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Bimsiaue 3-xyop@TaneBoro aHruapu/ia Ha pa3BUTHE
OJIUTO- Y TOJTUTPO(DHBIX YEITYEKPBLIBIX

C.N. lenucoBa
Vupeoicoenue obpazosanus « Bumebckutl cocyoapcmeenublil yHugepcumem
umenu I1.M. Maweposa»

B oannoii cmamve paccmampusaromest 6onpocsi paspabomki npUemMos NOBbIUEHUS JHCUZHECNOCOOHOCMU U NPOOYKMUBHOCTU
300Kky6mMyp Hacekomwix. CogepuieHcmeoganue Memooux ux paszgedeHust OJis NOLYUeHUs He0OX00UMO20 KOIUYeCmea OUOMamepuald
SBIAEMCS 6ECOMA AKNYALILHbIM U UMEem 8AJCHOE HAYYHOE U NPAKMUYECKoe 3HAYeHUe.

Lenv cmamou — usyuenue Heu3HecnocobHOCmU, NPOOYKMUBHOCHU, HA000BUMOCHU, NOMPeOIeHUs U YMUTU3AYUU KOPMA 2YCeHU-
yamu HenapHozo u 0y606020 WEIKONP008 6 3A6UCUMOCIU OM 8apuanma obpabomxu kopma pacmeopamu 3-x10p@manesoco aw-
eudpuoa.

Mamepuan u memoowt. Vccreoosanus no meme npogoounucy Ha basze duonocuyeckoeo cmayuonapa «Llfumosxay BI'Y umenu
II.M. Maweposa ¢ nepuoo ¢ 2009 no 2015 200. B kauecmee 06bekmoe ucnoib308a1uce Kumatickuti 0ybosuolil wieaxonpso (Antheraea
pernyi G.-M.), nenapuwuit weaxonpso (Lymantria dispar L.). Kopmosoe pacmenue: 6epesa nosucias (Betula pendula Roth.). O6-
pabomka nucmoves u 2ycenuy 3-xaopgmanesbim anauopuoom ocywecmeaanace wemvipoma oozamu: 0,01%, 0,001%, 0,0001%,
0,00001% (8ecosoii npoyeHm Xumuyecky YUcmozo geuecmea,).

Pesynomameut u ux oocysyncoenue. Ycmanogneno, umo HCUsHeCnocobHocmy 2ycenuy 0y606020 U HENAPHO20 WENKONPsI008 603-
pacmaem, nPOOOIHCUMETLHOCHb PA3GUMUS COKPAWAEmMcsl, d NI0008Umocms yeenuyusaemcs noo eozoeticmsuem 0,0001% pacmeo-
pa 3-xnopgpmanesozo aneuopuoa. Yceosemocmos nompebisnemoco Kopma noo 6030eicmeuem OUOCMUMYIAMopa 00CMOBEPHO NOGbl-
waemcs N0 OMHOUIEHUIO K KOHMPOIO.

Ha npomsiicenuu uemvipex nem ckapmaueanust 2ycenuyam aucma bepesui, 06pabomannozo pacmeopom 6UOCmMumyasimopa 6bi-
WeYKA3aHHbIX KOHYeHmpayuil, Habao0aicsa yCmouyusslll NOI0HCUMENbHLIL IPeKm 803pacmanus npoOOYKMUSHOCIMU U HCUSHECHO-
cobHOCMU, CIe008amenbHO, OaHHBIL ODUOCMUMYIANOP MOXCHO PEKOMEHO08amb 8 Kayecmee CpedCcmaa, Yayuuiaueco SKOHoMUY e-
CKue nokazamenu GblKOPMOK 0Y006020 weakonpsoa 6e3 ocobbix mpyooeMKux 3ampam, u Ojisi ONMUMU3AYUY KYIbMYpPbl HENAPHO2O
wenkonpsioa 8 1a0opamopHsIX NONYJISIYUSIX.

3akntouenue. Taxum oOpazom, 300KYIbMYPbl HACEKOMbIX NPUMEHSIOM 8 2eHeMUYECKUX UCCIe008aHUsAX, Ol OUONO2UYecKOll
60pbObI C HACEKOMBIMU-BPEOUMENAMU U PAYUOHATLHO2O UCHOIb308AHUSL NOAE3HBIX HACEKOMBIX.

Knrouesvie cnosa: buocmumynsmopul, 3-xaoppmanesuiii aneuopuo, KOpMosgble pacmerus, ni0008UMOCHb, HCUSHECNOCODHOCTb,
NPOOYKMUBHOCMb, AKMUBHOCTb (DEPMEHMOB.

Impact of 3-Chlorine Phthalate Anhydrite
on the Development of Olygo- and Polytrophic Lepidoptera

S.1. Denisova
Educational Establishment «Vitebsk State P.M. Masherov University»

Issues of the development of ways of viability and productivity increase of insect zooculture are considered in the article.
Improvement of the methods of their breeding for obtaining the necessary amount of biomaterial is current and has practical and
research significance.

The aim of the article is the study of viability, productivity, fertility, consumption and utilization of fodder by oak silkworm and
Gypsy moth depending on the variant of fodder treatment with 3-chlorine phthalate anhydrate.

Material and methods. The studies were conducted on the base of the biological satiation of Shchitovka of Vitebsk State
P.M.Masherov University from 2009 to 2015. As objects Chinese oak sildworm Antheraea pernyi G.- M. and Lymantria dispar L.
were used. The fodder was Betula pendula Roth. Treatment of leaves and caterpillars with 3-chlorine phthalate anhydrate was made
in four doses: 0,01%, 0,001%, 0,0001%, 0,00001% (weight per cent of chemically pure substance).

Findings and their discussion. It has been found out that oak silkworm and Gypsy moth viability increases, development length
reduces while fertility increases under the influence of 0,0001% solution of 3-chlorine phthalate anhydrate. Digestibility of
consumed fodder under the influence of the biostimulator reliably increases compared to the control group.

During the four years of feeding caterpillars with birch leaves treated with biostimulator solution in the upper mentioned
concentrations, stable positive effect of the increase of the productivity and viability was observed. Hence, this stimulator can be
recommended as a means which improves economic parameters of fed oak silkworm without hard labour and for the optimization of
Gypsy moth culture in laboratory populations.

Conclusion. Thus, insect zoocultures are used in genetic studies, for biological combating insect pests and rational use of useful
insects.

