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TaBpuyeckuii HauMoHanbHbIN yHUBepcuTeT uM. B.W. BepHaackoro,

AHHomayus. Cmambsi nocssiweHa aHanu3y poru 2eHemu4yecKux chbakmopog 8 OuHaMuKe 3SKOCUCMEM.
OcHosHoe eHumaHue ydensiemcsi MexaHu3maMm OUHaMUKU YucrieHHocmu rnonynsayul epedumernel rneca
(3eneHass dyboeasi rucmosepmka) U cenbCKo20 xossiticmea (kapmogberibHasi Morb). [lonydYeHHble OaHHble
ucrionb3ytomes Ons 060CHO8aHUsI KOHUenuyuu becrecmuyudHoO20 KOHMPOIs epedumenel fneca.

Knroyesnle cnioega: duHamuka rnonynsayuu, OuHamuka 9Kocucmemsbl, 2eHemu4eckue ¢hakmopsi.

BBepneHune

leHeTn4yeckasa MHdpopmaumsa urpaet nep-
BOCTEMEHHYO pOfb B perynauum AMHaMUKU
Bronormyecknx CUCTEM pPasfMYHOrO YPOBHS
opraHusaumm. C y4eTom 3TOro B nocrnegHee
BPEMSI MHTEHCUBHO pa3BUBAOTCA reHeTnYe-
CKMe noaxodbl K MCCrNeAoBaHWIO AVHAMUKU
nonynsunm 1 coodLLEecTB NOoNynsiuMi B 3KO-
cuctemax [1]. leHeTnyeckne MexaHU3MbI
3KOJI0rMYECKMX MPOLLECCOB paccMmaTpuBatoT-
CS1 9KOJIOrMYECKOW FEHETUKON - OTHOCUTESb-
HO MOMOAbIM Hay4HbIM HarnpaBJiEHNEM, BO3-
HUKLIMM Ha CTbIKE 3KOMOrmMm n reHetuku. U
COBCEM YyXe HeOaBHO BO3HUKNA reHeTuka
coobLecTB, M3yyalollasi reHeTudeckne me-
XaHn3Mbl U pakTopbl AMHAMUKN U YCTONYK-
BOCTM COOBLLECTB XNBbIX OPraHN3MOB.

MepBbIM WAarom nccnegoBaHusa AMHaMUKK
COOOLLECTB N SKOCUCTEM O0JPKHO, Oe3ycrnoBs-
HO, CTaTb U3y4YeHWe MEXaHU3MOB AMHAMUKMN
COCTaBMSAKLWMNX COOOLWECTBO  MONYMsiLWNA.
MpWYNHBI 1 MEXAHU3MbI BCMbILLEK MACCOBOro
pa3MHOXEHNs MHOTUX BUOOB OPraHn3mMoB [0
CUX MOP OCTaKTCs 3aragkon Ansd nonynsuu-
OHHbIX ©Guonoros. Hn ogHa M3 npeanoxeH-
HbIX MOAENen He MOXeT A0CTAaTOYHO MOJTHO
onucaTb AMHAMWUKY MMAOTHOCTM €CTeCTBEH-
HbIX MONYNSALUMA, OalOWMX BCMbILIKA Macco-
BOro pa3MHOXEHMUS.

B 1O Xe Bpems, nepuoguyeckm BO3HU-
KalLMe BCMbILWKA MacCOBOro pas3MHOXEHUS
NECHBbIX HaceKOMbIX npeacTaBnsalT cobow
KIaCCUYECKUN XapakTep XOpPOLUO MU3BECTHbIX
nonynsunoHHbIX BoSH [2, 3]. OgHako Ao cux
nop eLle HeT YEeTKOro NpeacTaBfieHnst 0 Me-
XaHn3max B3aMMOCBA3WN MNIOTHOCTU U reHe-
TUYECKOW CTPYKTYpbI nonynsauun. CnoxHoOCTb
npobnemsl, NO-BUAMMOMY, Bbl3BaHa TEM, UYTO
C OOHOW CTOPOHbI MNOTHOCTb SIBMSIETCA OA-
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)20, 4, 2. Cumebepononb, 95007.

um. B.N. Bep >20. [p-km Bep

HUM 13 Hambornee CylecTBEeHHbIX (haKTOpPOB
ecTecTBeHHoro otbopa, casuraroLLlero 4ac-
TOTbl FEHOTUMNOB, @ C APYro CTOPOHbLI Mormny-
naumMsi ¢ U3MEHEHHbIM FeHOTUMUYECKUM CO-
CTaBOM MMeET UHble BUOTUYECKUIN MOTEHLN-
an, npucnocobreHHOCTb, YTO Ha nocneayto-
leM BpEMEHHOM WHTepBane ckasbliBaeTcs
Ha ee nnoTtHocTu. Taknum obpasom, peruct-
pupyemble B KaXKabld OaHHbIA MOMEHT Bpe-
MEHW FeHOTUMNYECKMI COCTaB, U NMITOTHOCTb
ABMNAIOTCA  pe3ynbTaToM  npegblayLero
B3aMMOZENCTBUSA MNONynauun co cpedon u
OLHOBPEMEHHO NpPeanocChIIKON MNpUCnocob-
NEHHOCTM K Byaylwmnm BRUSIHUAM CPefoBbIX
dakTopoB. [eHeTnyeckas obpaTHasa cCBs3b
nonynsaunm ¢ ee NnoTpedbutensMmn Takke Kak u
C ee KOpMOBbIMUK pecypcamu, No-BUANMOMY,
SABMSIeTCA TeM CTabunuanpylowmmMm mMexaHus-
MOM, KOTOpPbIA CregyeT MMeTb B Budy npwu
paccMOTpeHun avHamuk1 nobow nonynauyumn
[4, 5]. O4yeBMAHO, OHa Xe ABNSAETCHA TEM WH-
TErpypyroLwmmMm MexaHn3MoM, KOTOpbIN gena-
€T reHoMMNacT 3KOCMCTEMbl €AMHbIM LieMbIM.
C apyron CTOpOHbI MogpasfgeneHHoOCTb Mo-
NynaumMmn B HALLAX pasfnmnyHoOro YpoBHS, KOTO-
pyl0 co3faeT LUeHTpanbHblA OpraHu3m KOH-
copuuu, cneundurka npoTekaroLwmnx Tam no-
NYNAUMOHHBIX NPOLIECCOB, Takke MOryT Crny-
XWUTb B KayecTBe OOHOro M3 ctabunusunpyo-
LUX MEeXaHN3MOB AMHaMUKu [5, 6].

