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300J0M'MYECKHI XYPHAJ
TOM XXIV 1945 BblIl. 2

O BUHOJIOTHYECKOW NPOAYKTHBHOCTH BOAOEMOB

(1o nosody meopuu B. H. }Kaduna)

B. A. BOASIHHLKHA

PoCTOBCKHIl roCcy1apCTBeHHBIA YHHBEPCHTET

ITpoGaema GuoMOrHYecKoO#dl NPOAYKTHBHOCTH BOJOEMOB, MO eJHHOAYI-
HOMY MHEHHIO MHOTHX BbIJAIOMIMXCS YYEHBIX, ABJfeTCA ceHyaC LEHTpaJsib-
HOM Tpo6JsieMOH TUAPOGHONOrUH. BOJIBIIHHCTBO COBETCKHX T'HAPOGUOJIOTOB B
Gonbilled WM MeHblIeH CTeMmeHH OTAAIO0 HaHb 3TOH OGMACTH HCC/IeI0Ba-
HASl, a MHOTHe BHECJH CBOIO JIENTY B €& TeOpeTHYeCKOe PaCCMOTpPEHHE.
Cama moctaHoBKa mpoGjeMbl, ee LEIH H METOAbl HMOCAYKHIW TPEIMETOM
OXHBJIEHHOH HAMCKYCCHH, KOTOpas HalllJla MeCTO Ha CTpaHHuax 300J0orH-
YeCKOro KypHaJja.

Ha HekoTopbix BomoeMax Hamreifl CTpaHbl H3y4eHHE BOIPOCOB MPOAYK-
THBHOCTHA NpHOGPENO BecbMa IIWPOKHH M DPa3sHOCTOPOHHHH XapakTep, 0CO-
6enHo Ha BapenunosoM, Asosckom, Kacmuiickom u ApaibCcKoM MOpsiX H Ha
Bofoxpanunumiax B Esponefickoit wactu Comwsa. [Ipu 31X o6cTOATENb-
CTBax BbICKA3blBAHHA MO JaHHOMY BOMPOCY TAaKOTO BBLINAIOUIETOCST THAPO-
6uoJora u 3HAaTOKa ¢ayHbl NpecHbIX BOA, Kak B. WM. JKaauu, npencras-
JSIOT MepBOCTENEHHbIH HHTEpPEC.

B ero Goabmoii kHure «®Payna pek u Bomoxpanunuuly (Tpyasl 300-
jgoruveckoro uHcturyra AH CCCP, 1940) 3akmouurtensHas riaasa XII
HOCHT Ha3BaHue «Teopust GHOJIOrHYECKOH MPOAYKTHBHOCTH BOZOEMOBS.

[TonsiTaeMcss GecnpUCTPACTHO PacCMOTPETbh OCHOBHbIE ITOJIOKEHHUS TeO-
puu B. M. JKanuna.

B. . )Kagun He 3ajep:xKHBaeT uHTaTeNd U3JOXKeHHeM OOLIero co-
CTOSTHHSL paccMaTpuBaeMoi npobjeMbl, ee CIOPHBIX M HepEeUIeHHbIX BOMPO-
COB, a MPHCTYHAeT NPSAMO K H3JOXEHHI0 CBOHX B3IJSHOB IO CYLIECTBY
BONPOCA, CAOKHUBIIUXCA, KaK OH CaM TOBOPHT, Ha OCHOBE HCCJEAOBAHHA
3006eHTOCA.

KosnuecTBeHHOe pa3BuTHe 3000enToca, ykaseiBaer B. M. )Xagun, 3a-
BUCHT MpEeXJAEe BCEro OT XapaKTepa HAKOIJIEHHS MHIIEBbIX BELIeCTB HJH,
Kak Bolpaxaercsa ,KaguH, «opranuueckux BeuiectB». JKanuH KOHCTaTH-
pyeT, 4TO NpH HAJTMYHH OJaronpuUATHBIX YCJOBHH NUTAHHMS 3000eHTOC Haer
fosbllEe [OKa3aTeNM KOJUUEeCTBEeHHOro pa3BuTusf. ONHAKO H3GBLITOK MHUIIH
BhI3bIBAE€T NPOTHBOMOJOXHBIH pe3yJbTaT, TaK KaK <«OpraHudeckde Berle-
CTBa», pasjarasich, MOIVIOMAIOT KHCMAOPOA H BBLIAENAIOT BPeJHbIe Tasdbl, 4TO
B KOHIIE KOHIOB NMPHUBOAHT K MOJHOMY MOAaBJEHHIO XKHBOTHOH KU3HH. DTO
BpeLHOE BO3JEHCTBHE H3OLITOUHOrO HAKOIJIEHUS MHINeBbIX BeleCTB Orpa-
HUYHBAETCS HJIH BOBCE YCTPAHSETCS B TOM CJydae, eClH THAPOJOTHYECKHe
yCJIOBUS BOAOEMa He HONMYCKAalOT CO3[IaHUf 3acTOHHOrO pexuma H obecre-
YHBAIOT KAaK BHIHOC HPOAYKTOB pAa3JIOXKEHHs, TaK M JOCTaBKYy HOBBbIX 3alla-
COB OpPTaHWYeCKHX BEIIeCTB M KHCJIOpPOXa.

Has onucarenbHoll xapakTepucTuku 3tHx ssaenudl B. Y. )Kaguw npu-
MeHsIeT TepMHHOJIOTHIO, B3SITYyI0O H3 yueHUs 00 oOpa3oBaHUM pEYHLIX HAHO-
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COB, OTYACTH YMOTPEOJABUIVIOCS M paHee HEKOTOPhIMM THAPOOHOJOraMi
(PocconuMo), HO B 3HAUKTEJBHOH CTeNeHU ee AeTaJH3UPYeET.

B. W. )Xaaun roBopuT o6 <«aKKyMyJslUH», KOTOpas MOXeT OBITh
«IepMaHeHTHOH», «TPaH3UTHON», «cHopaauyecKkod» H T. A. Paccmarpusas
npo6JjeMy C 3TOH TOYKH 3peHHs, JKajguH B OCHOBHOM HMeeT B BHAY BHeI-
HIOIO CTOPOHY Ipolecca, ONepHpYs € «OpraHHYECKHMH BeLIeCTBAMH», Kak
¢ 00bekTOM, Cyab0a KOTOPOTrO 3aK/IIoYaeTcsl NpexKJAe BCero B INepeiBHiKe-
HUM M3 OZHOro Mecra GacceffHa B JApyroe, rJe, HaKOHeEll, 3TO BeIIECTBO
WM aKKyMYJIHDYeTCA HJIM MOoeNaeTcis JOHHbBIMH OpPraHH3MaMH.

[lox TepMHHOM «OpTraHHYeCKHe Bel{ecTBa» aBTOpP B CYUIHOCTH INOApa-
3yMeBaeT o¢OpMJieHHBle YaCTHIBI OPTraHUYeCKOro NPOHUCXOXKLEHHS, T. €.
OpraHHYeCKHI HEeTPHT.

H3noxeHHble OCHOBHblE MoJoXKeHHs1 JKaauHa, MOBHIHMOMY, COBEpIIEH-
HO NMPaBMHJBHBI H, HACKOJbKO MBI MOXEM CYJHTb, OHU He COIep»KaT HHue-
ro CyLUeCTBEHHO HOBOTO HH IO KOHCTaTHpPyeMbIM (akraM, HH MO HX HC-
TOJKOBaHHIO.

HcuesHoBeHHe KHBOTHOI'O HacelleHHS B OOJACTAX <THINEPAKKYMYJSIHH»
BbI3bIBAETCS, KOHEYHO, He CaMblM H3OLITOUHBIM KOJHYECTBOM IHTATEJBHBIX
BEIleCTB, a CONYTCTBYIOIIHMH €My sIBJIEHUSIMH, KaK TO: HCUE3HOBeHHe
KHCJIOPOAA, BbIJEJEHHE pAa3JIHUHbIX Ta30B, HaKOIJIeHHe TYMHUHOBBIX Be-
niects. Kasasoch Obl, 4TO C TOUKH 3peHHs KOMIIEKCHOTO THIpPoGHOJOTH-
YeCKOTO M3y4deHHs INpo6ieMbl BONPOC 3aKJIIOUaeTCs ‘He CTONBKO B aKKyMy-
JSIIMH OpPraHMYecKHX BEIecTB, KaK TaKOBBIX, CKOJIBKO B ofileM xojie 6Ho-
XHMHMYECKHX MpeBpallleHHil OpraHHueCKHX OCTAaTKOB Ha (hoHe THApOJOTHYE-
CKOTO pexXHMa BojoeMa, TOYHee — XapakTepa UHPKYJASIHH €ro BOAHOH
Macchl. DTy MBICJIb O OTHOLIEHHIO K OGLIMM HPOSIBJIEHHSIM OCHOBHBIX GHO-
XMMHUUYECKHX Ipoueccos B Ueprom mope ominuyHo Bbipasun H. U. Hurupus,
KOTOPbIH  pasfenus BOAHYIO Maccy UepHOro Mopsi Ha OKHCJHTENbHYIO H
BOCCTAHOBHTEJBHYIO 30HB. B Gosee mmpoxoM macuitabe 3Ty WA pPasBHA
JI. A. 3eHKeBuu B CBoeii cTaThe 06 aspaluM NpPHAOHHBIX CJoeB. Ta xe 1o
CYMIECTBY MBbICJAb C OMONOTHUECKOH TOUKH 3pEeHHsS 3aKJI0UaeTcs B HeJeHHH
BOLHOH Macchl 03€pa Ha 3MHWJIHMHHOH ¥ THIOJIUMHHOH M B J€JIeHHH BOJ-
HOH Macchl OoKeaHa Ha Tpomnocpepy u crpatoctepy. Bce 3TH menenus
HMEIT ONHY U Ty 3Ke OCHOBY: C OJHOH CTOPOHBI, MBI HaXOJHM 4acTh BOHO-
eMa C XOpOWIO MOABHKHOH H XOPOINO a3pupyeMod BOJXOH, C APYrod CTOpo-
HBl — C MeHee [ICJBHXKHOH W MeHee aspupyemoi. I[loJBHKHOCTb BOAHON
maccel ofecneuuBaeT KakK IIEPEHOC H paclpejnesieHde MUTATeNbHbIX YaCTHIL
H 00pasylomuxcsi U3 HHX BeIecTB, TaK H a3paluio, HeOOXONMUMYIO HJS CYy-
LIeCTBOBaHHs [AORHBLIX JXHBOTHBIX, JIUIIb HEMHOTHE W3 KOTOPBIX MOTYT Ha-
XOAHTBbCA Ha TpaHHue JepHUHTAa KHUCJIOPOAA.

Kne6c (1896), paccmarpuBas yc/nOBHA CYLUECTBOBAHHS  PeOQHIbHBIX
OpraHU3MOB, HApsiAy C BJIHAHHEM paBHOMEpHO! u Gosiee HHU3KOH Temmepa-
Typbl H M€XaHHYeCKOTO TpeHHs, OTMeYaeT TaKKe 3HaueHHe IOCTOSHHOTO
IPUTOKA HOBBIX KOJIMYECTB Ia30B H INHTATE]bHBIX COJMel M OhICTPOro ynaa-
JIEHHSI BEHIECTB, BBbIAEJNAEMBIX MEDTBBIMH W JKHUBLIMH OpPTAHH3MAaMH, T. €.
SICHO YKasblBaeT Ha THAPOJIOTMYECKHe MPEeANOCHUIKH YCJIOBHH <«TPaH3HTHOH
akkymyssuuu» (no tepmunojorun B. Y. )Kapuna). dror BOnpoc 6blm M-
poko paccmorpen II. T1. HlupmoseiM (1930) B paGoTe o BOmOpOCHSiX HHEIN-
POBCKHX IOPOTOB.

O6use ycnoBusl CyIIeCTBOBAHUSI NMPUAOHHBIX JKHUBOTHBIX PEUYHOTO Teye-
HHUsl [peBOCXOAHO oTpaxkeHn! B pabGore E. C. Heussecrnoso#-)KaauHoll u
C. M. JlaxoBa («[luHamMuka HOHHBIX GHOUEH030B p. OKH B CBSI3H C AHHA-
MHKOH THIAPOJIOrHYeCKHX ()akTopoB», Tpyabl 3000rHYECKOrO HHCTHTYTa
AH CCCP, VII, 1941). YcnoBus cHaGXkeHHsi NULIEH aBTOPH pacoOMaTpH-
BAOT B NPaBU/IBHOM H HEOTHEMJEMOM COYETaHHH C ADPYTHMH (aKTOpaMH.

B ucropun ruppoGuonorns 6blza CHeNaHa MOMBITKA BLIPA3HTh NPOAYK-
THBHOCTb  BOJOEMA KOJHYECTBEHHbIM OTHOILEHHEM pBIGHOH NpPOAYKUHH K
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3anacaM JOHHOH muwy. 2T0 — u3BecTHhil F/B — Kosduunent Anbma.
[Mpumenenne 3TOro Ko3(uuKHeHTa I0Ka3aJo, 4TO NPH OAHOH H TOH e Ipo-
JIYKTHBHOCTH CTelleHb HCIIOJb30BaHHS pbiOaMH HMEHHO JOHHOH# (ayHbl Mo-
KeT ObIThb BeCbMa pasjIHYHOH, T. e. caMO HaJHYHe TOr0 HJIHM HHOTO KOJH-
YyecTBA MULH ellje He onpefenseT CTelleHb ee MCHOJb30BaHMA. ITO I10J10-
JKeHHE BEPHO M JJs BCeX APYTHX 3BeHbeB «IHILEBbIX Ileneis.

[TepBoHayanbHOe «KOJNHUECTBEHHOE» H3yueHHe HU3HH B BOZOeMax, Ko-
TOpO€ OTrpaHHUYHBAJOCh MOACYETOM OpPraHU3MOB Ha eAduHHUYy o0beMa BOJbL
U/IM TIOBEPXHOCTH fAHA, CTaJO NPEBPAHIATBCH B YYeHHE O MPOAYKTHBHOCTH
BOJOEMOB JIMUIL MOCJE TOro, KaK MCCJae0BaHHA OblIM HAaNpaBJeHb Ha Bbl-
AICHEHHe JHHAaMMKH OHOTEHHBbIX BEIeCTB, MHUIEBble CBA3H OPTraHU3MOB H
JuHaMHuKy OuoneHo3oB. [lyTd mnpeBpaimieHH#i GUOreHHLIX BELIECTB OKasa-
JINCb OYEHb CJIOXKHBIMH, 3aBHUCAIIMMH OT OOlIero rujpoJOrH4eckoro pexH-
Ma BOJOEMOB H TNPOTEKAMOLUINMH HpH YYaCTHH MHOTHX TpYyNIl OPTraHM3MOB.

YyeHue o OGHOJIOTHUECKOH NPOAYKTHBHOCTH BOJOEMOB [0 CBOEMY COJep-
JKAHHIO U MeTOAaM TNpPHHLUHUNHAJIbHO He OTJHYaeTcd OT y4eHHSl O IJIOAOPO-
JHH TI0YB, HO CJOXKHee [OC/AeJHero IHOo MpHYHHE MOABHXKHOCTH BOJHOU
cpegHl M GojblIel CA0XHOCTH INHUILEBBIX B3aUMOOTHOLIEHHH BOAHBIX opra-
1#3MoB. CaMa ruApoOHONIOTHS MO MHOroo6pasyio KOMIIEKCHOTO IpHMeHe-
HUSl METOJOB M NapaJljieNbHOrO U3ydeHHs] cpefbl U ee obGUTarte]edl CXxoaHa
¢ mouBoBefeHHeM. OQHAKO efBa JH NOYBOBEAbl, arpoHOMBl W (HH3HOJIOTH
pacTeHU YHOBJETBODH/INCh Obl B KauecTBe TEOPHH IJIOAOPOAuS MOYB 0O-
UM TI0JIOKEHHEM, 4YTO Ha MOYBaxX C HOCTATOUHO ofecneueHHOH LHUPKYJs-
UHel Bel(eCcTB Hal/MI0[aeTCss XOpOoLIO pPa3BUTHI paCTHTENBHBIH HOKPOB, a
Ha MoYyBax C 3aCTOMHBIMM NPOLECCAMH NPOHCXOJHUT YIrHETEHHE pOCTa pacre-
Huil. 3amaua ruapobuosiora MexAy TeM eile 6oJjiee TPYAHA U CJIOXKHE, yeM
3ajavya NMOYBOBeAa, TaK KAaK IMOYBOBEJ HMeET BO3MOXHOCTh ONEPHPOBATH C
BeCbMa MaJjbIMH y4aCTKaMHM 3€MHOH TOBEPXHOCTH, B TO BpeMs KaK THAPO-
61osIOTY /IS BBISICHEHMS CyAbObl MUMTATeNbHBIX BelleCTB NMPUXOLHUTCA HMETh
IeJI0 ¢ LeybIMH GaccefiHaMH, BIUIOTh JIO MHDOBOIO OKeaHa.

«IlurarenrpHble BeliecTBa» MOTYT HAaXORUTBCH B BojoeMax, BooOlle ro-
BOpd, B Tpex ¢opMmax: 1) B BuAe odOpMJEHHBIX yacTel OpraHU3MOB HJIH
JK€ CaMbIX OpPraHW3MOB — XKMBBEIX HJHM OTMepHIHX; 2) B (opme HpOAYKTOB
pacmaga 3THX 4YacTUL M OpPraHM3MOB, HMEHHO B BHAE <«ODraHHYECKHX Be-
11eCTB», KOTOpble NePBOHAYAJBHO MOTYT ObITh HEpacCTBOPUMEI B BOJE, d B
JdaJbHelillleM [eJalTCA PacTBOPUMBIMH; 3) B BHIAe HaLeNo MHHEDAJHU3HPO-
BaHHbIX BEHIECTB, K&K COJIM a30THOH KHUCIAOTHI, (OCPOpHON KHCIOTH H T. A.
OCHOBHBEIMH NOTpeGHTENAMH MEpPBOil IPYNNbl MUINEBHIX NPOAYKTOB ABJSAIOT-
Csl JKHBOTHBIE, BTODOH TIpYyNIbl — GakTepuH H BooGmle canpodHuTh, TPEThb-
€fl — OaKTepHH H 3efeHble PACTEeHHS.

Teopua B. M. )Kamnna ucxoaut M3 pacCMOTpEHMs YCJIOBUH IHTaHHS
XKHBOTHOrO O€HTOCA NEpPBO# TPYIION NMUTATENBHBIX NPOAYKTOB, HO OH CYH-
TaeT, YTO Ty XKe HJACI0 «aKKYMYJIAUUH» MOXHO NPHMEHHTh U Pas3BHTh U MO
OTHOIIEHHIO K JPYrHM TIpylnaM OPraHU3MOB H JPYTCHM HCXOJHBIM [HTa-
TeJBHBIM InposykTaM. IlepeHakomieHHe NHIIEBBIX NPOAYKTOB B YCJIOBHSIX
«HepMaHEHTHOH aKKyMYJALHH» INIPHBOAHT K TOMY, YTO H3BECTHO NHOM Ha-
3BaHueM 3amopoB. PacmucdpposeiBass Meicnip B. U. JKamuwa, MoxuO cKa-
3aTh, YTO CTelleHb DA3BHTHS XKHBOTHOrO GEHTOCA 3aBUCHT OT GJiarolpHsT-
HOTO COYETaHHs YCJOBHH NHTaHHS (AOCTATOYHO OGHIBLHOTO IOCTYILIEHHS
MALIH) ¥ YCNOBHH AbIXaHHSl (HaJHUHMs ONpPENeJIEHHBIX KOJIHUECTB CBOGOLHO-
ro Kucjaoposa). JTo GNaronpHsTHOE COYETaHHe YCJIOBHH HaG/I0NaeTCs NpH
HaJIHYHH «TPAH3UTHOH AKKYMYJALHH», T. €. TaM, IJie HeT 3aCTOHHON BOJHI.
Ecna pampmme Mbl ynorpeGusiiu TePMUHBI «CTATHHPYIOIIHE BOIbI», «3aMO-
pbl», C OIHOH CTOPOHBI, B <«HUPKYAALMSA BOJHOH MAacCChl», «IHKJI OGHOTEH-
HBIX BeLeCTB» — ¢ Apyro#, 1o B. M. JKaguH xapakrepusyer 3TH fABJIeHUSA
TePMHHAMH «lE€PMaHEHTHAd aKKyMYJASUHS», «TPAH3UTHAA aKKyMYJsUHs».
Moxer GuiTh, 3Ta TEPMHHOJIOTHS SICHEe M TOYHee, HO MO CYLIECTBY, B CMbl-
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CJle TEOPeTHYeCKOrO OCBEU[eHHS IPOLECCOB MPOAYUHPOBAHHS XKHBOLO Be-
LlecTBa B BOJACEMAX, OHA, MOBHAMMOMY, He COAEPIKUT HHYEro OTVIMYHOTO OT:
MpexHEro moHuMmaHus 3tux npoueccoB. Cam B. WM. )Kamun cuurtaer, uto
€ro Teopusa BecbMa OuaH3Ka K BarasgaMm [pana u Tapeea. K atum aBym
HMEHaM MOXKHO ObIo 6bl mpubaBHTh JECATKH APYLUX HMeH PYCCKHX H
HHOCTDAHHBIX HCCAeAOBaTeNell, MONOXKUBUIHX B OCHOBY H3YYeHHS peKHMa
OHOTeHHbIX BEIeCTB H NPOAYKTHBHOCTH BOJOEMOB HAEI O LHPKYIALHU
BEIECTB B 3aBUCHMOCTH OT THAPOJOrHYECKHX IIPOILeCCOB.