Key words: biostimulators, 3-chlorine phthalate anhydrate, fodder plants, fertility, viability, productivity, enzyme activity.
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BIAJNOILA

I[CﬁCTBI/IG OMOJIOTUYECKN aKTHBHBIX BEIIECTB Ha
KyJIbTYpbl HACEKOMBIX OTHOCHTCA K TpHUeMaM
TIOBBIIIIEHUST KH3HECIIOCOOHOCTH M TIPOAYKTHBHOCTH
HACEKOMBIX ITyTEM CO3/[aHUsl ONTHMAIBHBIX YCIIOBHI
COJIEPKaHUsI, a UIMCHHO CHOCOOOB OOOTaIeHHs ITH-
IIEBOTO CyOCTpaTa W aKTHBAIMK (PU3MOIOTHYECKUX
MIPOIIECCOB YCBOCHUS UM HACEKOMBIMHU.

Buronornyecky akTUBHBIC BEIECTBA PA3HOW XHUMHU-
YeCKOH MPUPOABI IIMPOKO UCTIONB3YIOTCS ISl 00paboT-
KU JINCTHEB KOPMOBBIX PAaCTEHHI TyTOBOTO M TyOOBOTO
IIEJIKOIIPSIOB, YTO YITy4IllaeT MUTATCIHLHYIO IICHHOCTh
JIFCTEEB W TIPUBOIUT K BO3PACTAHHUIO TIOJIOBUTOCTH H
VIIYYIIEHHI0 TEXHOJIOTMYECKUX TIOKa3aTeNel IIenka-
ceipiia [1-6]. B cBsi3u ¢ 3TUM 1IETBI0 paOOTHI SBISCTCS
W3yYCHHUE BO3JICHCTBUS PACTBOPOB 3-XJIOPQTAICBOTO
AHTUPHZA Ha TIPOLIECCHI JKU3HENESTENHHOCTA OJIHTO-
(bara — TyOOBOrO HIEKOMPSA U Toiudara — HemapHoO-
IO IIEJIKONPS/IA IS ONPEICIICHUS €ro aTPaKTaHTHBIX U
PETEIUICHTHBIX CBOUCTB.

Lenp craThu — m3ydeHHE >KU3HECTIOCOOHOCTH U
MPOJYKTUBHOCTH Pa3BHUTHUSA, IUIOJOBUTOCTH, IIO-
TpeOJIeHUS W YTHIW3alUl KOpMa TYCEHHWIIAMH He-
MapHOTO W AyOOBOTO MIETKOMPSIOB B 3aBUCHMOCTH
OT BapHaHTa 00pabOTKH KOpMa pPacTBOpPaMHU TpH-
XJIOpPTaIEBOro aHTHAPUAA.

Marepuana u mMeroabl. VccienoBanust no teme
MPOBOJIIUCH Ha 0a3ze OMOJOrMYECKOTO CTallMOHapa
«IIuroBka» BI'Y umenu I1.M. MaiepoBa B niepuos
¢ 2009 mo 2015 rox. B xadecTBe 0OBEKTOB HCIIONb-
30BJIMCh KATAWCKHUI yOoBbIi mmrenkonpsia (Anthe-
raea pernyi G.-M.), HemapHbI  IIETKOIPS
(Lymantria dispar L.).

B kauecTtBe xopMa HCIOJB30BAINCH CpPE3aHHBIE
BeTBu Oepesbl mosucioi (Betula pendula Roth.).
Bce skcnepMMEHTHI NPOBOIWIMCH B TPEXKPATHOM
MTOBTOPHOCTH 110 50 T'yCeHUI] OHOTO JHS BBIXO/a B
Kaxaon (tabm. 1). ['ycenunr comepxanu B IMOIHAITH-
JICHOBBIX MEIIIKaX, a 3aTeM B HHCEKTapuu.

[IuTaTenpHy0 EHHOCTH JHCTHEB Oepe3bl orpe-
JIeTISIIN 110 MHJeKcaM nuTanus [7]:

— KOG GUIHMEHT yTUIU3AIUN KOpMa!

KY=A-C"-100%,
rae A — ycBoeHHBIH KopMm; C — KOJTUYECTBO TIO-
TpeOJICHHOTO KOpMa,
— 3 PEeKTHBHOCTH UCTIOIB30BAHMS TTOTPEOIICHHO-

ro KopMa:
SUII=P -C*- 100%,

rae P — BennunHa npupocta Onomaccsr,

— 9(eKTUBHOCTh HCHONB30BaHHUA YCBOCHHOTO
KopMa:

DUY =P-A™"- 100%.

B mpouecce uccnenoBaHuil y4UTHIBAIMCH Macca,
BBDKMBAEMOCTh M HNPOJOJDKUTEIBHOCTh Pa3BUTHUS Ty-
CEHHUI] 1O BO3pacTaM, Macca KOKOHOB, KYKOJIOK H
LIETKOBOM OOOJOUYKHM, IIEJIKOHOCHOCTh KOKOHOB,
(akTHYecKasl IUIONOBUTOCTh, TMOJIOBOW HWHJCKC, aK-
TUBHOCTH Karana3el 1mo FO.b. @umunmoBuuy [8] u
acrapraraMHHOTpaHcepasbl METOIOM CYXOH XUMUH.

O0paboTka TUCTHEB U T'yCEeHUI] 3-XJI0p(TaIeBsIM
AQHTUAPUIOM OCYILECTBIISUIACH YETBHIPbMS J03aMHU:
0,01%, 0,001%, 0,0001%, 0,00001% (BecoBoii
OPOLEHT  XMMHYECKH  YUCTOTO  BEILIECTBA).
3-xsopdraneBplii aHTHIPHI B COOTBETCTBYIOIICH
J03¢ TpenBapuTeabHo pacTtBopsid B 10 mim 96%-
HOTO STaHOJIa U TMOJYYEHHBIH PacTBOP MEPEHOCHIIH
B 00BEM BOJOMPOBOAHON BOIBI, KOTOPHIA OBLT He-
obxomuM aisi 00pabOTKH TUCThEB U TryceHur. KoH-
TPOJIEM CIYXHWIN JINCThS W TYCEHHIIB, He 00pabo-
TaHHbIE PAcTBOPOM 3-XJOP(TAJIEBOTO AHTMAPUAA.
Ha 100 r muctheB mwiu 50 ryceHHUI] pacXxog0BalIoCh
OJIMHAKOBOE KOJHMYECTBO PACTBOpa, a HMMEHHO
200 mi pacTBOpa Kaxa0i KoHueHTpanuu. O6padort-
Ka MPOW3BOAMIIACE PYYHBIM IyJbBepu3aTopoM. Be-
mecTBo 3-xJopQTaneBblii aHTHAPU IOJyYeHO Ha
kadeape xumun Burtebckoro rocynapcTBEHHOTO
YHHMBEpCUTETa I0J] PYKOBOJCTBOM JOLEHTa Kaden-
per I'.Il. Kynpsasuesa [9]. CornmacHo 3aKkiIrO4eHHUIO
oThena TOKCUKONOTMHM benmopycckoro Hay4Ho-
HCCIIE/IOBATENBCKOTO  CAHUTAPHO-TUTHEHUYECKOTO
MHCTUTYTa 3-XJ10p(TaneBblii aHTHAPUA OTHOCHUTCS K
rpyIle MAaTOTOKCHYHBIX COCIMHEHHH.

