB (Illma-
HeB, 2012; Jlanrtues u ap., 2008-2012).

KonnenTyanbHO moka3zaH MeXaHU3M CaMOOpPraHU3allMU M CaMOPETYJSIUU 3KOCHCTEM
yepe3 MOCPECTBO CAMOPETYIUPYIOMUXCS OMOIEHOTUYECKUX IMPOIIECCOB, BO3HUKAIOIIUX B
COOTBETCTBUM C HACJEICTBEHHBIMH CBOWMCTBAM B3aWMOJICHUCTBYIOMIMX OCOOEH BHIIOB B dJe-
MEHTapHBIX PKOCHUCTEMHBIX IleHOsiueiikax. B kauecTBe 0000IaroIIeil METOI0JIOTUH TIPEIIO0-
YKEHBI arpOOMOIICHOIOTUYECKHUE TTPEIUKTOPHI KPEATUBHOW MOJACPHU3AIIMH 3aAIUTHl PACTCHUM
B CHCTeMax 3emiie/ienivs. BeKTOphI pa3BUTHS 3aTParuBarOT BCE HAMPABICHUS 3aIIUTHI PaCTe-
HUN B OmKalime rofpl — OT MOHUTOPWHTA arpolleHO30B C BBHISBICHHEM U OIEHKOM JKC-
MPECC-METO/IaMU TOTEPh OT OCHOBHBIX BPEIHBIX BUIOB J0 I€HETHYECKOTO MPOTHO3a CHH-
XPOHHOM arpecCUBHOCTH (PUTOMATOTE€HA M YCTOMYMBOCTH (PUTOOOBEKTA; OT arpoOOMOIIEHOTH-
YECKOT0 COIPOBOXK/IEHUSI TOUHBIX CUCTEM 3€MJIEEIINs, COPTOBBIX MOCEBOB (MO3aUKH COPTOB)
Y TeHHOMOAM(DUIIMPOBAHHBIX PACTEHUN 0 OMOJOTH3UPOBAHHBIX TEXHOJIOTUH 3alllUTHI pac-

TeHni. Omy0arMKoBaHB MOHOTpa(uM, METOI0OJIOTHYECKUE pa3paboTkH, craTthu (BecTHHK 3a-
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muThl pactenuii, Ne 1-4 2007, 3-4 2011, 1-2 2012), koTopble MO3BOJISET MEPEBECTU 3AILUTY
pacTeHuii Ha 0oJiee BBICOKUI OMOIICHOIOTHYECKUN YPOBEHD MCCIICOBAaHUIN C MIPUHIIUIIAAITh-
HO HOBBIMH IPAaKTHUYECKUMU pa3paboTkamu. ITo oTBevaeT TpeboBanusiMm PAH k nnctutyram
PE3KO TMOBBICUTH YPOBEHb (yHIAMEHTAIBHBIX HCCIIENOBaHUI U pa3paboTok M OyAer pac-
CMaTPUBATLCSA KAaK OJIHO W3 TJABHBIX 00CTOSATENLCTB B "dKcmepTHhIX oneHkax" PAH nes-
tenpHocTH HUW. PazBuBaemast B BU3P ¢ momenTa ero o6pazoBanus B 1929 r. enuHcTBeHHAs
B Poccun mikona arpoduornienonoruu (Becthuk 3ammtel pactenuit, Ned, 2010) nepexxuBaet
TPpYIHBIN niepuo pedopmupoBanus Hayku (3yOkoB, 2014).

[Toka e B celnbCKOM XO3SIHCTBE MPE0OIaa0T arpodKOIOTHIECKHUE TTOAX0/IbI B UCCIIe-
JOBAHUSAX U MPHUKJIAJAHBIX pa3pad0TKax CPOJHU C TEOPETUUECKUM U METOJUYECKUM YPOBHEM
arposkosiorud 1970-1980 rr. Bunbl BIusitOT Ha TOCEB COBMECTHO. @ U3YYAIOTCS U KOHTPOJIU-
pytotcs nooauHouke. B Poccun Bce mmpe MCmonb3yrOTcsi HHTEHCUBHBIE TEXHOJIOTHH, Tpe-
Oyrolue BCECTOPOHHETro m3ydeHus. K coxaJeHUIo, MPU CHIKCHUU POJM HAYKH B CEIIbX03-
MIPOM3BOJICTBE MHTCHCU(UKAIMSI TPHOOpEIa XaOTUYHBIA XapaKTep, YTO HE MOKET HE BBI3BI-
BaTh HEraTUBHBIC MOCIEACTBHUS. "Xaoc" He MPEeKPaTUTCS 0 TeX MOp, MOKa CeIbCKOE X035 ii-
CTBO OpraHMU3AIlOHHO HE OyJeT pegopMHpPOBAHO HA OCHOBE (PEPMEPCKUX acCOLUAIU.
Tonbko OHM HaBEAYT MOPSAOK B 36MEJIbHBIX OTHOIIIEHUSX, BOCTPEOYIOT HOBBIE HayYHBIE pa3-
paboTKK M orpaHMyaT OECYMHCTBO arpOXOJIIMHIOB U MHOCTpaHHBIX ¢upM. B mepuox peop-
TaHU3aIMi HAyKd HEMaJl0 HAyYHBIX OpraHu3alui OyJIeT mepeaaHo B Jpyrue CTPYKTYphl iU
pacdopmupoBanbl. Cpeny HUX 3HAUYUTEIbHASI YaCTh UMEET 3€MITIO U OMBITHBIX arpapues, ca-
Moe Bpems npeol0pa3oBaTh UX B accolMaluu GepMepoB U MPOJOIIKUTE pedopMy CETbCKOTO
XO035MCTBA.

Heo0OxomuMo mpoBecTH cephe3HbIE MOJIEBBIE MCCIEIOBAHMS HA OCHOBE KOMILIEKCHOTO
T€0IKOCHUCTEMHOT0 TIOJIXO0a B MO3HAHUHU 3eMJICNIETbUECKUX arpojaHAmadToB B IJIAHE CO-
XpaHEHHS] UX YCTOWYMBOCTH U TOBBIIICHUST YPOXKaWHOCTH KyIbTyp. [locie oObeaqunenus ro-
cakaJeMuil arpojaHAadTHOE €CTECTBO3HAHNE CTAHOBUTCS TJIABHEHIIIEH TEMOM CEeIbCKOXO0-
3siictBeHHOoro Otaenenusa PAH ¢ 3amaveit coxpaneHust miogopoaus 3eMeib, TOro, YTO OCTa-
nock. Hayio pe3ko moBbICUTh METOAO0JIOTUYECKUM YPOBEHD CEIbCKOXO035MCTBEHHONW MOJIEBO/-
yeckoi Hayku: B psane uHctutyroB Otaenenus (BU3P, pernonansupix HUMCX) opranuzo-
BaTh OTJIEJbl arpoOMOTeOIIeHOJIOrMYeCKHX OCHOB 3allUThl pacTeHui u 3emuenenus, a B Ot1-
JIeTICHUH O0IIeil OMOIOTHU — HOBBIN MHCTUTYT OMOIICHOIOTMYECKUX HCCaeA0BaHui ¢ Mex-
JYHAPOAHBIM IEHTPOM HU3YUYEHHUSI YEPHO3EMOB, MOJIXOSALIIMM MECTOM PACIOJIOKEHHS KOTO-
poro — Kamennas Crens ([lokydaeBCKuil (PUTOMETHOPATUBHBINA 0a3HC).

ATpoOHOIIEHOJIOTHYECKUE HCCce0BaHms Benuch B psge uHctutyroB PAH, CO PAH,
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CO BACXHWIJI, otnenbHbIMU BY30BCKUMH KOJUIEKTUBAMU, B JPYTUX HAYYHBIX YUPEKICHU-
ax. IHTencuduuupoBath ux — Teneph npsmMas o0s3aHHOCTh, HaydHoro cosera no 6uoueHo-
noruu npu npesuauyme PAH, Hactana nopa ero peaHuMHUpOBaTh U OPraHU30BaTh IIPU HEM

CEKIIUIO arpOOHOIICHOIOTHH.
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I'masa VI
«ECTECTBEHHBIN BUOMETO»
KAK OBBEKT ECTECTBO3HAHUS TAXOTHbBIX 3EMEJIb

PaCCManI/IBaETCﬂ OYyThb pa3BUTHUA 3allIATHL paCTeHI/Iﬁ OT BPECAOHOCHBIX 00BEKTOB qyepes mo-
CpCACTBO €€ y4acCTHus B IIporpaMmMax €CTCCTBO3HAHUA MaXOTHBIX 3€MEJIb. YacTrHas o6nacTh uccie-

JOBaHMH — NIPUPOIa SHTOMO(ArnIeckux OMONEHOTHIECKUX POIECCOB.

«EcTecTBeHHBI OMOMETO/I» KaK TEPMHUH MPEAJIOKEH JIJIs BbIICICHUS 00JIaCTH 3HAHUI
00 sHTOMO(arax — Ba)KHOM KOMIIOHEHTE arpOOHMOIIEHO30B, BBINOIHSAIOMINUM OOJBIIYI0 OHO-
LIEHOJIOTHYECKYIO paboTy, CIepKUBas Ype3MEepHOE pa3sMHOXKEeHHE (uTtodaros, BKIOYAS U
BpeauTenel KynbTypHbIX pacteHuid (3yokos, 2011). BBeneHHbIII HOBBII TEPMUH «ECTECT-
BEHHBII OMOMETOI» paccMaTpUBaeTCA Kak MOJUGUKALINS YCIOBUN C 1SN0 CTUMYITHPOBAHUS
perynupoBaHus MOMYJSINI GUTOGAroB cO CTOPOHBI XHUIIHBIX U MaPa3UTUYECKUX YICHUCTO-
norux (http://www.vniiesh.ru/results/katalog/2202/12309.html). «EcrecTBeHHbIi OHOMETOT»
BKJIIOYEH B KA4e€CTBE MPEAMKTOPA KOHIEHIUS MOJCPHHU3ALMU TOJEBON 3alIUTHl PACTEHUUN
(3yOkoB, 2013).

Teopetnueckre MoNOKEHUS arpoOOHOIEHOIOTHH, OCHOBAaHHBIE Ha KOHIICTIIMH OpTraHu-
3aI[MOHHO-TIPOCTPAHCTBEHHONW CTPYKTYPHI MOJIEBOTO OMOTeo1eHo03a (1IeTOCTHOW arpodKOCH-
CTEMBI) KaKk 00pa30BaHUM HE HA OJTHOM MOJie (arpolleHO3€e), a Ha TEPPUTOPUU KaK MUHHUMYM
MOJIEBOTO CEBOOOOPOTA BOCIONHEHBI CTPYKTYPOH (DYHKIIMOHAIBHOM OpraHu3aluu arpoouo-
reoleH03a — KOHIEMNINeH caMOperyIsaiud B HeM TpohudecKuX OMOIICHOTHYECKHX IMPOIec-
coB. [locnenHne caMOBO3HUKAIOT U MPOTEKAIOT € y4acTueM ocoOell BUJIOB pa3HbIX Tpoduue-
CKUX «mpodeccuit» — pacteHui, purodaros, s3HTOMO(DAroB (XUIIHUKA W Tapa3uThl) U Jp.
Tpodudeckoe B3aMMOEHCTBUE TPOUCXOAUT HA YPOBHE Mapbl 0coOel Ha OCHOBE UX COOCT-
BEHHBIX CBOMCTB reHeTHUYeCKO# HaciencTBeHHocTH (3yOokoB, 2007). beckoHeuHOEe KOTHYEeCT-
BO 0c00€i ¥ TPOPUIECKUX KOHTAKTOB, JIbBUHAS JIOJISI KOTOPBIX MPUHAJICKUT SHTOMOGAram,
TapaHTHPYET YCTOMYHBOCTH (PYHKITMOHUPOBAHUS IKOCUCTEM.

C Touku 3peHHs YeloBeKa "eCTeCTBEHHBIM OMOMETON" — CHIDKEHUE YHCICHHOCTH Bpe-
IUTeNel cpeAcTBaMH MPUPOJAHON caMOpEerysiuu arpoouoneno3a. OH TakkKe MmpeArnoiaraet
MPUMEHEHHE OMOJIOTUYECKUX areHTOB, PA3MHOKCHHBIX B JJA00PAaTOPHBIX YCIOBUSX U BBIMYC-
KaeMbIX B TI0JI€ 110 TEXHOJOTHSAM OMOJIOrHYeckoro Metona 6opeObl. [lociaennnii ObuT HE 1e-
IIEB, HO B YCJOBHUSAX COIHUAIUCTUYECKOTO CEIIbCKOTO XO3SIMCTBA MPUMEHSIICS B OOJBIITHX
Maciradax.

Tak, B «1991 r. Poccust npumensna 30% OGuonpenapatoB (OTHOCUTEIBHO BCETO 00beMa
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CPEICTB 3alIUThl PACTEHHUI), B TO BpeMsi KaKk B MUpPE NMPUMEHEHHE OMOJIOTMYECKUX CPEICTB
3alUThl PaBHSIIOCH JIMIIL OJHOMY IPOLEHTY. B mociennue roasl npuMeHeHue ouomnpenapa-

TOB B Poccun YMEHBIIIIOCH 710 0,06%» (http://agrosev.narod.ru/

pagel49itemid2117number66.htm). KanuranucTuueckuii peIHOK «[IPHIYLIHIDY OoJiee aelé-

BBIMHU TecTUlAaMK U "Ounometon ectecTBeHHBIN" (BE) — mHCEKTUIIMIBI HE pa30UPAIOT KTO
CBOM NJIs1 4eloBeKa, KTO 4Y)KOW, U M3THAI C IMOJIed areHTOB TPaJAUIMOHHOrO O6uomeTona (B
TEIUIMLIBI NECTULM B | TaBHBIN rOCYAapCTBEHHBIM CAaHUTApHBIN Bpad orpaHuduBaer). Jlocra-
eTcs M MOYBOOOUTAIOIIMM MUKPOOPTaHU3MaM, OT YEro CTPEMHTENbHO MalaeT COJACpKaHUE
rymyca, a 0e3 Hero moyBa — He MOYBa, a TOJbIA Mecok. HyXHbI MUHepanIbHbIe YA0OpeHus,
KOTOpBIE B CBOIO OYEpE/b OTPUIATENILHO BIHUSAIOT Ha BCIO MeqodayHy, 0COOCHHO B apUAHOM
KJIMMarTe.

Ha Teppurtopun 00paboTaHHOM MECTHUIMIAMH OJHOTOIBHBIE arpOIeHO3bI (POPMUPYIOT-
Csl 3a CYET LIETIOCTHOM arpodKOCUCTEMBI Ha CEBOOOOPOTHOMU IUIOMIANN U OKPYKAIOIIMX IKO-
ToHax. BoT mouemy npu u3ydeHUH MOCIEACTBHIA OT XUM3AIIUThl HEOOXOAUM HIMPOKUHN OMO-
LIEHOTHYeCKU noxo1. [IpuMeHeHne sq0XUMHKATOB Ha TTOMYJISIIIUOHHOM YPOBHE BO3MOXHO
MPOTHB OTACJIBHBIX BHJIOB HACEKOMBIX B ClIydae MUKOBOTO UX PAa3MHOKEHHS TOJIBKO BHE Ia-
XOTHBIX 3€MeJIb — B MOJYMYCTBHIHHBIX palioHax, MJIaBHAX pek. Mcnonb3oBaHue necTUMI0B Ha
TIOJIAX COTIPSKEHO C MacCOBOM THOeNbio Mmoie3HoH (hayHbl, TpaHchopManuel arporeHo30B 1
XUMUYECKUM 3arps3HEHUEM TTOYBBHI.

B arpoxonauHrax Bce MOCTaBJI€HO Ha TONYI0 CHUIOMHUHYTHYIO HNpHOBUIb, a TaM XOTh
TpaBa He pactu. U He pacTeT, U Ky3HEUUKU HE TPEIIaT B TpaBe M3-3a OCTATOUYHBIX METa0OIH-
TOB IPUMEHEHHBIX TepOUIINI0B 1 HHCEKTULIUIO0B (3yOKoB, 2015a).