ITo oTHOmieHHIO K 3000€HTOCY 3HAUeHHEe LHPKYJSLHU BOJHOH MacChl B
mocyaenHee BpeMsi OJecrsule mokasan JledaHT nis AB/AeHHS, Ha3BaHHOTO
HM «IIOJIADHBIM (PPOHTOM», T. €. JOJs TOH MOILIHON BCHBIUIKH KOJHYECTBEH-
HOI'0 Pa3BUTHS XXHU3HU, KOTOpas HaGJIOAAeTCS HA CThlKe TEILIBIX BOA ATJIaH-
THYECKOTO oKeaHa U XoJsoaHblXx Box [losnsiporo GacceiiHa. Ha stoit nunud
MPOUCXOAUT JHEPrUyUHblH MoabeM OHUOTEHHBbIX BelecTB H3 IyOuH Mops K
MOBEPXHOCTH C OZHOBPEMEHHBIM YCH/JIEHHEM a3paluH [PUIOHHBIX CJIOEB H
ycHjieHHeM CeAHMEHTAlUd OTMHUPAIOLIEro MJIAHKTOHA, YACTHYHO He BBIAEP-
JXKUBAIONIET0 CMEeH TeMIllepaTypbl. Jrta uged Oblia ¢ OOMBIIMM YCHEXOM
pasBUTAa U [pUMeHeHA [Jd HAWIUX BOZOeMOB 3eHKeBHUeM U APYTUMH HC-
cnenoBatenamMu. OCHOBHYIO HIEI0 O 3HAUEHHH UHUPKYJIALHH BOLHOH Macchl
JJISl KOJIMYECTBEHHOI'0 DAa3BUTHS KU3HH B MOpe BbicKasan Hatrepep eine
B IpOLLJOM BEKe HAa OCHOBE H3yueHHsi pacmpepneneHus cayust B Cpexusem-
HOM Mope.

CymecrBenably MomeHTOoM Teopuu B. M. )Kaguna ssnserca ero yue-
HHe 0 «OHO3KoJIorHyecKoé obecneueHHOCTH». [IoX 3THM TEPMHHOM OH IMO-
HHMaeT HaJ{yHe B JaHHOM OHOTONle MJAHM BOZOEME TAaKOro KOMILIeKca
OpraHu3MoB, KOTOPbIH MOXKET HaWAy4yuidM o6pasoM HUCHONb30BATh HMEHO-
muecst xu3HeHHble yciaosusi. ConepiaHue 3TOTO TepMHHA, MOBHANMOMY,
COOTBETCTBYET TOMY, UTO MOHUMAaercs OOBIYHO TMOI BHAOBOH HACHILIEHHO-
cTbl0 GHOUEHO3a.

B. M. )Kagur cudTaer, 4TO, B YACTHOCTH, PYCCKHE DeKH [HaJeKo He
HacbllleHbl ¢ayHoi#, uTo ABJAAETCH THUOeNbHBIM HacJedHeM JIeJHHKOBOIO
BpeMend. HecoMHeHHO, UTO OQWH KOMILJIEKC OpPTaHU3MOB M JaxKe KaKoMH-
au6o ONpeAeseHHbIH BHA XKHBOTHOTO MOXKET HCIOJB30BaTh TY WJIH HHYIO
SKOJIOTHYECKYIO HHIIY OoJjiee yCHemiHo, 4eM JpYyrod KOMIJIEKC HJIHM BHI.
VIMeHHO no3ToMy pbi6OBOABI MpeaNOYUTAIOT CaxaTh B NPYAbl ca3aHa, a He
Kapacs WIH JIHHS.

BooGuie He caenyer AyMmMaTh, 4YTO paclidpeHHe BUAOM CBOETro apeasa
00s13aTebHO 3aBUCHT OT Haauyusg cBobomHeix Huw. B. W. )Kaguu npuso-
IuT OJs1 npuMepa OGypHOe pacnpoctpaHeHue B Kacmuiickom sope 3a mo-
cjefHee BpeMs HOBOTO MOCE/IeHLA — YePHOMOPCKOrO JBYCTBOPYATOL'O MOJ-
Jiocka — Mytilaster, HO yXe HMEIOTCS CBedeHHS, YTO OXHOBPEMEHHO BBI-
TeCHAETC W3 BEepXHUX Copu30HTOB AHa Kacnuiickoro Mopsi ero npeBHUi
obaratenb — Mosutiock Dreissena. [Ipyroe nmeno, 4To IOCE/NEHHE HOBBIX
BHJOB, KaK Kedasud HIU KpeBeTKH, B ToMm ke KacmuiickoMm Mope Moxer
0Ka3aThCs SKOHOMHUECKH BBIFOAHBIM 151 desoBeKa. Exsa su xro-HUGYIB
pelIuTcs yTBepKAaTh, UTO BHEApEHHE BO BHeeBpOMeHCKHe CTPaHbl MHOTHX
€BPONefiCKUX BHAOB XHBOTHBIX K pacTeHHi o0O6f3aTeJbHO O03Ha4YaeT, 4To
nocnenHue OOHAPYKUJIH He3aHATblE 3KOJOrHYecKdue HuImH, Hamportus, B
psile Cay4aeB JOCTOBEDHO M3BECTHO, YTO HOBBbIE MHOCEJIEHIbl BBITECHUJIU
a6opureHoB. OxHako He OyAeM BO3pa)KaTh B MNPUHLIHIE MPOTHB MNOHATHS
«6H03KONOTHYECKOH 00eCneyeHHOCTH», TaK KakK TeopeTHUYeCKH, KOHEUHO,
BO3MOXKEH H TaKo# cjyual, KOrga BOAOEM AeHCTBHTENLHO MOXKET MPHHATh
JOTIOJTHUTENIBHO K YyXKe B HEM CYIIeCTBYIOUIHM ellle HeKOTOpOe KOJIHYeCTBO
ob6utareneit. Ho MOXHO M AyMaTh, 4TO YBeNHUEHHE UYUCIA BHIOB OYAeT
06513aTeJIbHO COMPOBOXKAATLCS H YBEIHYEHHEM MPOAYUHPOBAHHS  IKHBOTO
BeIleCTBA.

Cam B. M. )Kanun, meranuszupys cBOO TEOPHIO, KOHCTATHPYET, UTO UHC-
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JI0 BUAOB M HHTEHCHBHOCTb IPOAYLHMPOBAHHS He NpPH BCeX OOCTOATENbCTBAX
COBNAAaloT. BoJjiee TOro, XOpOMIO H3BECTHO, UTO BecbMa GoraThle BHIaMH
tponnueckue Mops (u CpexuseMHOe MOpe TakXke) OTIHYAOTCS caaboi
NPOAYKTHBHOCTBIO, & YMEPEHHO-XOJOJHblE MOpsi, TNPH MeHee pasHOOGpasHOH
(ayHe, naioT ropasgo Gojiee BbICOKYIO NPOAYKLHIO. XOpOIIO HU3BECTHO, YTO
HauboJsiee BBHICOKME BeJHUMHbl GHOMAcCChl JAlOT MOHOTOHHblE OHOLEHO3bI C
NOAABASAIOIIAM Npeo6iafaHHeM OQHOrO-ABYX BHIAOB. 31eCh HMEKOT MeCTo,
NOBUAMMOMY, Y€ YHCTO GHOJIOTHYECKHe MOMEHTH — pe3Koe Mpeobiafanue
TeX BHIOB, KOTODbl€ HaWjyullie MPUCNOCOOJEHb K JaHHHIM CHelH(pUUeCKUM
VCJIOBHSIM, NpPHM BBITECHEHHH JAPYrUX, KOJOTHYECKH MeHee MJIAaCTHUHBIX
KOHKYPEHTOB.

JI. A. 3eHKeBHY yKasaJ, YTO B KaXKJOM H3 HalIMX MOpeH KoJuyecT-
BEHHO pe3Ko NpeobsanaloT HemHorne BuAbl. Ias Genroca HepHoro mops
MOXKHO OTMETHTb, YTO ero 6uoMacca B OCHOBHOM COCTaBJISIETCS NPUMEpPHO
naThlo BHAAMH (Quanogopa, UHCTO3Hpa, 30cTepa, QaseonuHa, MHAHUA),
npHueM KaXXIblH M3 3THX BHIOB Pe3KO MNpeobnafaeT B COOTBETCTBYIOLIEM
6uoleHose. Dto ke sisaenue orMeyeHo K. A. Bpoackum s TOpHBIX MO~
tokoB CpenHeli Asuu, Te B YCJIOBHAX OBICTPbIX TeueHu# HabmoaaloTcs
CIJIOLIHbIE TIOCEJNEeHHSI OJHOrO WJHM HEMHOrHX BHAOB. ToJKOBaHHe INMOA0OHBIX
(aKTOB, T. €. HaJHYHsi 3HAUNTENbHOH GHOMAacchl MNpH HeGOJBIIOM 4YHCIE
BHIOB, COCTaBJSIET CYLIECTBEHHYI0 M BeCcbMa HHTEpPECHYI0 4YacTb TEODHH
B. U. )Kanguna.

Bo mHornx mecrtax Tekcra B. WM. JKaaun YKa3biBaeT, 4yTO TEeM cConyT-
CTBYHOILIUM (‘paK'I‘OpOM, KOTOprﬁ BbI3biBA€T H3MEHEHHE BHAOBOro COCTaBa
6uolleHO3a B YCJIOBHSIX IIOBBIIIAIOLIErOCs HAKOIJIEHUSA «OpPraHuyeckux Be-
LIECTB», SAAIBJAETCA YXY/AlLIeHHEe ra30oBOro pexXHMa BOJAOEMa BCAEACTBHE pas-
JIOXKEHHA OpraHu4yeCKHX BeEIIEeCTB.

HecomHenHo, uto B psize ciayyaeB 3TO JeHCTBUTENLHO GbiBaeT HMEHHO
TaK, T. €. HPOUCXOJUT YCTpPaHeHHe BHAOB, TPeOYIOLIMX 3HAYMTEJBHBIX KO-
JuYeCTB KHcaopoga. Ho Bo MHOrMX Apyrux cayyasix HNPHUYMHOH SBJASIOTCA
uHble Qakropbl. Hanpumep, B ToM caydae, KOTopwlii mpuBoaut cam B. H.
Kajgun B noaTBepxeHHE CBOell TEODHH, MMEHHO B Cjyyae <IIOJSPHOTO
¢poHTa»,~— He TOJBKO He HabJl0JaeTcd YXYALIEHHS YCAOBHH  ABIXaHHSA
(kak BO BCeH ToJile BOAb, TaK H y JHA), HO, HalpOTHB, UMEETCH YBEJH-
YyeHHe KOJIHYeCTBa DPACTBOPEHHOrO B BOAE KHCJIOPOAa B pe3yJbTaTe pe3Ko
YBEJIHUHBAWOLIEHCS BEPTUKANBHOH UHUPKYJIALHH BOL HA CTHIKE TeMJbIX H
XOJIOAHBIX TeueHHH PaKTOpPOM, OrpaHHUHMBAIOLIHM B 3THX YCJOBHAX pas-
BUTHE HEKOTOPHIX BHIOB, HO HE MEHIAIOMIHM MacCOBOMY Pas3BHTHIO IPYrux
BUJAOB, ABJAETCH KojeGaHHe TeMNEePaTypHHIX YCJOBHH, BbI3bIBAIOLIEE YCH-
JEHHOe OTMHPaHHE HEKOTOPhIX NJAaHKTOHHBIX OPraHH3MOB, TPYNbl KOTOPHIX,
najgas Ha JHO, M CJAYXAaT NHILEeH AOHHBIX JXKUBOTHBIX. MOXHO mNpHBECTH
Apyrofl ciayuyaid, Koraa (akTopoM, NMOHHXKAIOIIUM «GHOJOrHYECKYIO obecre-
YEHHOCTh» IMPH OJHOBDPEMEHHOM BO3pacTaHUM OGHOMACCH, sBJAAETCS Kojeba-
nie coneHoctd. B UYepHom Mmope, npotuB ycTesi duenpo-Byrckoro suma-
Ha, UMEeTCs XOpOIIO H3BECTHasth paKyllleyHast OTMeJb, MNpPeACTaB/fAoIas
CIJIOIUHOE MOCeJIeHHEe MHIAHH, Tle 3K3eMIISpEl MOJIOCKOB 3TOTO BHAA MpPH-
MBIKQIOT TOYTH CIVIOIIb OJHH K JApYroMy. YCJOBHSI CYILECTBOBAHHSA 3TOrO
noceJIeHHs ONPeNensioTCa ABYMsl OCHOBHEIMH MOMEHTAaMH: PEeYHOH IJIaHKTOH,
BBIHOCHMBIA B Mope, OBICTPO OTMHpaeT H, majas Ha AHO, naeT Goratyi
NUILY NOHHBIM XXHBOTHBIM; B TO XK€ BpeMs pe3KHe CMEHbl COJIEHOCTH BOJAbI
OTPAHHYUBAIOT BO3MOXHOCTb CYWIECTBOBAHHA OGOJIBIIMHCTBA MODPCKHX BH-
HOB, HO HE BPEASAT HEKOTOPHIM, B NEPBYI0 ouepenb MuauaM. Ecan 6n B
A2HHOM NYyHKTe He ObIO BO3[AeHCTBHA NPECHBHIX BOA, TO mpeoGiajaloliee
passuTHe MONyyMJ Obl GHOLEHO3 YCTPHYHOTO pAKYLIEYHHKA. B yCJIOBHSX
TOPHOrO MOTOKa ()aKTOPOM, OrpaHHYMBAIOIIHM «GHO3KOJOTHUECKYIO ofecre-
YEHHOCTb», HO HE MeINalOIHM DAa3BHTHIO HEMHOTHX BHIOB, ABJSETCH MeXa-
HHUECKHH MOMEHT — KpaHHASl CKOPOCTb TEYyeHHS.
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Takum o6pa3oM, JIoGoi 5KOJOrHYeCKHH (paKTop, OTHIOAL He ABJAILIHIA-
cA CJAEeACTBUEM AKKYMYJSILHH OPI'aHHYECKHX BelllecTB, MOXeT ObiThb [PHYHM-
HOH YMEHbLUEHHS BUAOBOTO COCTaBa OHOLEHO3a IIPH OJHOBDEMEHHOM® BO3-
pacranuu Ouomacchl ApYTHX BufoB. M3MeHeHHe BHOOBOrO coCTaBa IIOJ
BO3AEHCTBHEM pa3/IOKEHHsi OpraHHYeCKHX OCTAaTKOB SfBJAETCA XOTA M pac-
[IPOCTPAHEHHbIM, HO BCE 2Ke JIHIIb YaCTHYHbIM cjaydaeMm Oosee oOlLero ss-
JIEHHs, KOTOpPO€ 3aBHCHT OT COBOKYMHOCTH BCeX YCJAOBAH LHPKYJAILHH
BOAHOU Macchl. Jla B MOXKHO JIM C YHUCTO JIOTHYECKOH TOYKH 3pPEHHs [OBO-
pPHTb 00 yMeHbLIEHHH «GHOIKOJIOTHYECKOH 0GecnmeyeHHOCTH» (a He NPOCTO
06 yMeHbLIEHHH BHJO0BOIO COCTaBa), €C/JU NPH [JAHHBIX KOHKPETHbIX YCJO-
BHSAX oOLlee KOJHYECTBEHHOE pPa3BHTHE OPraHH3MOB [1)BBLILHAETCS ?

B. HU. )Kagua kpatko ¢opMysupyeT CBOKO TEOPHIO CJAEAYIOLIUMH CJIO-
BaMH: «OHOJOrHMYecKas IPOJYKTHBHOCTb €CTh (PYHKUMUA AKKYMYJSAUHH B
6HosorHyecKoii obGecneyeHHOCTH». EcC/aH BHIpa3HTb 3Ty MBICAE B OOGHIENPH-
HATBIX TEPMHHAX, TO €e MOXKHO MepefaTh B Takod ¢opme: «BHojOrHyecKas
MPOAYKTUBHOCTb €CTh (PYHKLHS YCJIOBHH NHUTAHUA H JbIXaHHd, W BHAOBOMH
HAaCHILEHHOCTH OHoueHosa». He Bmagaem s Mbl 3fecb B TPIOH3M # MO-
XKeM JIM Mbl 3a 3TOH o6uledl (pOPMYJIHPOBKOH YCMOTPETh Kakoe-iubo HOBOE
TEOPETHYECKOE OCBEL[EHHE MPOLECCOB MPOAYHHPOBAHHS B BOAOEMAx?

Aroii popmyauposkoii B. M. JKanun xesmaer Bbipas3uTh TO, UTd H3nGpa-
JE€HO Ha ero rpaduke, rae mokasaHa 3aBHCHMOCTb H3MEHEHUR HPOAYKTUB-
HOCTH OT «aKKyMYJALHH» H «OGHOJOTHYECKOH o6ecleyeHHOCTH». ITOT I'pa-
(HK HECOMHEHHO MHTepeceH, KaK BCAKAas MOMBbITKA CXEMaTHYeCcKoro u3obpa-
JKEHHUsT cJI0XkKHOro siBjeHuss. OH 1okasbiBaeT BecbMa HarvIsifHO, YTO MAaKCH-
MaJjibHast NPONYKTHBHOCTh JOCTUTAeTCS B YCJOBUAX MOBLIUIEHHOH «aKKyMy-
JSIUMH» M HOHUXKAIOLIerocss BUAOBOro cocraBa. Ham kaxkercs, uTo rpacdux
YAauHO BbIpAXKAaeT COOTHOLIEHHe HEKOTOPBIX IPOLECCOB B ONpejfeseHHbIX
cIydyasXx H 4TO OH BOHIeT B KadecTse palbouell cxembl B OOHMXOJ THUAPO-
Guosiorun. Ho Hy>KHO NpsiMO CKasaTh, 4TO HEKOTOPbE KapAHHAJbHbIE (DaK-
Tbl THAPOGHOJIOTHH HE corjacyioTcsi ¢ ocHoBHOH upeedl B. M. JKaguna o
TOM, 4YTO HMEHHO IOBBIIICHHE KOJHYECTBA «OPraHUYeCKHUX BellecTB» $B-
JsieTcst 00s3aTe/IbHOH MPUYUHOH YMEHbUIEHHS BHAOBOrO cocraBa. Mnl He
uMeeM HHKAKHX OCHOBaHHH, 4yTOGbl OGBACHATH WMEHHO TakKuM ofGpasom
yMeHbllleHHe KOJIHYeCTBa BHUAOB B YMEPEHHO-XOJIOJHBIX YaCTAX OKeaHa Mo
CPaBHEHHIO C TeMJIbIMH €ro 4acTAMM, [IPH OJAHOBPEMEHHOM  I[IOBBILIEHUH
NPOAYKTHBHOCTH IEpBBIX.

ITouemy xe mormo ciyuntbes, yto rpapuk B. W. )Kapuna comepxkare-
JieH u, ObITb MOXET, CHpaBeAMB, a IONbITKA MepeaaTh CMBICA 3TOrO
rpaduka cI0BaMu KaxkeTcsi Ham Heynaunoi#? [lotomy, uto rpadux mo nps-
MOMy cMmblcay Bcero Tekcra B. M. JKagmna kacaercs wacTHOro ciayuast
(BIMAHMA M3MEHEHHS Ta30BOrO peXHMa B pe3y/bTaTe pPAas3JOXKEHH Opra-
HUYE€CKHX OCTATKOB), a cJjoBecHas (GOpPMY/JIHPOBKAa MNbITAeTCst AaTh OO6ILYIO
TEOPHIO MPOAYKTHBHOCTH. B pesynbTaTe 3TOro HECOOTBETCTBHUS OrpaHUYEH-
HOTO HCXOAHOTO MaTepuada M oO6UIero 3akKoUeHHs IMOJYYHJIOCh, 4TO MO-
cllefiHee KOHCTaTHPYeT JIHIIb TO, 4YTO KOJHYECTBEHHOE pPa3BUTHE OpraHu3-
MOB 3aBHCHUT OT BHELIHHUX YCJOBHl U BHAOBOILO COCTaBa, T. €. HHKAKOH KOH-
KPEeTHOH TeopHH He Jaer.

[MonoxurensHoe comepxkanue B uanoxenun B. M. JKaguna sakmoueHo
He B 3TOH o0weil gopMyauposke, a B Gojee ZETANbHOH, COOTBETCTBYIOLLLH
rpaduKy ¥ pacCMaTpHBaeMOMY KOHKDETHOMY MaTepHaiy. dta (opMyJiH-
poBKa, BbITeKalollass U3 GoJbuioro suydoro onsita B. WM. )Kamuna, npen-
CTaBJsieT HeCOMHeHHbId HHTepec. [IpuBenem ee: «[locTpoennas mamu jguar-
paMMa BCKpbIBaeT OCHOBHOE MpaBHJIO MPOAYKTHBHOCTH AOHHOH (ayHbl BO-
N0eMOB, KOTOpOe B NMPHUJIOXKEHHU K JIIOOBIM BOZOEMaM MOXKeT ObITh CHhopMy-
JIMPOBAHO CJEAYIOIIHM o0GpasoM.