Tabmuna 1
Cxema onpITa o 00padoTKe KOPMA M I'yCeHHMI] OMOCTHMYJIATOPOM Pa3JIHYHON KOHIIEHTPAIUH
KoHueHnt- BapuanTsl 00paboTKH KOpMa U TYCEHUI] OMOJIOTUYECKH aKTUBHBIM BEIIECTBOM
pauus, % 1 pa3 B Kax/10M BO3pacTe €XXEIHEBHO HA IIPOTSHKEHUU | €XEAHEBHO HA IMIPOTSHKEHUU
[IOCJIE JINHBKU | Bo3pacra BCEX BO3PAaCTOB
YHCIIO YHCIIO YHCIIO YHCIIO YHCIIO YHUCIIO
IIOBTOPHOCTEN | TIyCEHHI IIOBTOPHOCTEN | TyCEHUIl | NOBTOPHOCTEM | TI'yCEHHI
0,01 3 150 3 150 3 150
0,001 3 150 3 150 3 150
0,0001 3 150 3 150 3 150
0,00001 3 150 3 150 3 150
KOHTPOJIb 3 150 3 150 3 150
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Tabnuna 2

7KuzHecnocoOHOCTDH ryceHUIl 7y00BOro HIEJIKONPS/Ia B 3aBUCUMOCTH OT BAPUAHTA 00padoTKH
0MOJIOrN4eCKH AKTHUBHBIM BellIeCTBOM, %

Konnenrparus, BapuanTel 00pabOTKHM KOpMa U I'yCEHHUI] OMOJIOTMYECKH aKTHBHBIM BEIIECTBOM
% 1 pa3 B KaXJIOM BO3pacTe €KESITHEBHO €XEIHEBHO Ha MPOTSHKEHUU
MOCJIe JIMHBKU Ha npoTsbkeHun | Bospacra BCEX BO3PACTOB
0,01 62,5+0,7 61,5+1,3 62,5+0,6
0,001 63,4+1,0 61,9+1,1 61,8+0,9
0,0001 62,9+1,2 62,8+1,0 63,0+1,0
0,00001 61,5+0,9 63,5+0,9 62,4+0,7
KOHTPOJIb 63,1+0,8 62,9+1,3 63,3+1,2

Tabmuna 3

AKu3Hecnoco0HOCTD ryceHHI AYOOBOI0 HIEJKONPAIA B 3aBUCUMOCTH OT BapHaHTa 00padoTKu KopMa
0MO0JIOrHYeCKH aKTHBHBIM BellecTBOM, %

Konnentparus, BapuanTsl 06paboTK1 KOpMa U T'yCEeHHI] OMOJIOTHYECKH aKTUBHBIM BEIIECTBOM
% 1 pa3 B Ka)/10M BO3pacTe | eXEeIHEBHO Ha MPOTSHKEHUH | €XKETHEBHO Ha MPOTHKEHUH
[IOCJIE JINHBKH | Bo3pacta BCEX BO3pacTOB

0,01 67,6+1,1 32,5+0,5 12,3+0,15

0,001 72,5+0,9 37,9+0,61 18,6+0,25

0,0001 79,8+1,0 48,3+1,01 24,1+0,13

0,00001 73,1£1,15 56,5+0,9 30,5+0,12
KOHTPOJIb 63,314 63,1£1,0 62,7+0,9

PesyabTarhl M uX oOcy:kaeHue. (s oneHku
BO3JIEMCTBHS 3-XJIOP(TAIEBOTO0 aHTHAPHUIA Ha pas-
BUTHE KHUTAMCKOrO JyO0OBOTO MIEIKOIpPsAa ObUIH
MPOBEJIEHBl KOPMOUCTIBITATENIbHBIE BBEIKOPMKH Ha
MPOTSHKEHUH He MeHee 4-X TOKOJICHWH, KaK TOro
TpeOyeT MeToJIMKa MOJIOOHOr0 pojia UCCIICAOBAHUM.
JIJis OlleHKHM BapUaHTOB 0OPabOTKH OHOJOTHYECKU
AKTUBHBIM BEIIIECTBOM HAWIYYIIUM I[OKa3aTelleM
CUMTAETCS KU3HECIIOCOOHOCTh HACEKOMOro Ha JIH-
YMHOYHOM cTaauu pa3sutus [10]. B cooTBeTcTBHU C©
STUM HaMU ONPEJEsIach KU3HECTIOCOOHOCTD TyCe-
HUI] TIEPBOTO T'0/1a KOPMOUCTIBITATETHHON BEIKOPMKH
B 3aBUCHUMOCTH OT BapHaHTOB 0OpPaOOTKH TyCEHHII
OTJIENBHO W KOpPMa OTJIENIEHO C IIeNIbI0 BEIOOpa JIyd-
ero BapuaHTa. Pe3ynbTaThl MCCIIEIOBaHUHN TIPHUBE-
JieHbl B Ta0I1. 2—3.

Tak kak 3-xyopQTaneBbli aHTHIPHUI SBISACTCS
MaJOTOKCHYHBIM BEIIECTBOM, 0CO00€ BHHMAaHUE
IpHU BBEIOOPE BapHaHTOB MBI OOpaliaiy Ha JUIATEb-
HOCTb BO3/I€MCTBUs. Pe3ynbraThl ONbITa IMOKa3aju,
YTO HEMOCPEJCTBEHHAs 00padOTKa TYCEHHI paCcTBO-
POM OHOJIOTHYECKH aKTUBHOTO BEIECTBA Pa3IMYHOM
KOHIICHTPAITNU HE OKA3bIBACT BIUSHUS HA OPTaHU3M
nyboBoro menkonpsana. ONBITHBIE PE3yIbTaThl HE
JAI0T JOCTOBEPHBIX OTIMYUN OT KOHTpouss. Creno-
BaTebHO, 00pabOTKa T'yCEHHII OMOJIOIMYECKH aK-
THUBHBIM BEIIECTBOM HEI(P(PEKTHBHA U ITOT BapHaHT
clenyeT UCKIIOYUTh U3 AAbHEUIINX UCCICAOBAHUM.

Janaple mo 06paboTKe OMOCTUMYISTOPOM pas-
JUYHON KOHIIEHTPAIlMd KOpMa JyOOBOTO IIEIKO-
mpsijia MoKas3ajiy, 4To IomajaHue 3-xjopdraaeBoro
aHTHJIpHJIa BHYTPh OPTaHU3Ma BMECTE C IUIIeH 3Ha-
YUTEITHHO U3MEHSET BBKHUBAEMOCTh T'yCEHUII.