Hamo orMeTuth, 94TO pa3BeicHUE U BHITYCK SHTOMO(DAroB Ha MOJISIX — MAJIOOXOIHBIA U
Maj000BEMHBIN OM3HEC, 0COOCHHO B CTEMHBIX paiioHax P®. OgHako ucmoib30BaHUE OMOJIO-
TMYECKHUX areHTOB B IIIONOSTOAHBIX cafax (pepmMepoB peHTabenbHo Ha ypoBHE 3-5%.

B psipe ctpan nmpuiiararoTcs 3aKOHOJATENbHBIE YCUIUS MO Pa3BUTHIO TPATULIMOHHOTO
TOBapHOIro OMOMeETO/1a, HAJIAXXMBAHUIO IIMPOKOro oOMeHa sHToMOo(paramu. OHAKO CyLIeCT-
BYET PUCK TOTO, YUTO HOBOE MEXKIYHApPOJHOE 3aKOHOJATENbCTBO, PErJIaMEeHTHPYIOIIEE JOCTYI
U CBOOOJHOE HCIOJB30BAHUE PE3YJIbTATOB OMOMETOA, CIIOCOOHO 3aTOPMO3UThH pa3BUTHE
o6uomerona. Poccenbxo3iieHTp u Poccenbxo3Han3op monaloT Npu3HAKK YIydllleHus padoThl,
HO HaBEJCHHS MOPSAJKA B JieJie MPAKTUYECKOM 3allUThl pACTEHUIH MOXKHO OXKUAATh HE B OJU-
x)ammee Bpems. (3aKOH 110 3anuTe pacTeHnii B PO He mpUHSAT 1O cel ACHb.).

Tak 4To 3a mepuoa OJHON-IBYX MATUIETOK HEOOXOIUMO KAMHMTAIHHO U3YYHUTh PETHO-

HaJIbHBIC anOGI/IOI_IeHOBBI U BO3MOKHOCTb CHUIKCHUSA IIOTCPb YpOiKad OT BPCIAHBIX BHIOB 3a
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CUET CTUMYJIMPOBAHHUS ACATEIBHOCTH YHTOMO(DAr0B.

Bot 3a sToT cpok MunoOpHayka ¢ ynusepcuteramu, PAHO ¢ HUU, B nepsyro oue-
penw mo 3anute pactenuid, 1 PAH ¢ HOBo# nporpammoit pyHIaMeHTaIbHBIX UCCIICIOBAHUI
[Ipesununyma PAH na 2015 rog mo npuopureTHomy HanpasieHuio Ne 29 «buopasznooOpaszue
IPUPOAHBIX cucteM» (koopauHaTop akagemuk [laBnos J[.C.) (IlpunokeHue K mocraHoBIIe-
Huro npesuauyma PAH 23 pgekabps 2014 1. Ne 176  (https://www.ras.ru/
presidium/documents/directions.aspx?1D=1080b82a-a4ch-48ad-8b41-a9615921e34a) oOs3a-

HBI [IPOrPaMMHO-TEMaTHYECKH, METO0J0IMYECKH, METOIUUYECKU U PE3yJIbTaTUBHO JOBECTU
€CTECTBO3HAHUE MAaXOTHBIX 3€MeNIb B YaCTHOCTH B OOJIACTH «ECTECTBEHHOTO OMOMETOAa» 10
YPOBHSI KaK MUHUMYM OMOLICHOTMYECKHUX B3aMMOJIEUCTBUS MOJIE3HBIX BUIOB (XMUILHUKH, I1a-
pasuThl) U BPEOHOCHBIX (puTO(aroB Ha OCHOBE MO3HAHMS (PU3MKH U (PU3MOJIIOTUU FHTOMO-
¢barnueckux nporeccon (3yokos, 2015a).

B Teopun 61ona0ornueckoro MeToAa 3aliuThl pAaCTEHUM HET OJTHO3HAYHOI'O MpeICTaBie-
HUSL OTHOCHUTEJIBHO POJIM NMPUPOIAHBIX OMOTUYECKUX (DAKTOPOB B ONPEEIIEHUN YHCIEHHOCTH
BpeuTeNeil celbCKOX03HCTBEHHBIX KYJIbTYp. B cymiecTByonmx Teopusx AMHAMUKU YHC-
JeHHOCTH (uUTO(haroB GpakTopy "XUIIHUKU U MAPA3UTHI" OTBOJIUIICS U OTBOJUTCS BECh CIIEKTP
3HAYEHUH — OT MOJIHOTO OTpHUIaHUs (TpodUyecKrue U METeOpOJIOrHueckue TEOpun) 10 MpHU-
3HAHUS TOJHOTO PEryJIupoBaHUs monyiasuuu ¢urodara 3ooparamu. Msl npuaepKUBacMCs
MO3ULMHU, YTO B OTPAHMYEHUM MAacCOBOTO IMOSIBICHMS BPEIHBIX HACEKOMBIX CYIIECTBEHHOE
3Ha4YeHHE UMEIOT OMOIIEHOTHYECKHE (DAaKTOPBI, IPEX/IE BCEr0 Mapa3nuThl U XUIIHUKHU, Ha (OHE
MOU(DUKAIIMHN ONPEEIIEHHOTO CPEHETO YPOBHS YUCIEHHOCTH BPEAUTENS CO CTOPOHBI KOP-
MOBOTO PacTeHUs U AOMOTUYECKUX yCIOBHI.

He yrny6nssice B TeopHio, cleyeT OTMETUTh, YTO ONPEACTUTHCA B CYXKICHUSIX O POJIH
SHTOMO(}AroB B JAWHAMHKE YHUCICHHOCTH BPEIUTENS MOYKHO TOJIBKO Ha OCHOBE PEaTUCTHY-
HBIX OLIEHOK BIIMSHHS XUIIHUKOB U Mapa3UTOB HA YHCJIEHHOCTh PACTUTENILHOSAHOTO BUA B
noJyieBoit oocranoBke. K coxxaneHuto, 10 cux Mop Takue dYMIUPUYECKUE OLEHKU Ype3BbIuaii-
HO pEIKH, XOTS B METOAMYECKOM IUIaHE €CTh CYIIECTBEHHBIE MpoABMKeHHsS (3yOKOB,
1973,1984,1991).

Ponb sHTOMO(aroB B arpoOuolieHO3ax omnucaHa yaile BepOalbHO Ha ayTIKOJIOrHue-
CKOM YpOBHE U XHIIHHKA U KEPTBHI (a), pe’ke — MOMYJIALUOHHOM M XMIIHUKA U KepTBHI (0),
ellle pexe — Ha MOIMYJIALIUOHHOM EePTBbl U OMOILIEHOTHYECKOM XHUIIHUKOB (B). B ocHOBe Bcex
TPeX BapHaHTOB B3aWMOOTHOIICHUH JeXaT TpopHUecKue OMOIEHOTHYECKUE Mporiecchl. Me-
XaHU3M UX PETYJSIIHUN Ype3BbIUaiHO pa3HOOOpaseH.

(a) Adunodarus — Hambosee pacIpOCTPAHCHHBIM YHTOMOGATHIECKUI TTPOIIecC, B KO-
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TOPOM Y4YacTBYIOT MO Mape ocoOell COTeH BHUJIOB XHMIIHUKOB U TieH. XUIIHUK C TPHI3YLIUM
POTOBBIM ammapaToM IMOKHUPAET, C KOMIOIIEe-COCYIINM — BbICachlBaeT Tit0. Tiu — urodaru,
MIO9TOMY OHH AaKTHBHBIC YYaCTHUKHU snudurodarndeckoro mnpouecca. OT XUIIHUKOB OHU
TOJIbKO 3amuuiatorcs. Hampumep, xamycTHas Tisl UCHOJB3YET JJIS 3allUThl CMEPTENIbHBIN
KOKTEWUJIb — KOMOMHAILIMI0O XUMUYECKUX BEIIECTB, IMOJYYEHHBIX M3 KalyCThl (IJIFOKO3UHOJIA-
ThI), U (pepMEHTa MOJ] Ha3BAaHUEM MHPO3MHA3a, KOTOPHIN BRIPAOATHIBAIOT CaMH TJU. | JIrOKO-
3MHOJIATHl XPAHATCS B KPOBH, a (PEPMEHT CONEP>KUTCSI B MYCKYJIax TOJOBHI M Topca Tiau. Ko-
raa 00Xbsi KOPOBKA MOENAET TIIIO, «IH3UM U TJIIOKO3MHOJIATHI CMELIMBAIOTCS, BBI3bIBAsT «MU-
HU-B3pBIB», B pE3yJIbTaTe KOTOPOTro 00pa3oBaBIIeecs] TOPUUYHOE MACTIO OTPABIISIET XUIIHUKA

(http://otvet.mail.ru/question/10420715).

0) IIpuBeny mpuMepsl B3aMMOJACHCTBHS TJIEH M XWIIHBIX JIMYMHOK. B3ammoneiicTBue
MOMYJISIUIM XMIIHUKOB U JIMCTO- U CTEOJIECOCYIMX BUIOB TJIEH ONMCaH HaMH Ha IpUMeEpe
3JIaKOBBIX U JPYTUX MOCEBHBIX KynbTypax (3yOkoB, Jlaxunos, 1999). OpurunanbHas MeTo-
JIMKa TOJIEBBIX YYETOB HA MOCTOSIHHBIX 3aMapKUpOBaHHBIX Iwiomaakax 0,1 M° 103BONMIA
OLIEHUTH B3aMMHOE BJIMSIHUE YYaCTHUKOB SHTOMO(Arnueckoro mporecca.

Crenensp BiusHuA apunodaros Ha Tied 3a nepuo] Mexay yderamu B 10 gHeil, xapak-
Tepuzyemas CTaHIapTU3UPOBaHHBIMU K03 duIMeHTaMu perpeccuu p, kKoiebdanack B mpese-
nax -0.1 — -0.4. PaccuntanHble 10 HUM OTHOCHUTENbHbIE KO3(P(PUIMEHTH CHIDKEHUS 4Kcia
e (KB%) oqaum xuntaukom 3a 10 gueit cocraBmmm ot -1.1% 10 -7.5% oT To# yuciaeHHo-
CTH TJeH, KoTopas Obla Ol B oTCcyTcTBUE adunodaros. IlpeanonaraeMplil MpoOLEHT CHUXKE-
HUS YUCJIIEHHOCTH TJEeH 3a NEKaJHbIM Mepuoa MmoJ ASUCTBUEM XHUIIHUKOB JIOCTUTAJ BO BTO-
PO ITOJIOBUHE BETE€TALH KYJIbTYphl 36%.

Brnusaue tneit Ha adumodaros, oneHeHHoe koddduIMeHTaMU p, KaK M CIEI0BAIIO
O’KHJ1aTh, HaMHOTO BhIMIe. [Io HUM MOXXHO paccunTath (depe3 mocpenctso b u KB%) momro
MPUPOCTA YHCIIa XUIIIHUKOB, OTIPEIEIIEMYI0 HATMUYUEM KEPTB.

Ycpenuenusie kodhdunmentsl perpeccuu (biz) unciaennoct e (Xi) Ha yucio apu-
nodaros (X2) u, HaoOOpoOT, UrcIeHHOCTH aduaodaros Ha yucio tien (by;) B abumoneHo-
KOMIUIEKCaX [EHO30B IMOJIEBBIX KYJIbTYpP CBelleHBI B Tabmuiy 5. Mcnonb3ysa ux, MOKHO pac-
CUMTHIBATh BIUsHHUE apu10(aroB Ha X0 YUCICHHOCTU TIEH NMpU KOHKPETHOM YHCIEHHOCTH
el u adpuaodaroB Ha moJe.

[IpuBenenHbie MaTeprabl 0TOOpaX)aIOT BHICOKOE MOTEHIIMAIbHOE BiIUsHUE adumoda-
rOB Ha MOMYJISIIMOHHYIO JTUHAMUKY TJIEl Ha moseBbiX KylnbTypax B [[U3 Poccuu. B To *e
BpeMs, K COXaJICHUIO, BUJHO, YTO XMITHUKH HE YACPKUBAIOT IMOJIEBbIC MOMYJISIMUA TIEH OT

9KCIIOHCHIIMAJIBHOI'O POCTa MJIOTHOCTU B IMCPBYIO IMOJIOBUHY BErCTAllUA CEIIbCKOXO03S1ICTBEH-
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HBIX KyJIbTyp. XOTs HAabIII0aeMyi0 MaKCHMATBHYIO IUIOTHOCTB Tiieil B 500-700 sK3/M” ciie-
JyeT SKCIEPTHO OTHECTH K HEBBICOKOW. B chaepKuBaHMM HAa 3TOM YpPOBHE YUCIECHHOCTH I1O-
JICBBIX BUJIOB TJIEH SHTOMO(Aru UrparT CyIIeCTBEHHYIO POJIb.

VY1ayHoe coueTaHWe eCTECTBEHHOrO0 OMOMETOJ]la ¢ Majio ONMAcCHBIMH 3KOIperapaTamH,
MCTIOJIb30BaHHBIMU JJIS 3AIIUTHI I0JI0HHOTO caja Ha Kybanu, mokasasna rpyrma SHTOMOJIOTOB
u3 3MHa, Ky6anckoro 'AY u BHUMB3P. mu ocyiecTiieHa mporpaMmma 3K0JI0OTUYECKOTO
YIIpaBJICHUS TOMYJISIIUSME BPEIHBIX BUJOB, CHIDKAs UX YHCICHHOCTh, COXPAHsS MOJIE3HBIX
BUJIOB WICHUCTOHOTUX M CHMYKasi XMMUYECKOE 3arpsisHeHUe OKpysxatomiein cpeabl (Cyronses
u 1p.,2013).

Pabot mo orenke pos 3HTOMO(AroB B arpoOHOIIeH03aX HA YPOBHE UX OMOIIEHOTHYE-
CKOTO KOMILJIEKca U coolmiecTBa BHIOB (GuTodaroB (M BapHaHTOB) MHE HE BCTPEYATIOCH

(3yOkoB, 2015a).
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T'masa VII
YUYACTHUE HAYKHU 3AILIUTA PACTEHUM
B ECTECTBO3HAHUMMU CEJBCKOXO3SMCTBEHHBIX 3EMEJIb

HayKa 3alIUThI paCTeHI/II\/‘I BEACT HMCCIIENOBAaHUA BPEIHBIX 00BEKTOB BO BCEX OCHOBHBIX
KOMIIOHEHTAaX CEJIbCKOXO3SIHCTBEHHBIX 3€MECJIb, IO3TOMY IMPAKTUKYCMBIC €O METOAOJIOTHYCCKUEC
1 J3KCICPUMCHTAJIBHBIC MOAXOAbI PACCMATpPUBANOTCA C LCJIbIO bonee FJ'Iy6OKOFO €CTCCTBCHHO

Hay4HOT'0 MO3HAHUS CEJIbCKOU MPUPOJIBI.

CymiecTByeT Kak MUHUMYM TPH apryMEHTa, 4TOOBI BhICKa3aTh TaKOe CY)KJIECHUE O pa3-
BUTHM HAYKH 3aLIUTa CEIbCKOXO3SIMCTBEHHBIX pacTeHuii B PD.