JlecHble maccuBbl KpbIMCKOro nonyocT-
poBa SIBNSATCA CaMbiMW FOXXHbIMU B YKpau-
He. Nx nrowagb coctaBnsieT B HacToswee
Bpems cBbiwe 300 Thic. ra. Boone 4yepHo-
MOpPCKOro nobepexbsi pacnonaraetcsl rnas-
Hasa pekpeauMoHHasa 30Ha YKpauHbl, a B He-
nanekom npownom u Bcero CoBeTckoro
Coto3a. IMEHHO B 3TUX >XMBOMWUCHBLIX NpK-
OpexHbIX necax HaxoadaTca caHaToOpHO-
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KypopTHble y4ypexaeHusi. CoxpaHeHue KOH-
OWUWOHHOCTM cpeabl Ans oTabixa, 6esyc-
NOBHO, TpebyeT 0coboro LWaasLwero pexmma
yrnpaBneHns MpUPOAHLIMU NECHbIMU 3KOCU-
cTeMamu 1, B YacTHOCTM, OTKasa OT npume-
HEHUS Kakmx-nmbo XMMMUYECKMX npenapaTos
npv NpoBeAeHNM Neco3allnTHBIX Meponpusi-
TMIA. TeopeTuyecKkoh OCHOBOWM pa3paboTku
KOMMNeKkca MeponpusaTUi MO KOHTPONIO Bpe-
autenen neca OOMKHO CHYXUTb BCECTOPOH-
Hee wuccrnegoBaHWe MeXaHW3MOB AMHAMUKKU
nonynsuuin, B TOM YUCIE N FEHETUYECKMX.

MpencrtaBneHHaa paboTta nocesieHa
aHanu3y ponm reHeTudeckux ¢akTopoB B
OVHaMuKe 3KOCMCTEM W, npexae Bcero, Au-
HaMWKe CKMNadblBaloWMX 3IKOCMCTEMY Momny-
naumn. OCHOBHbIM MoAerbHbIM 0O6BEKTOM
cnyxkvna 3eneHad paybosas nmcToBepTka
(Tortrix viridana L.) — oanH 13 onacHenLwmx
Bpeautenen aybosbix necos B Kpbimy, on-
pefensiowmnin BMecte C HenapHbIM LUEeSKo-
npsaoM U 3UMHEeN nageHuuen neconatono-
rmyeckyto o6CTaHoOBKY B permoHe [7].

Ponb reHeTu4yecknx ¢haktopoB B 3KO-
fiorMyYeckux npoueccax

TeopeTnyeckn 3KOornsi paccmaTtpusaeT
rEHETUYECKYl0 CTPYKTYpy MOMynsauun, Kak
BaXHbIN (paKTOp B 9KOMOMMYECKUX mnpoLec-
cax, 0OOHaKo, Ha MpakTuKe 3TOT hakTop pea-
KO YYMTbIBAETCH B 3JKOJIOIMYECKMX MCcrneno-
BaHusax. Mexagy Tem, OCHOBoMomnarawoLiee
3Ha4yeHuMe B 3KOMOrMuM reHeTn4eckoro akro-
pa Ha 3BPUCTMYECKOM YPOBHE MOXHO MpO-
OEeMOHCTpUpoBaTb Ha npumMepe nbbiX KO-
NOrNYecKnX OTHOLLIEHUN.

Ona Toro, 4ToGbLlI OpraHM3M MOr XuTb B
onpederneHHbIX YCIOBUSX OKpyKatoLen cpe-
Obl, ero cTpoeHue, gusmornornyeckne n ovo-
XUMWYECKNE CUCTEMbI [OOJDKHbI ObITb Ha-
CTPOEHHBIMW Ha 3TW YCIOBMWS, COOTBETCTBO-
BaTb UM. AHanNorMyHoe yTBepXAeHue BEepHO
W NS B3aMMOAEWNCTBMS XUBbIX OPraHM3MoB
apyr ¢ gpyrom. Hanpumep, ons Toro, 4tobsl
Hacekomoe-cuTopar MOrno nuTatbCcs TKa-
HAMW pacTeHus, ero opraHnsMm OOImKeH 00-
nagatb cneumansHO NPUCNocobrneHHon cuc-
TEMOW opraHoB 1 Habopom pepMeHTOoB, Ans
3TOro npefHasHayeHHbIX. Bce aTu CTpyKTypbl
KOOMPYOTCS CUCTEMOW FEHOB.

MMonyyeHHble U3 NULLK BeLecTBa U 3Hep-
st UCMOMb3YTCS Ha MOCTPOEHME OpraHms-
Ma duTodara cornacHo WHdpopmaumm, 3a-
NOXXEHHOW B COOTBETCTBYIOLLMX FeHax. OTom

s

WH(popmaLmen onpenensroTcsa Te CBOWCTBaA
n opMbl, KOTOpble MPUMYT NOTpebneHHbIe
BellecTBa un aHeprus. B cBow oyepefpb, yTo-
Obl SHTOMOMar, NapasuTUpPyLWNA B UTO-
dpare, MoOr pa3BMBaTbCH B €ro Tene, oH 4Or-
XeH obnagaTtb Habopom GenkoB U pepMeH-
TOB Takke AN 3TOr0 NpMCNocobmneHHbIX. A
depMeHTbl 3TN TOXE KOOUPYIOTCS COOTBET-
cTBylOLMMM reHamu. W aHanormyHo, nony-
YeHHble OT huTodara pecypcbl UCNONb3YHOT-
CS Ha MOCTpOeHne Terna aHToModara onsATb
)Xe nof, KOHTPOMeM CUCTEMbI FeHOB.

Taknm obpasom, nepefadva BeLlecTBa U
3Heprum ot dmuTodpara K aHToMocpary pery-
nMpyeTcsa reHeTU4ecknMn cuctemamy obeunx
3BEHBEB U 3TW FEHETUYECKNe CUCTEMbl OKa-
3bIBAlOTCS CBSA3aHHbIMU Mexay cobow ono-
cpefoBaHHO, 4epe3 B3aumogencTsne u-
310M0ro-6MoXMMMYECKNX CUCTEM B MpoLecce
TPOUYECKMNX OTHOLLEHUN.