Ilpy ymepeHHOH aKKyMyJsi{dy OPraHHYECKUX BEIECTB, CIOCOGCTBYIO-
HIe#l paCIHPeHHio GHOIKOMOTHUECKOH 06eCcnedeHHOCTH GHOUEHO3a, MPOHCXO-
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JHT BO3pacTaHHe OHOJIOrHYECKOH MPOAYKTHBHOCTH BCJIEACTBHE BOBJICYEHHSHA
B NPOLECC MPOAYUMPOBAHHSA OOJIBIIEr0 KOJHYECTBA IKOJOTHYECKH pasHo-
CTOPOHHHX 3IEMEHTOB; [IPH HEKOTOPDOM YBEJHUEHUH CTEleHH aKKyMYJSIHH,
BJIEKYIIEM 3a co0oli yxe yMeHblIeHHe GHO3KOJIOTHYECKOH o6ecledeHHOCTH
BO3pacTaHHe OHOJIOTHYECKOH MPOAYKTHBHOCTH IPOXOJIKATECH, HO MPOHCXO-
AUT 3a CUYET IOBHIIUEHHS HHTEHCHBHOCTH pPOCTZ W/IH  Pa3sMHOXKEHHs
OTAEJbHBIX ~KOMIIOHEHTOB OHOLleHO3a; IIPH [epeXofe Ke  CTENeHH
AaKKYMYJSilHH  yepe3  HEKOTOPYI  KPHTHYECKYI0 TOUKYy, OO6YCJOBJIH-
BAIOLIYIO JaJjibHellllee yMeHbllieHHe OHO3KOJIOTHYEeCKOH oOeclneyeHHOCTH,
ClelyeT HOHMKeHHe OHOJIOTHYECKOH MPOLYKTHBHOCTH, JOXOAsIeH B Ciy-
yae THNEPAKKYMYJSAUHH [0 HYJA».

B pesyabrate paccMOTpeHHs] BONDOCA Mbi AOJNKHBI IPUTTH K 3aKJIHO-
YEHHIO, YTO XOTs1 oO6mias Teopus OHOJOrHYeCKOH HPOAYKTHBHOCTH BOZOE-
MOB M He moayumaa B uanoxennd B. Y. )Kaauna cymecrBeHHoro pasmu-
THE ¥ HOBOIO HIEHHOrO COJepXKaHHs, HO B IPUMEHEHHH K KOHKDETHOMY
kpyry Bompocos B. H. )Kanun poctur HekoToporo yrouHeHus hopmyJiupo-
BOK H JeTaju3alld TEPMHUHOJIOTHH,

B. U. )Xanuu naer cxematuueckyio Tabiauly, B KOTOPOH COIOCTaBJjena
€ro CHCTeMa Pa3/IMYHBIX BUIOB <AKKYMYJSLHH» C CHCTEMOH THIIOB 03ep
Tunnemana — Haymana u ¢ cucremoit canpoGHbix 30H Koabksuima — Map-
coHa. M3 3Tofi cxeMbl BHAHO, YTO BCE 3TH TPH CHCTEMbl HHUEM MO Cyile-
CTBY He OTJIHUAIOTCH APYr OT JApyra U Jiio0as U3 HHX MOXeT OLITh NIpUMe-
HeHa K TOMY HJIM HHOMY KOHKpeTHOMY cayyano. OfHAKO TepMUHOJOTHA
B. U. )Kaauna pomyckaer Gosiee NeTaNbHYK) XapaKTePHCTHKY HEKOTOPBIX
CTOPOH TPO(HUYECKHX YCJOBHH U MO3BOJISIET BHIPA3UThb B KOPOTKHX CJOBaX
TO, YTO paHee BBIPAXKAJOCh B OGoJjiee PaCHPOCTPAHHUTENbHBIX BbIpaXKeHHAX.
B 3ToM, MOBHAMMOMY, H 3aK/AIOYAIOTCH TJIaBHas CHJAa WM 3HayeHHe IpelNio-
xennit B. U. JKanuna.

CnpaBennuBocte TpefyeT oOTMeTHTh, 4TO HH Koubkeui u Mapcon co
cBoeill cucreMol campoGHbix 30H, HM TuHHeman u Hayman ¢ TumaMu osep
He TNpeTeHAOBAJH HA TO, YTO MNpPelJIOKEHHble UM CXEMbl SABJIAITCA OJHO-
BPEMEHHO M TEOPHSIMH NPOAYKTHBHOCTH, [Ja 3TOTO U He MOrio OuiTb B
onpefeJeHHbe IPOILIbIE MOMEHTHl PA3BHUTHS THIPOOHOJOTHH. IDTH  TpH
cXeMbl XapaKTEepPH3YIOT TPU 3Tama B Pa3BHTHH THIPOOHOJOTHUECKOrO HC-
cnefgoBanus: cxema Kosbkeuila W MapcoHa paccMaTpMBaeT — KOJHYECTBO
OpraHHYeCKHX mpuMecelfl B Boje, cucreMa TuHHeman M HayMmana nbiTaercs
yJIOBUTb KaueCTBEHHble DPAa3/HYHS BOJOEMOB B 3aBHCHMOCTH OT KOJHYECTBA
NHTATEJbHbIX BEUIECTB, cucTeMa yKaguHa CTPeMHTCA BHECTH, B JHOMOJHe-
HHe K NpPeIbAYLUIMM CXeMaM, XapaKTepHUCTHKY AHHAMHYeCKOro COCTOSHHSA
oprannueckux mnpumeced. C NpHHUHNHANBHOH TOYKH 3DEHHST BCE ITH TPH
cXeMbl OJIMHAKOBO OJHOCTOPOHHH, TaK KaK KacaloTCd TOJbKO TPOPHUUECKUX
ycnosuii, npuuem cxema B. WM. JKapguua, siBasiice miarom Bhnepef, ObiTh
MOXKeT Aaxe HauGojiee ORHOCTOPOHHS. DJeMEHT «LHHAMHYHOCTH», MNPHCY-
muii Teopun B. M. )Kanuna, nosossHo orpanuued. B. W. XXagun npu-
CTaJbHO paccMaTpHBaeT pasjuuHble GOpMbl NepeMEleHHA OpraHUYeCKHX
BEIIECTB, HO COBEPUIEHHO OCTABJsIET B CTOPOHE BOMNPOC O MpeBpamleHHsX
3THX CaMbIX BElIeCTB, a 6e3 3TOr0 He MOXeT CJOXKHTbCS HHKakas oOuias
Teopusi GHOJNIOTHUECKOH NPOAYKTHUBHOCTH.

B. H. )Kaguu uHTepecyercss JHLIbL HOGOYHBIM DE3YJAbTATOM XHMHUYECKUX
H3MEeHEeHHH OpraHMYeCKHX BeLecTB, MOIVIoOLleHHeM Kucaopoma. OH orosa-
puBaercsi, 4TO paccMaTpHBaeT NPoG/JIeMy C TOUKH 3PEHHS NUTAHUA KHUBOT-
Horo 6eHTOCa, 4TO XKe KacaeTCf JPYFHX CTODOH JKH3HEAEATEJIbHOCTH B
BOZOEME, TO ero HjAel, KaK OH FOBOPHT, MOXKHO TNPHJIOXHUTb ¥ PAa3BUTh B
ao6om ciyyae. Mexay Tem naxe H B COCTaBe 3006eHTOCA MBI HMeeM 06-
WHPHYI0O TPYONny OpPraHU3MOB, KOTOpble MHTAIOTC  HEeMOCPEeNCTBEHHO KH-
BbIMH DACTEHHAIMH, NPOH3pACTaHHe KOTOPHIX H «aKKyMyJaslus» HMH Opra-
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HHUYECKUX BELIECTB BHI3BIBAIOT oborauieHne, a He obegHeHHe BOAOEMa
KHCJIOPOJLOM.

Ins KOMIIOHEHTOB 300I1aHKTOHA, [IUTAIONIErocs (PUTONJIAHKTOHOM, aKKY-
MyJsilusi THIIM TaKXXe CONPOBOXKIAETCH YJYYLIEHHEM YCJIOBHH IbIXaHHS.
Jaxe nocne MaccoBOro pa3BHTUsI (QUTONJIAHKTOHA — THIEPAKKYMYJISLHE»
(«BeTeHHE») — H €ro YaCTHYHOT'O OTMHPAHHS 3aMOpbl ABJIAIOTCA HaJeKo
HeoOA3aTebHbIMH, XOTH ¥ HepeJKUMH (Oonbllefdi YacTbi0 B NPHIOHHBIX
c09Xx).

JocTHKeHHe MaKCHMAaJbHOIO CE30HHOTO Pa3BUTHS IIaHKTOHA OGBLIYHO
CONPOBOXKAAETCST yMEHbIIEHHEM, a He yBeJHYEeHHeM KOJHYeCTBAa PacTBOPEH-
HBIX NIMTATEJbHBIX BEIeCTB, 2 B MOMEHT <«IBETEHHSI» MNOCAeNHHe 3aYacTyio
ObiBalOT MCYepnaHbl MOYTH Haueno. [locienyiouiee OTMHpaHHe OPraHH3MOB
MOXKeT NPOHCXOAMTb KaK BCJEACTBHE HENOCTaTKa MMUIH, TaK M BCJeNCTBHE
IpYrMX MOMEHTOB, HalNpHMep OKOHYAHHS CE30HHOr0 LMKJIa Pas3BUTHS
onpejesieHHbIX OPraHH3MOB HJH HAcTYIUIEHHS HOBBIX YCJIOBHIl OCBelEeHHS
u TeMnepaTtypsl. TakuM o6pa3oM, B JaHHOM CJIyyae MOMEHT JOCTHXKEHHUS
MaKCHUMaJbHOH NpPOAYKLHH NPUXORAUTCA HA NEepUOJ yMEeHblleHHs, a He yBe-
JIMYeHHs 3anaca NHUTATeJbHbIX BeulecTB. BooOlue roBops, mepeHakoIlIeHHe,
«THIIEPAKKYMyJsanusi», GochaToB ¥ HHUTPATOB, KaK (aKTop, OrpaHHYU-
Baloulul pa3BUTHe (QUTONJAHKTOHA MJM AOHHOH PACTHTENLHOCTH, SIBJISIETCA
clyyaeM IOYTH HEBEPOSATHBIM.

B cratee «Ilpo6nema pekoHcTpykumu ¢aysst Boarn u Kacnus...»
(Tpyner 3oomornueckoro uucrturyra AH CCCP, VII, Bun. I, 1941) B. HU.
Kanun cHoBa BO3Bpamiaercsi K 060CHOBaHHMIO CBoell Teopuu. Ecnu B mep-
BO# pabGote KaauH NpAMO YKa3biBaeT Ha 3HAUeHHe pPa3JIOXKEHHS <«Opra-
HHYECKHX BEIIeCTB» IIPH THINEePAKKYMYJSillM4, TO BO BTOPOH CTaThe OH KO-
BOAMT CBOH B3IJAZAbl X0 KpaWHero mpefesa W COBCeM OTKAasbIBaeTCH OT
THAPOXHMHYECKOTO ¥ TuAposoruayeckoro ¢axropos. B. H. JKapun rosopur,
4TO C MEPBOro B3IVIALAa MOXKET Ka3aThCd, YTO €ro TeOpHUs COBNAafaeT Co
B3raspamu JI. A. 3eHkeBHua Ha 3HayeHHWe BEHTU/ISILHUM TNPUAOHHBIX CJIOEB,
HO 3TO0, AKOObl, He TaK, MOTOMY YTO INpUMep, NPUBOAUMBLIA 3eHKeBHYEM,—
6ennoCTh NOHHOH (ayHbl HEKOTOPHIX y4acTKoB Besoro Mops — He MOATBEPXK-
IleH NOCJeAYIOIIMMH THAPOJOTHYECKHMU HCCAEOBAHHUAMHU, OGHAPYXKHBIIUMHU
y zHa benoro Mops AocTarouyHoe KOJHUECTBO KHCJA0POJA.

Ho B ueM ke TyT MOXHO BHIETb [QOKAa3aTeJbCTBO HMEHHO TEOPHH
B. U. )Kaauna. Benp HH NOHHXKEHHOE, HU TMOBBILIEHHOE KOJHYECTBO MUTA-
TeJbHbBIX BEUIECTB B TeX e MecTax emle He oGuapyxeno. Cam B. H.
JKanue npeanosiaraeT, 4YTO B 3THX MECTAax uUMeeTcs HAe(PHUHT MHTATeNb-
HeIX BeiecTB. IlycTs maxe ¥ Tak, HO 3TOT JOKaJbHBIA AeDUIUT MOXKeT
O6LITb CJaeJCTBUEM KaKuX-TO OCOoGeHHOCTe# UUpKyasuud Boux. Ma, Hako-
Hell, cnaboe pa3BUTHE KHBOTHOH KH3HHU MO IPHUHHE HEAOCTATKA MMIIH —
($akT HaACTOJNbLKO 3JeMeHTapHbIN, 4TO eaBa Jii U HYyXKJIaeTcs B KakKoM-iH60
ocob6oM TeopeTHUECKOM OGOCHOBaHHH.

Ianee B. HU. )Kanun Bospaxkaer I'opckoMy, KOTOpBii cyuTaer, 4TO
ITPOHHKHOBEHHE XUBOTHLIX Ha 66ablune rayOuHsl B KacnuiickoM mope, uem
B UYepHom, 06yc/OBNIHBaeTCs TeM, U4TO B MEPBOM CBOGOABLIH KHCJODOZ
HMeercs Ha 60AbIIMX rayOuHax, uem Bo BTopoM. B. Y. JKamuu cuuraer,
YTO MPHYMHY HYXHO HCKaTh B TOM, 4TO B KacmuiickoM Mope Ha COOTBET-
CTByIOLIEH TJyOMHE HMeeTCs MeHbluasi aKKyMYJsilHf MHUTATeJbHEIX Be-
mects. Ho umenno moromy B KacnuiickomM Mope W MMeercsi Ha 3THX TJy-
GuHax CBOGOAHBIH KHCJODOA, 4TO, C OXHOH CTOPOHBI, MOCTYHAIOT HE CJIHIN-
KoM OoJiblllMe KOJIM4ECTBA Pas3/iaraloLUXCsl BEIECTB, a C JAPYroi — MpoHc-
XOHHT NOCTaTOYHasi LHPKYJIALHS BOAHOH Macchl, B pe3yJibTaTe 4ero HMeeTcs
NOCTOSIHHOE M JOCTaTOYHOE BO30GHOBJIEHHE 3aMacoB CBOGONHOTO KHCJIOPOAZ,
Ecan 6bl He ObLIO UMPKYJSLHH BOAbI, TO CBOGOAHBIH KHCJAOpOA ucue3 6bl,
OpraHuyeckye BellecTBa, TeMN M NYTH pa3J/IoKeHHUs KOTOPBIX H3MEHHJHCh
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6hi, cTaid Obl HaKalJHMBAaTBCA, H B pe3yJbTaTe JXUBOTHasd JKU3Hb CHeja-
Jacb Obl HEBO3MOXKHOH.

TakuM 06pa3om, HYXKHO YYMTHIBATE He OJHH H30JHPOBaHHbIA (akTop,
a BCIO HX COBOKYIHOCTb B KOHKpeTHbIX ycaoBusxX. HakomsieHue B BOmoeme
OpraHMYecKHX BELIECTB M DACTEHHSIMM H XKMBOTHBIMH €CTb OJHA H3 BHell-
HHX (OpM NpOSIBJIEHUS NPOLECCOB >KH3HEAEATEJbHOCTH BCEro Hace/IeHHA
BoZoeMa Ha (hoHe BCeX YCJIOBHH mocsenHero. ITOHCKH cpelld 3THX YC/IOBHH
«Belylero ()akTopa» He [JOJIKHBI Jla)ke C YHCTO METOLOJIOTHYECKOH TOUKU
3peHHsl CBOJMTbCH K BO3BENEHHIO OJHOrO M3 3THX (aKTOpOB B poJb aG-
COJIFOTHOTO TereMoHa.

¥iKe RaBHO NPH3HAHO, 4UYTO B THAPOOHOJOrHHM, Kak M B arpoOHOMHH,
npaBHJbHEe HCXONHUTh M3 HpHHUWNA MHTYepJHXa O COBOKYNHOM [AEHCTBHH
(GakTOpoB, a He TOJBKO H3 NpealiecTByloumero yuenus JInbuxa o ¢akrope
MuHUMYMe, DTo yueHue Jlubuxa B. M. )Xagun BuUAOH3IMEHHN B y4ye€HHe O
(akTope «MUHHMYMe-MaKCUMyMe» (TaK Ha3biBaeMasi <«THIEepPaKKyMYJsIHsA»
TaK XK€ IUIOXO0 [eliCTBYeT, KaK H <«IUCIepCHs» TNHTAaTeJbHbIX BeIlecTB);
NPHHUHMHAABHO €ro TEOpHsl eCTh JIOTHYeCKoe pa3BuTHe YyueHHsi JlubGuxa,
xota cam B. M. )Xagun roBopur o0 TOM, YTO, O €ro MHEHHI0 [HYXKHO
cKa3aTh, uTO 3Ta Touka 3peHus, passutags C. A. 3epuomim (1934),
ABJseTca OOIlenpHHATOH], B rHAPOOGHOJOrHH CJelyeT NPHMEHATb M pa3Bu-
BaTb TOUKy 3peHuss Murtuepsuxa.

Mo:xker ObiTh, pPYCCKHE THIPOGHOJOTH HMEIOT B 5TOM OTHOIIEHHH BO3-
MOXKHOCTb CChLIATbCA Ha eule Gosee rny6oKHe HAYYHO-HCTOPHYECKHE KODHH,
TaK KaK OCHOBA 3TOT0 yueHus Oblja AABHO 3aloxeHa B Tpyldax Jlokyuae-
Ba u Bunbsamca B o6nactu nouBoBeneHus. HyxHO, mpaena, HMETb B BHLY,
yto Benymui ¢axkrop B. WM. JKanuna — ¢opmMbBl HaKOMIeHHs MHIIEBLIX
BEUIECTB — fIBJSACTCA He NePBHUHLIM BHEIIHMM (PakTOpOM, a BTOPHUHBIM,
CJIOXKHBIM NPOM3BOAHBLIM; HO U B TakOM BHIE OH AeHCTBYeT He CaMOCTOS-
TeJbHO, 2 B KOHKPETHOH COBOKYNHOCTH ¢akTopoB. Bropas cocraBHas
yacte Teopun B. WM. JXanuna — «Gnoskosnoruueckass 06eCHeyeHHOCTbY —
He MOJKeT pacCMaTpUBaTbCA KaK «IApYroii» (akrop, Tak Kak IO CYTH HeJa
KOHKPETHbIH BHAOBOH COCTAaB ecTh He (aKTOp, a caMa JelcTBYIOHIass OCHO-
Ba, MOJABEpraiomlascs BIHAHHIO (AaKTOPOB M IPOU3BOAALIAST ONPENEIEHHYIO
npoaykuuio. PakTHUECKH NPHXONWTCS HMETb A0 HMEHHO C JaHHBIMH O
KOHKDETHOM BHJOBOM COCTaB€, a He C I'HIIOTeTHYECKOH «00ecleueHHOCThIO»,
KoTOpass MOXeT ObITb YCTaHOBJIEHA TOJBKO B pe3y/bTaTe 3KCIEpHMEHTa.

PacemoTpenne Tteopun B. M. JKanuna npuBoguT Hac K BHIBOAY, YTO
3Ta TEODHA SABJIACTCA ONpeleJeHHbIM 3TalloM IIOHCKOB 3aKOHOMEPHOCTH
6HOJIOTHUECKOH MPOAYKTHBHOCTH M TNyTell YHpaBJeHHS €10, HO He BHOCHT
3HAYHTENbHbIX HM3MEHEHHH B CYIIeCTBYIOIIHe O Heill mpencTas/ieHus, a B
HEKOTODBIX OTHOLUEHHAX, ObITH MOJKET, JayKe H3JHIIHE OrpaHHYMBaeT I0-
clefHue.

He cnenyer craHoBuTbCs Ha NYTh CXEMATHUYECKOTO YNPOILEHHs BOMpOCa
Haxe ¥ B TOM CJyyae, €CJH B HEKOTOPBIX KOHKPETHBIX CJy4YadX BbIBOIbI
GyLyT COOTBETCTBOBATb AEHCTBHTEJIBHOCTH — 3TOTO €Ille HeLOCTaTOYHO MAJIS
HayuHo#d Teopud. IlpaBuabHbIli HayuyHeli NyTh K NO3HAHHIO TNPOAYKTHBHO-
crn Bojoemos B. M. JKaxgun caM ykaseiBaeT B cBoeH KHHre — 3TO NyTh

KOHKpPETHOro Mox-xorpa‘(bnqecxoro H3yyeHHusda 6uosoruu PYKOBOASIIIAX MacC-
COBbIX BH]IOB.



ON THE BIOLOGICAL PRODUCTIVITY OF INLAND WATERS

(A Note about W. I. Jadin's theory)

W. A. WODIANIZKY
Rostov State University

This is a critical revision of Jadins theory of biological productivity
of waters described in his monograph «The fauna of rivers and reser-
voirs» (1940) and in his article «Problems of reconstruction of Wolga and
Caspian fauna» (1941). The leading factor of Jadin’s theory — the form of
accumulation of food substances does not represent a primary factor, but
a secondary and a composite one. The second part of the theory —
namely the «biooecological provision» cannot be considered as an anot-
her factor. Jadin’s theory is but a step in the inquity of laws which go-
vern the biological productivity and its regulation. The best solution of
the problem would be a monographic study of the biology of leading
mass species of the biocenosis.
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ONbIT YCTAHOBJIEHHS KOPMOBOI'o KO3®HLUHMEHTA
BOJOPOCJIEBOIO KOPMA JJid DAPHNIA MAGNA
B MOJIEBbIX YCJAOBHAX

H. C. TAEBCKAM

Kadenpa ruapo6uonordu MOCKOBCKOr0 HHCTHUTYTa PhLIGHOH NPOMBUACHHOCTH

1. IlocraHoBka Bompoca M 3aJauu HCCJAeJOBaHHSA

Hacrositias paGoTa OTHOCHTCH K CEpPHH HCC/IELOBAaHHH, IPOBOJHMBIX
HAMH B OGJIaCTH 3KCIIEPHMEHTaJbHOH TPOQOJOTHH, H HENOCPENCTBEHHO
CBfi3aHA C HaJjbHelilell pa3paboTKOH MeToda MAacCCOBBIX  YNPaBjsieMbIX
KyJabTyp, ony6JHKOBaHHOTO HamMH B 1941 r.