Bo-niepBbIX, pbIHOK Ha OCHOBE HMCIOJIb30BaHUS MECTUIUA0B OOECIeUns MPaKTUYECKU
3alUTy pacTeHHI Ha MOJSAX OT BpeauTesel, Oone3Hel u copHor pacturenbHocTd. C 1uiey
rOCy/IapCTBEHHBIX HAYYHBIX YUPEXKJCHUHN CHITA M3BEUHAs 3aJaya MPOU3BOJICTBA, paclpesie-
JIEHUs!, IPUMEHEHUS] U YHUUYTOKEHUE OCTAaTKOB sIIOXMMUKATOB. Bo Besikom ciyuae, cyas 1o
nH(pOpMallUK B UHTEPHETE, PU HOPMAIBHOM OOCIy:XuBaHuM punnanamu Poccenbxo3neHrpa
MCX cenbXx03mpou3BOIUTENECH BCEX PAHIOB HE JIOMYCKAeTcs KaTacTpo(PUUECKHX MOTEpb
pPacTeHUEBOUECKON MPOAYKLIUU M, OE3YCIIOBHO, CHMXKAETCS YPOBEHb 3arpsi3HEHHUs OKpY-
JKaroIlel cpesibl OCTaTKaMU MECTULUAOB O1aroiapsi OTHOCUTEIbHOMY KOHTPOJIIO CO CTOPOHBI
Poccenpxo3naazopa. HamewaeTcs: TeHaeHIUsS CHUKEHUs HapylieHud B cdepe Oe3omacHOro
obpainenus ¢ necruiuaamu (3yokos, 2015a).

OTOMY K€ CITIOCOOCTBYIOT CHCTEMBI 3alllUThI CEIbCKOX03IHCTBEHHBIX pacTeHuil, pa3pa-
6oranHble B crneuuanu3upoBanHbix HUU, Tak u BKIIOYEHHBIE B CUCTEMBI 3eMJIENIETHUS pe-
ruoHanbHbIx HUMCX. MoXHO HaneaTbCcss Ha mpoTshkeHuH 5-10 jleT Ha onpeAesieHHyo CTa-
OMITM3AIMI0 HEBBICOKOTO YPOBHS MOTEPh YpOKasi OCHOBHBIX MOJIEBBIX KYJIBTYp MPH COXpaHe-
HUM OTHOCUTEIBHON YCTOMYMBOCTH arporeoreHo30B (CeBOOOOPOTHBIX arpo3KOCHUCTEM) B
OO0JIBIIMHCTBE PETHOHOB CTPAHBI.

Opnako HeKoTOpasi cTabuau3anus GUTOCAHUTAPHOTO YPOBHS HA IMOJISIX JIOCTUTHYTA HE
Ha OCHOBE Hay4YHO OIPEAEISAEMBIX I1ApaMETPOB HENIOCPEACTBEHHON YIPO3bl IOCEBAM CO CTO-
POHBI BPEIHBIX OOBEKTOB, a MyTEM YCTAHOBKU KCIIEPTHBIX TPYOBIX YCPETHEHUNA 0KHMIaeMO-
ro Bpena. C 3TOM 1eNbI0 Yalle BCEro pyKOBOJCTBYIOTCS SKOHOMHUYECKHM IOPOTOM BpEno-
HocHocTH (DOIIB) — opHMM 3HA4YeHWEM YHUCJICHHOCTH JHOO CTENEeHH TMOBPEXKIIe-
HUS/TIOPaKEHHS PACTCHUN BpEANUTENIEM WM (PUTOMATOT€HOM B JIy4IIeM clly4yae JJIsi pernoHa

a To u ansa repputopuu Beed PO. Kak uzsectHo, D11B 3aBUCUT OT CTOMMOCTH CPEJCTB 3alllu-
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Thl U1 COXPAHEHHOT'O ypoxkasl. B ycioBusax pplHOUHOM SKOHOMUKH DIIB Hano BBIUUCIATH, €C-
JIM HE KaXKJIOTO TMOJIs, TO KaXKI0TO X03s51icTBa — 00s13aTeNbHO!

Bo-BTOpBIX, 32 3TOT NEepHOJ 3allUTa paCTEHUHN NPOUIET MOAEPHU3ALIMIO U pa3paboTaeT
KayeCTBEHHO HOBBIE CHUCTEMO3AILUTHbIE TeXHOJOrMH. OCHOBAaHUSA K 3TOMY UMeErOTcA. Tak
3amuTa pacTeHuit Omaronmapsi uccienoBanusMm BU3P Beimia Ha OMOLEHOIOTUYECKUH YpO-
BeHb WHBeHTapu3anuu arpoduoreoriero3oB [[UP (Illmanes, 2012), oneHKH KOMILIEKCHON
BPEJIOHOCHOCTH BpeauTesei, 60e3Hel U COPHIKOB B IOCEBAX OCHOBHBIX IOJIEBBIX KYJIbTYP
(3ybOkoB u ap., 2005; Hlnaunes, ['ony6es, 2008-2010), pazpaboTKu TEXHOIOTUHN 3aIIUTHI pac-
Tennit noneBsix KynbTyp [{UP (Jlantues, llnanes, ['onuapos, 2008-2012). 3tu uccienona-
HUS MO3BOJIWIM pa3paboTaTh OMOLEHOJOTMYECKHE MPEAUKTOPBI MPENCTOSIEN MOAEpHU3A-
UM 3auThl pacteHuit (3yokos, 2013), Ha OCHOBE HE MOT0JIOBHOI'O YHUYTOKEHHSI MOIYJIs-
Ui BpeIHbIX OOBEKTOB Ha MOJIE, a MpepbIBaHU OMOLIEHOTUYECKUX MPOLECCOB, B KOTOPBIX
0co0u 3TUX BUJIOB Y4acCTBYIOT. BHOIIEHOTHYECKHE TIPOIIECChl CAMOBO3HHUKAIOT HA OCHOBE Te-
HETUYECKUX CBOWCTB KaKIOW KUBOW OCOOM M CaMOPETyJIHPYIOTCS 3a CUeT OECCYETHOTrO KO-
JIMYECTBA NPOTEKAOIUX Tpopuueckux cpszeil. Tak ke peryiampyrorcss 3KOCUCTEMbI U BOOO-
1ie Bcst Ouora. [Ipuposa yctpoeHa npocTo, HO HaJEkKHO!

B-Tperbux, pedopma Hayku TpeOyeT MHTEHCHU(UKAMU HUCCIENOBAaHUN C (yHIaMEH-
TaJbHBIM YKIIOHOM. B cucreme oOpazoBarenbHbIX HayK MUHOOpHayKa B MOCIEAHEE AECATH-
JIeTHe YCUJIEHHO pa3BUBaeT ecrecTBo3HaHue. [lepsbie yueOHMKN nosBuianch B 2000-e roabl
KaK Ul CpeIHEero, Tak W JAJs BbICIIero oopazoBanus. Ho o ecTrecTBO3HaHMU CEITbCKOXO3s1H-
CTBEHHBIX 3€M€JIb B HUX YIIOMHUHAETCSl KpaliHEe Pe/IKO, MOCKOJIbKY CUUTAETCS, YTO ITO UCKYC-
CTBEHHbIE 00pa30BaHUs, yIpaBisieMble YEJIIOBEKOM OMATh-Taku U3 KypcoB MOH (3y06kos,
2015a). OnHa necsiTas 4yacTh CYIIM Ha 3eMile OCTallach 3a MpeJielaMi Hay4HOT'0 MMO3HaHUs!

N3 Bcex cenbCKOXO03SHCTBEHHBIX TUCHMIUIMH OJIMKE BCEX K KOMILJIEKCHOMY BBIMIOJHE-
HUIO 3a71a4 MOJIEBOTO €CTECTBO3HAHUS CTOMT 3aluTa pacTeHuil. OHa 0XBaThIBAE€T BCE OCHOB-
Hbl€ KOMIIOHEHTBI MPHUPOJIbI CENbCKOXO3SIMCTBEHHBIX 3€MeNlb — arporeolneHo3oB ((payHbl U
(10pbI 11IeHO30B TOJIEH, MMe0LEeH030B, OTBETCTBEHHBIX 32 MOYBEHHOE IUI010poane, (uromna-
TOTEHHBIX KOMIUIEKCOB) 1 MOHUTOPHHT UX CyKIeCCUH, (POPMUPOBAHUE MPOYKTUBHOCTHU I10-
CeBOB 1 00pb0a C BpeHBIMU BUJIaMH, a TAK)KE OCYILIECTBICHHS SKOJIOTHYECKOTO MOHUTOPUH-
ra ¥ 3aluThl OT JerpaJaliy MaXOTHOTO CIIOS.

ArposKocHCcTEMBI — LIEHTPATIbHBIN KOMIIOHEHT CEJILCKOTrO JIaHAAa(Ta — TECHO CBSI3aHbI
C reocHCcTeMaMH, Ha KOTOPBIX OHM COOCTBEHHO PACHOJaraloTcs, oOpa3ysl eIuHOe MOHSTHE
arporeo3KOCUCTEMBI — IIPEIMET U3yUEHUS KaK 3eMJIENIENbIIEB, TAK U 3aIIUTHUKOB PACTEHUM.

bosniee Toro, B Henpax Bceepoccuiickoro HUUM 3ammTel pacTeHuil pa3BUIIOCh U3YYEHUE arpo-
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OMOIICHO30B, MOJyYHBIICE Ha3BaHHE arpOOMOIICHOIOTHS, TPU3HAHHAS 3KCIIEPHUMEHTATLHBIM
ornenom OuorneHomorun (I'mispos, 1980; 3yOkoB, 2005). ArpoOHOICHOIOTHS 3aHUMACT
LEHTPAJIbHOE MECTO B €CTECTBO3HAHMH CEJIHCKOXO3SIMCTBEHHBIX 3€MeNb — 0000IIaronei

HayKH cieayromei natmietku (3yokos, 2014).
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3AKVIIOYEHUE

B o6nactu arpobuoneHon0oruu, — OTHOCUTENbHO MOJIOJON Hayku XX BeKa, TPYIUIOCh
HECKOJIbKO MokojeHnit yuensix BU3P. Ux Tpyn 3aBepunics pazpadorkoit AIPOBUOI'EO-
LHEHOJIOI'MU — mononoii Hayku XX| Beka, coeAMHUBIIEH 3HaHUS 00 arpoOMOIIeHO3aX U U3
HUX COCTOSAIIMX LIEJOCTHBIX arpO3KOCHCTEM, KaK MPUPOIHBIX CaMOpa3BUBAIOIIUXCS B abHO-
TeHHBIX YCJOBUSAX Cpe/ibl U J00ABOYHBIX aHTPOMOI€HHBIX Bo3AelcTBUI Yenoseka. Arpoduo-
T€OLEHOJIOTHUS METOAO0JIOTMYECKH PACTEKIIAch 110 BCEM HAMpAaBICHUSIM 3alUThl PaCTCHUN U
3emsienenusi. [lomyuyeHHble B pe3yibTaTe MHOIOJETHUX HCCIIEIOBAaHUI 3HAHUS MO3BOJSIOT
KOPEHHBIM 00pa30oM MOJEPHU3UPOBATH MOJIEBYIO 3AILUTY PACTEHUH, CMEHHUB Hapajurmy
YHUYTOXKEHUS BPEAALINX BUJIOB Ha MApaJurMy MpepbIBaHUs BPEIOHOCHBIX JUIS KYJIbTYPHBIX
pacTenuii TpopUIecCKUX OMOIIEHOTHYECKHX TporieccoB (3yokos, 2013, 2014).

Pazpaborana «KoHuenuust MOAepHHU3AIMK TTOJIEBOM 3aIIUTHI PACTEHUI», 3apETUCTPH-
poBaHHas B 06a3e AaHHBIX Poccenbxo3akajeMuu MoJI perucTpaliOHHBIM HOMEPOM pe3yJibTa-
ta RASHN.7820003347.11.8.015.0/010. «IIpuBeneH 0630p TepMUHOIOTHUECKUX, OPTaHU3a-
LMOHHBIX U METOJIOJIOTUYECKUX ACTIEKTOB SKOCUCTEMHBIX MCCIIEI0BaHUMN arpo3KOJIOTHYECKUX
HanpaBlieHUH ((hPUTOCAHUTAPHOIO, arpOTEXHUYECKOT0, arpo(UTO’KOIOTHYECKOT0), ¢ KOTO-
PBIMH CBsI3aHa MOJAEPHHU3ALINS 3aLUThI PACTEHUH OT MOJEBBIX BPEAHBIX OPraHU3MOB M XUMU-
YEeCKOI'o 3arps3HEHUs B paMKax aJlalTMBHO-JIAHAMA(PTHON MHTEHCH(UKALUN PAaCTEHUEBOI-
ctBa. B BU3P pa3BuTo arpoOnoneHoI0rHuecKkoe HalpaBiIeHUe UCCIEI0BAHUN )KUBBIX COO0-
IIECTB MaXOTHBIX 3eMeNb (arposkocucTeM). TeopeTndyeckue no0KeHus: arpoOHOLIEHOIOTHH,
OCHOBAHHBIE Ha KOHIIETIIIUN OPraHU3allMOHHO-TIPOCTPAHCTBEHHOM CTPYKTYpPHI M10JIEBOTO OMO-
reoreHo3a (1IeJ0CTHON arpo’KOCUCTEMbI) Kak 00pa30BaHUM HE HA OJHOM I10JIe (arpoleHo3e),
a Ha TEPPUTOPUM KaK MUHUMYM IIOJIEBOIO CE€BOOOOPOTA, BOCIOJIHEHBI CTPYKTYpOH (yHK-
LMOHAJILHOM OpraHu3aliK arpoOHOreoleHo3a — KOHIIETHENH caMOperyisiliud B HeM Ouolie-
HOTHYECKHX IPOLECCOB, MPOTEKAIOIINX HA CTPYKTYPHOM YPOBHE arpOleHOKOHCOPIHUM (311e-
MEHTapHBIX arpo3KOCUCTEMOK). BBeieH HOBBII TEPMHUH «eCTECTBEHHBI OMOMETOM» — MOJIH-
¢buKanysg yciaoBUH C HENbI0 CTUMYJIMPOBAHUS PETYIUPOBaHMS MOMYNISuuil ¢utodaros co
CTOPOHBI XHIIHBIX U MAPa3UTUUECKUX YICHUCTOHOTHX». Pazpaborunk: [HY Bcepoccuiickmii
HUM 3ammrtel pacrenmit. YdueHwni cekperapp H.A.benskoBa. ABtop 3yokoB A.D.

(http://www.vniiesh.ru/results/katalog/2202/12309.html).
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Abstract

The First part of the book is dealing with the agrobiocenology development stage of physiognomic de-
scription of agrobiocenoses. The formation of agrobiocenology occurred in short period. Few research expedi-
tions of VIZR (All-Russian Institute of Plant Protection, St.Petersburg) did their work in Orenburg steppes in
1935. One year later brief reports concerning study of field biocenoses were published (Bei-Bienko, 1936; Bei-
Bienko, Grigor'eva, Chetyrkina, 1936; Grigor'eva, 1936; Igoshina, 1936; Kir'yanova, Gurvich, 1936). The start-
ed investigations could not be related to any branch of agricultural discipline. As for ecology, it already held a
new branch of biocenology dealing with terrestrial communities of organisms as well, but it was very young
science and it did not studied field communities yet at that time. The term “ecosystem” (Tansley, 1935) was
applied in our country much later. Therefore, the term “agrobiocenosis” contained already prefix “agro” that
emphasized organisms to be related to soil conditions.

Later, agrobiocenology was named as experimental branch of biogeocenology (Gilyarov, 1980a). The
latter appeared six years later (Sukachev, 1942). G.Bei-Bienko considered that “study of organism communities
in agricultural crops appeared to be the special branch in ecology of animals” (1961, p.764).

Those works have high priority as they have initiated new agricultural science (agrobiocenology) with a
new subject of research, namely agricultural community of organisms in the field. In present time,
agrobiocenology is considered as an important branch of modern ecology (Biocenosis..., 1986, p.3), plant pro-
tection and biogeocenology (Gilyarov, 1980b). The definition of agrobiocenology has been included in scientific
dictionaries (Reimers, 1990). Agrobiocenology is considered as theoretical basis of integrated plant protection
(Pavlyushin, 1999).

| have to emphasize again the main feature of agrobiocenology, i.e. its new subject of research. Nobody
distinguished agrobiocenosis as original subject before. Insect fauna was described in field for hundred years.
As a result, there were many data in entomology concerning mass occurrence of pests. Botanists knew about
many species of weeds, and phytopathologists knew about plant diseases. These various materials were only
attributed to agricultural plants, being differentiated according to structure of above-mentioned sciences.