Kpome TOro, oba B3aumMoOOeNCTBYHOLLMX
3BEHa XapakTepusylTca onpeaeneHHbIM re-
HeTU4yeckumMm pasHoobpasvnem — MOAUMop-
dpusmMom. 3TOT NoNMMophr3m BbipaxxaeTcs B
pasHoobpa3nm cBOMCTB M hOpM CaMux opra-
HM3MOB. Kak npaBuno, K onpegeneHHbIM
dopmam duTtodpara B HanbonbLuen cTeneHn
agjanTMpoBaHbl COOTBETCTBYKOLWME (OPMbI
3HTOMOCpara. B pesynbTaTte W3MEHYMBOCTb
reHeTudeckonm cuctembl uTodara Takke
OMoCpefoBaHHO onpefensieT ypoBeHb Ba-
pnabenbHOCTK, NO KparlHEW Mepe, 4acTu re-
HeTUYeCKon cuctembl 3HTOMOpara. Takum
obpasoM, peanusyeTtca elle opHa dopma
CBA3eN Mexay reHeTU4ecKuMu cuctemMamu
3TUX 3BEHbEB.

B3aumocBsA3b 3KONMOrMYecKkom U reHe-
TUYEeCKOM AMHAMMUKMX NoNynsAaunum

Coo0LecTBO cyLecTBYeT B 3KOCUCTEME,
a guHamuka, OYHKUMOHMPOBaAHME 3JKOoCUCTe-
Mbl MHTErpanbHO BbIpaXXaeTCa B KPYroBOpoO-
Te BellecTBa M MNoToKe 3aHepruu. [Moatomy,
onpeferneHne ponu reHeTnyeckon uHGOp-
Mauum B perynsuum OBWXKEHUS BeLLecTBa U
3Heprum B 3KOCUCTEME — BaxHas 3ajava re-
HeTnKM coobLLecTB.

lMonoxutenbHble KOpPENAUUn mexay re-
HEeTUYECKON reTeporeHHOCTbI0 NOMyNAUUA U
ux OMONPOAYKTUBHOCTBIO YCTAHOBMEHbI Ha
npyMepe 3KCNepuMMeHTanbHbIX NOMYNSLUNA
Opo30durbl C UCMONb30BaHMEM CMECen nun-
HUA, UMEBLLNX pasHoe 3KosI0ro-
reorpaguyeckoe npoucxoxgeHue [8].
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Tabnuua 1. Cesasb Mex0y 2emepo3u20mHOCMbIO M0 3cmepa3HoMy foKycy Est-4
u nnomHocmeto nornynayuu 3eneHod dyboeol nucmosepmku ("Slagposoe”)

[oabl n [noTHOCTL Nonynauum Hons reteposunrot
Ha 1000 nucTbeB (asa)

1985 112 4,3 (genpeccus) 0,17 £ 0,04

1986 84 4.5 (genpeccus) 0,13+£0,03

1987 97 10,5 (pocrT) 0,28 + 0,05

1988 123 12,6 (BCnbIWwKa) 0,47 £ 0,05

1989 346 14,4 (BCnbIWKa) 0,57 £ 0,04

3Ha4yeHne reHeTU4ecKnx CTPYKTyp Ans
OVNHaMUKN HagopraHuaMeHHbIx Buocuctem, u
B YaCTHOCTM MonynsuMi, MoxeT ObiTb Npo-
[EeMOHCTpUpoBaHa Hanuynem XeCTkon CBA3N
MeXay U3MEHEHUSIMUA YPOBHSI FEHETUYECKOTO
pasHoobpasus B nonynsauuMu (reteposunror-
HOCTW) M €€ YMCIMEHHOCTM — OOHWM Mu3 OcC-
HOBHbIX MokasaTenen NonynsuuoHHOW Owmo-
normm (Tabn. 1).

AHanornyHble 3aKOHOMEpPHOCTU Bbinn 06-
HapyXeHbl n ons apyrux opraHnamos [9, 10].

FeHeTU4yeckoe pasHoobpa3ve U nnoT-
HOCTb nonynsuuu

PaboTta no wuccnegoBaHUio ponu reHeTu-
Yeckor WHGOpPMaUMM B PErynsiLUM OTHOLLE-
HUA NONynsAUNMA B TPOOMYECKON Lenu NpoBo-
Onnacb HaMu B €CTECTBEHHbIX MOMNynsuusax
3eneHon pgybosow nuctoeepTku  (Tortrix
viridana L.). 3Ta nuctoBepTka siBNSeTCs ys-
KMM onurodparoM, 1 noBpexaaeT TONbKO pas-
nn4yHble Buabl gyba. MNMockonbKy Mbl nccnego-
Banu OTHOLLEHNSA B Tpodhmyeckon Lenu, B Ka-
YecTBE TrEeHEeTUYECKUX MapkepoB Obin Bbl-
OpaHbl anno3nmbl NULieBapuUTensHoro dep-
MeHTa - npoTeasbl (KogMpyeMble FTOKYCOM
Pts-4) n 3awutHOro depmeHTa - acTepasbl
(nokyc Est-4). Oba epmeHTa nposiBNSIOT
CBOK aKTUBHOCTb B KULUEYHMKE JIMYMHOK Ha-
CEeKOMOro. 3cTepasa BbIMOSMHAET 3alUTHYIO
dyHKUMIO, Ae3akTuBmpya deHonbHble coean-
HEeHusl, KOTopble pacTeHue wucnonb3yeT Ans

CBOEN 3awuTbl OT Hacekombix. OgHOBpEMEH-
HO onpefensanu TakMe napameTpbl MNUCTbLEB
KOPMOBOrO pacTeHus, Kak pa3mepsbl nucta, pH
N XKECTKOCTb TKkaHen nucta. Mpobbl 6pann ¢
0eBATN MoaenbHbIX AepeBbeB (BbIGOPKU nu-
YMHOK 1 no 30 NUCTLEB).