B ocHOBY aTOro MeTofa MOJIOXKEH MPHHIHI YNpaBJeHUA IMOMyJslUen
TpodboauHAMHUECKHM (aKTOpPOM HyTeM [IPOCTPAaHCTBEHHOTO pa3jeseHus
2—3 OCHOBHBIX 3BEHbEB IMHIUIEBOH leNH, U3 KOTOPbIX IMOCJHEIHHM SBJSAETCH
KYJbTHBHPYEMbIH BHA, MpPH CONMpPSIKEHHOCTH WX BO BpeMeHH. DTOT MPUHIHM
Obll NIpUMEHEH HaMH K BHIPAIIMBAHHMIO JKHUBBIX KOPMOB HAJA pbI6 Kak K
YacTHOMY cCJyudalo ynpasJsiembix mnonynasiuuii (1941 r.).

Cnenyer ykasaTh, YTO hpoGseMa BLIpallMBaHHUS JXHBBIX KODMOB B IO-
c/iegHue rojbl Hagasna mpuobperaTb ocofoe 3HaueHHe KakK ONMH H3 OCHOB-
HbIX MOMEHTOB oOfmiefi cxeMbl HHTeHCHBHOro puiGopassenenus B CCCP

[IpocrpancTBeHHOE pa3feseHue MHUIEBBIX 3BEHbLEB HETAeT BO3MOXKHbBIM
HCHOJNb30BaHHEe B OTHOUIEHHUH OECIO3BOHOUHBIX MOHSITUS KOPMOBOTO KO3(H-
LIHEHTa, ABJSIONIEr0Cs ONHHM H3 OCHOBHBIX B JKMBOTHOBOJACTBE, B TOM YHC-
Je U B pblOOBOACTBE.

MeToxbl YCTaHOBJIEHHS KOPMOBBIX KO3(HIHEHTOB B [OJEBHIX YCJIOBHSAX
JJIsi MacCCOBBbIX YIPaBASEMbIX KYJbTYp, BbIpaUdBaeMblX IOA OTKPBITHIM
He60M, U OIpeJesieHHe BEJHUYUH 3THX KO3(HULHMEHTOB HMEIOT IJI HAac 3Ha-
YeHHe B JBYX OTHOILUEHUSIX: BO-IIEPBBIX, KakK OOLIHH MeTOAHYECKHH HpHeM
NpH JKCNEePUMEHTANbHOM H3YYeHHH TPO(OJOTHUECKHX OTHOIUEHHH B YIpaB-
JAfieMBIX MONYyJALHAX M, BO-BTOPBIX, KaK OJUH H3 0G53aTENbHBIX 3JE€MEHTOB
B CXeMeé HODMAaTHBOB MO pPa3BeJeHUI0 JKUBBIX KODMOB, HeOOXOAMMBIX A/
YCTAHOBJIEHHST 3aBepIIAIOLIEr0 3BeHa 3TOH CXeMBl, 3 HMEHHO COOTHOLIEHHH
MEXNY IUIOLAaAsAMH BOAOPOCHAEBbIX, Na(HUEBbIX H PBIGOBOAHBIX KYJABTYD.

YcTaHOB/NIeHHE KOPMOBBIX KO(HIHEHTOB PasjHYHBIX BHAOB MUILK U IS
pasJHYHOro POAA YMpaBJseMblX HONYJIANHH Mbl HAayHHAEM C COYETaHHUS
Bonopocan — Daphnia magna, kax ¢ OCHOBHOrO 3BeHA B KOPMOBBIX KYJBTY-
pax mnas puib L.

Ins nonyyeHusl NaHHBIX, XapaKTEPH3YIOUMX KOJUYECTBEHHYIO CTOPOHY
MHTAHAA MENKHX O0eCl03BOHOYHBIX-(PUILTPATOPOB, OOBIYHO MOJB3YIOTCA
ABYMsSI MeTofaMH. ITO, BO-NEPBBIX, METOH IMOACYETA KOJIHYECTBA OCaKIEH-
HOH B €NMHHUY BPeMEHH MNHUILH, ONPENe/ISeMOro MO H3MEHEHHIO KOHIEH-

! HanoMHuM, 4TO KOPMOBOH KO3(DHUMEHT MPeACTaBAAeT COGoff OTHOUIGHHE CHEACH-
HOFQ XHMBOTHBM KOpDMAa K NMPUPOCTY Becad ero Texaa, T. e, APYrHMH ClROBaM#d, KOPMOBO#
KOI(HIUHEHT MOKA3HIBAET HAaM, KaKOe KOJNHYECTBO KOPMa HEOGXONUMO 3aTPaTHTb IAA
H0Ay4YeHHs eHHHIL MPHPOCTa BECa MHBOTHOTO.
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TpalMd TMHLIEBOH B3BeCh B TeyeHHEe ONbITA, H, BO-BTOPHIX, METOX YydYeTa
COAEpPKHMOTO KUILIEUHWKA M ONpele/eHHe BPEMeHH MPOXOXKAEHHA IHILH
yepes Kuiueudblii TpakT. [lonydyeHnbie BeJMYMHBL, B COYETAHHH C JaHHbLMH
0 BEecOBOM INpHPOCTe O6bEKTa WM TMOMYJslMH, NO3BOAAT 06e3 Tpyna pac-
CUHTATb KOPMOBOH KO3(HUUHEHT HJHU Ke ONpeNeHTh KONUYECTBO MHILH,
He06XoAMMOe MM TOAAEPHAHUS MNOIYASUUH AAHHOH NJOTHOCTH Ha [JAaHHBIY
nepuoj BpeMeHH.

[Tpumenss o6a 5Tu Meroja B HAHIUX Ja60OpPaTOPHBIX HCCAEAOBAHUSX,
Mbl T€M He MeHee He COWIH 11eJeco00pa3HbIM BOCHOJb30BAaThCS HUMH [AJf
MOJIyYEHHS] HYXKHBIX HaM IoKas3aTesell NMpH paspelleHHHd MNOCTaBJeHHOH 3a-
Iauyd — yCTAHOBJIEHHs KOPMOBOTO KO3(MHIUEHTa Bozopocseil nnsa padbHui —
no ciaeayiomuM coobpaxenusM. O6a MeToxa $BJAIOTCA METOAaMH YHCTO
J1a60paTOPHBIMH; MOJYYEHHbIE NPH MOMOLUM HX BEJMYHHBI AT OCHOBAHHS
JUIsT yCTaHOBJIEHHA KOPMOBOIO KO3(PMUHEHTa, KOTOPbIH HOCHT Ha3BaHUe
HCTHHHOTO KOPMOBOIO KO3(PHIHEHTAa, IOCKOJBKY 3KCHepUMEHTaTop B YC/IO-
BUAX TAKOro pofa ONBLITOB CTPEMHTCSH K TOMY, UTOObI H30exXaThb Kak IMoTe-
pU DHUILH, TAK H HEIPOU3BOJNLHOIO ee yBeJHuYeHHs BO BpeMsi onmiTa. Ecau
¥Ke ITOro Hejb3si H36exaTb, TO H3MEHEHHst B CONEPKAHHH [HILIH, He CBf-
3aHHblE C HEMNOCPEeACTBEHHbIM noTpeb/jeHHeM NUUIH MOAONBITHLIMH KHBOT-
HbIMH, JAOJKHBI OBITb YUYT€HB KOHTPOJIBHBIM OIBITOM.

B ycnoBusx xyanTyp HenaGopaTOpHBIX, BbIpalUMBaeMbIX MOJ OTKPBITHIM
He6oM B 3emssHbIX GacceifiHaX, BO BCSAKOM CJAyyae Ha JaHHOM GHOTEXHH-
YeCKOM YPOBHE HE TOJIbKO Hallero MeToJa, HO H BCEro PhIGOBOLHOTO XO-
35ACTBa, 06a YKa3aHHBIX MOMEHTa — MOTEPU W NPHOBLIM MOHILH — B TOM
HJId MHOH Mepe Bceraa OyAyT HMeTb MecTO. DTO 3aBHCHT, C ONHOH CTOPO-
Hbl, OT HaJHYHsl H3BECTHOrO KOJIHYECTBA MNHUIIM B CaMOM BOJOeMe #, C
ApPYro# CTOPOHBI,— OT NMPHCYTCTBHSI B HeM KOHKYDEHTOB W MNpSMBIX BpeH-
TeJIeH, a TakKXe OT NOTepH KOpMa, OOYCJOBJEHHOH €ro ocaxieHueM, 3a-
HOCAMH H TOMY MNOJOGHBIMH OGCTOSITENBCTBAMH, HEJAIOIIUMH B €CTECTBEH-
HOM BOJlOeMe KaKylO-TO YacTb BHECEHHOIO KOpMa HEeZOCTYNHOH [Js JKH-
BOTHOTrO. YueT pOJH 3THX OOGCTOSTENbCTB B €CTECTBEHHOM BOLOEMeE fipel-
CTaB/sETCS AEJIOM Hedu3MepuMo 6osiee CJAOXKHBIM, YeM B JalOpaTOPHBIX
OMnbITax.

BcnencteHe  3foro npHMeHeHHe HCTHHHOTO KOPMOBOIO KO3(DHIHEHTa,
NONYy4eHHOro B J1a00PaATOPHLIX YCJNOBHAX MO (AKTHUECKH MNOTpebsieHHOMY
KOpMY, B YCJOBHSIX eCTeCTBeHHOro OaccefiHa MOXKeT MNPHBECTH K Cyille-
CTBEHHOMY HCKaX<€HHIO B COOTBETCTBEHHBIX pacueTax.

Ilo camoli cyTn mocraBneHHOH 3amaud Ham NpeACTaBJsieTcst GoJjiee apa-
BHJIbHBIM HCXOAHTb B NEPBYIO OUYepelb He U3 3TOr0 KOI(HIHEHTd, a U3
BeJHYHHBI GoJiee peasbHOH B JaHHBIX YCJIOBHSX, KOTOpas NOKasbBajga Obl,
KaKoe KOJIUYeCTBO KOPMa HYXKHO BHECTH B BOAOEM JAHHOTO THMNA AJIS MO-
JIyYEHHS €JHHMIbl BECOBOrO NMpPHpOCTa AadHuH, T. €. M3 TaK Ha3LIBAEMOro
pa6ouero KOpMOBOro Ko3(HUHEeHTa. ITOT KOIMHUHEHT MOXKeT ObITh H HHXKe
M BBIlIE MCTHHHOTO KO3()MUMEHTA, MOCKOJbKY OH SIBISIETCS] BEJIMYHMHOMH, pe-
3YABTHPYIOILEH COBOKYMHOCTb TPO(OJOTHUECKHX MOMEHTOB B BOJZOEME, Ha-
NPaBJeHHbIX U IOJOXHUTEJIbHO H OTPHUATEJIbHO MO OTHOLIEHHIO K BbIpa-
1¥BAEMOMY OODBEKTY.

Huxe MBI u3naraeM pesynbTaThl Haimledl TONBITKH MNyTeM [OJEBOTO
JKCMEePHMEHTa YCTAHOBHTh paGouHi KO3(UIHEHT BOLOPOCIEBOrO KopMma
A7 fabHUH H NMOMOHTH, XOTA Obl B NMEPBOM INPHOGIHXEHHH, K XapaKTepH-
CTHKE OTHOCHTEJbHOTO 3HaueHHMd B paboyeM KOPMOBOM KO3(HIHEHTE ABYX
OCHOBHBIX MOMEHTOB: 3amaca KOpMa B CaMOM BOJOEME€ M HaJHuHus B BOJO-
€Me CONMYTCTBYIOWIHX (OPM-KOHKYPEHTOB H BpParoB KyJbTHBHPYEMOIO Op-
ragusmMa. Onpefensss 3TH ABa MOMEHTa, MBI TeM CaMbIM NOAXOAHM K
YCT4HORJIEHHIO W MCTHHHOTO KOPMOBOTO KO3(HUHEHTa, HO B MOJNEBBIX YCJO-
BHAX. DTa MOMBITKA, HACKOJBKO HaM HM3BECTHO, SBJISETCH NePBOH MOMBITKON
YCTaHOBJEHHSI KOPMOBBIX KOI(DULHEHTOB AN 0Gecno3BOHOUHLIX.
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2. MeTOoAHKa M YCJOBHS OMBITA

Yxaxkem npesmfe BCero, YTo ONHIT HPOBOMM/ICH B TeX 3eMasHbx Gaccefnax (omeiTHO®
X03sfcTBO MocpHOBTY3a), B KOTOPHX paHee HasMu ObIA TOTYYeHb! JaHHHE 0 MPOH3BOIU-
TENBHOCTH BOJOPOC/EBHX M adHHeBHX KyasTyp. Takum cOpasoM pacuucsienge COOTHO-
IeHus mJouiafedl STAX KYJbTYp MB MOXKeM OOQCHOBHBATH BO BCEX 3JIEMEHTaX Ha OMHO-
pOINOM MaTepHale.

OneT GuJ mocTasied no cheAylmed cxeme. JIBa oJMHAKOBBIX BOJoeMa GhIH 3ace-
Jesb DaBHHIMH KoamuecTBaMu D. magna, B ofum roZoem BHOCHICA KOpM ajs Aadmai,
Ipyrofi sBAA/CS KOHTPOJBHHM, W KOPM B Hero He BHOCHACA, Yepes H3BeCTHHI MPOMEIKY-
TOK BPEMEHH B KaxAoMm H3 GacceHHOB YUHTHIBajach OHOMAaCCa®m INIOTHOCTH HaCeseHUA Kax
D. magna, TaX ¥ OCTaJibHOTLO IKABOTHOTO HacCeJeHHs. B KoOHIe oNHTa KaxAw#t u3 Oac-
cefiHOR o6JMaBauBajcad Haueno. Jas onbiTa OBLTH B3ATHL JABA CMEXKHBIX OTCEKAa BEMJTHOTO
NpyAa, NeperopoXKeHHOro WNYHTOBRIMU psgaMu. O6beM KaxAoro orceka pasHmics 2,6 m?
(7,4 M2 X 0,35 m). Ipyadre Ouam 3aauTh ¢ BecHl 1943 r. momonposomno# mogodr. Ho
TPACTYNHTE K BHIOJHEHHIO OOMTZ MOXKHEO OBUIO N0 DPHYMHAM, CBS3AHHEM C YCJIOBHSMU
BOGHHOTO BpeMEHH, He B HICHE, Kak NpeAnocjaraloCh, a JHumb B asrycre. K otoMy Bpeue-
HH B BOJOEME, eCTeCTBEHHO, HMeJOCh yiKe CBOoe HacejleHHe. M3 sojgoema Oniia yhaneHa
TOJLKO BHICHIZd BONHAS PACTHTE/BHOCTb, BCE OCTA/IBHOE OCTANOCH peHapylmeamuM, 6 asry-
cTa Kaxkmbli MmpyJAuK Gua s:zcesen D. magna B koamyecrse 13 ocofed obmam BecoM
15 1r Ha 1 1 Bonas. Nabuuu G B3STH H3 JAGOPAaTOPHOH MaccOBOH KyJNBTYPH, KOTO-
pas elie C BeCHn 6blla HOATOTOBJEHA B KAYECTBE NOCAKOYHOTG MaTepHasa AT [PeAro-
NaraBMRXCA JEeTHHX HoMesHX onuroB. K asrycTy nomyJisiups OPHILIZ B COCTOAHAe SBHOM
AeNpeccHH, TaK KaK JeTOM He GhII0 BO3MOXKHOCTA ofecCmedHTh HOJUKHHE yxXopy 32 meil. B
BOJIDEMAX Ke Ha Teppuropuu Ilerpomcko-Pasywosckoro (mox Mockeof), nae pacmojioxe-
HO OfHTHOe Xo3dficTeo MocpufaTysa, D. magna B 1943 r. coscem o7CyTCTBOBaIa, 4TO
BaGMmooaJoch B OTAEeNbHBE IFOQH W Npexkie.

K Hauany omMTA pacTATeJbHCe HacesenHe BoRoeMa coctosio #3  Protococcales:
Ankistrodesmus falcatus, Chlorella vulgaris, Scenedesmus quadricauda, Protococcus
vulgaris, Pediastrum duplexm np. u Desmidiaceae: Closterium, Cosmarium, Xantidium,
Staurastrum w ap. O6umee uYHCJAO KJETOK NQ BCEM ITHM rpynanmaMm G6bIO [10BOABHO 3HAYH-
TeNbEHIM B joctHrane 650000 B | & soaw. B Hawame cemma6pa B ofomx Baccelimax
KPOME TOrO MOSBHAKCH B JOBOJBHQ GOJbIIOM KOJNHYecTBe Volvox minor.

Bhiciiast pacTHTeIBHOCTb, KaK <YKe YHOMAHANOCh, €HJa YdaleHa W3 BOLoeMma Mepes
HauaJoM oONbTa, Bee YHNOMAHYTHE Bullle BOAOPOCJHM fABJGIOTCH  OfBMHOR  muined juta
D. magna.

JKHBOTHOe HaceJeHHe, WMEBIIeecd B ONbITHBIX BOJOEMaX K MOMeHTY 3acesedus Zad-
mAsMH, cocToanc s uerhipex BuZos Cladocera — Daphnia longispina, Ceriodaphnia
reticulata, Simocephalus vetulus, Chydorus sphaericus, asyx sumos Copzpoda — Cyclaps
viridis, C. strenuus, oanoro smEa Ostracoda — Heterocypris incongruens u JHYUHOK
Corethra, Culex u Anopheles. Tlepuonuueckn B BomoeMe nosiBastiuchk imago Dytiscus
u Notonecta B eAMHHYHBIX 3K3eMONAPAX.

ITaoTHOCTE W GHOMAacCa 3TOFO HACEJEHHS B MOMEHT TNOCATKE AAaQHUE B KOHTPOSBHOM
BOZOEMe DaBHANMCH COOTBeTCTBeHHO 20 sk3eMuaApaM H 7 Mp Ha | JT BOAb! U B ONLITHOM
ponoeMe — 17 akseMmidgpaM u 5 Mr. YKa3aHHHH cOCTaB XKHUBOTHOTO HAaCeJeHHsT  yAep-
XKH3ajcd JOCTATOYHO YCTONUHBO B TeyeHHWe Bcell OCeHH.

Takav 06pas0M MJIOTHOCTb KHBOTHOTO HACENEHHA TOJMINH BOAn W ero Omomacca GbLTH
TOro e mopfAiKa, IO W NJOTHOCTH M GHOMacca nocaxexsux B BoloeM gadmmit. Kowmky-
pentamy Las D. magna 8 orsomenun nHmu sBasnack Cladocera, Ostracoda n Diptera,
kpome Corethra; koukypeutaMu u Bparamu — Copepoda. Xumuuku Dytiscus u Notonecta
He notpebastor D. magna [1].

Ommr gmuacs ¢ 6.VII no 13X npd cleayoW#X TeMmepaTypHHX yciaosuax. Kouer
JeTa U oceHb 1943 r. Guli¥ OYeHb TENJILIMA X COJIHeYHBIMH. B aBIycTe cpefHas JHeBHas
TeMIepaTypa BOAH pasusgacs 17,7°, MakcaMalbHas AOXOMMJa Ao 24° # MUHHMAJibHAH
(komenm aerycta) pasHsiace 153°, B mepsoft monosuHe ceHTEOpS CpPeNHAs TeMIoeparypa
camsumack g0 12,9°, MakcuMannyasd papHsatach 17,8° u mumkmanehas 10°. C mauaga BTOpOH
IeKaldh CEHTAGDS yKe HalbMOIAJIHCh YTPeHHMe 3aMOPO3KH, HO 3a [Aenb, Onaronapi cod-
HeuHOH TOrofie, HamK MajeHbKHe BOLOEMEl YCHEeBaiH NporpeBaTbcd. B KoHIe ceHTAGPH
7 B NepPBYI0 NATHAHEBKY OKTAGPA Temmeparypa BOAR B JHeBHHe YaCw [AePXKaj[aCk OKOJIO
10°, xoTa yTpeHnHe 3aMOPO3KW YYACTHAHCh. B mocledyiomue JHE TeMieparypa RO
HEYK/OHHO MOHMXKANACh, M ONLIT Ol 3aKOEYEH B TOJOBMHe OKTAG6pA npd TemuepaType
BOAH 3—5°

B naGopaTopHOl 06CTaHOBKe ONTHMAJbHbIE TeMIEPaTypHble YCJAOBHS AJS pasMHOMe-
mig D. magna nexkat oxosio 21—22°. Moxpo CUHTaTh, YTO B 4BFYCTE W B CaMoOM HauaJge
CeNTAGpR TeMmepaTypHHE YCAOBAS AA% pasmHOxenus Aadunis Gunaa cpennama. B cemraGpe
e 3T4 YCJOBHA 3HAYATENBHO YXVIUIACH, 4 B OKTIOpe CTald yXKe #BHO Hebaronpasr-
HBIMH.