Tak, B BapraHTe €KEHEBHOTO CMayMBaHHS KOP-
Ma Ha MPOTSHKCHHU BCEX BO3PACTOB JKHU3HECIIOCO0-
HOCTh TYCCHMII II0 CpPaBHEHHIO C KOHTpPOJIEM
YMEHBIIWIACH: TPU BO3IECHCTBHM MWHHUMAIBLHON
KOHIIEHTPAIMH TTOYTH B 2 pa3a, a MPH BO3JEHCTBUU
MaKCUMAaJIbHON KOHIIEHTpaluu — B 5 pa3. O0paboT-
Ka KOpMa ©XEIHCBHO Ha MPOTSHKCHUU TIEPBOTO BO3-
pacTa ryCceHHUI] 1ajia HECKOJIBKO JTyUIIHe MTOKa3aTeNN
JKU3HECTIOCOOHOCTH, YeM TMPEABIAYIINNA BapUaHT.
Haunbonee onTuManbHBIM BBITISIIMT BapuaHT oOpa-
0OTKM KOpMa IUIsl TYCEHHI[ JyOOBOTO MISNKOMpSIa
OJIVH pa3 B KXKIOM BO3pacTe IOCIE JIMHBKY, B IIe-
pUOJl aKTUBHOTO NUTaHUs. Takoil BapuaHT BO3JEH-
CTBHUS JCHCTBUTEIIBHO OKa3bIBACT CTUMYJIUPYIOIIEE
BIUSHUE HAa OPTaHU3M TYCEHHUI], YTO BBIPAXKACTCS B
pocTe WX BBDKMBAEMOCTH IO BCEM TpaslallusiM KOH-
LeHTpaluu 3-xyopdraneBoro aHruapuia. AHauu3
BO3JICHCTBHS OMOCTUMYJISITOPA B JaHHOM BapHaHTE
B 3aBUCHUMOCTH OT KOHIICGHTPAllMHd PacTBOpa TOKa-
3aJ1, YTO KOHIIGHTpalus pacTBopa 3-xyopdraneBoro
anruapuna, pasaas 0,0001%, manbosiee onTUMab-
Ha 17151 00pabOTKHA KOpMa 3THM BEIIECTBOM, TaK Kak
JKU3HECTIOCOOHOCTh T'yceHHIl Ha 16,5% BbIme KOH-
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TPOJIBHOTO TMOKa3aTens. Takum oOpas3om, uccieno-
BaHME Pa3JIMYHBIX BAPHAHTOB BO3JICHCTBHSA OHOCTH-
MYJISITOpa Ha OPraHW3M TYCEHHI JyOOBOTO ILENIKO-
npsga MoKaszajao, 4To 3-XJopQTaneBblid aHTHAPUA
OKa3bIBaeT CTHMYJIHpYIOLIEe BO3JCHCTBHE TOJBKO
IIPU OPAJEHOM TIONAJaHNH BHYTPh OpraHU3Ma BMe-
CT€ C IUILEH OJHOKPAaTHO BO BCexX Bo3pacrtax. [yce-
HHIBI TIEPBOTO BO3PAcTa HAHOOJIee TyBCTBUTEIHHBI
K TOKCHYHOCTH 3TOTO BEIIECTBA, JUINTEIHHOE
CKapMJIMBaHUE 3-XJOp(TaneBoro aHruapuaa Ha
MPOTSDKEHUH BCEX BO3PACTOB OKA3bIBaeT HE CTUMY-
JMpYIoIee, a yrHEeTaollee BIUIHIE Ha POCT U pas-
BHTHE JAaHHOTO HacekoMoro. B mammpHeimei pabote
MBI HCTIONB30BaI TOJIBKO BapHaHT 0OpaboTKHU Kop-
Ma OAMH pa3 B KaXJOM BO3pacTe, T.€. TOT BapHAaHT,
KOTOPBIN OKa3aics HanOosee 3¢ (HEeKTUBHBIM U3 BCEX
M3yYEeHHBIX BAPHAHTOB. DTy )K€ METOIUKY MBI HC-
MOJIb30BAJIM C HETAapHBIM HISTKOIPSIOM, T.K. MOIY-
YU CXOAHBIE PE3YNbTAaThl MO KU3HECTIOCOOHOCTH
ryceHul. MHOTOJETHHE WCIIBITAHUS BO3JCHCTBHS
3-xmop¢TaneBoro aHTUApUAa Ha OPTaHU3M TyOOBO-
T'O U HCIApHOI'0 HICJIKONPAA0B IMMOKa3ajir, 4TO NIHIIA,
00paboTaHHas! BOAHBIM PACTBOPOM OHOCTHMYJISITOPa
pa3NMYHOM KOHLEHTPAIMH, YCBAaWBACTCS JIydIle,
yeMm 0e3 Takoii oOpabotku. OO0 3TOM CBUAETEIb-
CTBYIOT JAHHBIC II0 YTWIM3ALUUA KOPMa, CyMMUpPO-
BaHHBIE B Ta0T. 4.

W3 manubIX Tabm. 4 cnenyeT, YTO KOJUYECTBO MO~
TpeOJIEeHHOTO KOpMa TOJ BO3AeiCTBHEM OHOCTHMY-
JATOpa HE M3MEHseTcs W Kojebjercsa B mpeaenax
26-27 r cyxoro BemiecTBa Ha | TyCeHMIy 3a BeCh
MEPUO Pa3BUTHA, HO YCBOSEMOCTh ITOTPEOIEHHOTO
KOpMa JOCTOBEPHO MOBBIIIAETCS O OTHOIIEHHIO K
KoHTpomo. llpuuem HaOmogaeTcss 3aBUCUMOCTD
YTWIU3AIUU TUIIA OT KOHIEHTPAIUU OMOCTUMYIIS-
topa. Tak, Haubonee 3hekTHBHO ycBamBaeTcs ry-
CEHHUIIaMH JIUCT Oepe3bl, 00pabOTaHHBIN PacCTBOPOM
3-xmopdranesoro anrugpuna 0,0001% xoHIEeHTpa-
17078

[IpeBsillieHrEe 3TOro0 BapuaHTa BO3JCUCTBUSA Hall
KoHTposieM nocturaer 11% mpu cpaBHEeHHH KO03(-
(UIMEHTOB YTWIM3aLWU MUIIU. AHaIW3 3HAYCHHUH
nHaekcoB mmranus (OUIl m DUY) mnokaspiBaeT
(Tabm. 5), 94TO y TyCeHHII BapuaHTa BO3ICHCTBUS
0,00001% xonmeHTpanuu ouoctumyssTopa 3¢ hek-
THBHOCTH UCTIOIB30BAHUA MOTPEOICHHOTO KOpMa Ha
MPUPOCT MACCHl BBIIIE IO CPAaBHEHUIO C IPYTHMHU
BapHaHTaMM KOHICHTpAlMM W TIPCBLIIIACT KOH-
TPONBHBIA TOKa3zaTeab NpHONM3uTeNnsHO Ha 14%.
3¢ deKTHBHOCTD NCTIONB30BaHHS YCBOEHHOTO KOpMa
Ha mpupocT Maccel rycenur] (QUY) taxxke gocto-
BEPHO IMPEBBIIIACT KOHTPOJIb M TIOBBIIIAETCS B CPE-
HeM Ha 11%.