Bbio oBHapyXeHo, 4TO 4YMCMO YacTbIX
reHOTUMOB B JIOKycax KOppenvpoBarno C
ypOBHEM BapuabenbHOCTM pH 1 xecTkocTu
NNCTbEB KOPMOBOro pacTteHus (Pts-4 npoTus
xecTtkoctn: R = 0.86; P < 0.01; Pts-4 npotuB
pH: R = 0.88; P < 0.01; Est-4 npoTnB xecT-
koctn: R = 0.78; P < 0.05; Est-4 npoTtus pH:
R = 0.68; P < 0.05). OTn pesynbtaTthbl UHTEP-
npeTupoBanuUCb HamMu Kak crneacTeue TOro,
YTO pasHble FeHOTUNbl UMEKT pasnuyHble
Tpohuveckme MMKpPO-HULWN. TO eCTb, NUYUH-
KM pasHblX FEHOTUMOB MUTAKTCA NUCTbAMMU
pasHbIX CBOWUCTB [6].

OT0 npepnonoxeHne 6bINO MPOBEPEHO
HenocpeaCcTBEHHO MyTEM KOPPENsILMOHHOrO
aHanmMsa 4acToT pasHbiXx FeHOTUMOB Ha Ade-
peBe n 4acToT KMNaccoB pacnpegeneHns nu-
CTbeB MO COOTBETCTBYIOLLMM MNpuU3HaKkam Ha
Kaxkgom aepese. 3TOT aHanu3 no3Bonun yc-
TaHOBWUTb KOHKPETHble ABYMepHble (pH 1 xe-
CTKOCTb) MUKPO-HULLIN FTOMO3UIOTHbLIX FEHOTU-
NnoB MO JaHHbIM fOKycam, a mnocneayloLwun
perpeccuoHHbIi aHanu3 Mno3BONUIT oxapak-
Tepun3oBaTb OOHApYXEHHbIE CBA3WN Konuye-
CTBeHHO (Tabn. 2).

Tabnuua 2. [JeymepHbie nuuiesbie MUKpPO-HUWU 20Mo3u2om 1o fokycam Pts-4 u Est-4
U ypaBHeHUs peepeccu C853bI8arou4Ue Yacmomy 20Mo3u2omel (q) ¢ yacmomou nucmses

8 coomeemcmayrouwel Mukpo-Huwe (f) [6]

(ycn. en.)

eHoTMn [ByMepHas nuieBas MUKpo-HULLIAa YpaBHeHe perpeccmm xecTkocTb pH

Pts-45°220 - 379 5.30 - 5.72
Pts-4 %% 380 - 529 5.59 - 6.14
Pts-4™F 480 - 629 6.15 - 6.60
Est-4"%71%" 220 - 379 5.87 - 6.42
Est-4 "%%71%" 430 - 629 5.30 - 5.72

0 0 0 .0

q:

(0.475 % 0.093)f + 0.033; (P<0.01
(0.324 % 0.064)f + 0.099; (P<0.01
(0.256 % 0.098)f + 0.061; (P<0.05
(0.330 + 0.129)f + 0.385; (P<0.05
(0.304 + 0.114)f + 0.043; (P<0.05)

~— — ~— ~—

Pts-4° = Pts-4 67, Pts-4 "% n Pts-4% cymmapHo; Pts-4 = pts-4 706, Pts-4 "%y pts-4 1% CYMMapHo;
Est-4"% = Est-4 " y Est-4 " CyMMmapHo; Est-4 106" = Est-4"% y Est-4""° cymMMapHo (getanu cwm. [6]).

o
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CxemMaTu4eckn pasnmyne MUKPOHMLL pas-
NMNYHBIX FEHOTMNOB MOXeT OblTb MpeacTas-
NEHO cnepywmm 0bpasom:

max ae be ce de ee
ad bd cd dd de

pH ac bc cc cd ce
ab bb bc bd be

min aa ab ac ad ae
min YKecTkoCcTb max

Ha aton cxeme nokasaHbl [BYMEpHble
MUKPOHULLBbI (BblAerneHHble No pH u xxecTko-
CTW) roMmo3uroTHeix (aa, bb ... ee) n retepo-
3uroTHeix (ab, ac, ad... ... de) reHOTMNOB He-
KoToporo nokyca. [Npu aTOM BCS nrowagb
cxembl (3a WCKIOYEeHMEeM Haanucewn) oTpa-
)aeT BeCb CMNeKTp U3MEHYMBOCTU MULLIEBOTO
pecypca, AOCTYMNHOro Ansi HACEKOMOro, 1 oT-
OenbHblE MWKPO-HULLM COBMECTHO onpeje-
NS0T (OrpaHMYMBaloT) BCHO MOMYMALUOHHYO
HUWY. PeanbHO MUKPOHULLN KOHEYHO e He-
CKOJbKO MEepPEKPbIBAIOTCS.

MonyyeHHble OaHHble ykasbiBAeT Ha To,
4YTO reHeTu4yeckasl CTpykTypa nonynsiymu Ha-
ceKkomoro-putopara urpaet onpegensio-
LWy, PEerynvpyrlowyo ponb B Xapaktepe
B3aUMOOEWNCTBUS 3TOr0 HACEKOMOro C Kop-
MOBbIM pacTteHueMm. [lpuBegeHHas Bbiwe
cxema pfaeT HarnsgHoe npegctaBlieHue o
MexaHu3me aton perynsumm. O4eBnZHO, YTO
NULLLEBON pecypc MOXeT BbiTb OCBOEH C Mak-
cUManbHON 3(EKTUBHOCTBIO TOMBKO B TOM
crnyyae, ecnu B MNONynAuuKW, BO-NEPBbLIX,
NnpeacTaBneHbl BCE rEHOTUMLI, @ BO-BTOPbIX,
YacTOTbl BCEX FEHOTMMNOB B MOMNyNAUMM COOT-
BETCTBYIOT 0ObeMy MuLEBOro pecypca (B
OaHHOM cryyae, YMCIEHHOCTU NUCTbEB) B
COOTBETCTBYIOLLEN MUKPO-HUWE. Jltoboe oT-
KMOHEHMe OT TaKkoro OnTMMAaribHOro COCTOS-
HUS NpUBEOET K CHUXEHUIO a(peKTUBHOCTH
MCMNOMb30BaHNs NMULLEBOrO pecypca. Takum
obpasom, yem OGorblle Takoe OTKIMOHEHMe,
TEM MEHbLUE 3JHEPrMM MOXET MepenTn c
YPOBHSI NMPOAYLIEHTOB (KOPMOBOE pacTeHue)
Ha YpOBEHb KOHCYMEHTOB MEepBOro nopsiaka
(HacekoMoe-cputodar). A oT KonuyecTsa no-
NyYEHHON 3HEeprMm HanpsMmylo 3aBUCUT YUC-
NEHHOCTb nonynsuuun HaCeKkoMoro-
BpeauTens. 3TO MO3BONSET HaM BMMOTHYIO
NpubnmM3nTCa K MOHMMaHUI0 eCTECTBEHHbIX
MEXaHW3MOB perynaumm OuHaMuKM YUCreH-
HOCTM MONYNSAUMA XKMBOTHBIX, @ 3HAYUT U K
BO3MOXHOCTW 3(pHEKTUBHOIO KOHTPOMS STON
YNCNEHHOCTU. YTO SKOHOMMYECKM BaXKHO Kak
B OTHOLUEHME MOME3HbIX, TaK U BpeaHbIX op-
raHW3moB.