CozepxanHe KUCOPOZA B TeueHHe OMNHTA ObI0 BIOJAHE YAOBJIETBODHTEAbHBIM; CaMmas
ERIKAA BEJMYHHA, OTMe4eHHAs HaM#, paBHANach 5,6 Mr Os: wa 1| a. Peakuua soau B Te-
YeHHe BCero onbita Obwia cJafo wlenowHad,
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[lpma, koTOpas BHOCHNACH B ONHTHEE ISPYJRK, COCTOSJa B3  NPOTOKOKKOBHX
(Protococcus vulgaris, Dictyosphaerium pulchellum, Chlorella vulgaris Scenedesmus
quadricauda, Ankistrodesmus falcatus u apyrse smam) w xadawsgomonaz (Chlamydo-
monas, Chlorogonium euchlorum).

Bozopocsiesble ®yJILTYpbl BHPAUIWBAIHCH N0 OTKPHTHIM HEGOM B AEPEBAHHHX JOTKaX,
YaHaX M 3eMJISHHX GaccelHaX, Ha MTOYBEHHBIX BOJHHX BHTAXKKaXx ¢ JoOaBJCHHeM as0Ta ¥
docdopa. Oun copepkasnm Takoe GOMBIIOE KOJMYECTBO GakTepuil, uTo GaKTepHATLHb
KOpM 1151 JaHHi B UHCTOM BWAe, BHIPAICHHLI HA CEHHOM H 3JI0ZeHHOM HACTOE, BHOCHJ:
¢ B OnkITHRA Gaccefiy B KoJiguecTBe He Gomee 3 JF Ha | ™3 BOZB (P STOM Navke He
exelHeBHO). Kopv BHocHsics B ONMTHBIE mpyamk 1—2, pexe 3 pasa B JeHb.

KosnnuecTBO KOpMa, BHOCALLErocs B BOJAOEM, ONpENeEsIoCh HAMH OPHEHTHPOBOUHO,
HCXOAS M3 De3y/LTaTOB HAWIMX MPeABIIYIUHX OfBITOB IO MACCOBOMY  KYJbTHBHPOBAHWIO
Aa¢nuit, MPOBOJAMBUIEMYCH B TeX Xe CaMbix BoZoemax. Ho Torma Msl CTPEMBJMCH f10JTyYHTH
BO3MOXHO GoJibLiyi0 MpoAyknmuio D. magna u He omacasimch H3BHTKa KopMa. B macros-
IUX 2Ke ONblTaX HEOGXOMMMO ObLIO HMEHHO W30eraTh H3GBITKA KOpPMa B KYJABTYpax, uTOOI
He MOBRICHTH HCKYCCTBEHHO BEJMUUHL KOPMOBOro Kod(uuzedTa. [ToaTOMY MH HOMIepXKHU-
BaJY Halll KyJAbTYPH Ha XOpOIleM, HO 33BRIOMO He MaKCHMAJLHOM NpH AawHof Temnepa-
Type ypOBHE, K4KOBOH 31eCb, B CBS3H C HHNMW 3a7auaMy, me Ol ofsisamesbHHM, Taximu
00pasoM y KyJbTYpbl BCerfa HMEJach KaK OLl HEKOTOpAs DesepsHas MOTeHUMS MpoLyLApo-
BanusA. Ha pesnmsaumio ee uy nowes Obl KOpM, eca¥ Gbl OH OKasajcs B KaKOH-TO INepHOI
B u30biTke. Ko/muecTBO KO[M2, BHECEHHONO 34 ONP2JEJEHHbE MPOMERKYTKH BPEMeHH, He
Bcera OHIIO CTPOro INPOMOPHHOHAIbHO IIOTHOCTH HaCeJieHWst 3a 5TH Ke NepHOAbL. ITO
TIPOBCXOAKJQ NOTOMY, UYTQ NPH OPHEHTHDOBOMHOM ONpefieseHud KOJHYECTRa BHOCHMOIO B
BOJAOEM KODMAa Mhi DYKOBOACTBOBAJIACH USJIHM PSJIOM MOMEHTOB, Kax, HalpHMEp, CpaBHH-
TeNbHOR CKOPOCTHIO HApPAaCTAHH® NONYJALUMHM B ONNTHOM M KOHTPOJIBHOM GacceiiHax, OTHO-
CHTEJIbHLIM YPOBHEM INONYJAURE B KasKAOM H3 ABYX OaccefiHOB H T. 1. DTy HaHHHe [Aa-
BaJIH HaM IIPeJICTABJICHHE O KOJHYECTBEe [WIIEBHX PeCYypPCOB B CaMOM BOJOBMe ¥ YKasa-
HBHS Ha MIMEEEHWs STHX peCcypCOB 3a ONpeleJieHHhe MPOMEXKYTKU SpeveHd.

Hanee yuHTHBAJACH CTENEHb PaGPEXKeHHOCTH HACeJeHHs, OUeHb BJHAIOUIAT, KaK U3-
BECTHO, HAa CTEleHb HCIONB30BAHMS KOPMA. B CBA3W C 9TMM B NEPBOHAYAJBHHIE TEPHOL,
OMHT2 OblJIO BHECEHO OTHOCHTENBHO rOpasno Oosibille KOpMa, UeM B TOCJEAYIOUMe OEPHO-
JAbl. 3aTeM [OPHHMMATaCh BO BHHMAHHe TeMIEPATVPA BOAL KaK (GakTop, BAHMOLIAE HA KO-
JHMecTBo NOTpebuennoro kxopMa [3]. Hanee — oflee COCTORHHe MOMYJITUHH, KONHMECTBO
3aKJAABBAEMbBIX S H TOMY II0JO00HHE MOMEHTH, KOTODHE pEerHCTPHPOBATHCH eXKeJHEBHO
B ¢0omx GaccedHax.

Kontposbubie fipo0rl JuWIsi cYeTa ¥ B3BEIIMBAHHS OTOHDANMCh, KaK MPABHUIO, KaUKIble
5 nwmeit. Uepes MespHHUHBIE ras nposmeanock 65—70 ot BOAW, BBATON B pas3HbiXx TOMKAX
mpyanka. [Ipo6a 6LiCTpo. Ho TiNATedibHo OOCYIIMBaiach H 3aTeM B3BElINBAJIaCh HAa TeXHO-
aHaJMTHYeCKMX Becax. Tlomcyer padmud B mpoYymx oprammavax mpomseommscs s 0,1 & 0.2
yacTAX WpoGe. Bce npanmne npuBoMusuch 3ateM K 1| g Bomaw. Hadbuuum u  gpyrue
Entomostraca xoOpomio BhLIHOCAT KpPaTKOBPeMeHHOe OOCYUIWBaHHE M TOJbKO HeGo/blIasn
yacTh MX orvupaeT npx ortoM. [locae o6pafoTku npoOel KHBOTHHIE CHOBa BO3BPAIAINCH
B IpyA. B konue onbiTa GBLT npou3Bellen NOMHBIH OGJOB O6OMX NPYAMKOB; eMy Iipejme-
CTBEOBaNO B3s%THe OPO6 OGHYHHM mnopsnkov. ComocTaBieHHe pe3yJIbTAaTOB,  MOJIYUEHHBIX
TeM M APYrHM [yTeM, [OKa3aJo XOpollee COBIAfeHMe: pasHHLA COCTaBHJIa OKoJo 7% B
NOAB3Y JaHYHX, TOJYYEHHBIX NOJHEM OO6JOBOM,

3. JkcnepuMeHTagbHble pe3yabTaThl, oTHocsuuecs k Daphnia magna

OO6umuit xom M pe3yJibTaThl ONBITOB CBeleHb! B rpadukax Ha puc. 1,2, 3.
Marepuan, npeAcTaBieHHbIi Ha pHC. 1, NokasbiBaeT Pa3HULUY Kax JAHHa-
MHKH, TaK M YPOBHS IUIOTHOCTH U OuoMaccel D. magna B ONBITHOM U KOH-
TpoabHOM Gacceiinax, 00ycJAOBJEHHYIO pa3HHLEed TpO(dOJOrHUYECKOro Ppexku-
Ma B o6Goux OacceiiHax. Bechb Xoj ombita B ONBITHOM GaccCeifHe MOIKHO pas-
6uTb Ha uyeThipe 3Tana.

IlepBwifi aran — ¢ 6.VIII, T. e. co nua nocagku padumii, no 12.VII —
SIBJISETCH aKK/JAMMaTH3aUHOHHBIM INepDHOAOM, KOrja B ONBITHOM MpYyJHKe,
TaK K€ KaK H B KOHTPOJIbHOM, HabJio1aeTcss CHHXKeHHe IJIOTHOCTH H GuoMmac-
col gapuuii. OTMUpaHHEe HEKOTOPOH YacTH MONYJSUHU B NEPBHIH JAeHb HO-
cJie Mmocafky HabJulofaeTcs U MPH NOJb30BAHUHM XOPOIUMM IMOCAAOYHBIM Ma-
TEpUANIOM, €CJH >KHU3HEHHble YCJOBHA MONMYJALMH CYLIECTBEHHO MEHAIOTC,
HanpuMep, OpH lepecajke U3 aksapuyma B Gaccefinbl waum oGpatHo. [lpu
nepeHoce M3 BOZOeMa B BOJOEM 3TO siBJeHHe ObIBA€T BLHIPAXKEHO OOBIUHO
ropasjo cinabGee. B Haumlem cnyyae ckasanoch KpoMe TOro, JAeNpecCUBHOE
COCTOSIHHE MOCANOYHOr0 MaTepHaJja.

Bropo#i aran —c 12.VIIl no 18.VII] — sBasieTca nepuonoM mnepesoma
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B COCTOSIHWH TIONYJSIUHH B TIOJQXHTEJBHYIO CTOPOHY. CaMKK B 06OHX IpYy-
JUKax cOpocuau 3GUNNUYyMBl M NPHCTYNHWIH K Pa3MHOXEHHIO CyGHTaHHBI-
Mu siinaMi. TeMmnbl pasMHOXKeHHMS B TeUE€HHe 3TOTO HeOOJBIIOTO OTpe3Ka
BpeMeHH y o6enx NONyJsiuuil TOXAECTBEHHbl H H3MEHEHHE YHCJIEHHOCTH
HaceJieHus HIET, KaK 3TC Mbl BHAHMM H3 puC. 1, Ha OIMHAKOBOM YpOBHE B
oboux OaccefiHax. Ho B BecoBoM OTHOUIEHMH YiKe HauyHHaeT HaMeuaTbCs
pasHHIla B I0Jb3Y ONLITHOTO NpyAHMKa: KadHHM B 3TOM INOCJAEJHEM HaUH
HalT OOroHATb B pocTe naduHME KOHTPOJNBHOro GaccefiHa M MO3TOMY HAIOT
NpH TOH >Ke IJIOTHOCTH 6oJbIIyi0 GHOMAaccy.
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Puc. 1. Paspurue nonyasuuu Daphnia magna B ONBITHOM H

KOHTPOJBHOM BOJOeMax. ] -—— MIOTHOCTb B ONBITHOM BOJZOEMe,

2 — 6uoMacca B ONLITHOM BojoeMe, 3 — MIOTHOCTb B KOHTPOJIb-
HOM BOjoeMe, 4 — 6HOMacca B KOHTDPOJBHOM BOjOeMe

Tpetuii stan oxBaTblBaeT BTOPYI0 HOJIOBHHY aBrycTa H NEpBYIO [eKafdy
ceHTa6psa. DTO — 1epUoJ HEYKJIOHHOTO W OBICTPOrO BO3PACTAHHSA YHCJEH-
HOCTH HacCeJIeHHS! B ONBITHOM IIPYHHKe 0O €e MpefeNbHOH BeJTHUHHBI —
370 ocobeit B 1 a1 Bombt (9.IX). IlapansensHo uAeT TakkKe HeYKJIOHHCE
Bo3pacTaHue OuoMacchl Aaguuil. CHauasa OHO OTCTaeT OT HapacTaHud
IVIOTHOCTH — NIpH  OBICTPOM Da3MHOXKEHHH nadHHi MONyJasHs COCTOHT B
OCHOBHOM H3 MAaJIOBECHBIX MOJIOALIX TIOKOJIEHHH; HO 3aTeM, C KOHId aBry-
cTa, KpHBasi OHOMacChl pe3KO MOZHHMAeTCs KBEPXY: Ha TeMllaX ee BO3-
pacTaHHsA HayHHaeT CKa3blBAaTbCA HE TOMBKO TOMNOJIHEHHE MONYJSLKH MOJO-
IBIMH TOKOJIEHHSIMH, HO M POCT yXKe MHOrOYHC/IEeHHbIX ocofefi crapmux
MOKOJIeHHH.
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B KOHTpPONBHOM MpYAUKE pas3BHTHe IONYJAALHH HOCHT CYLIECTBEHHO
WHOH XxapakTtep. Bo-mepBbiX, pa3BuUTHe HAeT Ha OoJee HHM3KOM YDOBHE H,
BO-BTODbiX, He OOGHAPYKUBAETCH TOrO HENPepPLIBHOIO H PaBHOMEPHOTO Ha-
pacTaHds TONYJSLMH, KOTopoe HaOlJiofaeTcs B ONLITHOH yNpasaseMoi
KyJabType. B KOHTpoabHOM MOpyAuKe, BC/led 3a HeOONbLIHM [OABEMOM, B
KOHIle aBrycTa HaOMIoJaeTcd pe3Koe CHHXXEHHe YHUCAEHHOCTH HAaCeJeHUs U
ero GuoMmaccel, IpHYeM MOCJAEAHSS OMYyCKaeTCs JaKe HHXKe HCXOAHOrO ypOB-
Ha. Emie [0 CHUXXeHUSI Mbl OTMETH/AU MOfiBJeHHe 3(QUNNUAIbHBIX CAMOK H
najgeHde TeMIOB pa3MHoXeHHd AadpHuil. Ha mocnennee ykaseiBaer u Gogee
NOJIOTHH XOA KpHBOH B NpoMexyTKe BpeMend ¢ 23 no 28 asrycta. Ilpuyn-
HO{ JeNnpeccHd W BbIMHUpAHUS MOMYJSIUHH $BJASIETCH HEZOCTAaTOK IIHIIH,
BO3HMKIIUWA B KOHTPO/MbHOM GaccefiHe Tmpu MJIOTHOCTH HaceseHus B 80—100
ocobeii Ha | i1 Bompl. [lonTBep:kaeHHeM 3TOMY CJAYXKUT HACTYNHBLIHY BCJEX
3a paspexeHueM HaceJeHHd HOBbIH MOABEM ero YHUCAEHHOCTH U GHOMACCEHI,
NpOROJIKABLWHACA N0 KOHLUA NIEPBOH Jekalbl CeHTAOpS H COBMaBLIXi C Iic-
sIBJIeHUEeM B KOHTPOJLHOM H B ONBITHOM 6acceiHax B AOBOJBHO OGOJBHIOM
KOJIMUeCTBe HOBOrO IHLIEBOro pecypca — Volvox minor.

Co BTOpO#i meKanxbl CeHTAOPs HACTyMaeT 4YeTBEpPTbIH W MOCAELHHIl 3Tal
B XH3HH 00€HX NONyJfALHH, MePHON HX yracaHus, B CBA3H C HACTYILVIEHHEM
OCEHHEro MHOXOJOJdaHHs, XOTs B ONbITHOM OaccefiHe pgo6aBjieHHe KopMa
npojo/iKaeTcss H B 3TOT nepuod. KpuBas MIOTHOCTH HaceJeHHSI B CEHTsO-
pe MemJIeHHO, a B OKTA0pe CTpPeMHTe]bHO uieT KHU3Yy B obGoux GaccefiHax.
Bromacca xe elne HeKoTOpoe BpeMsi MPOAOJIKAET BO3PacTaTh 3a CUeT yBe-
JuueHns Beca ocobed. OHa NOCTHraeT CBOEro Ky/JbMHHAUHOHHOTO MyHKTa B
KOHIe BTOPOH -— Hauajie TpeTbell AeKaAbl CeHTAGPA, B TO BpeMs KakK B
YHC/JIEHHOCTH HacesjeHHs OGO3HAUHUJICHA YKe fIBHBII IMepesioM B CTOPOHY
yracasus,

4. JKCHepHUMEHTAILHBIE PE3YAbTATHI, OTHOCAUHECH
K OCTAJBHOH YacTH Hace/leHHA BOJ0EMOB

Bompoc 0 cooTHOweHHH MeXAY KyJAbTUBHDYEMOH 4acTbi0 HACENEHUS U
TOH YacTbi0, KOTOpas BCeNAETCS B BOAOEM IMPOU3BOJIBHO H MOXKET ObIThb Ha-
3BaHa CODHBIM €ro Hace/JeHdeM, O pa3Mepax HMX B3aHMHOH KOHKYpEHLHH
10 pAa3/IMYHbIM 3KOJIOTHYECKHM JIHUHHUAM, O COOTHOUIEHUHM HX ILIOTHOCTH H
Guomacchl — NMPeACTAB/SETC BecbMa CYyIIECTBEHHbIM NPH pa3paboTKe Me-
TOAOB YNpPaBAsE€MBIX KYJIbTYP, B OCOGEHHOCTH KYyJbTYyp, BblpalllHBaeMbIX
10J, OTKPBHITBIM HeGOM.

Ina uenu, KOTOPYIO Mbl Mpec/iefoBafd MOCTAHOBKOH  OMNMCHIBAEMOLO
ombiTa, HauboJiee CyHIECTBEHHBIM [IPACTABJSIOCH BLISCHUTH YPOBEHb, Ha
KoTopoM OyneT JepxKaTbCA OHOMAacca COPHOTO HAceNeHUs MPH KyJbTHBHPO-
Bannu D. magna no nHamemy MeTony. IMeHHO 3TOT MOMeHT mosKeH OblI B
HaWJy4lled Mepe XapakKTepH30BaTb CTeleHb YXOAa KopMa MO APYTHM IH-
IeBBIM LeNsiM NOMHMO KYJIbTHBHPYEMOIO BHIQ, T. €. CTEeHb pacCesHUA
BHOCHMOTO B BOJOE€M KOpMa.

Kak ykasaHo Bblllle, HayajbHas IIOTHOCTh B 6HOMAacca COPHOrO Hace-
JIeHHs, COCTOSIBUIEro ryaBHBIM oOpasoMm u3 Entomostraca, Goi1a Toro ke
nopsifika, uTO M y AadHUH NMPH MocaiKe HX B BOJOEM.

Marepuan, npencraBneHHBll Ha puc. 2 ¥ 3, B CONOCTaBJeHHH C MaTe-
puanaMu puc. | UMeeT IeJblI0 MOKa3aTh AHHAMUKY OHOMacCel 4 MJIOTHOCTH
COPHOrO HaceJeHHsl, HX OTHOCHTEJbHOE 3HaueHHEe B CpaBHeHHH c Ouomac-
coit ¥ mmordocteio D. magna. OcHOBHOe H camoOe CYHIeCTBEHHOe, 4TO Hajl-
JIEKUT OTMETHTb IIPH COMOCTABJEHHH 3THX rpadUKOB, 3TO TOT 3HAUUTEJBHO
Gosee HM3KHH YpOBEHb, Ha KOTOPOM JepKajHuCh OuoMacca H ILIOTHOCTbL
COpHOro HacejeHHs B 00oHx GaccellHax B TeyeHHe OMNbITA B CPABHEHHH C
6uomaccoli u miorHocThio D. magna. MckmoueHunem sBaseTcs JIHIUb Ha-
YaJIbHBIH MepHOJ onbiTa, AKKIMMATH3aUHOHHBIN NMepHox Anaa D. magna,
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KOT[Aa YHCJAEHHOCTh H OuoMacca AadHHIl ymand, a COpHOE HaCeleHHe B 3TO
BpeMsi OGHAapYXHJIO B ONbITHOM OacceiiHe SBHYIO TEeHACHLHIO K HapacTa-
HHIO U Hauanso obroHaTh D. magna. [lpoucxonuno 3To, HECOMHEHHO, 3a
CY€T TOro KOpPMa, KOTOPBbIH BHOCWJICA B BOJOEM MJisl Ja@HUM H KOTOPbIH
B 3HAYMTEJbHOH J0/e MMM B 3TOT MepHOJ He HCMoJb30BajcA. BospacTtanue
NONyJsiILMKM COPHOFO HaceJeHHs [POAOJKAJIOCh 3aTeM elle HEKOTopoe
BpeMsl; MOCJe 3TOro mHepHojga A0 KOHLA aBrycra OHO Bce OoJbille H 60Jb-
iIe OTCTABaJO OT CTPEMHTEJbHOTrO U HellPpepblBHOTO MOAbEMa MONYJALHUil
D. magna, yxXe Belmiefuieii u3 nenpeccudt. MakcHMma/JbHasi BeJHYHHA, KO-
TOpO# JOoCTUIVIa B TeyeHHe ombiTa GHoMacca COPHOIO HaceJeHHs, COCTaB-
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Puc. 2. Pa3puTHe COPHOrO HaceleHHs B OMBITHOM BOJOEMe.
1 — naoTHOCTD, 2 ~—~ 6HOMacCEa
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Puc. 3. Pa3puTHe COPHOTrO HaCeNeHHSA B KOHTPOJbHOM BOJOeMe,
I — nnoTHOCTb, 2 — 6GHoOMacca

Jigna 48 mr Ha 1 &1 Boawl, T. e. 6bis1a B 10 pa3 HuxKe MakCcHUManbHOH OHO-
maccol D. magna, mocruruieii 476 mr Ha 1 J. Ilpu stom B ofuem xoge
KPHBOH CODHOrO HaceJeHHSl CjelyeT OTMETHThb elle TO, 4TO BOTHYTOCThb
3TOH KPHBOH COBHNaZaeT C BHIIYKJOCTbIO KpUBO# momyasuud D. magna
(nmepuon ¢ 4.1X mo 18.IX).