Tabnuna 4

IMoTpebienne u yTUIu3anusi KOpMa ryceHUIIaMu Ay00BOro IeTKONPsAIa
NpH ero 00padoTke 6MOJOrHYeCKH AKTHBHBIM BellleCTBOM

KonuenTparus, CneneHo xopma, YcBoeHO KopMa, Koadduuument yrunuzanuu,
% T' CyX. MacChI/9K3. T CyX. MacChl/3K3. %

0,01 26,5+0,56 10,3+£0,06 38,8+1,2

0,001 27,3+0,34 11,1+0,09 40,6+1,8

0,0001 27,0£0,29 12,7+0,15 47,1+0,5

0,00001 26,9+0,85 10,8+0,02 40,1%1,25

KOHTPOJIb 26,8+0,77 9,7+0,01 36,2+0,9

Tabauma 5

¢ PeKTUBHOCTH HCNOJIB30BAHUS MUIIH HA MPHPOCT MACChI T'yCeHUI Ay0OBOI0 MIEJTKONPAAA
npu 00padoTKe KOPMa OHOJTOTMYeCKH AKTUBHBIM BellleCTBOM

KonuenTpanus, 3 hexTUBHOCTD UCTIONB30BaHUS UL HA IPUPOCT MACCHI,
% % (cpenHue HaHHBIC 38 TYCEHUYHBINH IEPUO/)
noTpebiaerHoro kopma (DUII) ycBoeHHOTO Kopma (DY)
0,01 35,23+0,64 65,78+0,86
0,001 40,81+1,1 72,02+1,5
0,0001 50,00+1,72 77,69+1,3
0,00001 38,25+1,25 70,69+1,3
KOHTPOJTb 36,57+0,93 68,60+1,5
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CnenoBatensHo, 3-xyopdraneBslii aHTUAPUI B
0,0001% xOHIIEHTpAIH OKa3bIBAET IMOJIOKHUTEIHHOE
BIMSIHUE Ha paboTy NHINEBAPUTEIBHOW CHUCTEMBI
TYCEHUI], 2 BO3MOXKHO YJIYYIIaeT KOPMOBBIC Kaue-
cTBa mucta Oepesbl. V3 auTepaTypHBIX UCTOYHHKOB
HaM u3BecTHO [9; 11], uto 3-XyIopdTaneBslid aHTHI-
pUA OKa3bIBaeT CTUMYJIHUPYIOIIEE BO3JCHCTBUEC Ha
YPO’KaHOCTh M CaXapUCTOCTh TAKUX PACTCHUM, KaK
caxapHas cBeKJia M KOpMOBOi#i monuH. OnpeeneHre
aKTUBHOCTH ()EPMEHTOB KaTaja3bl U acrapTaTaMu-
HOTpaHC(epa3bl B TyCEHUIIAX TMOcie 00paboTKh
pacTBOpoM 3-XIop(TaIeBOro aHTHIAPHAA TTOKa3ajo,
YTO 32 BpEeMsI MMOCJAHUs TIUIHM T'YCCHUIIAMH B Teue-
HUE 3-X 4acOB HAOJIOJIACTCS YBEIMUCHUE aKTUBHO-

ctu pepmenToB B Bapuante koHueHTpamu 0,0001%
(Tabu. 6).

AnHann3 JaHHBIX TaOJ. 7 moKasall, YTo IIEIKO-
HOCHOCTh KOKOHOB OTHOCHUTENIFHO KOHTPOJISI BO3pac-
taeT Ha 34,3% B Bapuante 0,0001% xoHIEHTpammu
3-xnopdraneBoro aHruapuga. Macca KOKOHOB |
YpO’KailHOCTh KOKOHOB B pacyere Ha | KI' TpEeHbI
TaKXe JOCTOBEPHO NPEBBIIAIOT KOHTPOJIBHBIH MO-
Kazarenb. Takum oOpa3om, 00paboTka kopma OWO-
CTUMYJISITOPOM YCTaHOBIICHHON KOHIEHTPAIUHU TI0-
BBIIIIACT MHTEHCHBHOCTH OEJIKOBOr0 oOMeHa ryce-
HUII, YTO MPUBOJMT K YBEIHUCHHIO IIEITKOHOCHOCTH
KOKOHOB, T.¢. K YBEJIMYCHUIO BBIXOJA TMOJE3HOM
MPOAYKIMU — IIETKOBOTO CBIPbS.

Tabmuma 6

AKTHBHOCTb KaTaja3bpl 1 acnapraraMuHoTpaHcdepassl B ryceHunax V Bozpacra
IPHU BO31eHCTBUM OMOCTUMYJISITOPOM

KoHuent- Bpewmst Bo3nelicTBusI, yac

parwst, % 0 1 2 3 4 5 6
0,01 12,1/2,4 12,2/2,3 12,7/2,5 12,9/2,3 12,8/2,4 12,6/2,4 13,0/2,5
0,001 12,4/2,3 12,6/2,6 13,0/2,4 12,7/2,2 12,3/2,6 11,8/2,7 12,5/2,6
0,0001 13,0/2,4 13,5/2,7 13,4/2,8 13,7/2,8 12,8/2,5 12,6/2,1 12,7/2,2
0,00001 12,7/2,4 12,2/2,4 11,9/2,5 12,5/2,5 12,8/2,2 13,0/2,2 12,9/2,3
KOHTPOJIb 12,3/2,5 12,8/2,3 12,7/2,4 12,4/2,6 12,9/2,3 12,6/2,4 13,1/2,5

IIpumeyanue: B UMCIHTENE — AKTUBHOCTh aclapTaTaMHHOTpaHCdepassl (e1/71), B 3HaMeHaTelle — aKTHB-

HOCTB KaTtajga3bl (MKMOJIB/T).