[

Cuctema cKpewMBaHUA B perynsauumm
AVUHaAMUKKX Nonynsaumm

EcTtecTtBeHHbIN OTOOP B nonynsiumsax Bce-
raa HampaefeH Ha onTuMarnbHOe COCTOsIHUE,
obecrneynBatollee MakcumanbHy addek-
TMBHOCTb WCMONb30BaHMS MULWLEBOro pecyp-
ca (oba vccrnegoBaHHbIX FIOKyca MOABEpKe-
Hbl JaBMNEHWIO ecTeCcTBEeHHOro otbopa aud-
depeHLmpoBaHHOro B npoctpaHcTae [6, 11].
Tem He MeHee, B npupoe CyLeCcTBYIOT Me-
XaHW3Mbl, B TOM YuCMEe WU BHYTPUMNONYnsLUm-
OHHble, KOTOpbIE BbIBOAAT NOMYMSLMIO U3 Or-
TUManbHOIO COCTOSIHUSA. JTO WM He YOMBU-
TenbHO, MOCKOJMIbKY B MPOTUMBHOM Criyyae mno-
nynsaums, NOCTOSHHO Haxo4dAWwasdcs B OMNTUW-
MasnibHOM COCTOSiHUW, GbICTPO MOAOPBET MO-
nynduMio npogyueHTa, u, ocTaBwucb 6e3
nMLLEeBOoro pecypca, normbHeT cama.

Hawwv nccnepoBaHnst mokasanu, 4to Ta-
KAM BHYTPEHHMM (haKkTOpOM perynsuumn co-
CTOSIHUSA nonynaunm NocpeacTBOM U3MeEHe-
HUS €e TEeHEeTUYECKON CTPYKTYpbl CIYXUT
cuctema ckpewmsaHun. Cuctemy ckpeLum-
BaHWUI TaKkke UCCrneaoBanu B eCTECTBEHHbIX
nonynsaumnsax 3eneHon ayboBor NUCTOBEPTKU.
Anno3umbl acTepasbl U NpoTeasbl UCMOMb30-
BanvM B KayecTBe TeHeTMYeCKUX MapKepoB.
Kpome TOro, aHanusmpoBanu Takve MeTpu-
Yyeckme NMpuU3HakW, Kak anvHa Tena u Kpbina
B3pOCnbIX ocober Hacekomoro. M3 nonyns-
uMmn Gpanu MaccoByl BbIOOPKY, a 3aTeM OT-
naenuBanu Konynupyowme napbl, 4TOo Mo-
3BONUMO OUEHUTb Kak wu3bnpartenbHOCTb
hopMMpOBaHUS PenpPOaYKTUBHOM YacTu Mo-
nynsiuMm, Tak M accopTaTUBHOCTb CKpeLuu-
BaHWM BHYTPW 3TOM 4acTu.

AHanma nony4eHHbIX aHHbIX Nokasari, YTo
CaMK/M Hacekomoro Bcerga BbiOupanu Kpyr-
HbIX CamLUOB, TOrAa kak BbIboOp camuoB 3aBu-
cen ot dasbl AMHAMWKN YUCFIEHHOCTU MOMy-
nauum. Bo Bpemsi BCMbIWKN MacCcoOBOro pas-
MHOXEHVS MPenMyLLecTBO WUMENn MesKue
CaMKu, a nepeq Havanom nageHusi YucreH-
HOCTW, BO BpeMmsl ee nageHus u Ha ¢ase fge-
npeccum nonynauumM npeumyLLecTso MMenu
KpyrnHble camku. [ockonbky OT pa3mepoB ca-
MOK Yy HaCeKOMbIX 3aBWUCUT UX MIOOOBUTOCTb,
O4YeBUOHO, YTO TaKOM xapakTep Bblbopa no-
MOBOr0 MapTHepa BHOCUT OMpeaerneHHbIN
BKIa4 B perynsaumio AUHaMuK1 YUCIEHHOCTU
nonynsauumn, ogHako OCHOBHOW 3dhdeKT Takon
CUCTEMbI CKpELLMBaHWIA, KaK OKasarocb, CO-
CTOSIN B APYIrOM — B PErynauumM reHeTU4eCckoro
cocTaBa M CTPYKTYpbl MONYNsiLun.

O6a nokyca (acTepasHbiin U NPoTeasHbIin),
OTBETCTBEHHbIX 3@  MEXreHOTUNNYECKYHO
anddepeHUnaLmio MUKPOHUL MOABEPKEHDI
[aBneHuo ecTtecTBeHHOro otbopa, u noaTo-
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9KOrEOAUHAMMUKA XKUBbIX U BAOKOHOCHbIX CUCTEM

My OKasanucb CBSI3aHHbIMW C pas3Mepamu
Tena ocoben — uHTerpanbHOW Mepow npu-
cnocobneHHocTn y 6ecno3BOHOYHbIX. [eHo-
TUMNbl, KOTOpble HaxoasaTcs B u3bbiTke MO
CpaBHEeHU C 0bbEMOM pecypca B CBOEN
MUKPOHULLE 3HAYUTENTbHO MHTEHCUMBHEE KOH-
KypupyloT Mexay cobow 3a OauMH M TOT Xe
NULWEBON pecypc, YeMm FeHOTUMbl, Haxoas-
wmeca B HegocTtaTke. MNoaTomy nepsble He-
CMOCODOHbI AOCTUYL MaKCUMarbHbIX 3Hade-
HWUA pa3MepoB Tena U 3HaYUTENbHO yCTyna-
0T B 3TOM NokKa3aTesie BTOpPbIM.