B Takoro pojga COOTHOUIEHHH MeXAy OO0eHMH 4YacTsIMH HaceJeHHUs
ONMBITHOTO 6accefiHa HET HUYEro HEOXMHUIAHHOIO, U OHO JIEXKHT B caMoOi
NPUPOJe BCAKOrO KyJbTUBHpoBaHUfA. Kak mnpaBusio, npu KyJAbTHBHPOBAHHH
(3a MCK/IIOUEHHEM HEKOTOpbIX CHeuU(PHYEeCKHX KYJIbTYpP, KOTOpbie CTaBAT-
¢ B ocoOble YCJIOBHSI) MbI ONepHpYeM C BHAOM, 00/71aJaloilUM BBICOKO
IJIOAOBHTOCTBIO. B cuay 3Toro OoH Oyier BLITECHATh B TOM OTrPaHUYEHHOM
IPOCTPAHCTBE, B KOTODOM IIPOBOAMTCH €ro KYyJbTypa, ApPYyrHe BHABI, IIpe-
TEHAYIOIHEe Ha Ty XK€ 5KOJ0THYecKylo Huury. D. magna moTOMYy H CIYKHT
B TEUEHHE. yXKe HECKOJBKHX AECATKOB JIET OCHOBHBIM OGBEKTOM KYJIbTHBH-
poBaHUA B KayecTBe KHMBOTO KopMa ISl Pbb, YTO OHA HpEeX/JAe BCEro yuo-
BJIETBOPAET 3TOMY TJIaBHOMY Tpeb6OBaHHWIO, 06/1anasi BBICOKOH MJIOJOBHTO-
crbio. [lonasnenne copHoro Hacenenust GyZeT BbIpaXeHO TeM sipue, 4eM
Gosiee OymeT mnpouseTaTb Ky/abTypa HadHH.

5. KopmoBoii koauumuenr Bogopocaeir Aas Daphnia magna

I pacuucieHHss KOPMOBOTO KO(PHLUHEHTa Mbl 6epeM TOT OTPe30K
BpeMEeHH, B TeueHHe KOTOpPOro B OMbITHOM OacceiiHe HaGJI0ZaloCh Hapa-
CTaHue MOMyJSUUY, ONpenensiBuieecs HobaBjleHHeM B BOLOEM KOpMma, T. €.

2 3oonoruyeckui wypuaa, N 2
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nepuog ¢ 6.VIiI no 18.1X. TlepHon yracauua nonynasuyuu, 00YyC/JAOBJEHHBIH.
HACTYIJIEHHEM OCEHHHX XOJOAOB, HaMM OTOpachiBaeTcH.
Pacuncienne pabGoyero KOpPMOBOro KO3(HIHEHTa MPOH3BOAHTCH HaMH

no ¢gopmyae: PKK=-‘;1, rie PKK — paGounii KOpMOBOH KO(HLHEHT,

K — Bec kopMa, BHeCeHHOro B BOJOEM 3a JAHHBIK MepHOJ BpeMeHH, [l —
BECOBOH MpHpPOCT mnonynasiuyn jgaduuii 3a ToT Ke mepnon. [llogcramnsas
YHCJOBbie JaHHble, HaXOAHM HCKOMbIH palGouufi Koapuuuent: (476 r—
WO_O?‘;———:)/——@’—S-—— 4,2 unu, okpyrnssg, = 4, rae 5063 r — cblpoéi Bec Bopo-
pocaeil, BHeceHHbIX B ombiTHbIH OGacceitn ¢ 6.VIII no 18.IX; (476 r-—
— 15 r) — npupoct nadHuii Ha | M3 BOABI 3a TOT Ke nepuon W 2,6 Mm% —
o6beM BOIAbI B HpYAHKe.

[lonyuenHass BenHuWHa pabovero KOPMOBOrO KO3(hHIHEHTA He OTHOCHT-
csl HEeNHKOM K 3€JIeHbIM BOAOPOCJAM, a BKJIlodYaeT B ceOst u OakTepwi,
KOTOpble, KaK 3TO ObI0 YKa3aHO Bbille, B GOJBIIOM YHCJe Pa3BHBAIOTCHA
B KYyJbTypax BMecTe ¢ BogopocasiMH. OgHako no Becy BakTepHH COCTaB-
JAI0T He3HAUHTEeJbHYIO 4acTh KOPMa H IPH pacyeTax MBI HX BeC oGbeau-
HaeM c Bodopocasamu. [loatoMy Besme, rme Mbl TFOBOPHM O BOJAOPOCJEBOM
KOpMe, UMEIOTCSI B BHIY H OGaKTepHH.

Hasuune koHTposbHOro ombiTa U AHbGdepeHIHPOBAHHOIO YyyeTa MNpPHPO-
cra D. magna ¥ npouero HaceleHHss B KaxKAOM H3 OacceiiHOB gaeT BO3-
MOXKHOCTBb [IOJOWTH H K BBIYHCJICHHIO HCTHHHOIO KOPMOBOrO KO3(QHIHEeHTa —
HUKK.

B onbiTHOM 6acceliHe 32 cueT KOpMa, BHeceHHOro B BopoeM, «K» u
KopMma, OblBniero B CaMOM BOJOeMe, <«K», [OJy4eH BeCOBOH TPHPOCT
D. magna «I» u npupoct nmpouero Hacenenusi «H». B xoutposbHoM Gac-
ceiiHe 3a CueT XKOopMa «K» mnosaydeH npupoct D. magna «i» u mpupocT
NpoYero HacesneHHs] «H».

Takum o6pasom B onbiTHOM OacceifiHe 3a cuer kopma (K4 K) —«k
soipameo (I + H) — (@ +i8) XuBOTHBIX nau 3a cuer Kopma «K» Bbi-
paweno (Il — n) + (H - 1) XuBOTHBIX.

A—n —{—K(H——H) H NOACTaBHM B HeEM CO-
OTBETCTBEHHblE YHCJOBbIE JAaHHbIE:

BosbMeMm cooTHOllUeHHe

_ 5063 r

(476 r—151) — (163 r—15 ) X2,6+(18 r—5r1) —(14 r—7 1) X 2.6°
rae 15 r —Bec gaduuil B 1 M3 Boabt B KOHTposbHOM Oacceiine K 6.VIII,
163 r —r1o ke k 18.IX, 5 r--sec mpovero Hacejedus B 1 M3 Bogbl B
onbiTHOM Oacceiine k 6.VIiI, 18 r — 1o xke x 18.IX, 7 r — Bec mpouero
Hacgn&mﬂ B 1 M3 Bonwt B koHTposbHOM Gacceiine x 6.VIII, 14 r — 10 xe
k 18.IX.

OcranbHble BeJHUYHHBI YKa3aHbl Bbille NMpPH pacuyeTe paBoyero KopMo-
BOTO KO3(pHIHEHTA.

5063 r
8lar16r1
Bennuuna 16 r, noxasbiBaiomiast pasHuuy B NPUPOCTE TPOYEro Hacese-
HUsl B ONBITHOM OaccefiHe, B CPaBHEHMH C KOHTPOJBHBIMH, HACTONBKO He-

3HauMTeJbHAa B CPaBHeHHH ¢ pasHuued B mpupocte D. magna (814 r), uto
Mbl COUWJIH BO3MOXHBIM €e OTGDOCHTS.

[Mocae COOTBETCTBYIOUIETC BBIYHC/AEHHS I10JyyaeM:

Torna KK BomopocseBoro kopma aas D. magna papHsercs: %ﬁ%f =
= 6,2 uau, okpyrasas, = 6.

UTaKHM 06pasoM pabounil KO3(QUUHEHT BOAOPOCIEBOrO KopMa AJs Aad-
HHH OKa3blBaeTCsl HHXKE MCTHHHOTO Ko3(pullueHTa npuMepHo B 1,5 pasa.

T0 COOTHOUIEHHE MPOTHBOMONOKHO TOMY, KOTOpOe HaGMIOfaeTcs B OT-
HOIICHWH KOPMOBLIX KO3HuUHenToB ajs pei6. Kak npasuno, paGounii
KO3(HUHEHT B 3TOM MOCAEJHEM CJyyae Bblile HCTAHHOTO Kosdunuenta.
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O1a pa3HHLA MOXeT ObiThb BNOJHE OODBSCHEHA TJIaBHBIM 006pa3soM ABYMsi
npuunHamMHi. Bo-nmepBhix, B 3eMasHbIx OaccefiHax Bceraa uMmeercs a06GaBou-
HBIA KOpM Asia fadHHil (BOJAOPOCIH, OaKTepHH, IpoCTeiilune, JeTPHT H T. A.)
Bo-BTOpBIX, 3TOT M0GaBOYHBIH KOpPM, KaK M KOPM, BHOCHMBIi B BOJOEM,
B OCHOBHOM HCIGJb3YyeTCs HMEHHO [NadHUSIMH M TOYTH He PAaCCEeHBAETCH
no JPYrdM NHIUEBHIM JHHHUAM, NIOTOMY 4TO, KaK Mbl BHJEJNU Bbillie, OCTalb~
Hoe XHBOTHOe HacejieHHe BOAOEeMa, MOryllee HpPeTeHAOBATb HA 3TOT KOPM,
HAaCTOJIBKO MOoJaBjiseTcss AA(PHUAMH, 4YTO HE MOXeT C/AYXKHUTb JJIA HHX
CKOJIbKO-HHOY/ib OLyTHMBIM KOHKYpPeHTOM. B pe3yabTaTe, motepu B KOpMe,
KOTOpbl€ HECOMHEHHCG HMEIOT MeCTO B Ja(dHHEBbIX KyJAbTypax, ¢ H3GLITKOM
NOKPLIBAIOTCS  N06aBOYHLIM KOPMOM, YTO H HAXONHT CBOE€ Bblpa)KeHHE B
MEHbLIEH BeJHYHHE pabGoyero KOPMOBOrO KO3GHIHEHTa, B CpaBHEHHH C
HCTHHHBIM.

6. CootHowenne niowaiesi BOAOPOCAEBBbIX, AadHHEBBIX
H pHiIGOBOAHBIX KYJbTYp

Ilas ycTaHOBJEHMs YKa3aHHbIX COOTHOUIEHHH HEeOOXOAMMO pacmoJarath
IaHHBIMH, XapakTepU3YOINHMH: |) INpPOH3BOAHTENBHOCTD MACCOBHIX EOI0-
poCJIeBBIX KYJBTYD, 2) NPOHU3BOJAHMTENBHOCTb MACCOBBIX Aa(HHEBHIX KYJb-
Typ, 3) KOpMOBOH KO3(HIHeHT Bogopociell (rsiaBHbIM 06GPasoM MPOTOKOK-
KOBBIX) AJIsi AaHuli MJIM COOTBETCTBEHHBIE CYTOYHble PAalHOHBI AadHHIL,
4) XOpMOBOH KO3(HUHeHT AatHUNl 15 NaHHOTO BHAA PHIGBE HJIH COOT-
BETCTBEHHbIE CYTOYHble palMOHBbl 3TOr0 BHJIA.

Ilepppie gBa MoMeHTa OBIM BBIICHEHbl HAUIUMM [IPEAIIECTBOBABIIMMH
paGoTaMH, B pe3ysJbTaTe KOTOPbIX MOXKHO NPHHATH, YTO B OTKPLITHIX Gac-
ceiHaX NPH CPefIHMX MEeTEeOPOJIOFHUECKHX YCJOBHSX BEreTAlMOHHOro IepH-
0fia B CpPeJHHUX IIHPOTaX NPOH3BOAUTENBLHOCTb BOJOPOC/EBBIX H AadHHEBHIX
KyJAbTYp paBHa cootBercTBeHHO 1200 r M 75 r B CYTKM B CHIpOM Bece Ha
1 M3 Boapt. PabGouuii KOPMOBOH KO3(PHUUHEHT BOAOpocneid Aas KapHUH
onpenensieTcd HaMH pPaBHBIM 4.

B oOTHOlIeHHH KOpPMOBOTO KO3bhHUUeHTa AadHHH I Pbl® MOXKHO MNpH-
HATb, PYKOBOJACTBYSICb AAQHHBIMH pSiZa aBTOPOB, CPEJHIOID BeJHUYHHY 6.

Ha ocHOBaHHMH 3THX J[aHHBIX COOTHOLUEHHE IIIOMIaZell BOJOPOCEBBIX
i fapHHEBLIX KYNbTyp OHpeNesisieTCs M3 Cle[yloulero pacuera: AJsi Bbi-
pawuBauusi 75 r gadHuil B cyTkd HyxHO 75 r X 4 = 300 r mopopoceil
Takoe KoJHuecTBO Bojzopocieii moayyaercst ¢ 300: 1200 = 0,25 m3.

Takum o6pazoMm (nmpu paBHOH TIyyOHMHe BOJOPOCAEBBIX M Aa(DHHEBBLIX
faccefiHOB) mJIOMIAZb BOAOPOC/EBLIX KYJbTYp COCTaB/IsieT OKoJo 25% ot
IoHIaAu Na(HUEBBIX KYJIBLTYD.

PacueThl IO COOTHOLIEHHIO IIoHiafell BOROpocieBo-AadHHeBEIX H pbIGO.
BONHBIX KYJBTYp ObUIM IPOH3BEAEHbI IPH HENOCPEeJCTBEHHOM YYacTHH
npop. B. H. Uepdaca, KoTopoMy mosib3yloch ciydaeM IpHHeCTH Cepheu-
ayilo GuarofapHocTb. Mbl He cynTaeM BO3MOXHBIM NDHBOAHTH HX 374€Ch
NOJHOCTBIO, 3T0 GyIeT cAeNaHo B COOTBETCTBYIOLeM CHeNHaJbHOM XKYpHa-
Je. Mbl orpaHWYMMCsi 37€Chb JIHIIb BbIBOLAMH M3 3THX pacyeroB s ¢o-
pEeTeBOr0 H KapHoBOTO XO3fHCTBA.

[pd yxasauHo# Bbllle MPOAYKIHH BOJAOPOC/IEBBIX H AapHHEBBIX MpY-
1OB 3aHMMaeMble MMH ILIDHI{aJH B HHTEHCHBHOM (QOpejeBOM XO03AlCTBE
6yayT BecbMa HEBEJHKH WU COCTABAT He Gosee 10°¢ ofmel miomanu mnos-
Horo xossiictBa. Tak, Ans MoaHOFO (OpeNeBOro XO3sHCTBA € JABYXJETHHM
060pOTOM, BhIycKamomero okosno 160 1 TOBapHOH NPOAYKUMH NpHu OOmeH
miomagy 3—3,5 ra, maomwanb nadHUeBEIX NpPyAOB OyAeT 3aHUMATh OKOJIO
0,3 ra. B kapnoBoM xo3siictBe HaubGosbllee 3HaueHHe JadHHeBble NPYAbI
MOTYT HMMEThb KaK HCTOYHHK JKHBOTO KOpMa JMAJIS MaJbKOB B HepPeCTOBBIX
npyaax. B nutomuukax, BeipamuBawomux 300 000 cerosetkoB Kapna, ILiO-
Laab AadHUEBBIX NMPYAOB COCTaBHT HHWUTOKHYIO BeNHYHAHY — OKoJo 800 m?
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e 2% obuweli nuowaan xossiictsa. [locde nepecagkid MaJbKoOB B B
POCTHblE NPYAbLI MPOAYKLUHA JaHHUEBBIX MPYAOB MOMKET OblTb HCIO.1b30Ba
e JUISL YCHJEHHA KOPMOBOfl §a3bl BbIPOCTHBIX MPYIOB.
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AN ATTEMPT TO DERIVE THE COEFFICIENT OF ALGAL FOOD
FOR DAPHNIA MAGNA UNDER FIELD CONDITIONS

N. S. GAJEWSKAJA
Moscow Institute for Fish Industry, Department of Hydrobiology

Summary

1. The calculation of food coefficients under field conditions is
interest as a general methodical procedure applied to the experimental
investigation of trophodynamic relations in controlled population. It i
also an element which necessarily belongs to any scheme of standards
adopted when growing live food for fish, which is a particular case df
controlled populations.

2. In the latter case prime importance belongs to the working
food coefficient, as summing up both positively and negatively directet
trophodynamic relations prevailing in the basin. A comparison of the
working food coefficient with the actual coefficient can give an idea d
the amount of food reserves accessible to the object of cultivation it
the reservoir.

3. The author carried out a field experiment, with the purpose fo
tind out: a) the magnitude of the working coefficient and the actud
coefficient of algae (largely of protococci) for D. magna; b) the relatiw
value of the magnitude of the working coefficient of the food resource
in the reservoir itself, as well as the presence in the latter of accesson
«weed» population; ¢) the correlation between the areas occupied by
the algal, daphniae and the cultivated fish population.

The general course of the experiment and the results obtained ar
represented in figures 1, 2 and 3. A comparison of these figures permit
of the following conclusions:

4. The development of the population of D. magna in the experimen
tal reservoir assumed a stable course, as it is usually the case with cont
rolled population, and proceeded at a higher rate then in the control reser
voir.

5. The development of the rest of the animal populations inhabiting
the reservoirs went on at a very low rate as compared with that o
D. magna. Such a state of affairs is in good accord with the ven
essence of cultivation, in so far as for cultivation is usually chosen 1
species standing out for its fertility, which naturally supplants all othe
species claiming at the same area of distribution. In controlled culture
there scarcely any scattering of food is therefore observed along othe
lines, except that of the species under culture.

6. For calculating the food coefficient a period from the 6th of Augus
and the 18th of September was taken, during which there was obses
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ved an increase in the reservoir of the D. magna population, which was
due to the addition of food.

The wortking food-coefficient has been found to equal
3063 g (weight of algae introduced in the reservoir)

1199 g (increment of D. magna)
out the figure, 4.
The actual food coefficient for the population as a whole is 5063 g

§141-1-16 g (increment of D. magna -+ increment of the rest of popula-
tion of the experimental reservoir, as compared with the control).

Neglecting the increment of the rest of population (16 g) because of
the smallness of the figure, we obtainthe actual food coefficient of algae
for D. magna, which is 6,2, or, in round figures, 6.

7. The working coefficient is thus foiind to be about 1!/, times smal-
ler than the actual coefficient, contrary to what is observed in the case
of fish, where the working coefficient is as a rule greater than the actual
oe. These relations should in the first line be put down to the fact
that additional food is available to D. magna in the very reservoir, and
that very little of the additional food introduced into the reservoir is
consumed by any other population than that of D. magna.

8. The relation between the areas occupled by algae and dapiniae
cultures is calculated from the following data established by us: the
productivity of the algal and Daphnial cultures is equal to 1200 g and
75 g per 1 cubic metre of water per day, respectively; the working coei-
ficient equals 4. Hence, the area of algal cultures makes up 25 per cent to
that of Daphniae.

If this figure of productivity be adopted, the area under algae and
that under Daphniae will make up 10 per cent to the total area an a
high-rate trout fishery, and about 2 per cent, in the case of carp-fisheryv.

=4,2 or, to round




300JIOTMYECKU YXYPHAJ
TOM XX1V 1945 BbIII. 2

O MEXAHHU3ME MUUIEBAPEHHUS Y JMYMHOK
CHAOBORUS (DIPTERA, CULICIDAE)

A. C. MOHYACKH A

3ooa0rnueckuit HHCTHTYT Akagemun Hayk CCCP (aup. akax. E. H. ITaBroscku#t)

[TIpucnocobnenne X xuUIHOMY TUNy nutaHus y auynuHok Chaoborinae,
Kak Obijio MoKasaHo Hamu [9], siBasercd odeHb ApeBHdAM. [lo3TOMy Heymu-
BUTEJBHO, YTO H BHEIUHee CTPOEHHE U BCEe Ba)KHeHIIHe CHUCTEMBI OPraHOB
MMEKT Yy HHX 4epThl INyGOoKOH crenuanu3agud K XHUIHHHYECTBY B ycJIo-
BHSIX XKU3HW B BOJAHON cpefe. OOuwimil aHanu3 3TUX NpUCHOCOG/EHHH Jan
Hamu panee [8, 9, 10]. Ecau gpixaTejbHas CHCTEMA H OCOGEHHOCTH ee
byukuuy y auuuHok Chaoborus — Hau6osee CHelHanH3NPOBAHHOTO 3BeHa
B 3BOJIIOLIUOHHOM psAy poxoB noacemeiictBa Chaoborinae — B 3Hauuress-
HOH Mepe MOIYT CUHTAaThCs H3BeCTHbIMH {3, 6], To cTpoeHHe mnuIIeBapH-
TeJbHOH CHCTEMbl M OCOOEHHOCTH €€ (DYHKUHOHHPOBAHHA [0 [OCJAELHEro
BpeMEHH MpPOJOXKAIOT OCTABATbCA NOUTH HE H3YUEHHBIMH. DTO B MeHbUIEH
CTENEeHH KAacaeTCA CTPOEHHUS KHUIIEYHHKA, aHATOMHA KOTOPOrO0 H3BECTHAa B
o6uux ueprax eme co BpeMeH Jleiaura (Leydig [7]) u Beiicmana (Weis-
mann [12]) u Heckonbko Gojiee MOxpoGHO ucciefosana drxopcrom (Ake-
hurst [1l), HoO B mnoJHOH Mepe OTHOCHTCS K MEeXaHH3MY MNHILIEBAPEHHS,
OTHOCHTEJIBHO KOTOPOTO B JIUTEpaType OTMeuajsach TOJABKO CHOCOGHOCTH
TJIOTKH BBIBOPAYMBATLCA HApYXKy, paccMaTpUBaeMmasi, OXHAKO, KaK Pe3yJb-
TaT MeXaHHYeCKoH TpaBMbl [5], a He Kak HOpPMa/bHO (YHKUHOHHpYIOLILEE,
BeChbMa CHellHasibHOe MNPUCHOCOG/eHHe K BHIBEJAEHUIO U3 KHUIEUHHKA Herle-
peBapeHHBIX OCTATKOB MHM. ToJbKO B mnocieqHee Bpemsi Hamu [8, 9, 10]
ObiIM [IpUBeJEHbl B caMOM OOuleM BHAe JaHHble 0 MeXaHU3Me [HileBape-
Hus y auuuHok Chaoborinae. Pe3ko Bbipa)ceHHbIH MPHCIOCOGHTENbHbIH
xapaktep W Goabiloe coeoGpasHe 3TOro Impouecca, OODBACHAIOUHE Bce
OCOGEHHOCTH CTPOEHHUS MUIIEBAPHTENbHOH CHCTEMbI JIHUHHOK, 3aCJYXKHBAIH
foJiee JeTaJbHOrO omMHcaHHA. ITo ObIo TeM OoJiee XKeaaTeabHO, UTO JIH-
yunky Chaoborus (Corethra mnpexHuX aBTOPOB)  SBJASIOTCH THHHYHBIMHU
o6UTaTeNSIMU JIIOOOr0 MOCTOSIHHOTO CTOSIYero BOJOEMa M MO YAOOGCTBY Ha-
GII0MEHHsT 332 HX JKH3HBIO M TNOBEJEHHEM OKHbI, [0 HauleMy MHEHHIO,
CTaTh <«IUIKOJbHbIM 00BbeKTOoM». [lo 3THM cooOpaxKeuusM Hamu Oblid IO-
CTaBJeHbl ClelunanbHble Ha6a0NeHNd, pe3VvJbTaThl KOTOPbIX H3J0XKEeHbl B
HacTosilgeli pa6orTe.