G.Bei-Bienko with his colleagues pioneered studying communities of insects and other arthropods in
wheat crops and showed that agrobiocenosis developed in every agricultural field being compared with commu-
nities of insects in adjoining virgin and old-fallow lands. However, according to the authors, this agrobiocenosis
was not so stable as virgin one and, moreover, had seasonal development (Bei-Bienko, 1936). The specific
composition in agrobiocenoses was completely determined by adjoining wild communities and had less number
of species, but every species had greater abundance of individuals. Agrobiocenoses in wheat crops formed very
quickly in 1.5-2 months in the next year after ploughing up the virgin communities. Communities in crops with
wheat monoculture as well as virgin communities had high specific diversity and stability of soil fauna. In some
cases, wheat crops had higher specific diversity than virgin sites due to immigrant species (Tishler, 1971).

The old-fallow lands were the most abundant in number of species and number of their individuals. The
increase of density in some species occurred in couch-grass and wild-grass communities, whereas individuals
were distributed equally among species in virgin site with constant conditions. Wheat community developed
seasonally. The number of individuals of none of the systematic groups of grass and ground-surface dwelling
insects and nematodes was more abundant in wheat crop as compared with other habitats (Kir'yanova, Gurvich,
1936), excepting some species: larvae of grain noctuid moth Hadena sordida (=Apamea anceps), cereal bug
Trigonotylus ruficornis, larvae of thrips Haplothrips tritici. The total number of insect individuals increased
sharply owing to these species. Composition of communities of soil species was similar in all habitats.

Strong fluctuations of number of some species in old-fallow lands were determined by vegetation. For
example, couch-grass communities vegetation consisted of one species entirely, namely Agropyron repens
(Igoshina, 1936), therefore Meromyza saltatrix and Poeciloscytus vulneratus were dominant species here (Bei-
Bienko, 1936; Grigor'eva, 1936).

Wheat crops were characterized by original and rather constant fauna of invertebrates (about 20 common
pests, predators and other species). This fauna was similar from field to field within large territory and included
only few species with sometimes extremely high number of individuals (Bei-Bienko, 1939). The geobotanic
descriptions of vegetation were carried out in virgin and old-fallow sites adjacent to wheat crops (lIgoshina,
1936). There were little data concerning weeds in agricultural crops: only dominant species were considered
(Bei-Bienko, 1939). The special role was given to arthropods inhabiting steppe gramineous communities. Some
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species which can be potential pests of wheat after cultivation of virgin communities were described
(Grigor'eva, 1936).

None of the agrobiocenoses was described before already mentioned VIZR expedition, especially in
comparison with wild biocenoses. There was no any work concerning description of agricultural communities
among those looked through by G.Bei-Bienko. “The fact is amazing that even wheat crops were not studied as
special communities of plants and animals in any country” (1939, p.124). It worse to note that results of study-
ing agricultural communities were very poor in other countries many years later. Most ecologists adhered to
applied ecology and zoology, although they differentiated “primary” wild communities and “secondary commu-
nities of life” sustained by human (Friderks, 1932). Some ecologists asserted that studies on “secondary” com-
munities are useless for investigations of nature (Shelford, 1912).

Two methodological conclusions were followed: 1) study of some individual components of a
biocenosis can not belong to biocenological research (Bei-Bienko, 1936, p.75); 2) communities of any agricul-
tural plant are original, artificial, biocenoses are characterized by a certain complex of inhabitants belonging
to different animals (i.e., p.123).

In his next publications G.Bei-Bienko defined agricultural communities as “secondary or cultural
biocenoses”, or more properly to say, “agrobiocenoses”, or shortly “agrocenoses”. He took the words “second-
ary biocenoses” to mean an individual field or kitchen-garden and kept this point of view later (1957, 1961). So,
he defined the comprehension of agrobiocenosis as referring to one field for a long time.

As for me, | support completely the first viewpoint of G.Bei-Bienko, and | would like to note its exces-
sive categorical content. Besides, the opinion was expressed by himself at the first stage of “characteristics of
specific composition in biocenoses” (Bei-Bienko et al., 1936). Some features concerning function of
agrobiocenosis would come to light, if total complex of organisms and interactions among them would be inves-
tigated. Study on biocenotic relations, e.g., interactions among individuals in community, can be also assigned
to biocenological research. Description of faunistic and floristic composition of species without interactions
among these is a task of other disciplines. Biocenological data concerning interactions among species in com-
munity were gradually accumulated before and after that period, transformed according to their own logic. In
particular, much data have been got into population biology and lost there as these data have been used only as
factors determining number of specific populations.

The investigations of wheat crops were in agreement with scientific problems set in our country at that
time. The communities of pests and diseases instead of populations of single pests were studied by VIZR ecol-
ogists (Zelenukhin, 1936). The practical problems were set to be solved in addition to theoretical ones, namely
1) to obtain parameters of habitat distribution, potential and actual harmfulness of pests for the purposes of terri-
torial zoning of pests and diseases (Shchegolev, 1935); 2) to determine complex of economically important
pests (Bei-Bienko, 1936). The problems were set regarding active human intervention in nature, i.e. “construc-
tion of new biocenoses for different economical needs” being maintained in conditions of favorable productivity
using natural resources (Troitskii, 1932, p.117).

Using modern terminology, there was a break in ideas about principles of organization of communities
which had regular connections inside agricultural crops at that time (Gilyarov, 1945).

The main methodological conclusion can be made on the basis of first pioneering research of plant and
arthropod communities by VIZR ecologists. The conclusion is that approach to study organisms in agricultural
fields was realized on a level of agrobiocenosis, which is a community of organisms in the field interacted func-
tionally among themselves.

Studies on soil organisms and their complexes were intensively conducted in the 1930-s (Frideriks, 1932;
Gilyarov, 1945, 1965). Later, this branch of knowledge was evolved into biology of soil organisms (Aleinikova,
1964; Tishler, 1971; Stebaev, 1976; Chernova, 1977) and found its application in agrobiocenology (Grigor'eva,
1950). A conformity between complexes of soil organisms and different types of soil allowed M.Gilyarov to
develop a zoological method for the soil determination, including soils under agriculture. The quantity of soil
organisms depends mostly on the type of soil and humus content both in agricultural and wild biogeocenoses
(Aleinikova, 1976). The succession in field communities of soil and ground-surface arthropods being tended to
decrease of specific diversity and increase of number of individuals in comparison with wild communities was consid-
ered (Mordkovich, 1984). In particular, the increase of number and specific diversity in carabid beetles in the fields
should be noted. On the contrary, these parameters were greatly decreased in large-sized saprobes including earthworms
(Titova, Zhavoronkova, 1965; Mordkovich, 1984). At the same time, the density of micro-arthropods in humus exceeded
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its maximum values in wild communities (Chernova, 1982). Similarly, the abundance of soil arthropods, according to
many authors, considerably increased under influence of organic and mineral fertilizers recompensing its reduction after
cultivation.

Agrobiocenological studies were intensively continued 20 years later by the same scientists in the origi-
nal “experiment” of development of virgin and unused lands in the Kazakh steppe (1954-1962). The dynamics
of wheat agrocenosis formation after virgin steppe community disruption was studied. At the first stage, during
the short period, the crops were formed owing to the species of the local fauna that survived in agrobiocenoses
and migrated from adjoining territories. Weed vegetation was formed also owing to the local flora, including
seeds in virgin soil (Grigor'eva, 1962). There was more than 2-fold reduction in number of indigenous species,
but approximately 3-fold increase in number of some dominant species, and manifold (dozens and hundreds
times) increase in number of most adapted species.

At the second stage, during several years of wheat growing, crops were enriched by species of weeds and
invertebrates. As a result, the wheat crops surpassed the virgin crops by abundance of species, i.e., it was shown
for ground beetles (Carabidae), and got close to the old-arable lands by that option. The number of the most
dominant pests decreased; the correlation between number of entomophagous and phytophagous hexapods in-
creased that improved the self-regulation of agricultural communities (Bei-Bienko, 1957, 1961; Grigor'eva,
1960).

The structure of crops in the old-arable lands is of a special interest. In the Kazakh steppes, the species
compositions in virgin and old-arable lands are equally diverse, numbering 200 species. The common quantity
of insects is also similar in these communities. Moreover, it remains the same in such communities in the Oren-
burg and Kazakh steppes, and some species could be replaced by others.

The main property of crops noted above is a temporal and spatial constancy of organisms. As a common
result, one can use the T.Grigor'eva’s conclusion (1965): agricultural communities do not differ significantly
from wild ones. It was named “the agrocenotic succession rule” later (Mordkovich, 1984).

Academician M.Gilyarov noted the similar conformities in the succession of the soil arthropod com-
munities in old-arable lands for other regions of Russia. The constant species composition in cereal, legume
and other crops is observed on vast territories (Nefedov, 1953; Boness, 1958; Bodrenkov, 1974; Tishler,
1971). Moreover, M.Gilyarov (1943) showed the resemblance of the common structure of wheat pests be-
tween European part of Russia and North America, despite the difference in specific composition.

Field plant communities in the areas of old-arable lands also have stable organization; they are quickly
conformed after the change of agricultural measures. T.Grigor'eva distinguished two types of agricultural com-
munities: those formed under conditions of crop rotation and those under conditions of monoculture. The former
have a succession terminated annually after change of a plant, so such communities have limited mechanisms of
self-organization. The latter do not have such limitations. Agricultural communities are stabilized when species
diversity is increased, their numbers decrease and entomophagous species begin to suppress wheat pests more
actively (Grigor'eva, 1968).

These two types of agricultural communities and their differences can explain the existence of the oppo-
site points of view, when agrobiocenoses are compared with either initial and island or climax communities.
These types of agrobiocenoses are also treated differently in respect to their self-regulation.

Intensive crop protection measures along with new technologies of plant cultivation were supplied with
agrobiocenological monitoring. In particular, observations were carried out in crops in conditions of intensive
application of chlorine-organic insecticides for plant protection, in ploughing up virgin lands, in introduction of
cereal-and-fallow and row ways of agriculture, and in chemical intensification of agriculture. It was shown that
use of non-moulded shallow tilling as well as 3-4-year wheat monoculture in cereal-and-fallow crop rotation can
not lead to economically significant crop damage caused by pests. On the contrary, there is a 20-30% increase in
biomass of heterotrophic organisms and their specific diversity, and stabilization of the general phytosanitary
conditions in crops including increase in predatory/phytophagous insects ratio (Grigor'eva, Zhavoronkova,
1973). Communities of organisms in crops in conditions of shallow tilling are stabilized after some fluctuations
in first years "on the same level as in conditions of traditional tilling" (Tanskii, Chumakov, 1984; Tanskii, 1997,
p.256). At the same time, vast area under wheat crops (1.5-2 thousand of hectare) in Stavropol region in early
1980-s made for eggs of cereal turtle bug to be less infested by parasites in first generation. This fact promoted
prerequisites for mass occurrence of the bug (Glebov, 1993).

Intensive crop protection measures along with new technologies of plant cultivation were supplied with
agrobiocenological monitoring. In particular, observations were carried out in crops in conditions of intensive

86



ITpunoxcenus x xnyprary Becmuux sawumosr pacmenuil, Nel4, 2015
http: / /vizr.spb.ru/

application of chlorine-organic insecticides for plant protection, in ploughing up virgin lands, in introduction of
cereal-and-fallow and row ways of agriculture, and in chemical intensification of agriculture. It was shown that
use of non-moulded shallow tilling as well as 3-4-year wheat monoculture in cereal-and-fallow crop rotation can
not lead to economically significant crop damage caused by pests. On the contrary, there is a 20-30% increase in
biomass of heterotrophic organisms and their specific diversity, and stabilization of the general phytosanitary
conditions in crops including increase in predatory/phytophagous insects ratio (Grigor'eva, Zhavoronkova,
1973). Communities of organisms in crops in conditions of shallow tilling are stabilized after some fluctuations
in first years "on the same level as in conditions of traditional tilling" (Tanskii, Chumakov, 1984; Tanskii, 1997,
p.256). At the same time, vast area under wheat crops (1.5-2 thousand of hectare) in Stavropol region in early
1980-s made for eggs of cereal turtle bug to be less infested by parasites in first generation. This fact promoted
prerequisites for mass occurrence of the bug (Glebov, 1993).

The influence of fertilizers on agricultural communities is not so high. Thus, fertilizers have some influ-
ence on development rate of phytophagous arthropods and phytopathogenous fungi, but being applied in normal
doses, they do not deteriorate general phytosanitary conditions (Tanskii et al., 2001). If the number of leaf-
nibble pests tends to be increased owing to high rates of nitric fertilizers, then the number of predatory arthro-
pods is increased as well. Prof. V.Tanskii has made an important conclusion: "the expected effect can not be
attained by simple change of crop cultivation technology " (1997, p.256). The conclusion is disputable, but it
has advantage to unfounded, rash and speculative judgments concerning the role of agronomical factor in opti-
mization of phytosanitary conditions in crops. The additional influence of modificating factors including special
measures for plant protection is needed.

There are much data in the literature concerning great and long-term depression in number of
entomophagous species after insecticide treatment of crops. At the same time, the number of some
phytophagous species is restored in short period of time, being higher than that before treatment. Most of such
examples are dealing with orchards or communities with pests having several generations per year. Insecticide
treatment of small areas has another effect: the number of predatory arthropods is restored very quickly, and
phytophagous species have low abundance. The strip-like way of pesticide treatment of crops can be attributed
to integrated crop protection measures as combination of chemical measures and natural regulative factors
(Zubkov, Titova, 1976; Zubkov et al., 1986). There are some reports regarding increase in specific diversity
after a single insecticide treatment (Crosley et al., 1987). Most reports say that the number of phytophagous and
predatory arthropods is decreased after treatment and then restored depending on chemicals used and on period
of their application. Moderate use of insecticides in field (Zaeva, 1965) and in orchards (Tolstova, 1984) does
not violate natural regulation of pest communities. As a result, two factors influence pests, namely use of chem-
icals and pressure of natural enemies (Tanskii, Mamedov, 1992).

The results of the work of E.Sugonyaev and colleagues who studied field communities of cotton in North
Afghanistan and Turkmenistan are of a great interest (Stolyarov et al., 1974; Sugonyaev, 1979). The possibilities
of natural regulation of arthropods were showed. The crops with conditions of good growth for agricultural
plants exist on small territories under cotton surrounded with different vegetation of boundary paths, fences and
irrigation ditches. More than 70% of insects are friendly. By high diversity of species (over 300 species of ar-
thropods) the self-regulation of cotton crops is achieved owing to entomophagous species and insect parasites,
partly migrated from adjoining territories. The measures for cotton protection are not necessary here
(Sugonyaev, Kamalov, 1976).

There are some examples of successful introduction of beneficial species into orchards. The consequenc-
es of mass introduction of phytophages into ruderal communities and entomophages into crops were analyzed
(Nadykta, 1999). Essential advance has been achieved in use of natural possibilities of entomophagous species
in crops and greenhouses (Pavlyushin, 1998). The application of biological agents against agricultural pests has
become widely used (Kovalenkov et al., 2004). However, many of the cases of application of biological
measures for plant protection were carried out without detailed study on biocenotic effects, as well as introduc-
tion of new resistant cultivars. Nevertheless, the ecologically friendly orientation in plant protection measures
with long-term management of agroecosystems has taken on special importance (Fadeev et al., 1981;
Novozhilov et al., 1993; Sokolov, 1996). It includes wide application of biological measures for plant protection
(Sokolov, Korobskoi, 1996; Pavlushin, 1997). It will help to make ecologically stable agroecosystems and land-
scapes (Zhuchenko, 1993).

All above considered works in methodological respect make the fundamental basis of our modern
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knowledge of agrobiocenoses and belong to superficial description of communities in crops. This line of inves-
tigation in biocenology is based on description of specific composition in different crops (Kashkarov, 1933) and
separation of their structural elements, namely homogeneous groupings, layers, synusias and others (Viktorov,
1960).