Mockonbky 3eneHas gyboBasi NMCTOBEPT-
Ka MuUrpupyeTt pocrtaToyHo crabo [12] wu
CKpELLMBaHUS B OCHOBHOM MPOMCXOOSAT Me-
XAy ocobsiMM C OAHOMO M TOro e AepeBa, TO
Hecny4yanHoe CKpeliuBaHue Mno pasmepam
Tena aBTOMaTU4eCKn NPUBOAUT K BO3HWMKHO-
BEHUIO aCCOPTATUBHOCTU CKpeluMBaHWA No
annogepMeHTHbIM JIOKycam B Monynsuuy B
uenom [13]. NpeumyLiecTBeHHOe cKpelLlmBa-
HWEe MeXAay KPYMNHbIMU caMuaMy U KpynHbIMK
caMkamu npuBOAUT K MONOXUTENbHOMY ac-
COpPTaTMBHOMY CKpPELUMBAHUIO MO asno3nMm-
HbIM JIOKycaMm, KOrga Yalle 4em 3To oxuaa-
eTCs MPoUCXoQAT CKpeluMBaHuUa Mexay Oco-
0AMKU, HecywMMn OOWH W TOT K€ FeHOoTuM.
Ecnn xe ckpewmBaHusi NpeMMyLLeCTBEHHO
NPOUCXOAAT MEXAY KPYMHbIMW caMuamu u
MENKMMKM caMkamu, TO MO anfio3MMHbIM f10-
Kycam HabniogaeTcsa oTpuuaTenbHoOe accop-
TaTMBHOE  CKpELLMBaHME, TNpU  KOTOPOM
CKpELLMBaAHUS 4Yalle OObIMHOrO MPOUCXOAST
Mexgy MpOTUBOMONOXHBIMA WUNN  pasHbIMK
reHoTunamum.

OTpuuartenbHoe accopTaTUBHOE CKpeLuu-
BaHMe MOBbILIAET YPOBEHb FEHETUYECKOro
pasHoobpa3sus B nonynsaumu. [Npn aTom B no-
nynsumMm nosiBNAETCS MaKCumaribHOe YMUCIo
BO3MOXHbIX F€HOTUNOB. TakonW TUM CKpeLun-
BaHus OGraronpusaTcTByeT AOCTUXKEHMIO MO-
nynsuMen onTumanbHO COCTOSIHUS M onpe-
OensieT BCMbILLKY MacCOBOr0 Pa3MHOXEHUsI
nonynauum.

MonoxutenbHoe accopTaTMBHOE CKpe-
LMBaHME MOHWMXaET YPOBEHb FEHETUYECKOIO
pasHoobpa3us B nonynauun. 3HavuTenbHO
COKpaLlaeTCst YACNO reHOTUMOB, B OCHOBHOM
reTepo3unroTHblX, B nonynauMn. 9710 MNpuUBO-
OUT K OTKIOHEHMIO OT ONTUMAarnbHOIO CO-
CTOSIHUS, CY>KEHMIO MOMYNSALUMOHHOW HULWWK, a
BECb PEenpoayKTMBHBIA MOTeHUMan nonyns-
UUM HanpaensieTcs B y3KUW Ouanas3oH MUK-
POHMLI TOMO3MIOTHbIX FEHOTMMNOB. OTO Mpu-

BOAWUT K PE3KOMY BO3PaCTaHUIO BHYTPUreHo-
TUNUYECKOW KOHKYpPEHUUW 3a MULLEBON pe-
CYpC U, KaK creactene, K MaccoBOW rmbenm
ocoberi B monynsiymMn. Ota cuctema CKpeluu-
BaHUM onpegenseTr nageHve YUCINEHHOCTU
nonynauum n ee Aenpeccuio.

Taknm o6pas3oM cucTema CKpeLLMBaHWUM
urpaeT NepBOCTENEHHYIO POfb B perynauun
OWHaAMUKM nonynsaumMi un, crnefoBaTenbHo, B
perynauunm B3aMMOOTHOLLUEHMI NOMNynsaAuuin B
uensax nutaHus. Perynauusa camon cuctemsl
CKpellMBaHMN Nnoka [0 KOHUA He u3ydeHa.
Hamun 6bina npeanoxeHa rmnotesa cornacHo
KOTOPOW cucTemMa CKpelumBaHuin perynumpy-
eTcsa oTbopom no ABym heHOoTUnam, OAMH 13
KOTOpbIX onpegensdeT Bbibop deHoTunuye-
CKM CXOXero, a [pyron — eHOTUNu4eckn
oTnn4Horo naptHepa [14]. Takaa mogenb no-
3BOMSET JIErKO OO BACHUTL CYLLECTBOBAHMNE U
LUMPOKYKD pacrnpoCTPaHEHHOCTb YacTOTHO-
3aBMCUMOro MOMOBOro OTOOpa — TaK Has3bl-
BaemMoro oeHomMeHa «npeumyLLecTBa peako-
ro Tuna», OfHaKo, BOMNpoc ele TpebyeT
JanbHenwnx nccnegoBaHun. Tem He MeHee,
yXe MnonyyeHHble AaHHble MO3BOMAT pas-
pabotatb 3¢pEKTUBHYIO CUCTEMY MPOrHo3a
BCMbILLIEK MacCOBOr0 pa3MHOXeHUs Bpeau-
Tensl, OCHOBaHHYIO Ha MOHMUTOPUWHIE reHeTu-
YECKOW CTPYKTYPbl U CUCTEMbI CKpeLLuMBaHuS
B nonynsaumm.

KoHuenuus  orpaHuyeHusi
30BaHUA MHCEKTULMOOB

AHanmM3 COBPEMEHHOr0 MCMoNb30BaHUA
necTyuMaoB Mokasar, 4To napagurma cne-
aytolero cronetus gorkHa 6asmpoBaTbCs He
Ha BuonecTuumnaax, a Ha perynartopHbiX BO3-
MOXHOCTSIX  6uocmuctem  [15].  YuuTtbiBas
YHUKanbHOCTb NPUPOAHbIX KOMMJIEKCOB
KpbiMa n ocobeHHo ero KOxHoro Gepera, nx
0300pOBUTENbHBIE CBOWCTBa, ©€3yCrnoBHO,
OCHOBY 1€CO3aLLUTHBIX MEPONPUATUIA JOIMKHA
COCTaBNATb  KOHUENUWs  OrpaHWYeHHOro
ucnonb3oBansa BCEX TUMNOB WHCEKTMLUOOB.
KoHuenuus, 6e3ycnoBHO, AOMKHa y4uTbiBaTb
TO, YTO HOBble METOAbl BEAEHMUS NECHOro XO-
3A1CTBa OOMKHbI MakCUManbHO npubnuxarb-
CSl K €CTECTBEHHOW MPUHLIMMNAM, CHWKAKOLLMM
pUCK BCMbILLEK MacCOBOro pasMHoOXeHust [16].