I. Marepnan u mMeToaHuka

Ha6moaenus npopomudncs #a jguudakax IV cragms  Chacborus crystallinus De
Geer. Oranvasdch [OYTH TOJHOH NPO3PAYHOCTBIO, oHH ObLTH HCKIOUUTENBHO Y AOGHBIMM
ofbexTauu A% HaGnwAeHHH in vivo [lofivanuble B ODHPOE JHUMHKH B TEUEHHE HECKOJb-
KUX CYTOK BBIZEDXKHBAJHCE MOOAHHOUKe Ge3 mniy B npoduasTposanuoit Boze. IMepex Ha-
yajoM OMBITa JIHUHMHKAZ OTCAXKMBAJIACh B OTIENBHYIO COJIOHKY W/AM HA MpeiMETHOe CTeKJo
C yray6ieHHeM, ¢ KOJHYeCTBOM BOJH, AOCTAaTOYHHIM, YTOGBI He CTECHATbL ee JBHIKEHHi.
3arem Tyma nyckanach KpynHas Aaduus. C 3Toro MOMEHTa HAYHHAJIOCH HelpepHBHOE
HabJIofleHHe 3a JIMYHHKOH MOA GHHOKYJASPOM C KOHTPOJeM MOjA MHUKDOCKONOM, NpeKpa-
u(aBuieecss TOMbKO € OKOHYAHHEM BCero IHKJIa MHILeBapeHHsd.
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Il. CTpoeHHe nHeBapuTeabHONl cHcTembl Juunuok Chaoborus

Ias momuManuws ONHCHBAEMOrO HHXKe MEXaHM3Ma ITHIIeBAPEHMT M, TeM 6ojee, I
BLICHEHHST BOMPOCA O NIYTH €ro 3BOJIOUHM, HeOOXOAMMO I[IO3HAKOMUTLCS CO CTPOCHUEM TH-~
WEBAPHTEbHOR cucTeMsl JuraHHOK Chaoborus. Ono OyeHb CXOLHO C TAKOBAIM Y JIMUHHOK
Cryophila [10].

Myckymuctas TJIOTKa, uepes NOCPEICTBO KOPOTKOro MMIIEROZ3, 6e3 DeskyuX DpaHui
MEPEXOJUT B OODBEMUCTHIH, MOCTENCHHO pACIUMPSIOMIMACA K3aXH, CPyUIeBHIHON (GOpMp 306
MyckysaTypa ero OueHb CHJIBHO DasBuTa. OHZ COCTOMT H3 MOUIHBIX BHYTDEHHMX NYUYKOB
NPOIOABHEX MbUIN( ¥ H3 emte Gonee CHITEG PASBHTOTO HAPVPKHOTO CJIOS KOJBUEBOH MyC-
kynatypol. TOHKas XWTHHOBAS BBLICTWVIKA [JIOTKH H (HIEBOAA CBOHMH CKJaJKaMd o6pa-
3yert TpocBeT B dopme Tay(oKo BhpesaHHoil 3Besbl. Hamwrue cKIamox NOGBOJIAET INIOTKe
OyeHb CHUFPHO DPaCIIMPSTLCH W JOIYCKAeT TPOTVIAThIBA{e KPYMHOR oGbiud. XHTHHOBas
BBICTHJIKA 300 — Oouiee TovicTasi ¥ moyGas. Oua ofpasyeT MHOMOUHCIEHHHE MeJKHE, npo-
JOJbHbie CKJAAKH, JHIICHHbIE CKJICPOTHSHPOBAHHEIX VYACTKOB I3KIOKYTHUKYJIH, 3afuuit oT-
Aex 306a ne6ONbIION MEPETAXKOR OTIEJEeH OT CJCAYIOUIEr( 32 HHM HENpaBHILHO-IHAPO-
BRAHOPO MNpPEIXKeJaYVIKa ¢ TONCTHMH MYCKYJMCTBIMH CTEHKaMA W ¢ 3HAYADEJbHO  Goviee
TOHKOH, WeM Yy 3062 XHTHHOBOH BhICTHVIKON. Ha IHe npepkenynqka TOMELIAETCS TPOU3BOL-
HOG XHTHHOBOH BBICTHJIKM — OCOORM CHTOBHIHBIL amMIapaT TONTYJIYVHEOH (OpME, obpallen-
Helf BRYKJOCTBIO Hasa®, K cpeaueit knumke, OH — FBYCTBOpUATH 06pasopa JBYMS pi-
IaMH TeCHO PacClioJIOXKEHHHX 3y6iloB, MMeIWHX pa3BOEHHOE OCHOBAHHE; KOHLH 3y6LO08 K
BHYTPEHHHE BETBH MX OCHOBAHWIT OJHOTO Pfza COMPHKACMOTCH C COOTBETCTBYIOLLEMHM 9Je-
MEHTaMH Jpyroro, obpasys pox JLBofHOro cHTa. CHTOBHIHKLYY amilapaT unpaeT PO/b OYeHb
TOHKOT0 (PUJILTPa, He NpAyCcKalollero Jalblue TBepXble YACTHIK NHIIH, QAKe OYeHbL MaNof
BeAnuHHbL. CHTOBMINHBIA amnapaT TesIT NOJOCTh NPEJPKeJyVIKa Wa IBe HepaBHHE YacTH —
H2 OOGLEMHCTYIO NEpEeIHIO KaMepy ¥ Ha 'HeGOJBUIYIO NleNeBHAHYIO — 3aIHION.

Y mmunnok pogoer Mochlonyx u Cryophila gpelpkesdyloK, Kak ocoOHH CaMOCTOSTE b~
HbH OTHEs mepefneit KUIIKH, OTCYTCTBYET, H CHTOBMIHLIA AMIapaT JEXHT ¥ HAX acHuMver-
PHYHO B CTEHKe 3aiHero OTAeN3 3062, OTTPAHAYHBasg cOGOit HEGOUILUIYIO IeseBHHYI0 NOo-
JIOCTH, COOTBETCTBYIOUIYIO 3aiHeil Kamepe mpeixenyaka JjuuuHok Chaoborus. ¥ Mochlonyx
BHYTPEHHHE Kpas OfeMX MJACTHHYATHX CTBOPOK CHTOBWAHOTO ammapara o6pa3yloT Hempa-
BHJBHYI0 I€Jb, SBJASIOMIYIOCS BecbMa mpuvuTHBHhM ¢uiabtpom. ¥ Cryophila on cocroar
H3 JABYX HPAMBIX pajoB 3yGLOB Ta4KOLo Ke CTpoeHus, wak y JjuunHox Chaoborus. ¥ moc.
JeJHHX, HApAKYy C ofpa3oBamueM NpeaiKeJsylKa, KaK CaMOCTOATEJLHOrO OTAesa, Mbl HMeeM
JAanbHeiilee yCJOXKHEHHE H B CTPOEHWHE CHTOBWIHODNO ammapaTa: 3yOUp Xaxmo#l CTBODKH
PacTOJIaraloTcs He B IPAMOH, a B MOJIYJIYHHO M3OTHYTBIE DPAO ¥ CHIBHO YTOHYAOTCH, ¢TO
aediaeT GUILTPYIONYIO CcnocOGHOCTH anmapaTa Ooviee COBEDIUEHHOH.

3amHell Kamepn TpefesyaKa OTXOMMT TOHKasl, S-06pasHo W30THYTaA TPYGKa, co
ciaf0 PasBHTOR MYCKYJATYPOH ¥ VBKHM TIDOCBETOM, BLICTJIAHHBIM TOHKOH XWTWHOBOH KY-
TaKyNnod. OHa CcoeOUHSET NpPEIKEJYJA0K CO CpeflHel KHIIKOH, HeCKOJBKO 3aXOsd B NO-
J0CTh MoCkeqHelt B o6pazyst TaM PYRHMEHT MUJCPHYECKOTo KJalaHa,

Cpeamsist KMIIKa WMee€T BUA AJAHHHOR TOHKON TNPAMOfl UHJIHHAPAYECKOH TPYOKHM, CJenka
CYOKEeHHOH TOJLKO B KOPOTKOM MepeJiHev W B OoJee IJHHHOM 3amHeM orTaenax. Cmeunadis-
Hble [AVIOpYYECKHe JKesleahl, XapaKTepHble M7 BCOX MPOYAX JIHUMHOK KOMapoB, KpoMe
Hanfostee npuMdTMBHEX Dixinae, p Heft orcyTeTmyior. Cexpelid? OCYLIECTBJSETCH BCEMH
KJISTKAMH ee 3NHTeJHs. MycKyJaTypa DasBuTa OdYeHb cJsabo, 3a HMCKIOYeHHeM KOpPOTKOrO
TiepesHero Omiesia. B Mecre nepexola cpefHell KHWKH B 33AHIOI0 KUWIKY B Hee BLANAIOT
0#Th TOHKAX WSBMTHIX MaJIBIMIHEBHIX €OCYH0B. 3aAHAR KHIIKa COCTOMT W3 60Jee TOHKOrO,
cJerka M3BHTOrO MNEpeXHero OTAeuia, NEPEXOIAMlero B PexkTajbHoe pacmupenwe. OTXomslias
OT HEro KOPOTKasi mpPsMas KHIIKE OTKPHB2eTCH HADYXKY aHajbHbiv oTsepctHem. B npavoir
KHllIKe f0Mell[aeTCs CJIOMKHLIE PEKTAJbHbIf anmapar.

HI. Pe3yabTaTel HaG/0 ACHHI

HeH3MeHHO JIMUHMHKH CpPa3y Ke CXBaTblBAJH H 3alr/aThiBaiu MOACAXKEH-
HYIl0O K HHM fadHuI0, KOXKHbBE IOKDPOBbI KOTODOH C/erKa MOBpeXAaauCh
yAaapaMu 3y6uoB MaHmuGy;n. Uepes HeCKOJbKO CeKyHH RadHus, NPOHAs
KOPOTKHH NMIIeBOJ, Nomajana B 306. Bcaen 3a 3THM cpasy Ke HauuHa-
JMCh COKpAIUEHHsT MYCKYJaTypbl MOC/JE€ZHEro, B pe3yjbTaTe 4Yero gagHus
ObICTPO yTpauwBaja .BOIO (QOpPMY U MNpeBpallagach B PHIXJALIH  KOMOK.
IMon BiMAHMEM mnONepeMeHHbIX COKpAllEHHWH MOLIHO DPa3BUTbIX HAPYXHbIX
KOJIBIIEBBIX W BHYTPEHHHX TPOLOJBHBIX MBI 306 TO pe3Ko COKpawaJcd,
ocobeHHO B 3afHeM OTHAEJe, TO PAcCHpSMJAJCA H BHITATHBAJCH.

Vike cmycTs MHHYTY HOC/Te 3arJaThIBaHUS, a 4acTo H ObiCcTpee, MOXHO
HabaoAaTh HAYaJO AHTUIEPHCTAJbTHYECKHX MABHXKEHHH IepefHero MyCKy-
Jaucroro otaena cpegxeil kukH. CokpalleHHsI MYCKYJaTypel IIPOUCXOHAT
OLICTPO CAEAYIOMUMH IpYr 3a JApyrom BoaHamu. OpHOBpeMeHHO HpejKe-
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JYJIOK H4uuMHAeT COKpallaTbCl W pAaCTArMBaTbCH, COBepLIasi HarHeTaTelib-
Hble JABHxkKeHHUs. Ilpn 3ToM cokpallleHHI0 mpepXkenyaKa COOTBETCTBYET Ha-
4aJIO KaXXAOH AHTUIEPUCTAIbTHYUCCKOH BOJIHBI B MYCKYJHCTOM OTHeJe Cpef-
Hell KHIIKH, a ero pacTAKEHHIO — ee KOHell. DTH COBMECTHble NeHCTBHS
HpeJRKeNyKa U MYCKYJHCTOrO OTHeNa CpeiHeil KHLIKH BbI3bIBAlOT Mepeka-
yyBaHue B 300 NUIeBAPUTENIbHbBIX COKOB M3 CpefHeH KHUIKH, Tjhe B 3TO
BpeMs HayHHaeTCsl yCHJeHHOe HX BbliejeHHe. B ToHKoM Tpybuatom otae-
Je InepeiHed KHIIKH, COCAHHAIOUIEM MNpeaXeJyJoK CO CpefHed KHIIKOi,
B 3TO BpeMf fICHO BHIHBI TOKH, HAYLIHE [0 HampabJeH#io K 300y. B no-
cJeHeM IPOUCXOAMT 3aMETHOe HAaKOIlJIeHUe MUIeBAPHTeJNbHbIX. COKOB. Ta-
Koe MepeKaunBaHHE PEryJspHO MOBTOPSETCH.

[IpubnnsurensHo uyepe3 15 MUHYT NocCje NPHHATHSA [UUIM MOXKHO Ha-
6/00aTh NOCTYIVIEHHE MePBLIX {IOPUHM KMAKOH NUUM U3 300a B CPemHION
kuniky. Ilpu 3ToM cnHauana cokpauiaercss 306 (OpUMEpPHO A0 3aJHEro Kpas
TPYAHBIX Ty3blpell) M ONHOBPEMEHHO pacCIUUpsieTcss NpeAXeayJoK, Kyaa
HOCTYIAeT YacTb KHAKOTO COAepkKHMoro 3006a, KOTOpoe, MpH INOCIEenYIo-
uleM COKpalleHUH MpejKesyjiKa, yepe3 TpyOuaThlii COCTHHHTENBHBIH OTAE]
NEPEXOJHT B CPEAHIO KHIIKY; AHTUIEPHCTANbTHUECKHE IBHXKEHUS MYCKY-
JIUCTOTO OTAE]a CcpefHeil KUUIKH B 3TO BpeMs Mpekpautaiorcs. Haxoasa-
uiHecs B 300y elle He MepeBapeHHble KPYMHbIE KalJd KHPa TOXKeE NoMa-
Jai0T BMeCTe ¢ JKUAKOH mNuuledl B NOMOCTb NpPeIKeNyAKa, HO He MOTyT
NPOHTH CKBO3b CHTOBMJHBIH almapaTt, CKOMJSIOTCH TaMm H MO3[gHee, BMecTe
C HOBBIMH NOPUMAMH NHUIEBAPHTE/bLHLIX COKOB, HOCTYHAIOT 06paTHO B 3006.
FMuweBoli KoMok ocTaercsi Bce Bpemsi B 300Y.

OnnoBpeMeHHO € HayaJoOM CeKpeluH MNHILEBAPHTEIBLHOTO COKa, B Ie-
penHeM oTAese cpelHedl KHIUKH HAyWHAeTCHd BbilelleHHe MepUTPOPUYECcKON
mMeMOpaHbl, B MOJIOCTh KOTOpOH mNomajgaer [MocTynawmoulas W3 306a Kui-
KoCTh. ¥Yxke uepe3 30—35 MUHYT B cpelHell Kuiulke oOpa3syercst XOpoOIlO
3aMeTHas IHLIeBasi KOJOHHA, OrpaHHueHHas CTEHKaMH MNepUTPOPHYECKOH
meM6pannl. Ilo mepe nocrynsneHus u3 306a MHIEBOH MHUIKOCTH 3Ta KO-
JIOHHA YIJIMHAETCA H B MHJIOPHYECKOM OTHesne cpefHel KHIKW ofpasyet
AICHO BHAMMYIO MeTJIIO, B AJIMHY 3aHUMawoUlylo 6ojee ABYX TpeTed Bcero
oraena. llpu Beimenenun neputpoduueckoil MeMmGpaHbl ee CBOGOAHBIH H-
CTaJbHBIA KOHel He cpasy NonajgaeT B 3aAHIO KHIIKY. Jodas K0 cyxeH-
HOH 3ajaHed 4YacTH epefHeH KHUIUKH, OH 3arubaercsti U o6pa3yeT BOCXOAs-
lee KOJIEHO, KOTOpPOe NpH JajbHeiilieM BbliesleHHH MeMOpaHbl 3aX0auT
00 CYXEHHOro IepejHero KOHLA MNHJIOPHYECKOro oTaena, 3arubaercd Ha-
3aj, MPOXOAHT BCIO CPEJHIOI KUUIKY ¥ TOJbKO TOrAa MomagaeT B IIPOCBET
3aHeH KUUIKH.

O6pasoBaHue NMOBOGHOH MNeTaH NEepUTPOdHUECKOl MeMOpaHbl NMPOUCXO-
Ao y Becex OniBltMx nox HabGawopenumem suuunok Chaoborus. TMostomy
€r0 HeJlb3sl PAcCMAaTPHBATh KaK CTayyaiiHoe siBjeHue. [lpu Haauunu nertau
nyOieBast KHAKOCTh  J0JKHA NPOHTH No cpelHeil Kuuike B 2—3 pasa
OGonbMWIMA TyTh, YeM MNpH NPAMOM ee TNpoxoxiAeHud. BceneactBue 3TOTO
CPOK HaXOXK/EHHS [HIIEBOH KHIAKOCTH B CpeldHeil KHLIKe 3HaYUTEJbHO
yBeanuyuBaetcd. [Ilo wuccnenoBanusm Bpyk [2] ckopocte npoxoxaeHus
NAIIH 110 KWUIEUHUKY Y JHYHHOK Anopheles, y KoTopeix TpyOKa mnepHTpoO-
¢uueckoit MeMGpaHbl He o6GpasyeT MeTiu, B cpeiHeM KoaeGierca ot 40
A0 60 MHHYT, mpuyeM, M0 CPABHEHHIO C KOJHMYECTBOM MOIJIOLUIAEMONH HMH
UM, CTeNleHb €e MePEeBAPEHHOCTH M YCBOGHUA OUeHb Maja. ¥ JIHYHHOK
Chaoborus, B cBA3M ¢ HajuuueM neTid TPYOKW NepUTPOPHUECKOH MeM-
OpaHbl, CKOPOCTb NPOXOXKAEHHST MNHUIM [0 KHLUIEUHHKY 3aMelJsieTcst 110
MeHblIeH Mmepe BABoe. Tak, mnepBble MOpIHU MHUKH MOSBAAIOTCS B Hauane
TOHKOTO OTHesa 3afHeld KHUIUKH TONbKOo dYeped 60—7() mMuHyr, a mnepBas
neekanns HabmogaeTcs B CpeiHeM Juub yepe3 | dac 45 MuHYT mociae
npueMa nuigu. OTMeueHHOe npucrocob/enye cnocoGCTBYeT GoJiee MOJHOMY
nepeBapHUBaHHIO, BCACHIBAHUIO M YCBOEHMIO TIHIIH.
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[MonaBuiass u3 3006a B CPeZHIOI0 KHIUKY MHUIEBast XKUAKOCTb BpeMs OT
BpEMEHH YACTMYHO MepeKauyuBaercsi o6paTHO B 300. ITUM HOCTHraeTcs
MOCTYILIEHHE Tyda HOBLIX MOPLUMH IMHIIEBADUTENLHOTO COKa, Jyyllee rnepe-
MelIMBaHHe W GoJiee M0JHOE M3BJevyeHHe IMHTATEe/bHbIX BELIECTB M3 3arjo-
yeHHOH AoObluH. Takoe uyacTHuHoe ofpaTHOe nepeKauHBaHHe [HIUEBOI
KHIKOCTH B 306 u3 cpejaHeil Kuuliki Hab.1iofaercs B Teuedue 3—3,5 yaca
nocJie Hayasaa NHIeBaAPEHHs .