It was emphasized that territorial features were inappropriate for the characteristic of different communi-
ties, it was necessary to proceed from organisms lived there (Beklemishev, 1931). However, this problem is still
insufficiently investigated. The description of biocenotic complex including aphids, plants and aphidophagous
insects in the fields and adjoining forest belts should be noted. This complex is based on close trophic relation-
ships among its members (Lakhidov, 1997).

Agricultural communities was determined as a complex of organisms in one field (crop) by
agrobiocenologists, so they were not involved in methodological disputes concerning the necessity to outline the
monotonous territorial groups in contrast to geobotanists. At the same time, the agrobiocenology has no special
methods for comparison and determination of communities used in geobotany. Large work on classification of
agricultural ecosystems, based on common description of flora and fauna is waiting for researchers.

The words of G.Bei-Bienko sound like permanent reminding about importance of these studies (1961,
p.764): "it is still too little works embracing all or major part of fauna in agricultural ecosystems”. The concep-
tion of biocenosis is used only for description of new species of plants and animals that is a problem of "quanti-
tative faunistic research™ (Viktorov, 1960).

Geobotanists made a certain contribution to the development of agrobiocenological ideas. They began
to consider weed vegetation together with agricultural plants as a plant community long time ago (Sukachev,
1910; Braun-Blanquet, 1928; Komarov, 1935). The term "agricultural phytocenosis™ (agricultural plant com-
munity) appeared (Kozo-Polyanskii, 1932). However, as N.Kamyshev noted (1939), the authors only expressed
their positive relation to study field plant communities in most of early works, while their negation of belong-
ing crops to real plant communities, comparing these with "casual crowd" which, being broken up, will not be
able to gather (Pachoskii, 1917, p.180). If we take into account that some geobotanists touched such "witty
analogies" much later, we understand then, why the organizational structure of agricultural plant communities
is spared amazingly less attention. Some geo-botanists (N.Kamyshev, 1939; M.Markov, 1967, 1972;
A.Chasovennaya, 1975) kept to the viewpoint that plant communities in crops were similar to wild ones.
They considered interactions among plants to be the main factor of development of communities. Other
geobotanists denied this opinion, considering the environmental (external) factors to be the main (Grodzinskii
et al., 1991). None of the viewpoints has been confirmed experimentally. In both cases, agrophytocenosis is
considered as annual or perennial plant community in one field.

In the First Inter-University conference on agrophytocenology in Kazan University in 1967
agrophytocenosis was considered as a plant community of natural biogeocenoses. Later, agrophytocenology was
considered as a separate agricultural discipline. At the same time, geobotanists considered phytocenosis as rela-
tive concept, "i.e. contour characterized by certain similarity in vegetation™ convenient for different descrip-
tions (Vasilevich, 1983, p.40).

Works on agricultural plant communities had certain results in classification of weed vegetation mostly.
This work was made in Tatarstan, Bashkortostan, and in the Upper and Middle Volga Regions most successful-
ly. Weeds as indicators of plant growing conditions were used during the last decade as a main feature in deter-
mination of types of field vegetation. Formerly, an agricultural plant was such a feature. The studies of interac-
tion among plants in crops are extremely scarce. The studies on agricultural plant communities still have de-
scriptive character, with only some exceptions.

The investigations of mutual relations among organisms in consortia should be considered. According to
N.Beklemishev (1951), consortium is developed on every plant. It is a complex of different species
(phytophagous and predatory arthropods, phytopathogeneous fungi) which are connected by trophic and
ecotopic relations with plant. Consortia exist in agrocenosis really as well as every plant and can be defined as
subsystems of agrocenosis. Consortia are “plant home” but incomplete, there are no abiotic conditions here.
Consortia are investigated in autecological level in its interaction with the environment.

“Specific consortium” and other terms belong to gnoseological definitions. The classification of such
definitions was needed. There were a number of definitions, for example, “tri-trophic system” is a combination
of components of three trophic levels (plants and consumer organisms of 1% and 2" order (Voronin et al., 1999;
Theoretical bases..., 2004)); “pathosystem” is a complex of host and parasitic species related (Sokolov,
Philipchuk, 1997); “bi-trophic system” is a “parasite-host” system. The term “individual consortium” is assigned
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to initial definition of consortium.

Such a consortium approach is used in study on immunological properties of cultivars and in superficial de-
scription of agrocenoses. However, this approach can not let obtain quantitative estimations of biocenotic relation-
ships, because interactions among plants and animals in community can not be revealed. These estimations are less
effective, especially in studying pest harmfulness. As it is known, phytophagous insects promote increased produc-
tivity of near-standing uninjured plants, decreasing productivity of injured plant. All attempts to get true estima-
tions are baseless without taking into account this fact. Hence, experimental research (field sampling in unit area of
crop) should be carried out in a group of interacting consortia. The plant “cenocell” was considered by Ipatov
(1966) as the least plant grouping. The direct interaction among plants occurs in this cell. Then, heterotrophic
organisms take up their residence here. As a result, an original complex of interacted organisms is developed,
interacting also with the environment. | name this complex agricultural cenoconsortium (agrocenoconsortium).
The quantitative estimations of biocenotic relationships can be obtained only in agrocenoconsortia, including
their modification in conditions of introduction of new cultivars (Zubkov, 1995).

Human is considered as a creator of agricultural ecosystem: he creates a complex of species, i.e. a sec-
ondary biocenosis, which is made up of one agricultural plant species. The sustainability of such a biocenosis is
maintained by human (Bei-Bienko, 1957). Agricultural plant community is also made and maintained by human
(Markov, 1974; Grodzinskii, 1979; Urazaev et al., 1996). The conclusions about artificial nature of agricultural
ecosystems and even soils under crops (this opinion also exists!) should obviously follow from such ideas.

Both wild biocenoses and secondary agricultural ecosystems are developed under the influence of natural
selection and, as a result, of hard struggle of species for their existence. Human agricultural activity is an addi-
tional powerful external factor of natural selection for organisms. Artificial selection takes place only in selec-
tion of cultivars. The latter are also under conditions of natural selection, which leads to degradation in their
properties that are useful and favorable for human. At the same time, cultivars act as a factor of natural selection
for different crop inhabitants.

The main distinction of agricultural ecosystems from wild ones is in external conditions, namely in addi-
tional human activity (ploughing up soil, introduction of plant seeds, fertilizers, pesticides etc.). This factor
modifies agricultural ecosystems and all their elements, namely soil, plants, phytophagous and predatory ani-
mals, saprobes, and microorganisms and leads ecosystems to a certain level of stabilization. Let us make some
comparisons. R.Naumov (1975) published data on 74 outbreaks of mass reproduction of the pivotal oak pests
for 30 years of observations in the Ulyanovsk Region: gipsy moth had 39 outbreaks, brown-tail moth 19, silk-
worm 8 and green tortricid moth 8 as well. Cases of synchronous outbreaks of reproduction of herbivorous in-
sects in forests and birch belts in Western Siberia (up to 10 lepidopteran species and 4 species of saw-flies) are
rather often and result in full nibble of tree foliage (Kolomiets, Artamonov, 1985). In the same years, the isolat-
ed instances of mass reproduction are observed among agricultural pests in these regions. There were only four
outbreaks of reproduction of beet webworm in Eastern Siberia for 50 years of observations over agricultural
pests, and just one outbreak of the species in Western Siberia for the last 20 years.

It is interesting to compare a distinction in estimation of stability of some processes in agricultural and
wild ecosystems. The annual sheet surface loss by 50-70% at forest trees is taken as usual, but damage of leaves
of agricultural plants (in most cases being completely harmless) causes alarm and appeal to resolute pesticide
treatment. Frequent references to losses of shoots of agricultural plants from pests are often hasty practice con-
clusions or direct concealment of agronomical failures.

Recognition of human as a "most powerful external factor" (Sukachev, 1974, p.10), i.e. additional factor
of natural selection, which had a great influence on organization and development of agricultural ecosystems, is
an important methodological conclusion.

Obtained results are fundamental basis of agrobiocenological knowledge. They showed the organization
of natural communities in conditions of additional human influence on arable lands. Seasonal crops of main
agricultural plants (wheat, legume etc.) are structurally stable within large regions, climatic areas and even con-
tinents. This is one of the main substantial conclusions on a first stage of agrobiocenological research.

And nevertheless, most authors consider the less degree of self-control of biocenotic processes in
agrobiocenoses. Agricultural biocenoses have the lowered ability of self-regulation of biocenotic processes that
were generally recognized (Bei-Bienko, 1957; Gilyarov, 1963, 1984; Grigor'eva, 1965; Zaslavskii, Sugonyaev,
1967; Tishler, 1971; Fadeev, 1981; Sytnik et al., 1987; Crosley et al., 1987; Chernyshev, 1994; Vronskii, 1996;
Sokolov, 1999).
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I shall note once again that all published data and judgments about agricultural biocenoses considered
above concern to communities of organisms in one field because it was a subject of agrobiocenological re-
search. Structural organization of agricultural biocenoses on arable lands on a background of economic map of
crop areas is difficultly discernible; therefore territorial extent of agricultural biocenosis is associated first of all
within the boundaries of one field. However crop is appreciably decomposed and reconstructed within one year
and, certainly, does not match the concept of self-regulating biogeocenosis. At the same time, agricultural com-
munity has always features of specific composition of heterotrophic organisms inherent in different agricultural
crops after its reconstruction. Obviously, agricultural biogeocenoses is a formation wider than one field.

The prolonged discussion concerning properties of self-regulation of agricultural ecosystem may be re-
solved conceptually. It is enough to take into account a hypothesis about greater extent of agricultural
biogeocenoses than one field, for example, within terrain of many-field crop rotation. "If agricultural biocenosis
is not treated as one field which initial development is annually terminated with a disaster as usual, but a
biocenosis of all crop rotation with boundary and inside areas of natural vegetation, then the elements of self-
control in agricultural biocenoses will clearly appear". There is also an additional "horizontal” cirion, i.e. com-
plexes of organisms move after agricultural crop rotation along with biogeochemical "vertical” cycle of matter
in such an agricultural biocenosis (Zubkov, 1968, p.43).

On the basis of this theoretical assumption the unification of views on the essence of agricultural
biocenosis within terrain of crop rotation can be reached. There is an intensive exchange by animals and weeds
between fields of such a crop rotation (Zubkov, 1970). In this case, many statements about inconsistency be-
tween agricultural biogeocenosis and wild biogeocenosis lose their sense. The basic features of integral
biocenosis: its self-regulation and self-organization are fulfilled in conditions of system-organizing cycles of
matter: a biogeochemical and additional biogenic under action of anthropogenic factor.

The degree of self-regulation of biogeochemical processes in agricultural biocenoses can not be meas-
ured directly, but it can be expressed by means of subordinate property — its stability. The carried out search has
shown that agrobiocenoses are comparable by stability and specific diversity with biocenoses receiving addi-
tional energy at river and sea floods (Zubkov, 1995). The increase in specific diversity in agroecosystems is
favorable for getting high-quality bioproduction and conservation of natural gene pool. However, it has not
proved yet that specific diversity in wild ecosystems is directly connected with their stability (Ryszkowsky,
Zyczynska-Baloniak, 1985).

There are resolutely no bases to consider integral agricultural biocenosis less stable and, hence, less self-
adjustable than wild primary biocenoses. There are no methodological bases to consider agrocenoses as imper-
fect ecosystems which should not be investigated for further management.

Physiognomic description of organism communities in crops is still developed. The communities of or-
ganics reducer organisms in soil are intensively described. The complexes of some organisms having potentially
regulatory effect on pests are studied. Moreover, the influence of intensive agriculture upon communities of
some heterotrophic organisms is revealed (Tanskii et al., 2001, 2003).

The wheat crops are the most investigated. Many of the books, publications and conferences concern
communities of different organisms in wheat crops. The physiognomic descriptions as well as description of
phytosanitary conditions are done (Biocenosis..., 1986). However, there is no any full characteristic of wheat
communities concerning statistical model of some individual wheat crop or mathematical model of typical
wheat crop within large regions.

The main tasks of plant protection in our country are related to further development and practical appli-
cation of the concept of “phytosanitary optimization of agriculture”. The problems of plant protection can not be
solved in conditions of intensive agriculture without study of structure and function of agrobiocenoses, comput-
er simulation of biocenotic relationships and stabilization of phytosanitary conditions in crops (Novozhilov,
1996, 1997; Novozhilov, Pavlushin, 1999).

Thus, the essential advance was achieved in description of agrobiocenoses in crop rotations in the Black-
Earth Region (Lahidov, 1997; Laptiev, 2003) and in large orchards (Niyazov et al., 2004) recent years. The in-
tensive work is carried out in agroecological stations of Agricultural Research Institute of Black-Earth Region in
the Kamennaya Steppe; in All-Russian Research Institute of Use of Improved Lands in Gubkino (Tver Region);
in Agrophysical Research Institute in Menkovo (Leningrad region). The monitoring of specific diversity, popu-
lation dynamics and harmfulness of some pests is carried out in these stations. Regional agrolandscape stations
are founded in the south of Russia, namely Gazyrskii station in Kuban region and Shpakovskii station in Stavro-
pol Territory.
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It is necessary to note the main thing in the conclusion, i.e. agrobiocenology is ready to make other in-
vestigations in addition to physiognomic description of crops. These investigations are studies on trophic struc-
ture of crops, informational-statistical simulation of biocenotic relationships in crops and others. Also,
agrobiocenology is ready to solve such problems of plant protection and biogeocenology as 1) increase of spe-
cific diversity and biological activity of soils in ecosystems; 2) use of natural regulatory processes in ecosys-
tems; 3) development of integral biocenological systems within crop rotations; 4) regulation of phytosanitary
conditions in agroecosystems.

The Second Part of the book focuses on ecosystem development of quantitative agrobiocenology, in par-
ticular on trophic structure of agroecosystems and quantitative assessment of biocenotic relationships among differ-
ent organisms. Agrobiocenology is a young science. It dates back to first articles regarding field communities.
These articles were a result of expeditions’ research conducted by VIZR scientists in 1935. They were very pio-
neering at that time. Now agrobiocenology consists of several branches: descriptive agrobiocenology, agrobiocen-
ology of plant communities, and agrobiocenology of reducer soil organisms (mostly bacteria and some fungi),
mathematical simulation of agricultural ecosystems and others.

Quantitative agrobiocenology appeared later. It embraces agrobiocenological monitoring research, struc-
ture of organism communities in agricultural ecosystems, process of bioproduction, cycle of matter, succession
of agroecosystems and their energy development.

The future issues of quantitative agrobiocenology are in development of methodological conceptions and
methodical supply of weed and whole agroecosystem monitoring and mathematical simulation of agricultural eco-
systems.

The investigations of relationships among crop dwelling species are carried out since the beginning of
the 20™ century. It is original line of investigation in agrobiocenology. The relationships between cultural plants
and pests, phytopathogeneous species and weeds, and also between harmful and beneficial insects are the most
important practically.

Some early studies of insect harmfulness conducted by famous Russian entomologists N.N.Troitskii,
A.V.Znamenskii, N.V.Kurdyumov and others were summed up by A.A.Lyubishchev in his works (1931a,
1931b). He revealed true estimation of yield losses caused by pests and used statistical approach to the estima-
tion of insect harmfulness. Such studies had long development: from simple ascertaining a fact of yield losses up
to the estimation of total harmfulness of weeds, pests and dis-eases in whole crop rotations.

Furthermore, some new methods were developed. In particular, vegetation method and method of field plots were
developed to estimate losses caused by harmful insects and phytopathogeneous species. Similarly, method of model plots
was achieved to determine weed harmfulness. Extensive data obtained on agricultural pests and summarized by
V.I.Tanskii in his monograph (1988) could afford to extend the theory of relationships between plants and phytophagous
organisms and to design economic thresholds of harmfulness for main agricultural pests.

The economic thresholds of harmfulness were actively designed for the most harmful weeds (Voevodin, Zubkov,
1986; VVoevodin, 1987) and plant diseases (Chumakov, Zakharova, 1990). The lists of thresholds are regularly published.