KoHuenTyanbHas cxema 6ecnectuumgHom
3alWmThl feca, B OCHOBE KOTOPOW TEXWT
ncnonb3oBaHne €CTECTBEHHbIX
PErynsTopHbIX ~ MEXaHM3MOB  OUHaMMKKU
YMCNEHHOCTW MoNynAuUMi MoxeT ObITb nNpea-
cTaBrneHa criegyowmm obpasom:

ncnosnb-

)
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AbHoTHYeckHe QaKTopEl

1 2 3
Ilonynanua 4 6
Ilonymanua Ilonymanua
pPAcTEHHA-
EpENHTENA sHToModara
HoUAHHA 5 -

MMounTopHur

12

11

Ilporuos u yopaeneHHe

13

1 — 13 — OCHOBHbIE CBS131

Kak BMOHO 13 CxeMbl, B MNPUPOAHbIX
fbuoreoueHo3ax perynaums nonynsiyMOHHbIX
napamMeTpoB OCYLLIECTBISETCA C MOMOLLbIO
netene obpaTHOM CBA3W, CYLLECTBYOLLEN
Mexay nonynsumen U KOpMOM - C OLHOW
CTOPOHBI, n nonynsauunemn n ee
notpebutensmu - ¢ Apyroi. Cnegyet MMeTb
BBMAY, YTO MNONOXMUTENbHbIE U OTpULATENb-
Hble obpaTHble CBA3U MexXAay AepeBbsMU U
HacekoMbIMW— gedonuatopamym MOryT Bbl-
3blBaTb LUKIMYECKME MpoLecchl. TakoBble,
Hanpumep, YeTKO MPOSBMSIOTCA Y NA4EHULbI
Epirrita automnalia Ha 6epese Betula
pubescens B CkaHguHasun [17, 18]. N B Ta-
KOM criyjae noabembl YNCIIEHHOCTU cnegyeT
paccmaTtpuBaTb Kak HOPMarnbHbIA, €CTeCT-
BEHHbIN NpoLiecc.

AbnoTtunyeckne akTopbl UrpawT ponb
mMoaudmkaTopos, CABUralLLUX paBHOBE- CUe
B Ty WNM [Opyryio CTOPOHY. Bcnbiwku
MacCOBOro Pa3MHOXEHWUsi BpeAHbIX BWOOB
NEeCHbIX HaCeKOMbIX XapakTepu3ylT Takoe
COCTOSIHME MPVPOAHOM  NOMynsuuKn, Mpu
KOTOPOW MNNOTHOCTb [Janeko npeBbiaeT
onTMMarnbHyl ans buoreoueHosa, a npupo-
OHble MeXaHW3Mbl He CMOCOGHbI AOCTAaTOYHO
ObICTPO BO3BpaTUTL €€ B HOpManbHoe
NonoXeHne. YCTPaHEHUIO 3TOr0 NOMOXeHUs
cnyxart perynvpylowme BO3OENCTBUS CO
CTOPOHbI  ynpaBnsloWwen noacucTemol -

[

NEecoX03aNCTBEHHbIX npeanpuatnin. Jleco-
TEXHUYECKNEe U arpoTEXHUYECKNE Meponpus-
TMS C MPOSIOHIMPOBAHHOM Hamnpas- fEeHHO-
CTbIO JOSDKHbI COCTaBNATb OCHOBY MpPEBEH-
TMBHOW cTabunusaumm YMCNEHHOCTU Bpeau-
Teneun B NeCHbIX 9KOCMCTEMAX Ha SHAeMuYe-
ckoM ypoBHe [16]. CyTb ynpaBnsaoLmnx
BO3JENCTBMIA cBOAUTCHA K 3dpeKkTUBHOMY
ycuneHumto obpaTHbIX CBS- 3el (CTpenku 5, 7)
c MCnonb30BaHNeM BGuronormyeckmx
perynsatopoB. brnok cnexennss (MOHUTO-
puHra) obecneumBaeT npouecc cbopa Bcen
WHpopmMaumnmn, HeobxoaMMON npexae BCero
ONS OCyLEeCTBMEHUS MPOrHo3a U MPUHATUS
peweHnn. TakoBa, B 0bOWUX yepTax,
cogepxaTtenbHad  CTOpPOHa  KOHLenuuu.
OcTtaHoBumMcs Ha KOHKPETHbIX
0COBeHHOCTSX, YKa3aHHbIX cTpenkamu
CBA3e, nNpUMeHUTENBLHO K  npobneme
fecnecTMumMaHOM 3aluTbl Nneca B YCNoBusIX
CaHaTOPHO-KYPOPTHbIX 30H Kpbima.
FeHeTMYeckMe acneKkTbl AUHAMUKA CUC-
TeMbl «chputocpar-mmkponaToreH»
AnnogepmMeHTHbIE Mapkepbl ObIn  UC-
nonb30BaHbl M MPU UCCNEedOBaHMU B3aMMO-
OTHOLLEHUN B CUCTEME «HACEKOMOE-XO35IMH
— MukponartoreH». MiccnenosaHusa Ha Henap-
HOM LUenKonpsiie nokasanu CyLLEeCTBEHHYHO
ponb reHeTuyeckoro cpaktopa B npoLecce
B3aMmMoencTems nabopaTopHbIX Nonynsuun
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9KOrEOAUHAMMUKA XKUBbIX U BAOKOHOCHbIX CUCTEM