Taomuua 7

IIpoayKTHBHOCTH Jy0OBOr0 1IEJKONPsAA NPU 00padoTKe KOPMa OMOCTHUMYJISITOPOM

Konnenrparms, Macca [IenkoHOCHOCTD, | YpoxkalHOCTh | BpIX0J MONE3HON NPOLYyKLINU

% KOKOHa, T % KOKOHOB ¢ 1 Kr mony4eHHBIX KOKOHOB

¢ | Kr rpeHsl HIeJKa T'PEHBI
0,01 5,93+0,15 9,4+0,1 330,04£7,56 97,8+1,02 187,7+£2,31
0,001 7,40+0,17 10,4+0,4 369,1+6,13 103,1+1,35 217,1£2,93
0,0001 8,10+0,19 12,3+0,15 480,0£11,8 110,5+1,24 241,3+4,51
0,00001 7,56+0,03 11,2+0,1 410,3+7,22 109,0+1,62 221,2+3,01
KOHTPOJIb 5,81+0,02 9,6+0,2 320,5+5,29 92,2+0,65 183,4+3,16
Tabnuua 8

AKTHBHOCTB KaTaJjia3bl U acmapTaTaMHHOTpaHc(epassl B ryceHuuax V po3pacra
HEMAPHOro HIeJKONPSAa Mo Bo3eiicTBHeM 3-XJ10p(pTaieBOro aHruaApuaa
(Ha mpoTszKeHNHU 3-X 4acoB)

KonuenTpanms, AKTHUBHOCTb KaTaJla3bl, AKTUBHOCTb aciapTaTaMHHO-
% MKMOJIB/JT TpaHcdepassl, e/
0,01 5,15+0,07 8,60+0,10
0,001 9,21+£0,38 10,57+0,1
0,0001 9,60+0,25 15,57+0,9
0,00001 7,51£0,19 12,68+0,17
KOHTPOJIb 5,98+0,3 7,87+0,2
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Tabnuma 9
PenponykTHBHOCTH 1y00BOr0 LIEJKONPSIa NPU 00padoTKe KOpMa
3-xJiop(TaneBbIM AHTHAPUIOM
Konuentparus, Macca JKuznecnocoo- dakTHueckas Kusnecno- IlonoBoit
% KYKOJIOK, T HOCTB KYKOJIOK, | TUJIOJJOBUTOCTbD, COOHOCTD HHACKC
% IIT. rpeHsl, %
0,01 4,84+0,08 89,52+1,01 179,34+4,05 85,53+1,77 0,49
0,001 5,76+0,1 91,23+1,26 194,21+2,38 92,06+1,15 0,55
0,0001 7,46+0,29 96,84+2,46 233,64+4,1 97,32+1,09 0,60
0,00001 6,05+0,18 94,32+1,02 204,47+4,33 93,35+1,1 0,59
KOHTPOJIb 5,21+0,15 84,60+2,01 178,00+3,41 85,41+1,15 0,48
Tabmmma 10

Macca rycenun Jy00BOro 1iejJKonpsaa B 3aBUCHMOCTH OT 00padoTKU KOPMa OHOJIOTHYeCKH
AKTHBHBIM BellleCTBOM Pa3JIM4YHON KOHUEHTPALUM

Konnent- Macca ryceHuil o Bo3pactam Macca ry-
pauus, JI, Ty JIn Jv JIy CEHMI] Iepe
% 3aBUBKOMH, T
0,01 0,008 0,049+0,002 | 0,20+0,004 1,36+0,07 3,96+0,14 14,02+0,53
0,001 0,008 0,058+0,002 | 0,22+0,008 2,14+0,04 4,85+0,09 16,35+0,97
0,0001 0,008 0,064+0,001 | 0,28+0,02 2,37+0,03 5,94+0,12 20,87+0,22
0,00001 0,008 0,058+0,001 | 0,23+0,01 1,57+0,04 5,31+0,1 17,08+0,75
KOHTPOJIb 0,008 0,052+0,002 | 0,20+0,01 1,23+0,02 3,87+0,13 13,58+0,65
Tab6mmma 11

IIpononKNTENIbHOCTH PA3BUTHS I'YCEHHI 1y0OOBOI0 IeJIKONPSiAa B 3aBUCUMOCTH
OT KOHIEHTPalu OMOCTUMYJISITOPA

Konment- Bo3spact rycenun, cyr. Bech nepuog
pauus, JI, JI Jhn Ty JIy pa3BUTHS,
% CYT.
0,01 6,2+0,03 7,7+0,09 9,8+0,07 13,6+0,2 21,7+0,15 56,5+1,12
0,001 6,3+0,05 7,3£0,01 8,9£0,06 12,9+0,2 21,8+0,13 54,1+1,05
0,0001 6,2+0,05 6,5+0,02 8,0+0,03 10,4+0,1 18,2+0,2 49,6+0,54
0,00001 6,3+0,01 7,6£0,01 8,9+£0,05 12,5+0,07 | 20,6+0,1 53,4+0,4
KOHTPOJTb 6,1+0,03 8,6=0,04 9,5+0,05 14,1+0,1 22,3+0,4 56,2+0,81

W3 maHHBIX Tabn. 8 criemyeT, 4TO aKTUBHOCTH Ka-
Tajasbl B TyCEHHUIIaX Bo3pacTaer Ha 3,6% K YpPOBHIO
KOHTpOJIS, a acriapTaraMuHoTpaHcdepassl Ha 7,5% B
BapHaHTe C HanOoJee ONTUMAIBHON NI TyOOBOTO
MIETKOTIPSAIa KOHIEHTpaIue 3-xjaopdTaneBoro an-
THJIpUTIA.

JlanHbIe, CyMMUpOBaHHbBIE B Ta0J. 9, TIOKa3bIBa-
0T, 4TO >KU3HECTIOCOOHOCTh KYKOJIOK, TPEHBI U ILIO-
JIOBUTOCTH 0abouek JyOOBOTO MIENKONpsiia B BapH-
aHTax KOHUEeHTpauuu Ouoctumyinstopa 0,0001%
JOCTOBEPHO TPEBBIIIAET KOHTPOJIbHBIE TIOKA3aTelH,
yT0 XapakTepHo u s Bapuanta 0,001%.

Creayer OTMETUTh, YTO HAOJFONACTCS HEKOTOPBIN
CIBUI' OOMEHa BEILECTB B CTOPOHY YBEJIMYECHUS MOJ
BIMSIHAEM 3-XJI0p(TAIEBOTO aHTHUAPHIA, YTO TPHUBO-
JIMT K YBEJIMYESHHUIO MacChl Tena rycenutl (tadsm. 10).

W3yueHne NpoaoJKUTEIIEHOCTH Pa3BUTHS Tyce-
HUI JTyOOBOTO IICJIKOIPSJIa KMEET OCOOCHHYIO 3Ha-
YUMOCTh, TaK KaK CPOK Pa3BUTHsI T'YCEHHI] OINpejie-
nsieT co0oi CPOKM BBIKOPMKH M YPOBEHb MarTepu-
aNbHBIX 3aTpat. [103TOMY CcoKpalieHne eproia Bbl-
KOPMKH TYCEHHI] IPH MPUMEHEHUH OMOCTUMYJISITO-
pa moutu Ha 7 nHel (Tabm. 11) umeer BakHOE KO-
HOMHUYECKOE 3HAUCHHE.