Right after increase in computer engineering power the methods of experiments and data processing were
also improved, for example, from rough estimations of yield losses from pests comparing two groups of plants
(damaged and control) and using coefficient of harm (K,,) to complex vegetation experiments with evaluation of
interaction between different groups (insects and phytopathogeneous species, insects and weeds etc.). Thus, the
other pests have essential influence on plant diseases and their harmfulness (Tanskii et al., 2000). Geobotanists de-
signed competition indexes for weeds and cultural plants (Spaar, ed., 2003).

The method of statistical assessment of insect harmfulness used by A.A. Lyubishchev and biocenotic rela-
tionships (including predatory species and parasites) got further achievement.

The ecotopographic method for sampling or field biosurvey offered by A.A. Lyubishchev was put into the
basis of collecting the data in the field. However, this method was modified into the method of simultaneous sam-
pling of various organisms on permanent sampling plots commensurable with agricultural cenoconsortia (0.1 m? for
every plot in cereals and other short-height crops). Wright path regression analysis is the best method to estimate
biocenotic relationships among organisms (Wright, 1921). It is more convenient for relationship estimation in hier-
archical graphs (cultural plant — phytophagous species — predatory species). Wright path coefficient, p (or standard-
ized regression coefficient) does not only estimate the cause-and-effect relationship, but can afford determining
different paths of influence of one element on the other through the third one. In present time, difficult algorithms
of path analysis are rather easy for calculation using powerful statistical software like Statistica”. Moreover, Wright
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calculated algorithm for determination (D), which can afford to estimate interaction between arguments of regres-
sion equation with their influence on dependent variable (and all of this in 19211).

The unified method of statistical-informational assessment of biocenotic relationships among species using
data from sampling plots was offered (Zubkov, 1973). Overall approach to the assessment of biocenotic relationships
is appeared by multiple regression equation of dependent variable (X;) along its determinant (X,) and concomitant
(Xy) variables with standardized (p or B) and natural (b) regression coefficients.

This method was successfully applied in some cases. For example, it was used in estimation of the role of preda-
tory and parasitic insects and entomophthorous fungi in determination of aphid number (Zubkov et al., 1982; Voronin et
al., 2000); in estimation of degree of coherent seasonal development in aphids and their enemies (Zubkov, Lakhidov,
1999). Also, the productivity stimulation effect was revealed in winter wheat damaged by cereal leaf beetle at late brown
rust affection.

The effect of the joint influence of several pests upon cultural plants in case of their interaction is achieved by
multiple regression of plant productivity along parameters of the given pests (X, Xi’, Xi’* and so on) and along X
parameters, which are independent on X, but having an influence upon yield. In the latter case, the total harmfulness is
designed. It is expressed in terms of partial regression coefficients, which show “harm ability of a pest per unit of its
parameter (relative pest harmfulness). Next step is evaluation of yield losses (common and partial), relative coeffi-
cients of harm ability (B) in percentage from potential productivity and achievement of thresholds of harmfulness for
every pest.

The equations of total harmfulness for pests, diseases and weeds were obtained for winter wheat crops in condi-
tions of extensive and intensive technology of cultivation (Zubkov et al., 1989, 1991), for flax crops (Dmitriev, 2003) and
for millet crops (Shpanev, 2005). It was revealed at studying relationships among plants in crops that competitive ability
in some cultural plants is higher than in weeds. Besides, weed harmfulness is estimated in all crops of crop rotation in
Central Black Earth Region (Zhukov, 2004).

Such a quantitative parameter like “relative pest harmfulness” could afford to expand the types of features of
cultivar resistance to pests and diseases. It is possible to evaluate the influence of pests, diseases and weeds on plant
productivity through different features of cultural plants using statistical software. The influence of regular factors in
field experiments (fertilizers, pesticide treatments and etc.) on plant productivity can be estimated in such a way
through yield features (Zubkov, 1973, 2003).

Numerous data on agrocenosis structure, methods of an estimation of biocenotic interactions in agrocenoses,
of their trophic structures allow to transform phytosanitary monitoring into "agrobiocenological diagnostics™ of
crop state (Zubkov, 1995). They also allow to pass from survey of species population dynamics on an estimation of
the species adjoined number at permanent record plots (closing a monitoring chain "population density — sever-
ity/damage rate — vyield losses"), and further on an estimation of others biocenotic relations). The self-
descriptiveness of the collected information and efficiency of phytosanitary monitoring much grow.

Ecosystem development of agrobiocenology. Development of agrobiocenological research was under
ecosystem ideas since 1970-s (Odum, 1968, 1975). Our analysis has demonstrated similarity of one- or many-
field agrocenoses and wild ecosystems. The territorial extent of ecosystem does not play an essential role in its
modern definition; in most cases it is only meant (Reimers, 1990). E.Odum considered agroecosystems to be
"domesticated ecosystems” (1987), which are between natural ecosystems (pratums, forests) and artificial ones,
for example, towns. "Agricultural ecosystems have the same properties as natural ecological formations”,
R.Hart concluded (1987, p.104). V.N.Sukachev considered agroecosystems to be biogeocenoses too because
"such ecosystems have the most basic property of each biogeocenosis"” (1964, p.33). A.Tansley (1935) who was
the author of the term “ecosystem” did not also differentiate between "human-made ecosystems" and other eco-
systems: the basic processes of vegetation development are identical, no matter how the factors initiating these
processes might be directed.

What agroecosystems do authors mean is a question without answer. Uncertainty in ecosystem bounda-
ries and matter makes agroecosystem ideas ambiguous like in case of the term “agrobiocenosis™: is it either
“community of one crop” or “integral agrobiogeocenosis” covering large area. Hitherto, all investigations were
dealing with communities of only one crop.

Formation of agrobiocenology methodology started from recognizing agrobiocenosis. Therefore, it was
offered to assign to one-crop community the term “agrocenosis” and in other cases to use the term “agrobiogeo-
cenosis”. So, according to this differentiation not every agroecosystem is agrobiogeocenosis. Agroecosystem can
be applied to individual greenhouse, field or lands of a farm in agricultural terminology. The term "agrobioceno-
sis" has narrower frameworks. Agrobiogeocenoses can be considered as elementary units of agricultural land-
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scape, because they cover very large territories, for example within crop rotations; here additional binding rota-
tion of biotic components circulates alongside with biogeochemical circulation and rotation of mineral elements
(being compensated by fertilizers), as the response to anthropogenous influences (Zubkov, 1995).

At the same time, all definitions of biogeocenosis are closer to philosophic than to naturalistic ones. The
formula applied to it (biogeocenosis = biocenosis + biotope, where biocenosis = phytocenosis + zoocenosis +
microbocenosis) is still widely used in manuals on ecology and, of course, became obsolete. The conditional
character of such a partitioning of biogeocenosis is obvious. However, biogeocenosis is still considered as “eco-
system within boundaries of phytocenosis”, although the latter is a conditional geobotanical contour of vegeta-
tive cover.

The scientific search for systems making structural organization of agrobiogeocenosis found essentially
nothing except elementary ecosystem units — agricultural cenoconsortia (Zubkov, 1996), i.e. interacting directly
cells of Ipatov-Vasilevich (1969) (autotrophic and heterotrophic cells) in abiotic environment created mainly by
groups of neighbouring cultural and weed plants. One-crop community is an ordinary patch from ecosystem
point of view. Different crops have only quantitative distinctions in flows of matter. The chemistry of cycles of
matter in steppe and crop communities is practically identical (Titlyanova et al., 1979).

Organizational-spatial structure of agricultural ecosystem can be expressed by the following formula:

Agrocenosis, or crop Agrobiogeocenosis Agricultural cenoconsortia overlapping make at the same
(ecosystem of one (for example, inte-|  tima crops and agrobiogeocenosis. The latter is a natural integral
field) . |gral agroecosystem s ) _ nteg
(complex of elemen- »l on large territory | macro-ecosystem with new properties of the trophic organization
tary units) of crop rotation) | ang phytosanitary conditions, being more stable in time than in

wild ecosystems. Agrocenoses are part of agrobiogeocenosis as a

physiognomical difference being created due to field agriculture
technique and to crop rotation, therefore the feedback from bio-

cenosis to agrocenosis is not outlined (Zubkov, 2000).

Agricultural Informational field made by a great number of various

cenoconsortiums . . i . o i .
(elementary ecosystem inhabitants determines specific composition in agricultural
units) cenoconsortia more than human makes it as he brings only

seeds of cultural plants. There is a process of self-organization of individuals into cells and then into elemen-
tary ecological system, namely geocenoconsortium, where they occupy trophic levels according to their food
specialization. Consequently, there is an accumulation of organic matter with solar energy and its chemical
transformation by heterotrophic species. Thus, cenoconsortia appearing and “dying” makes temporally and
spatially continual and “blinking” coverlet of life.

Expounding V.l.Vernadskii words regarding simultaneous origination of primary species and primary
communities on the Earth, it is possible to say that two forms of life meet at geocenoconsortium. The first form
is a specific one (individual-family-flock-population) with increased reproduction function and specific biodi-
versity. The second form is ecosystem one (geocenoconsortium-biogeocenosis) with matter transformation func-
tion in conditions of solar energy income. As only individuals have both functions (can reproduce themselves
and transform the matter) they are engaged into development of both forms of life.

Population in spite of common idea is not a structural element of ecosystem being the same of species.
Population has heterogeneous structure and thus is stratified into individuals or cells, which make cenoconsortia
and do their ecosystem work to live and reproduce. Thus, processes inside populations and ecosystems are tem-
porally simultaneous and make solid picture of life (Zubkov, 1992a, 1996).

Hence, agrobiogeocenosis is an integral unit of ecosystem frame of nature or, speaking modern words
elementary unit of agricultural landscape. The late 1960-s were a starting point of trophic structure investigations
in agroecosystems (matter gain, transformation and circulation) (Trojan, 1967; Zubkov, Titova, 1968;
Grigor’eva, Zhavoronkova, 1973; Karg, 1973; Ryszkowski, 1974). The weight method for biomass evaluation of
organisms of three basic trophic levels and energy method for evaluation of live matter consumed by heterotro-
phic organisms were applied. The methods for calculations of trophic pyramids and live matter flows were de-
signed. As a result, the trophic structures of individual crops and whole crop rotations in Western Siberia and
Leningrad Region were represented. The results have confirmed our theses about integral agrobiogeocenosi s and
one-field agrocenosis.

The comparative analysis of trophic structure of crops carried out between spatially remote wheat, alfalfa and
fodder pea crops in Western Siberia had not revealed significant distinctions of these crops on live weight of cultural
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plants and weeds. Some species of predators, weeds and their phytophagous species were common (Table 1, p. 28).

The biomass of predators and phytophagous species was 3-5 times higher on alfalfa and fodder pea crops than
on wheat ones, that is why the trophic intensity in "predators — phytophagous insects" couple appeared rather
similar on both crops. Although, the specific composition of arthropods was different in these crops. According
to calculations, average daily food requirements (FR) of predatory arthropods made 11-31% from instant stock
(IS) of pests’ biomass (C% in table 1). The food requirements of herbivorous species on wheat and fodder pea
crops were estimated at 0.16-0.35% from available biomass of plants. In other periods, the coefficient of trophic
intensity (Cy;%) was extremely low within 0.04-0.12% (Table 1, p. 28).

The small decrease of IS in predators was observed on alfalfa crops after harvesting, but the weight of
phytophagous insects was remained constant. The middle-sized fauna of wheat and pea crops dispersed mostly
on adjoining habitats. According to these data, chemical treatment is needed only for pea crops.

Thus, the crops are more similar among themselves under characteristics of trophic structures in fields of
Ob’ forest-steppe, than it was possible to expect according to their essential superficial distinction. Moreover,
they have similar trophic structure with local wild herbaceous biocenoses.

The biomass of arthropods in wheat crops was greatly lower than that in motley grass biocenosis of
Western Siberia (in 8 times for soil arthropods). The biomass of herbivorous insects in steppe and wheat com-
munities was equal: about 500 mg/m? for both sites (Berman, 1970). Moreover, trophic structure was identical in
crop rotation ecosystems of North-West Russia and Western Siberia (Tables 2, p. 28 and 3, p. 29).

Thus, the ecosystemic structure of agrobiogeocenoses begins to be equalized at a level of agrocenoses, hav-
ing essential physiognomical differences, reaching energy homeostasis at a level of agrobiogeocenoses in crop rota-
tion.

The potential influence of predators upon phytophagous species was high in all crops. Additional statisti-
cal analysis of the field data showed that anthropogeneous (agrotechnics) and ecotopic factors have no direct
influence upon predatory species. The territory of crop rotation was common for them. Only the influence of
weather conditions of different years was significant. Weed phytomass depended equally on cultural plants and
ecotopic factors. Only phytophagous organisms were fully coherent with cultural plants in their spatial distribu-
tion. The community of organisms peculiar to cultural plants composed on the field every season, but trophic
structure of whole agroecosystem (crop rotation) was constant during 3-5 years of research. During rotation of
different crops distinctions between them by inhabitants (except weeds) became insignificant (Zubkov, 1992b,
1995).

The complex investigations of biological cycle of mineral nutritional elements were carried out by Siberian
ecologists in cereal crops of steppe region (Titlyanova et al., 1984). The important conclusions were made. In par-
ticular, the intensity of bioproduction process and chemistry of cycle of matter are practically equal in steppe eco-
systems and cereal crops, but the latter have unbalanced cycle of matter. Only in crop rotation the balance of N, P
and K is close to one (Novikov, Yuzhakov, 1990). Succession transformations in communities of ground-surface
and soil arthropods towards depletion of specific diversity and efficiency of destructive activity were considered
(Mordkovich et al., 1984). At the same time, the microbe destructive activity in plant residues was increased (Gan-
timurova, 1984). The numerous data were obtained regarding communities of soil organisms, their vital functions
at destruction and transformation of organic matter.

Agrobiogeocenosis is a resistant formation with simple ecosystem organization. So, it can resist not only
natural but human-made perturbations too. Owing to additional cycle of biotic components, resistant cultivars and
agrotechnics, the mass reproduction of many harmful species does not occur, and phytosanitary conditions are more
favourable than those in wild ecosystems. Phytosanitary conditions in crop rotation agroecosystems in some re-
gions of Russia are relatively good, except legume crops. So, these conditions can be controlled by agronomical
actions including use of various cultivars. Chemical protection of such crops like pea can be applied in early period
of its development and like sugar beat in Western Siberia by using seed treatment.

The biocenotic structure of integral crop-rotation ecosystems (by both species composition and trophic struc-
ture) confirms a hypothesis concerning integral agrobiogeocenosis (Zubkov, 1970) as many-field ecosystem. Appar-
ently, crop-rotation agroecosystem comprises a minimal unit of higher system, i.e., of agrobiogeocenosis. To search
the maximal borders of agrobiogeocenosis is unproductive because of continual segetal vegetative cover of field.
However, we can discuss some optimum size of agrobiogeocenosis. First, anthropogenous activity can definitely mod-
ify the agrobiogeocenosis. Second, it is important to demarcate borders to operate on phytosanitary conditions in agro-
cenoses within the integral agrobiogeocenosis. Arable lands could be considered territories where different systems of
agriculture are applied, as well as natural differences, i.e., soil, hydrological, watershed territories.
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It is not as clear as it seems in a question what phytosanitary conditions can be in crops under influence of
different types of crop rotations, rate of fertilizing and plant protection measures. The literature examination
does not answer this question (Lakhidov, 1997; Tanskii et al., 2001, 2003). Quantitative characteristics of the
role of harmful and beneficial species in crop rotation agroecosystems wait for their researchers.

The unavoidable yield losses caused by pests are sometimes higher than farmer could expect. However, in
this case the benefit which pests could bring outside crops or in off-season is frequently underestimated. These
questions have paramount value among problems of agrobiocenology.

In connection with additional energy income (physical power of plow, chemical energy of fertilizers and
cultivars) cycle of matter in agrobiogeocenosis is faster and more intensive than that in wild ecosystems. Physical
and energy human influence on agroecosystems retains them on initial stage of succession with high productivity
and disparity between bioproduction and destruction (Ryszkowski, 1974). Agrobiogeocenosis is always young eco-
system. For example, alfalfa crops on total primary production take second place among terrestrial ecosystems right
after tropical woods. Lowland tropical agroecosystems with 2-3 yields of rice per year have higher productivity
than local woods. Agrobiogeocenosis is an ecosystem with progressive energy development. It is a typical answer
of nature on human activity.