HaceKoMOro ¢ MUKpornaToreHamu BUPYCHOM
npupogbl. bonee getanbHble UccnegoBaHUA
B cucteme «kaptodenbHaa monb — Bacillus
thuringiensis» nokasanu, 4To BO B3anMOAemn-
CTBUX MOMNYNSAUNA HraceKkoMOro-xo3simHa u
MMKpOMNaToreHa CyLLECTBEHHYIO pOfib UrpatoT
€CTECTBEHHbIE CenekTUBHbIE Mpouecchbl. B
nepByl0 o4Yepedb MMKPOMATOreH OorpaHnydn-
Ban HenpucnocobneHHble reHOTUNbl B Nony-
nauuK, nNpu4eM TreHETUYECKN pasnu4Hble
WTaMMbl Aenann 3TO Mo-pasHomy. JTO 03-
Ha4vaeT, YTo 3P (PEKTMBHOCTb MUKpOMNATOreHa
B NONynsaumm 3aBUCUT OT FeHETUYECKUX Xa-
PaKTEpPUCTMK CaMOro MMUKponatoreHa u oOT
rEHETUYECKON CTPYKTYpPbl W TEHETUYECKUX
NPOLLECCOB B NMOMNYMsALMU HACEKOMOTO.

3aknroyeHue

BbINonHeHHbIE MCCriegoBaHMs MO3BOMSOT
KOHCTaTUpOBaTb MEPBOCTEMNEHHYI0 BaXHOCTb
reHeTMyeckon WHdopMauum B perynaumm He
TOMBbKO MONYMSAUMOHHBLIX CUCTEM, HO U COOD-
wects nonynsauun. dakTuyeckn Mbl cendac
YK€ MOXEM roBOPUTb O BO3HUKHOBEHUM HOBOW
BETBM 3KOMNOrMYECKON reHeTUKN — reHeTuke co-
obuwect. Llenb aT0ro HanpaeneHus — nccne-
JoBaTb pofib FeHeTM4eckon WHdopmauun B
perynsaumm  yHKLMOHUPOBaHMS  COOOLLLECTB,
U3y4nTb FrEHETUYECKYIO CTPYKTYpY coobLiectsa
— Tak HasblBaeMbli reHonnact [1], pa3pabo-
TaTb NoAxodbl K yNpaBneHWIo reHoMNnacTom, u
Ha 9TOM OCHOBe — ynpasrieHMem OYHKLWNOHU-
poBaHMEM eCTECTBEHHbIX COOBLLECTB.

[MoHATHO, 4TO noOKa pfenakTca TOmMbKO
nepBsble LWarM Ha NyTn uccrnegoBaHUs Mexa-
HU3MOB AMHAMWKM COOBLLECTB XMBbIX Opra-
HU3MOB, HO Y€ MOfMy4YeHHble nepBble AaH-
Hble NO3BOAIOT MO-HOBOMY NOAONTU K TaKoW
akTyanoHOW, npexge Bcero and Kpbima,
npobreme, Kak MPOrHO3 BCMbILLEK MACCOBOrO
pasMHOXeHUs 1 6ecnecTUUMOHbIA KOHTPOIb
BpedHbIX opraHmamoB. Kak nokasanu Hawwm
uccneaoBaHus, MOHUTOPUHI  FreHEeTU4ECKOM
CTPYKTYpbl MONynsuuMuM BpeauTensd u uccne-
[OoBaHME CUCTEMbl CKpeLLMBaHUA MOXeT
CNYXXWUTb  HAOEXHOW OCHOBOW MpPOrHosa
BCMbILLEK MacCOBOro pasMHOXeHUs Bpeau-
Tenen neca. [lpeBeHTUBHOe yrnpaBneHue,
04eBMOHO, AOIPKHO OCHOBbIBATbCA Ha pas-
DanaHcupoBKe TEeHOTUMMYECKOro CocTaBa
duTodara BHYTPU UHOMBMAYANbHbLIX KOH-
copuuii (BHYTpY KPOH OTAENbHbIX LEPEBLEB).
Mpu aTom ycmneHue pasbanaHCUpPOBKN MEX-
Oy onpefeneHHbIMU reHoTunaMmuM U ycrno-
BMSIMU MUTAHMSA B MUKpPOHULLAX OyaeT BbI3bl-
BaTb YCUNEeHWe BHYTPMBULOBOW KOHKYpPEH-
LMK, MOHWKEHNE YCBOEHUS KOPMa, B pe3ynb-
Tate 4yero He GydeT nMpoucxoauTb PEe3KOoro

BO3pacTaHn4a nyoTHOCTU, pacceneHna n Mmu-
rpauun. Kak cnegcrteue nonynauna He npu-

obpeTaeT reTepo3vCHOrO  COCTOSIHUA 1
BCMbILUKA MacCOBOr0 Pa3MHOXEHWUSI He Ha-
CTYnuT. KomnnekcHble XUMUKO-

MuKpobuonornyeckme obpaboTkn npu 6nms-
KMX K MOPOroBbIM MAOTHOCTSM MOFfN Obl Bbl-
3BaTb Takylo pas3banaHCMpOBKY M 3anycTuUTb
MeXaHW3Mbl CTabunmsauum NIoTHOCTM
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AHomayis. A. B. sawos, A. 1. Cumuyk Ponb reHeTU4eckux pakTopoB B AMHaAMUKe 3KocucteM. Cmamms
rpucesiyeHa aHarnidy pori 2eHemuyYyHUX YUHHUKI8 6 OuHamiui ekocucmem. OcHogHa yeaea rpudinsemscsi
MexaHisMam OuHaMiku 4YucerbHocmi ronynsauit WKiOHUKie nicy (3eneHa Oyboea rnucmositika) i CinbCbKo2o
eocriodapcmea (kapmorinisiHa monb). Ompumani GaHi eukopucmosytombscsi 0nsi 06epyHmMye8aHHs KOHUenuii
becriecmiyudHO20 KOHMPOIO WKIOHUKIG F1iCy.

Knro4yoei croea: duHamika nonynsauji, OuHamika ekocucmemu, 2eHeMUYHi YUHHUKU.

Abstract. A. B. lsawos, A. I1. Cumyyk Ponb reHeTu4yeckux pakTopoB B AMHaMMUKe 3KocucTtem. The article
is addressed to the analysis of role of genetic factors in ecosystem dynamics. Main attention is focussed on the
mechanisms of numerical dynamics in populations of forest (oak leafroller) and agricultural (potato tube worm)
pests. Findings are used for producing of conception for pesticide-free control of forest pests.

Key words: population dynamics, ecosystem dynamics, genetic factors.
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