AHanu3 naHHbIX Tabi. 11 mokas3sIBaeT, 9TO yCKO-
peHMe Pa3BUTHUS I'YCEHUI] IPOUCXOJUT, B OCHOBHOM,
32 CYET COKpPALICHUS CPOKOB Pa3BUTHS T'yCEHHII
CTapIIuX BO3PACTOB MO CPaBHEHHIO ¢ KOHTposeM. K
3TOMY pEMEHH HapacTaloT MPOIECChl YCKOPEHHS
notpebyieHust KopMa U 3PPEKTUBHOCTH HCIOJIB30-
BaHUsI YCBOGHHOTO0 KOpMa Ha TOCTPOCHHUE TKaHEH
TeJa MO0/ BIUSHUEM 3-XJIOp(TaJIeBOT0 aHTUAPHU/IA.
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Tabnuna 12
Bausinue 3-xnop¢rajieBoro aHruApuIAa Ha Npouecchbl KU3HeAesi TeIbHOCTH
HeNapHoro meJxKonpsaa
Konuentpanus, IIponomxku- CMepTHOCTh Macca Macca ®dakTHuueckas
% TENbHOCTh I'yCEeHHI], T'YCEHHI] TIepe] KYKOJIKH, | IIJIOZOBUTOCTb,
pa3BUTHUSA % OKYKJINBaHUEM, r IT.
T'yCeHHUII, r
CYT.
0,01 49,3+0,4 8,8+0,2 0,89+0,04 0,52+0,01 176,6+8,3
0,001 46,1+1,1 8,1+0,1 1,15+0,01 0,81+0,01 200,5+7,3
0,0001 44,3+0,9 5,0+0,1 1,31£0,10 0,84+0,01 220,5+8,1
0,00001 45,2+0,6 5,8+0,1 1,17+0,06 0,73+0,01 205,2+12,1
KOHTPOJIb 47,3+0,7 6,3+0,1 0,95+0,11 0,64+0,01 190,749,1
Tabmmua 13

HN3MeHeHHe HHIEKCOB MATAHMUS I'yceHUI] V BO3pacTa HEMAPHOTO HIEJIKONPsiAa pH 00padoTKe KopMa
3-xa0pdTajieBbIM AHTHAPUAOM

Ilepuon | Ilpupoct |Kopmosoii paron, | YcBoeHo | Koaddwumu- | DddextuBHOCTH
Konuesn- AKTHB- CyXoH I/3K3. KOpMa, €HT yTWIN- | UCIOJb30BaHUS Ha
Tpauus, % HOTO Macchl, T cyxoi 3auuu, % MIPUPOCT MACCHI,
rTa- I/3K3. MacChI/9K3. (KY) %
HUS, CYyT. ceIpas cyxas OUII ony
Macca | Macca

0,01 15,8 0,50 11,4 6,4 1,6 21,0 6,3 27,5
0,001 151 0,48 11,3 6,3 11 17,5 79 25,4
0,0001 14,5 0,60 15,0 8,7 1,9 25,8 9,4 28,5
0,00001 15,6 0,55 15,2 8,9 2,0 22,6 6,2 27,5
KOHTPOJIb 16,3 0,45 14,9 8,5 1,6 18,8 53 27,1

[lo manHBIM Tabn. 12 cMEPTHOCTH OMBITHBIX TY-
CEHMI] HEMapHOTro IMIETKONpsAAa NpPHU BO3AEUCTBUU
3-xJ10p(hTaIeBOro aHrUApUIa HE OTIMYAIACh OT KOH-
Tpoisi. Macca ryceHdl] yBeJIWYMJIach HPUMEPHO Ha
24,0%, mwiogoBuTOoCTh Bo3pocia Ha 20,0% 1o cpaBHe-
HHIO ¢ KOHTpoJieM. [InTaHue TyceHuIl JucToM, odpa-
OOTaHHBIM OHMOCTUMYJISITOPOM KOHLICHTPALNN
0,0001%, mpuBeNO K YMEHBIICHHUIO TIPOIOJKUTEITEHO-
CTH Pa3BHUTHSI HAa TPOE CYTOK, YBEIMUYECHUIO MACCHI T'y-
ceHul npumepHo Ha 15,0%, mionoBuroctu Ha 10,0—
12,0% 1o cpaBHEHUIO C KOHTPOJIEM.

PaccmoTpum, Kak BiIusieT OHOCTUMYJISITOP HA TH-
TaHHe nonrgara — HEMAPHOTO MIENKONpPs/Ia TP BBe-
JICHUHW €T0 B OpPraHu3M BMecTe ¢ muieit (Taou. 13).

OTO BIWSAHWE BBIpAXXKAETCS YIy4IIEHHEM yCBOe-
uus ymcra (KY) Ha 6,5% 1o cpaBHEHHIO ¢ KOHTPO-
nem. OUII Bo3pacTaeT o CpaBHEHUIO C KOHTPOJIEM,
OWNY He oTinyaeTcs OT KOHTPOJIS.

3aknaouyenue. TakuM o00pazom, BO3ZAEHCTBHE
OMOJIOTHYECKU aKTUBHOTO BEIIECTBA 3-
XJIOpPTaIEBOro aHTUAPHUIA HAa OPraHU3M HACEKO-
MBIX — KHTalCKOTO AyOOBOTO HIETKONPAIa U HEmap-
HOTO MIETKOMpsAa SBISIETCS MPUYNHOW YCKOPEHHUS
mporeccoB oOMeHa BEIIECTB, YTO, B CBOIO OYepe.lb,

NPUBOIUT K BO3PACTAHUIO MAacChl TeJa HACEKOMBIX,
WX TUIOJIOBUTOCTH, YKH3HECTIOCOOHOCTH M OHOJIOTH-
4ecKoll mpoaykTUBHOCTH. Ha mpoTsikeHHu veTbipex
JIET CKapMJIMBAHUS TYCEHHLIAM JIucTa Oepesbl, 00pado-
TAaHHOTO PAaCTBOPOM OHOCTHUMYJISITOPA BBIIICYKa3aH-
HBIX KOHIICHTPAIWiA, HAOIFOAJICS YCTOMYMUBBIN TIOJIO-
JKUTETIbHBIN 3P QEeKT Bo3pacTaHus NPOAYKTUBHOCTH U
’KU3HECTIOCOOHOCTH, CJIEIOBATENBHO, JaHHBIH OHO-
CTUMYJISITOP MOYKHO PEKOMEHJIOBATh B KQUeCTBE CpPel-
CTBA, YJIYYIIAIOIIETO SKOHOMUYECKUE TTOKA3aTeNIN BbI-
KOPMOK JTyOOBOTO HIENKOMpsia 03 0COObIX TPYI0eM-
KHX 3aTpaT ¥ JUIsl ONTUMHU3AIWK KYJIBTYPhI HEMapHOTO
IEJTKOTIPSI/IA B TA0OPATOPHBIX IOy JISITHSX.