Understanding that agroecosystems consist of elementary ecosystem units — agricultural cenoconsortia,
rather than of populations (the latter covers much greater territory than any agroecosystem), we change our meth-
ods and methodology for field research and plant protection principles. For example, full pesticide treatments of
crops loose their theoretical basis. Also, there is no need to catch many pests in the field trying to find out their av-
erage number as it is much easier to inspect damage rate of plants and make a decision about chemical treatment.

Data obtained during phytosanitary monitoring of crops are used in statistical simulation of agroecosystems.
The task is agroecosystem management. Such investigations with special financial support should be conducted at
agroecological stations of scientific agricultural institutes. In present time, regional stations of Russian Academy of
Agricultural Sciences (RAAS) in the Southern Russia are Gazyrskii station in Kuban region and Shpakovskii sta-
tion in Stavropol region (Sokolov, Philipchuk, 1997). All-Russian Institute of Plant Protection (VIZR) carries out
complex research in stations of Kamennaya Steppe alongwith All-Russian Research Institute of Reclaimed Lands
and Agrophysical Research Institute (Zubkov, 1997; Ivanov D.A. et al., 2000; Laptiev, 2003; Zhukov, 2004,
Kovalev et al., 2004). It is important to extend number of such stations with good equipment.

The models of integral agroecosystems should be developed to regulate human influence on wild and agricul-
tural ecosystems. This line of investigations is extremely important for well development of national economy (Soko-
lov, 1999).

It should be said in the conclusion that agrobiocenology has its own methodology and respective methods
for field analytical research. It was filled with new branch with reference to plant protection, namely agrobio-
cenological diagnostics of crop conditions (Zubkov, 1995). The branch has rather achieved methods for research
and innovations: a) trophic-energy approach to the integrative characteristic of crops and agroecosystems; b)
phytosanitary monitoring of agroecosystems; c¢) unified procedure of statistical-informational assessment of bio-
cenotic relationships. Also, the branch contains data on trophic structure of crops, total harmfulness of pests and
estimations of regulatory role of entomophagous arthropods.

Agrobiocenological diagnostics can afford estimating biocenotic role of pesticide treatments. For instance,
the influence of pesticide treatments on trophic model of agroecosystems in field experiments with small plots was
in biomass and food requirements reduction in wheat pests and predators. At the same time, the potential pressure
of predators on pests increased in treated plots (Zubkov, Titova, 1976; Zubkov et al., 1986). The influence of inten-
sive agriculture on crops was small. There was neither affection rate increase in cultural plants caused by patho-
gens, nor damage rate increase caused by pests. The potential influence of predators and phytophagous species on
pests and cultural plants respectively was quite inverse: high in former and small in latter. Intensive agricultural
technology in conditions of low abundance of pests and diseases did not make noticeable changes in phytosanitary
conditions (Zubkov, Titova et al., 1991).

Forming the theory, methodology and techniques of agroecosystemic researches, the agrobiocenology contin-
ues to develop on the basis of recognition of all schools of thought, from agrocenological school of G.Y.Bei-Bienko,
T.G.Grigor'eva and M.S.Gilyarov to agrobiogeochemical school of A.A.Titlyanova and V.1.Kirjushin. Important lines
of investigation in agrobiocenology regarding tasks of plant protection are as follows: study on self-regulatory proc-
esses of number in harmful and useful species in agroecosystems; profound study on parameters of biocenotic proc-
esses (food relationships among animals, competition between cultural plants and weeds and so on) in agroecosystems
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and their quantitative assessment.

The tasks of agroecological monitoring (Kashtanov, 1993) regarding land management are study on destruc-
tive activity of harmful and beneficial species in ecosystems and agroecosystem succession in conditions of adaptive
land management. The respective tasks in plant growing and plant protection are study on biocenotic effects of growing
new cultivars and effects of applying adaptive systems of plant protection and phytosanitary optimization of plant grow-
ing (Zhuchenko, 1997; Novozhilov, 1997).

Conceptions of self-development and self-regulation of integral agroecosystems make agrobiocenological
methodology to be common for other branches of agricultural science. Agrobiocenology makes a certain contribution
to the study on spatial frame of agricultural landscape, trophic structure of 744agroecosystems and estimation of bio-
cenotic relationships among species (Zubkov, 2005). Thereby, agrobiocenology accomplishes the main task of adap-
tive agriculture, namely to make highly productive and ecologically resistant agroecosystems and landscapes on the
basis of genetic variety in cultivars, biocenotic regulation and total recycling of biogenic and mineral elements (Zhu-
chenko, 2000, 2004). "Just agricultural biocenology should become a fundamental biological basis for many guide-
lines of contemporary agricultural science”, — academician M.S.Gilyarov wrote (1980, p.21).

In RAAS coordinating research plan for 2001-2005 significant consideration to the agroecological approach
in land management, plant growing and plant protection study is given. Complex study on integral crop rotation
agroecosystems is carried out by some research institutes (VIZR, All-Russian Research Institute of Reclaimed
Lands, Agricultural Research Institute of Central Black-Earth region and Agrophysical Research Institute). How-
ever, advance development of such an agroecosystem research is restrained poor financial support of agroecologi-
cal scientific stations.

At the same time, the task is put to pro-vide good phytosanitary conditions in agroecosystems and agricul-
tural landscapes. This task should be accomplished in close cooperation between scientific and practical branches
of agriculture, namely land management, plant growing and plant protection etc. The result is restriction of negative
influence of pests and other factors upon cultural plants and provision of ecologically pure agricultural production.

Phytosanitary conditions should be provided in modern economical situation by plant protection measures
being included into technologies of plant growing with reference to local conditions and obligatory quantitative
assessment of the role of harmful and beneficial species in the field (Zubkov, 2003, 2005).

The Third Part of the book describes quantitative characteristics of the relations between agricultural
plants and noxious organisms more thoroughly because of the economic importance of the problem. Evaluation
of weed, pest and disease harmfulness is the most important and fundamental thing of agricultural phytosanitary
science, which is dealing with elimination of different unfavourable factors affecting agricultural plants. Main-
tenance of phytosanitary welfare by means of plant protection measures as well as creation of agroecosystems
with high bioproductivity and resistance can not be realized without regular estimation and prediction of yield
losses caused by pests. The task arises from adaptive field-husbandry proclaimed by the Russian Academy of
Agricultural Sciences (RAAS). At the same time, both overestimation and underestimation of pest effects are
equally undesirable to economic and ecological purposes.

Several scientific disciplines are dealing with pest harmfulness on different agricultural plants,
namely agricultural entomology, phytopathology, herbology and others. Estimation of complex harmful-
ness (or total harming activity) of weeds, pests and diseases is totally assigned to agrobiocenology; it is
one of its main tasks.

Having analyzed the situation regarding assessment of yield losses caused by pests and diseases in early
1930-s, researcher of the All-Russian Institute of Plant Protection (VIZR) professor A.A.Lyubishchev (1931)
concluded that “there are no confidential data on yield losses caused by insects as these data have been obtained
with serious methodical mistakes”. He divided yield losses into direct and indirect, actual and potential. Direct
losses are the result of plant destruction or their productivity decrease. Indirect losses follow direct ones owing
to economic costs (deterioration of food quality and others). Actual losses can be determined in kind, but poten-
tial losses can only be predicted.

Prediction of potential yield losses is a thankless job, because it depends on forecast of meteorological
conditions and intra-population genetic modifications in harmful species. In spite of accuracy of epiphytotic
mathematical models themselves, their prognostic reliability is small. It is more expedient to consider potential
losses to be 100% for most of harmful species (it is theoretically possible) and concentrate efforts on statistical estima-
tions of actual losses.

Among serious technical mistakes, A.A.Lyubishchev considered omission of such factors as selectivity
of certain plant habitus by pests in their feeding, and damage compensation effect by both damaged plants and
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near-standing healthy ones. It is very hard to obtain whatever true estimations of pest harmful activity without
taking into account both factors. The same factors result in mistakes at approximate determination of yield
losses, because these estimations can be improved only in statistical way. A.A.Lyubishchev (1931a), being a
supporter of statistical-analytical approach, applied comparison between regression trends, rather than mean
values, of productivity by independent on pests attributes of damaged and undamaged plants (length of stems and
ears, etc.).

Unfortunately, the situation with estimation of yield losses caused by pests did not take turn to the better
for the last three quarters of the century. In most of experimental works the selectivity factor regarding harmful
insects and phytopathogens is not taken into account as well as subsequent damage compensation by plant
community. Approximate evaluation of yield losses is still prevailing. At the same time, the rule of presumption
of guilt for harmful, as human thinks, species inhabiting crops result in significant exaggeration of the negative
influence of pests on the yield. The same thing concerns weeds too. They occupy patches free from agricultural
plants before the latter appearing, being partly irresponsible for the harm imputed, not competed with cultural
plants for the time being.

A.A.Lyubishchev (1931) also divided losses into liquid, profitably avertable in practice and non-liquid.
The latter can not be averted at all or can only be averted with too expensive costs at modern level of knowl-
edge. Liquid losses are determined in field experiments with pesticides. Together they make up total losses. Ef-
ficiency of protection measures should be estimated according to comparison with liquid losses in addition to
total ones. Scientific institutes should be dealing with the problem of non-liquid losses, making them to be liquid
ones by means of working out new methods and facilities.

The given condition is rarely taken into consideration by scientists and especially by experts on plant
protection. Well-being of the latter depends traditionally not on the yield saved, but on the amount of conducted
or even forthcoming pesticide treatments. The losses caused by pests and phytopathogens before pesticide appli-
cation can be referred to non-liquid ones. The latter are difficult to determine experimentally, as variant with
some “absolutely pure” control (initially without pests and pesticides), variant with natural development of crop
community and also variants with pesticides are needed.

A.A.Lyubishchev (1935) differentiated estimation of direct yield losses expressed in natural units from
those expressed in monetary units and referred the former ones to the estimation of harmfulness. Let us follow
his example and apply the new term “harming ability” (decrease of plant productivity per unit of pest attribute;
Zubkov, 1973) unlike pest harmfulness per unit area. Let us apply the term “losses” to the harm expressed
mainly in monetary units and related to the distribution area of harmful species and decrease of food cost and
quality. The losses are a function of many factors including parameters of harmfulness, but of economic circum-
stances first of all.

Harmfulness of any pest species can not be correctly determined in experiments owing to great variety of
factors in the field, in spite of plenty of methods described in the literature and applied for the last century.

Finally, one more important circumstance should be mentioned. Interaction between two or more pests in
their common influence on crop is lacking among methodical errors considered by A.A.Lyubishchev*.

As it is known, the evaluation of common harmfulness of several pests by summation of evaluations for
everyone results in significant overestimation of their role. The sum of yield losses caused by each pest exceeds
often 100% in such cases, though the crop is bumper.

V.1.Tanskii (1984, 1988) has shown that damage of plants caused by one pest has the strong effect on
damage caused by another one. In this case, the negative correlation between the damages takes place most fre-
quently; however the positive correlation can also occur. Thus, appearance of the brown rust on wheat plants in
vegetation experiments reduced harmfulness of root rots, but cereal aphids enhanced it (Tanskii et al., 2000).

It is known that damage of plants caused by insects promotes development of some plant diseases. Hence,
characteristics of harmfulness obtained for each of species separately at their simultaneous influence on plants
lead to incorrect estimation of their role. Ascertainment of complex harmfulness of several pest species in the
field experiment with plots requires enormous number of their combinations. That is why the estimation of the
role of a pest guild carried out in the experiment on the same field is very unusual thing. Moreover, it is usually
calculated for each species separately. Owing to this circumstance, it is obvious that one can give up the illusion
to estimate harmfulness in practice even for individual pests, as well as complex influence of pests, diseases and
weeds on a crop. At the same time, there is an efficient procedure of estimation of field complex harmfulness.

Considered briefly in the second part of my report (Zubkov, 2005b), the information-statistical approach
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to the estimation of biocenotic relationships in a crop was worked out in the early 1970-s. It includes the field
method for estimation of complex harmfulness of weeds, pests and diseases. The unified methods for data col-
lection in the field on permanent sampling plots and data statistical processing by means of ANOVA and regres-
sion and determination analysis were developed (Zubkov, 1973, 1981). First equations for complex pest harm-
fulness were calculated in VIZR (Zubkov, Titova, 1968; Zubkov, 1970).

Approbation of the given information-statistical approach was carried out in some crops, e.g., winter
wheat (Zubkov et al., 1984, 1989), rice (Bui Van Yk et al., 1987), haricot in Cuba (Labrada, Zubkov, 1991),
cotton in Vietnam, and by young researchers on cultures of the field crop rotation in the Central Black Earth
region (Zhukov, 2004; Shpanev, 2005; Zubkov et al., 2005).

Materials and methods. Field data should be collected simultaneously when estimating total harmful-
ness. The simultaneous sampling of different organisms and phytosanitary conditions of plants are carried out
within permanent sampling plots marked with pegs and tied up with packthread on the ground surface. The area
of a permanent sampling plot is commensurable with agrocenoconsortium of 0.1 m? in wheat crops and 1.4 m?
in tilled crops. Individuals belonged to autotrophic and heterotrophic cells interact between themselves in agro-
cenoconsortium. Cell is a group of individuals with direct inter-relations on the principle of “everyone with all
others”.

Distribution of sampling plots on the field follows systematic layer (typical) way of sampling when plots
are arranged in systematic order according to revealed ecological differences or sites (for example, in the middle
of the field and along the field’s edges). Number of sampling plots follows way of carried out research. The
estimations of total harmfulness of species complex can be successfully obtained already at 100 sampling plots.
In that connection, the variation series can be annually extended, and, consequently, the results of estimations
are made more accurate. The database is designed.

Several simultaneous visual registrations of crop phytosanitary features are carried out on permanent
sampling plots for the season. These features include, first of all, density of cultural plants and weeds, their state
of development and projective covering of the ground surface, abundance of harmful insects and also damage and
affection rate caused by pests and diseases of cultural plants. One-time samples of plant phytomass, the nhumber of
soil inhabitants and root diseases are taken near permanent sampling plots. The sheaf from every sampling plot is
fully examined by plant structural features at harvesting.

Terminology used in description of crop phytosanitary conditions can be easily unified when estimating
numerous biocenotic relationships.

A degree of damage of plants by pests and affection by phytopathogens is expressed by two parameters:
damage/affection rate (a fraction or percentage of damaged/affected plants, stems, leaves and so on), and inten-
sity of damage/affection for a group of plants, stems and so on that is expressed in points or percentage accord-
ing to accepted scales. The term “affection” corresponds to the term "degree of diffusion" of some pathogen
accepted in phytopathology. The general damage/affection rate for a crop is characterized by average general
number of damage/affection of plants, stems (the sum of numbers divided by the general number of plants,
stems in a sample). It corresponds to the term "degree of development™ of a disease.

A degree of crop weediness is measured by number of weeds on the unit area and percentage or number
of projective covering of the ground surface by these.

The uniform 6-number scale with the habitual qualitative description of an attribute appearance degree is
offered to be the unified numeric scale of damage, affection and weediness intensity expression: 0, 1 — very
weak appearance of an attribute (less than 5%), 3 — weak (6-25%), 5 — moderate (26-50%), 7 — strong (51-75%),
9 — very strong (more than 75%). The notation of numbers in only odd figures enables to commensurate values
of attributes described by any other scales, including 10-number scale. It is easy to code values of other attrib-
utes, developmental stages of hexapods, cultural plants and weeds by means of universal numeric scale.

At statistical data processing, variations between both years and plots are eliminated in ANOVA. So, re-
gression and determination equations are calculated using matrices of within-group correlations. Attributes of
various species are united in trophic levels, namely cultural plants (X¢), harmful species (Xi) and features of
early crop state (X,).

Dependence of the yield on pests in case of their low abundance is fitted by linear function. The bond
model X,—X; brought to errors is often used in the literature. Attributes of X, should be included into equations
of X; along X to eliminate the influence of the factor of selectivity of plants by pests and diseases and of free
places by weeds. The factor of interaction of the common influence of pest guild on a crop can be taken into
account by insertion into the equation of parameters of main harmful species (Xy, Xi’, X’ and so on):
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X= @+ 2Dacie X + 2Zbr kXL, 1)

where bg o Xk — coefficient of harming ability for every species (losses in g/ind., grains/ind., %/ind., g/point and
others) which is used in calculation of total losses (Xbs X). Then, potential (without pest influence) produc-
tivity (Xo*) is predicted at X,=0 and mean values of attributes X, :

Xo*= Xo - ZDokkL X
Total losses and relative coefficients of harming ability B., can be conveniently expressed in % of potential pro-
ductivity Xq*:

By, = 100D o1 /%0,

and field total harmfulness by equation of productivity Xg:
Xo= XO* + zbOk.k'LXk Oor Xopo— 100 + ZB%XK, (2)

where Y — the sign of summation by the number of harmful species.

The process of empirical regression approximation of total harmfulness using statistical software has
turned into fascinating procedure of calculation of regression equations satisfying all conditions of the field re-
search. It is necessary to take into account numerous attributes varied freely in the field and to carry out statisti-
cal-informational analysis of relationships among attributes on the principle of “black box™ with incoming and
outcoming information. The investigation of the influence of pest species on structural features of the yield by
means of path regression analysis “clarifies” significantly the situation (Fig. 1).

The following items precede selection of the final equation. Firstly, verbal estimation of phytosanitary
conditions in crops according to the literature data on damage rates caused by pests, diseases and weeds. Sec-
ondly, analysis of common and within-group correlation matrices among attributes of pests and agricultural
plants. Thirdly, selection of X, attributes for every pest species to eliminate its selective ability according to the
ok = PoxL — box. model (where p — standardized and b — natural coefficients of harming ability). Valid estima-
tions of the harm caused by either pest species can already be obtained here, because the selectivity factor has
already been taken into account and plant compensation effect of the influence caused by a pest is automatically
taken into account by the method for permanent sampling plots where plants interfere actively among themselves
within cenoconsortium. And fourthly, pest attributes bunching and significance testing of their influence upon pro-
ductivity in regression equations using determination analysis.

As there are no absolute control conditions using the given procedure the potential productivity (X¢*)
serves as these. Verification of the data obtained is possible by replication of such investigations.

Sampling plots in every crop differ between themselves by the factors of plant growth. These differ-
ences (i.e. between group variations) was statistically eliminated by means of subtraction from the common
variation (pests and cultural plants) of its fraction which is under control of natural (years, field patches) and/or
experimental (fields, fertilizers and others) factors. Thereby, the statistical control of natural and experimental
factors is accomplished.

A certain statistical control for the various factors of cultural plant growth in the field is possible by
means of determination of the role of harmful species according to X attributes, which were included into re-
gression equations along with X, attributes of pests. It is impossible to measure all concomitant factors in the
field affecting evaluation of harmfulness. However, there is a certain advancement regarding this direction. It
ought to choose the attributes as X, variables, which characterize the conditions of cultural plant growth in gen-
eral. The total phytomass on a permanent sampling plot at the end of the season as indirect parameter of plant
growth conditions for the season can be such an attribute. Including this parameter into the multiple regression
equation, we statistically average out growth conditions and, controlling the fraction of casual (within-group)
variation of crop productivity, estimate reliably the role of harmful species in productivity formation.

Examples of complex harmfulness evaluation. The unified method for estimation of biocenotic rela-
tionships is especially effective in diagnostics of phytocenotic relationships in a crop. The practice required the
given knowledge at all times, but even recent methods for estimation of competition and harmfulness of weeds
do not contain ways of elimination of substitution effect for initially free from cultural plants places for grow-
ing. It results in overestimation of yield losses caused by weeds. The comparison of widely applied method for
weed harmfulness estimation on model plots with different contamination rates vs. the method of permanent
sampling plots with natural growing of weeds by the example of bedstraw Galium aparine in a winter wheat
crop showed that coefficients of harming ability of this weed was several times overstated in first case (Vo-
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evodin, Zubkov, 1986).

The efficiency of the offered model can be confirmed by the results of harmfulness estimation of the
main pests and diseases in rice carried out on the materials of field experiments with marked rice bunches on
plots with different plant protection technologies (Bui Van Yk et al., 1987). The bunch consisted of 4-5 rice
plants and could be defined as agrocenoconsortium together with clod and consumer organisms. Rice was dam-
aged slightly by the leaf miner (Chlorops oryzae) and the rice leaf roller (Cnaphalocrocis medinalis), and was
affected by Piricularia oryzae, Bipolaris oryzae and the leaf sheath burn (Corticium sasakii).

The influence of experimental variants was eliminated by means of ANOVA using procedure of within-
group correlation matrices |r,|. Comparisons were carried out according to four estimation models of the pest
influence X, ...X\’ upon rice productivity Xy* (Tab. 1, p. 40):

Because of faint interaction among effects of harmful species on rice yield, the B% values calculated by
models (1) and (3) as well as by models (2) and (4) differed insignificantly (Tab. 2, p. 41).

It is obvious that Piricularia has positive and the leaf roller and Bipolaris have negative selectivity.
Hence, the elimination of selectivity effect by means of X, attributes increased in first case and decreased
in second case the parameters of pest harmfulness. The leaf sheath burn selectivity, as well as harmfulness
of the leaf miner, have not been revealed.

As a result, more reliable estimations of yield losses caused by a guild of pest species made up 5% ac-
cording to model-4 unlike to the most commonly used model-1 with twice higher estimations. This is the price
of application efficiency of recommended mode I-4.

Complex harmfulness of the main pests, diseases and weeds in winter wheat crops was estimated in
Foothill area of the Stavropol Territory in 1977-1982. Observations were carried out on 170 sampling plots of
0.1 m? in five fields. The between-group variations were eliminated in statistical way using s., p. and b, parame-
ters in hierarchical bond graph according to model-4 in Table 1 (p. 40).

Pest species were separated into two groups during statistical estimation of pest harm ability using re-
gression analysis. The interaction between effects upon winter wheat productivity of the given two groups of pests was
insignificant. First group included pest species, which can affect grain productivity changing both density of wheat plants
and weight of grains in wheat ears (directly or indirectly through density): weeds (Xs.), the oat fly Oscinella sp. (X),
cereal leaf beetle (X;~), corn ground beetle Zabrus tenebrioides (X;-), cereal aphids (spring grain aphid Schizaphis
graminum was the most common one, X;') and root rots (Xo-, at harvesting). Second group included pests, which can
affect only through the second way, namely the cereal sawfly (X7-), mealy dew Erysiphe graminis (Xo-), brown
rust Puccinia tricitina (Xo~) and oat fly, when daging the regrowth caulises (X7,-) (Fig. 1, p. 41). Then, the equa-
tions of total harmfulness were calculated at average productivity 4.13 t/ha for the years of research (Tab. 3,
p. 42).

The main harmful species were included into the overall equation of complex harmfulness, which is ex-
pressed as equation of expected productivity X,% with coefficients of harming ability B, (in % of potential
productivity without weeds). The equation runs as follows

Xooe= 100 -0.3%g; -0.1x7' -1.0%;™ -0.01x;7 -0.1x7° -0.1xo" -0.3xq",

where aphids-X" are expressed in ind./m?, and other X, attributes in % (Fig.).

The total losses of winter wheat grain made up 0.7 t/ha or 14% of average potential (without pests) pro-
ductivity in control fields equalled about 4 t/ha. About 3% rise of productivity was revealed at slight damages of
wheat plants by larvae of the cereal leaf beetle and regrowth caulises by the cereal flies and also at affection by
the brown rust. Thus, grain yield can be about 10% higher owing to protection measures against harmful species
in winter wheat crops in Foothill area of the Stavropol Territory.

Economic thresholds of harmfulness (ETHsy=5/Bs,) can be designed using coefficients By, At present, pes-
ticides become more expensive, and ETH should be designed for every case of pesticide application. At the same
time, the costs of plant protection measures are planned, available and predicted abundance of pests, intensity of
plant damage/affection and liquid and non-liquid losses are taken into account.

Using the same figures and calculation algorithms shown in Table 3, the estimations of total harmfulness
of the eight most abundant weed species out of 20 ones occurred in winter wheat crops were designed. These are
weed poppies Papaver roheas and P. somniferum (considered together) (X3p), bedstraw G. aparine (Xyg), Con-
ringia orientalis (Xc), bind knotweed Polygonum convolvulis (Xx), violet Viola arvensis (X,y), Anagallis coe-
rulea (Xi4), and fumitory Fumaria schleicheri (Xyr). Poppies, violet and bedstraw were the most abundant
weeds. Density of the given weeds reached 100 ind./m? on sampling plots.
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Poppies and Conringia orientalis appeared harmless (Tab. 4, p. 43). Total losses caused by weeds only
without the influence of other pests and diseases of winter wheat were somewhat higher then those according to
the equation of complex harmfulness of all harmful species (Tab. 3, p. 42). In this case, the fraction of the harm
caused by other pest species fell on the weeds.

Designation of weed species is given in the text. p and b — regression coefficients according to model-4e
(Fig. 1), By, — in % of potential productivity (without the influence of pests). Incorrect aircraft pesticide treat-
ment by 2, 4-D herbicide was carried out in some fields.

The developed field method of complex harmfulness estimation for pest species allows comparing phyto-
sanitary well-being of crops of different systems of agriculture as well as systems and methods of plant protec-
tion.

The influence of intensive technology on phytosanitary conditions was investigated on winter wheat
crops of the intensive cultivar Donskaya-bezostaya in southeast area of the Stavropol Territory in 1985-1987.
The following variants were studied: usual highly productive technology (UT) and intensified technology (IT)
without pesticides (C) and with application of pesticides (P). The unified and described above methods for ob-
servation on permanent sampling plots of 0.1 m? and estimation of biocenotic relationships by statistical proce-
dures were used.

These investigations continued the described above study carried out on winter wheat crops of extensive
agriculture in Foothill area in 1977-1982.

The low abundance of pests occurred on winter wheat crops in the southeast of the Territory within research
(Tab. 5, p. 44). The cereal leaf beetle (Lema melanopus), cereal aphids, wheat sawfly, root rots, septoriosis (Sep-
toria tritici), fusariosis, and weeds were found among main harmful species in crops. The cereal flies (Opomyza
florum prevailed), striped cereal flea-beetles, elaterid larvae, cereal bug (Eurygaster integriceps), and leafhoppers
were also found. These pests were quite less abundant and did not have any negative influence, therefore they are
not considered below. The corn ground beetle, mealy dew and brown rust did not occur here in contrast to the
Foothill area. Density of weeds reached 155 ind./m% The number of the cereal leaf beetle did not exceed 80 ind./m?
and aphids — 500 ind./m? A degree of development of wheat diseases differed essentially within years: the root rots
and septoriosis affected plants most strongly one year only, but fusariosis did it two years of three.

The field fertilized with manure and assigned under IT had more weeds and cereal leaf beetles, than the
field under UT. The fields did not differ essentially in abundance of the cereal aphids and the wheat sawfly and
degree of plant affection by diseases. Plant protection measures lowered weediness in both fields by 1.5-4 times
in spring, by 4-6 times in summer, and reduced considerably winter wheat affection by root rots at tillering and
by septoriosis at grain ripening. Air-treatment of crops by BI-58 against pests was not effective. The damage of
wheat by the cereal leaf beetle was 2 times higher in plots with pesticides, than that in the control plots.

The development of winter wheat in experimental crops occurred in similar way; both fields did not dif-
fer essentially in autumn and spring density, projective covering and height of plants. However, the crop with
high density of plants developed on IT field by the end of wheat vegetation (on 16.8%). The biological yield
made up 6.97 t/ha in all plots on the average, that is 17% higher than on UT field.

Seed treatment and fungicide treatment of crops in autumn slowed down a little the initial rate of wheat
development on UT and IT fields; by 21 and 8% respectively in number of shoots. In the spring, wheat plants on
IT field in plots with manure and pesticide treatment had more intensive development of shoots and, conse-
quently, higher projective covering, than the plants had them in control plots. The crop with higher density of
plants and biological yield (by 7.3%) developed in these plots to the end of vegetation. More grains in an ear
and higher weight of one grain conditioned higher productivity of plots with pesticides on UT field (by 28%).

The grain losses 11.5% of potential productivity can be estimated in the control plots (without pesticides)
on UT field. Seed and plant pesticide treatment saved 7% of the yield by calculations, whereas the increase of
productivity on the plots with pesticide treatment equalled 28%. The difference between these two estimations
confirms the assumption of stimulating effect of pesticides used on UT field.

In IT field fertilized with manure after fallow, the 7% rise of productivity on plots with pesticide treat-
ment was observed as compared to the control variant; this rise is comparable with a difference in grain losses
from harmful species between control and pesticide variants equalled 7.8% and can be entirely referred to the
efficiency of chemical plant protection, which improved phytosanitary well-being on the given field.

The influence of pesticides on coefficients of harming ability (Be) was not essentially appeared, there-
fore By, was calculated for each technology. It is necessary to note the fact that wheat grain losses in fields with
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different intensification of winter wheat growing (ET and control variants of UT and IT) appeared to be in con-
cordance with each other and estimations of losses on plots with pesticides coincided. Technologies of winter
wheat growing had faint effect upon coefficients of harming ability of pest species. It allows using Be, coeffi-
cient as a criterion of harmfulness of a species in case of various calculations of real ETH. At the same time, one
should take into account a correlation between liquid and non-liquid losses. Total losses lowered from 12% down
to non-liquid 4%. Liquid losses by 7-8% of potential grain productivity of winter wheat (without the influence of
harmful and stimulation of harmless species of pests, diseases and weeds). It is all that plant protection economics of
the Stavropol Territory got in 1970-1980, when there were no mass occurrence of some pests (the corn bug, corn
ground beetle and others) (Zubkov et al., 1991).

The new aspect of elaboration of economic thresholds of harmfulness (ETH) appears. It is expedient to
compare these thresholds with liquid and non-liquid losses in addition to the costs for chemical protection
against pests. The offered method for estimation of field complex harmfulness (Zubkov, 1973, 2005) allows
determining liquid and non-liquid losses caused by harmful species as a difference of losses between variants
without and with pesticide application in the field experiments on plant protection. Here, practically unfeasible
“absolute pure control without pests and pesticides” is not needed.

Thus, the developed informational-statistical approach to the evaluation of biocenotic relationships in
agroecosystem allows estimating total harmfulness of weeds, pests and diseases, taking into account all known
complicated factors, namely

— selectivity of cultural plants and crop patches by pests and substitution of free space by weeds;

— compensation effect of negative influence by a damaged/affected plant or a community of near-
standing plants;

— interaction among influences of pests on cultural plants.

Reliable estimations of harmfulness of a guild of noxious species were obtained for rice crops in Vietnam
(about 5%), for winter wheat crops in the Stavropol Territory in conditions of both extensive (about 10% includ-
ing 3-4% from weeds) and intensive agriculture (about 12% including 2% from weeds).

Intensive agriculture did not change essentially the general phytosanitary situation in winter wheat crops.

Similarity of harming ability estimations for pests makes these estimations to be confidential.

Since calculation algorithm of complex harmfulness includes procedure of elimination of the influence of
weather conditions within research, soil variety of fields or field patches, the collected information can be ac-
cumulated. So, harmfulness estimations are made more accurate and long-term comparable database is created.
This work should be commenced long time ago. Even some intentions have been expressed concerning this case
(Zubkov, Cherkashin, 1997). However, all efforts of researchers are still wasted for getting average number of
pest species population in the field, in the farm, in the region. The efficiency of phytosanitary monitoring with-
out estimations of harmfulness comes to naught. The paradoxical situation still exists: the whole pesticide indus-
try and hundreds thousand people are engaged in chemical struggle with pests, but they even do not know the
true influence of pests on crop productivity.
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