JUTEPATYVPA

1. Jlpo3na, B.®. CtumynaTop MOBBIIIEHUs MacChl KYKOJIOK U ILIOJIO-
BUTOCTH Iy0OBOTO LIeNKonpsiia / B.®. Jlpozna,
W.B. Bururres, H.I'. IlIkapy0a // Bronnerens oTKpbITHH U H300pe-
TeHuit. — 1985. — Ne 46. — C. 16.

2. llkapy6a, H.I'. Croco6 BeipamuBanus JTyOOBOrO MICIKOMpPsa /
H.I'. lIxapy6a, B.®. [lpo3na, U.B. Bututses // OTKkpbITHS ¥ H3006-
perenust. — 1990. — Ne 31. — C. 32.

3. Cnoco0 BbIpamyBaHMs TMOJE3HBIX ILIEIKONpPAIOB: a.c. 1666007
CCCP, MKI® A 01 K 67/04 / HT. IIkapy6a, 1U.B. ButurHes,
B.®. [lpozna, A.W. Ilotonanbckuii; 3asBUTEIM YKp. C.-X. aKa.,
Wn-1 Monekyi. 6uoin. u reHer. AH YCCP. — Ne 4699627/15; 3asBi1.
19.04.89; omy6u. 30.07.91 // Oduunansusiii Grom. Ne 28.

53



BIAJNOILA

10.

11.

Boponkos, M.I'. CTUMyJISATOp IO MHOBBIIIEHUIO NPOAYKTUBHOCTH
TyToBoro menkompsna / M. BoponkoB, U.B. Bururhes,
B.®. [lpozna, H.H. Cunnuknii / Buomormueckue OTKPHITHS H
n3obperenust. — 1990. — Ne 31. — C. 32.

JenucoBa, C.M. Teoperuyeckue OCHOBBI Pa3BEAEHUSI KHUTAHCKOro
JyboBoro mrenxonpsina B bemapycu: monorpagus / C.1. Jlenncosa. —
Munck: YII «Texnonpunty», 2002. — 233 c.

Jenucosa, C.M. DkcriepuMeHTalbHBIA aHAIM3 pPa3sBUTHs JIEHIPO-
GUIBHBIX — YemIyeKphUIbIX B bemapycm:  MoHorpadus  /
CU. [enucoBa. — Burebek: YO «BI'Y um. I[1.M. Maieposay,
2008.—-291 c.

Slansky, F. Food consumption and utilization / F. Slansky,
J.M. Scriber // Compr. insect physiol. biochem. pharmacol. —
Oxford: Plenum, 1985. — Vol. 4. — P. 87-164.

Oumunnosny, 0.6, Ilpaktukym mo o0meili Ouoxumum /
10.b. ®umunmnosuy, T.A. Eroposa, I''A. CeBactbsiHOBa. — M.: IIpo-
cBelenue, 1983. — 318 c.

KynpsiBues, I'.Il. Croco6 cTUMymIupoBaHUS pocTa pPacTeHUH /
I'.Il. Kyzapssues, O.C. Apanckasi, H.C. Bpsicos, C.1O. Bycnosuu //
Bromnerens oTKpbITHIl U n300perenuit. — 1981, — Ne 13. — C. 43-45.
3notuH, A.3. TexHuueckas O3HTOMOJIOTHS: CIpaB. mocobue /
A.3. 3notun. — Kues, 1989. — 183 c.

Kynpsieues, I'.Il. Croco6 CTUMYIHpOBaHUS pOCTa pacTeHHH /
T'.IL. Kynpsisues, H.H. Jlemerues, O.C. Apanckasi, A.I1. BonbiHies /
Bromnerens oTKphITHI U n300perenuit. — 1983. — Ne 9. — C. 23.

REFERENCES
Drozdova V.F., Vititnev LV., Shkaruba N.G. Bulleten otkritii i
izobretenii [Bulletin of Discoveries and Inventions], 1985, 46, p. 16.
Shkaruba N.G., Drozdova V.F., Vititnev .V. Otkritiya i izobreteniya
[Discoveries and Inventions], 1990, 31, p. 32.

10.

11.

Shkaruba N.G., Vititnev 1.V., Drozdova V.F., Potopalski A.l. As.
1666007 SSSR, MKI® 4 01 K 67/04,Ukr. s.-kh. akad. In-t molekul.
biol. i genet. AN USSR, Ne 4699627/15, [A.s. 1666007 USSR, MKI®
A 01 K 67/04, Ukrainian Agricultural Academy, Institute of
Biology and Genetics of Ukrainian Academy of Sciences],
30.07.91, 28.

Voronkov M.G., Vititnev I.V., Drozdova V.F., Sinitski N.N. Ukr.
s.-kh. akademiya: Biologicheskiye otkritiya i izobreteniya
[Ukrainian Agricultural Academy: Biological Discoveries and
Inventions], 1990, 31, p. 32.

Denisova S.l. Teoreticheskiye osnovi razvedeniya kitaiskogo
dubovogo shelkopriada v Belarusi. Monografiya [Theoretical Bases
of Chinese Oak Silkworm Breeding in Belarus. Monograph], Mn.,
UP Tekhnoprint, 2002, 233 p.

Denisova S.l. Eksperimentalnii analiz razvitiya dendrofilnikh
cheshuyekrylikh v Belarusi. Monografiya [Experimental Analysis of
Development of Dendrophilous Lepidoptera in  Belarus.
Monograph], Vitebsk, UO VGU im. P.M. Masherova, 2008, 291 p.
Slansky, F. Food consumption and utilization / F. Slansky,
J.M. Scriber // Compr. insect physiol. biochem. pharmacol. —
Oxford: Plenum, 1985. — Vol. 4. — P. 87-164.

Filippovich Yu.B., Yegorova T.A., Sevastiyanova G.A. Praktikum
po obshchei biologii [Practice Book on General Biology], M.,
Prosveshcheniye, 1983, 318 p.

Kudriavtsev G.P., Aranskaya O.S., Brysov N.S., Buslovich S.Yu.
Bulleten otkritii i izobretenii [Bulletin of Discoveries and
Inventions], 1981, 13, pp. 43-45.

Zlotyn A.Z. Tekhnicheskaya entomologiya: Spravochnoye posobiye
[Technical Entomology: Directory], Kyiv, 1989, 183 p.

Kudriavtsev G.P., Lemeshev N.N., Aranskaya O.S., Volyntsev A.P.
Bulleten otkritii i izobretenii [Bulletin of Discoveries and
Inventions], 1983, 9, p. 23.

THocmynuna ¢ peoaxyuio 29.10.2015

Aopec ona koppecnondenyuu: e-mail: kzoolog@vsu.by — Jlenucosa C.U.

54