B Hauajie TpeTbero uyaca B 300y MOfABJIAIOTCH [OCTENEHHO BCe YCHJH~
BAIOLIMEC BOJIHbI AHTHNEPHCTANBTHUECKHX COKPAUIEHHH KOJIBUEBBIX MbIUILL.
[log BAHsHHEM 3THX COKpauIeHWil KOMOK HelepeBapeHHOro COMNEPKHMOro
306a (BCe XMTHHOBble YacTd 3arjoueHHod AadHHM) MNPOJABHTAETCA Blepel
B 3aJHHA OTAE] MNHIIEBOAA, a B MEPHOAbI UX OTCYTCTBHA BTArHBaeTcs 00-
patHo B 306. B cpeaney uepes 3,5 uaca mocse NPHHATHS IMHILH YIOMAHY-
Tble AHTHOEPUCTAJBTHYECKHE [JBHXKEHUS MYCKYJaaTypbl 3006a YCHJAHBAIOTCH.
KoMok HenmepeBapeHHbIX OCTATKOB MOCTYyHAaeT B IHUILEBOJ, IJOTKAa M HHLLE-
BOJ BBIBOPAYHBAIOTCA uYepe3 DOTOBOE OTBEPCTHE, H KOMOK BblOpachiBaeTcst
Hapyxy. Ilocne storo BniBepHyThle B BuAe Xx060Ta [JIOTKa M MUILEBOX, &
B PeAKHX cJyuyasix ¥ nepeanuii oTaen 306a, BBOpauMBalOTCH 06paTHO. DTO
OCYILLeCTBJISIETCS MyTeM AaKTHBHOrO 3arjaTblBaHUA HX INIPH YYacTHH aHTeHH
¥ POTOBBIX dacTeil, ocoGeHHO MaHau6ysn u snudapunkca. HopmanbHo
npolecc o6paTHOrO 3aryaTblBaHUS. JUIHTCA He O6oJiee HECKOMbKHX MHHYT.

OnucaHHbIM cmoco00M  BbIBEJleHHS M3 KHUIEUHHKA  HellepeBapeHHbIX
OCTATKOB OOBSICHSETCS 3HAuUHTeJNbHas JAJMHA Y3KOro TpybuaToro OTAeqd,
COEUHSIIONIEr0 MpefXKeJyJOK C OTHEeNOM CpelHell KHIIKH, o6pa3ylollero
B HOPMAaJbHOM MoJOKeHHH S-06pasHelit u3ru6. Daarogapa sTomy u3rudy
nojgydyaercss TOT 3amac AJMHBI, HaJUydHe KOTOPOro MNpeJoXpaHdeT KHlled-
HHK OT YPEe3MepHOTO HaTAXeHHWd U BO3MOXKHBIX HOCJAeYIOLHX MeXaHHUe-
CKHX [MOBPEXAEHUI W paspbiBa IPH BHIBOPAYHBAHUKM TJIOTKH H IHIIEBOI1a
HapyXy.

BoiBopauuBaHue nepenHeidt kumkd y Jgudyusok Chaoborus Moxer mpo-
UCXOJHUTb He TOJIBKO MPH BbIBEAEHUH HelepeBapeHHBIX OCTATKOB MHLLH.
BHesanHoe MNOBbLIlIEHHE BHYTpPeHHEro [AaBJEHHs, BbI3BaAaHHOE CHJBHBIMH
COKPAUIEHHSIMH TeJa NpU pPe3KHX IBHKEHUSAX HJIU TpPH CXBATbIBAHHH CaMON
JIMYHHKY KaKUM-JTHOO APYFHM XHIIHHKOM H T. I, MOXET BBI3BATh HENpPO-
H3BOJILHOE BbIBOpayMBaHHE NepejHell KHUIKH. DTO MOMKHO HCKYCCTBEHHO
BOCIIDOM3BECTH, HAJaBJiBass HAa JHUUHKY MOKPOBHbIM cTekjoM. Ecau BHeur-
Hee BO3JelcTBHE OYeHb CHJIbHOE ¥ HACTYMAaeT BHE3aNHO, TO BbIBOpauKBa-
HHe TIPOUCXOAMT HACTO/bKO CTpPEMUTENbHO, UTO KHIIEYHHK pa3pbIBaeTcss H
3006 LeIMKOM BLIBOPAYHBAETCS HApYXKy; TOMbKO TpedXKeNya0K OCTaeTcs
NPH 3TOM HEBLIBEPHYTHIM. Pa3phiB MPOHCXOAMT Bcerga B 06.J1aCTH TOHKOTO
COeJMHUTENBbHOTO OTdeja MeXAy IepelHeld U cpefHeil KHUIIKOH, yalie
BCEro y M2CTa €ro OTXOXK/AEHHsl OT Npeaxenyaka. B Takux cayyasix Ju-
YHHKA He MOXKeT BBepPHYTb O0OpaTHO MEepefHIOl KHINKY M B pesyiapTarte
norubaer.

BcacblBaHne mepeBapeHHON NHLIM HaudHaeTcst B cpeaHeM uepes 1,5 ua-
ca ¢ MOMeHTa ee 3arjaTeiBaHua. OHO MNPOHCXOJUT TNPEUMYLIECTBEHHO B
CpellHeM, HEeCYKEHHOM OTAene CpeiHell KUUIKH W, MOBHIHMOMY B MeHblIeH
CTelleHH, B ee 3ajHeM otaese. Yxke vepes | uac 45 MHHYT mJasMa K.e-
TUK 3MHUTEJIHA CPeJAHero oTAena, OblBlIas A0 TOrO BpeMeHH MPO3PauHOil H
3aPOJIHEHHON OJIECTAMMH, CHJIbHEe TPEJIOMASIOUIMMH CBET BaKYOJsIMH
MUUIIEBAPUTEJBHOTO CEKPETa, NOCTENeHHO MYTHeeT H 3afOJIHAeTCs, HauuHas
¢ JNHCTaJbHOTO KOHLia, MeJjKoH, OoJiee TeMHOH 3epHHCTOCThIO. CTemenb 3a-
MOJIHEHHsI CPeiHEH KHIUKH HayHHAeT COOTBETCTBEHHO [OCTENEHHO YMeHh-
watbcd. Ecau BHauane metinm TpyOku mepurpoduyeckoit MeMGpaHbi CBO-
00fHO mJaBajH B IIOJOCTH KHILKH, OKPYXeHHbie O60JbUIMM KOJHYeCTBOM
BBLIEJIEHHOTO CEKpeTa, TO B CpeAHeM uepe3 yac IocJe Hayaja BCachiBa-
HHfl OHH OKa3biBAIOTCH MPUKATBIMH APYr K JAPYrY M MPUJETAIOT K CTEHKAM
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KHIIKH. KlHorna mabmiogaercss maxe HX CMOpLUHBaHHe. Bce 3T0 aocTa-
TOYHO SICHO MOXHO HalJIOAAThb BCJAEACTBHEC BO3HHKAIOWIWX BpeMs OT Bpe-
MEHHM MpPAMbIX M OOPATHBIX TOKOB BHYTPU H3ru6oB Tpyb6Ku neputpoduue-
CKOH MeMOpaHbl NpH MepeKauuBaHUM MHILEBOH >KHAKOCTH H3 CcpeAHeH Kuil-
kKH B 306 u obpatHo. Ilpn 5ToM B cpeaHeil KMuIKe SICHO 3aMeTHbl BCTpeu-
Hble TOKH ABHXKYIIEHCA 10 M3ru6aM TPYOKH KHAKOCTH C MEJKO3€PHHCThI-
MH BKJIIodeHusiMu. Ewe uepes 4—4,5 vaca nocne 3araaTbiBaHWs TNHIIK,
Korga mepeiHds KuHUIKA YyXXe JaBHO OCBOGOMKIEHA OT HeMepeBapeHHBIX
OCTaTKOB, B CPeAHEH KHLIKE Ha BCeM MPOTSAkKeHHH TPYOKH meputpoduue-
CKOH MeMOpaHbl HMEeTCH MeNKO3epHHUCTasi NHIIeBAast MXHAKOCTb, XOTS H
3HAUMTEJbHO MeHee ryCcTaf, eCJd CYIHTb [0 3aMeTHOMY MPOCBETJIEHHIO ee
OKpacKy.

B ToHKumit oTmen 3ajHell KHIIKH NHila TNOMNAZAET B BHAE MeJKO3ePHHC-
Toif B3BecH. Tam, MOBHAMMOMY, NPOHCXOAUT [OMOJHHTE/NBHOE BCAChIBAHHE,
TaK KaK B peKTaJbHOe pacClIMpeHHe IHIIA MOCTyNaeT yxke B ¢dopme Ma-
JIEHbKHX OKPYIJVIbIX DBIXJIBIX KOMOYKOB, CHaua/la yepe3 3HAUUTEJIbHBIE MPO-
MEXYTKH BpPEeMeHH — [0 TIojydaca, a HayHHad C TpeThero yaca Iociae
npueMa nuUM B cpeaHeM uepe3 kaxaole 5—10 munyt. IlpubausurtensHo
yepes 3 yaca B PEKTAJbHOM pACIIHDEHHHd CTAHOBHUTCH 3aMETHOH Tpy6Ka
nepuTpodHyeckoli memGpannl. Tax ke Kak H B CpeaHeil Kuilke, TpyGKa
TaM CHayajJa cjerka usrubaercs, a 3areM, 0 Mepe BbleeHHSI MeMOpaHbl
H €e MPOJBHMIKEHHUS, JAejaeT TaMm MNoJHylo nernio. Ilpu nedexauwuun 3epHH-
CToe cojepxHuMoe BhIGpbi3rHBaeTcss Hapyxy. [leputrpodunueckas memGpana
Npd 3TOM B TeuyeHUEe IepBbLIX TpeX-ueThipeX YacOB He BLIBOLUTCS HAPYXKY.
B pekrTaibHOM pacilHpeHHH SICHO BHIHO, Kak OCBOGOXIAEHHBIH npH xede-
KalHH IPOCBET e€e TPYOKH NMOHEMHOTY CHOBA 3aMOJHSETCS NOCTYHAIUMH
i3 TOHKOrO OT/JeJ]a MOpUUAMH 3IKCKpeMeHTOB. PexTaJbHBIN amnapat Bce
3TO BpEeMsl OCTAeTCl COBEPUIEHHO HENOJABHMHbIM H BTHAHYTBIM B INPAMYIO
KHUIKY.

B cpemnem uepes 4—4,5 yaca u3BHTOCTb TPYGKH MepPUTPODHUUIECKON
MeMOpaHbl  yBeJMYHBAeTCs; MNpH MOCHAEYIOWHX JAedeKaluax KoHUeBas
4YacTh €e BLIBOAUMTCH HapyXKy W B BUJe XBOCTa, JOCTUTAOLIEro HHOTAA
NJIHHB!L TIOCTEJHero cerMeHra Tena Hiad GoJbliel, HEKOTOpoe BpeMs BOJO-
YHTCA BCJIe[ 3a JIMYMHKOH, cjerxka Meuwasa ee nBHxeHusaMm. B o6puiBe 3710f
BhIAENUBIUEHCS dYacTH TpyOku mnepurpoduyeckod MemOpaHbl MNpPHHHUMAET
yuactHe pekTasbHblil anmapaT. OH ObICTpbiM ABHXKEHUEM BhIBOpAuMBaeTCs
HapyXy H Takxe ObICTPO BTSIrMBaeTcHd oOpaTHO, B pe3y/bTaTe Yero Topua-
KA KoHel TpyOKu oOpbiBaercsi. OO6bIYHO 3TO CONPOBOXKIAAETCH PE3KHM
JABHXEHUEM JIHUMHKH B CTOPOHY. MOMEHT BBIBOpauHBaHHA PEKTAJbHOIO
anmapara O4YeHb TPYAHO YJIOBHM.

Bech npouecc nuuiesapenus Asutcst ot 3 mo 5 uwacos. Ecau cpasy mno
€r0 OKOHYAHHH K JIMUHHKE MOACAAUThb elie NadHUK, NOCAeAHSST MTCHOBEH-
HO CXBaTBIBAETCH W MPOTJIATHIBAETCS JHYHHKOH, U Bechb IpOLecc HayHHaer-
¢st CHauama. DTO He 3HAYMT, 4TO BO BpeMs IMpollecca MNUUIEBAPEHHUS HOP-
MaJbHO JIMYMHKA He 3arsaTtbiBaeT nobeiuy. [lpu Hasnuuwu nocnenHeil ee
CXBaTLIBAHHE W IIPOrJaTblBaHHe OOLIYHO He CTOAT B CBSI3H CO cragdedt
MEPEBAPHBAHUSA paHee 3arJoyeHHO# HOOBIUH.

IV. O6cyxaente pe3ysnbTatos

OnucaHuble OCOGEHHOCTH MeXaHW3Ma MNUIEBApeHus, OOYCAOBJEHHbI®
CTPOEHHEeM NHIIEBAPUTENBHOH CHCTEMBI, CBOHCTBEHHbI HE TOJBKO HCCIEHO-
BaHHbIM Hamu JuuuHkam Chaoborus, Ho W mnpeacTaBuTesNAM BCeX IPYTHX
ponoB noaceMeiictBa Chaoborinae. [lo sauuunkam poaoe Mochlonyx wu
Cryophila y Hac UMelOTCS B 3TOM OTHOMWIEHHH XOTS H OTPLIBOYHBIE, HO
nipaMble HaGaonenus. Jluuunkua Eucorethra u Corethrella umeror, no Ha-
UM MaTepHa/jaM, cXxofHoe c auwyuHkavu Chaoborus cTpoeHue nuuieBapH-
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Tes1bHOH cucTeMbl. COOTBETCTBEHHO CXOAHbIM AOJKeH ObiTh Yy HHUX H MeXa-
HU3M M[HLIeBapeHHsd. DTH 0COGEHHOCTH HaJO PacCMaTPHBATb KaK B BLICOKOH
CTENEeHH CHeuda]bHOE NPHCIOCO6/eHHe K XHUIHOMY THIY NHTaHHS, CBOH.
CTBEHHOe JIHYHHKaM BCero MopceMelctBa. [IpeBHOCTb 3TOTO NpHCIOCOGIIe-
Hud, TIOBUAHMOMY, OYeHb BeJHKa H, B OTJIHYHE OT IpucCIOcobjeHnil y mapy-
rux JuuuHok cemelictea Culicidae, nocuT nepBuunblii xapakrtep [9].

’Hanéonee BEPOATHOH IPEeANOCHIIKON K BO3HUKHOBEHHID 3TOLO IMPHCIO-
COOJEHHs1 B Tpolecce 3BONIOLMH C/efyeT CYUMTATb NUTAHHE, Hapaay
MEJIKOH, TaK¥ke MW KpyMmHOH HoOblyel, MO BeJHUHHE YacTo He yCTymaloineH
caMoMy XuIIHUKY. Ha6uronenuss nokaspiBaior, uto nauuunkd Chaoborus,
Mochlonyx u Cryophila nuTtaioTcss Kak MeJTKHMH DPaKooGpasHbIMH, TaK M-
JHUHHKAMH JAPYTHX BHJOB KOMapoB M CBOMMU OJHKAHMIHMH pOJHUYAMH.
CrpoeHne 3aflHero OTfena roOJIOBbI — OueHb GOJbIIAA MIHPHHA 3aThIOYHO-
ro OTBEPCTHA, He 3aMKHYTOTO ¢ OpIOIIHON CTOPOHBI, H MOZBHUKHOCTb ILEY-
HbIX CKJIEDHTOB, OCOOEHHO pe3KOo BbipaxeHHad Yy JjauauHok Chaoborus,—
NO3BOJISIET JHUYHHKAM 3arjaTbiBaThb OOBEKTH ONHOrO0 C HUMH JHaMeTpa.
Ozasako ux mMaHauOyasl no crpoeduio [10] nmpucnocobsieHb! TOMBKO K CXBa-
THIBAHUIO U YyOEPXKUBAHHIO JOOBIUH UM K TNPOTAJKUBAHUIO ee B TIJOTKY;
no3ToMy HoObiya 3arJaTthiBaeTCsd LEJHKOM U IOCTYNAaeT B KHIIEYHHK JIHUb
B CHJIBHO H3MATOM BHIE€, TOJbKO CO CJErkKa MOBPeXAEHHbIMH KOXHbLIMU
[IOKPOBaMH.

Ecau Bce otaennl nepeaneil kuuikd y JuuvHok Culicidae umeror xopo-
IO Pa3BHUTYID MYCKyJaTypy, COKpauleHHA KOTOPOH MOTrYT MNPOTOJKHYTh
3arJIoUeHHYi0 NULLY jajblie, TO 8 CpefAHeHd KHIIKe MYCKyJjaTypa pa3BHTa
Y HHX HAacTOJNbKO cjlabo, 4TO NMepUCTAJNbTHYECKHE [BHXKEHHSE TaM IMPaAKTH-
Y2CKH OTCYTCTBYIOT M NHHIA NPOABUrAeTCs TOJL BJHAHHEM AABJIEHUS BHOBb
nocTynalomux Tyaa muineBbix Macc [2f. Kpome Toro, ciaGocTh pasBuTHSA
MYCKYJAaTypbl He IO3BOJISAET CpelHeH KHIUKE pacTArUBaThCH B IUHPUHY H
anuny. [losTomy KpynHas 3arsioueHHas A0Obplya, momajasi B CPEeJHION KHIll-
Ky, MOXeT UYHCTO MeXaHHYeCKH MNOBPENWTb M J[axKe NPOPBATb €€ CTeHKH
WaIM 3aKynopuTh KuileyHHk. Cnabo win BOBCE HEMOBpPEeXAEHHble XHTHHO-
Bbie NOKPOBbI NOOBIYH M/I0XO MPOHHLAEMbl [Js MHUUEBAPHTENbHBIX COKOB.
[TosToMy naxke Mmejkas moGblua JOJXKHa MepeBapuBaThCsA JaJeko He I1oJ-
HOCTBIO, HE TOBOPs O KpynHbix oObekTax. CJeAcTBHEM 3TOrO SBIAETCA
OuYeHb HEMOJIHOE YCBOEHHE 3arjOYeHHOH IHIIH, YTO XapaKTepHO IJA BCeX
pacTuTebHOsAHbIX JuuuHOK Culicidae. [losTomMy BROJHE €CTECTBEHHbIM
siBsieTcss o6pa3oBaHKe MYCKYJUCTOro 306a JUIs MpelBapHTE/bHOH MeXaHH-
yecKoH 06paboTKH 3arjioueHHOH A0ObiuM,— MEPBOrC 10 BpeMeHH BO3HHKHO-
BEHHUS NPUCTIOCOOJIEHHS K YCAOBHAM IHTAHHS.

OnHako TaKasi NpelBapHTe/bHAsi MexaHWueckKasi o06paboTKa MHIH OKa-
3ajach, BCIEACTBHE OTCYTCTBHS B 306e ClelHalbHBIX XKeBaTesbHbIX ofpa-
30BaHUl, HEJOCTATOUHON JANA H3MEJNbUeHHs] TBEPABIX XHTHHOBBIX 4dacTei
3arJ04eHHOH AOOBIUM  (HanpuMep, TOJNOBHblE KallCyJibl 4 JblXaTe/bHble
Tpy6kH JauunHOK Komapos). [locnennue, nomaaas B CPelHIO0 KHUIKY, Jer-
KO MOTYT NOBPELHTh €€ HEXHbIH 3MUTeNHH ¥ TOHKHE CTEHKH. [Mepurpodu-
yeckasi MeMOpaHa He MOXeT TYT SIBAATHCS HaJeXHOH 3alUTOM, TaK KaK
ee AMAMeTp 3HAUMTENbHO MEHBIle JHaMeTpa CpefHeH KHIUIKH, BCJIeACTBHE
Yero HEepacTAXKHMMble W HeXHble €€ CTeHKM MOTryT OblThb MPOPBAHBI MOCTY-
namuMu ¥3 306a KPYNHbBIMH KYCKaMH ITHUIW.

JlanbHeliasi 5BOJIIOLHA TOLLIA 110 NYTH, KOTOPBIl sBHJCA HauGosee
IONHBIM pa3pelieHHeM, KaK C MeXaHHYeCcKOH, TaK H C (U3HOIOTrHYECKOH
CTOpOHBI, BoNpoca nuileBapeHuss y auuuHoK Chaoborinae npuMEHHTENLHO
K 0COGEHHOCTAM M YCJIOBHAM HMX THTaHus. [leiicTBHTeNbHO, MPH HEOOGXOMH-
MOCTH 3arJaTbiBaHMf INOHMAaHHOH A0GbLIYM LeJHKOM, oOpa3oBaHue Ha [He
306a, a Ha MO3jHefllleM 3Talle 3BCJOLUHMH — HAa JHe NpejxKenyika ocoboro
CHTOBMIHOTO anmaparta, MpPOMYyCKaollero najee TOJbKO KHAKYIO TNHUILY, K
BbIBEJleHUE Yepe3 pPOT TBepPALIX HelepeBapeHHBIX OCTAaTKOB, CBs3aHHOE C
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ofpa3oBaHieM oco00ro TpyGuaTOro COeAHHHTEJIBHOTO OTAeda MeXiy e-
penHeli W cpesHell KHLIKOH H ¢ mIpHoOpeTendHeM CMOCOGHOCTH TJIOTKOH H
NHLIEBOJOM BBIBOPAYHBATBECA HAPYXKY, MOJHOCTbIO paspellajo MexaHuye-
CKyI0 CTOpOHY Bompoca. IlepeHeceHue MNuileBapeHuss M3 CpefHeill KHIIKH B
306 u cBsi3aHHBle C 3THM AupdepeHuHpoBKa HpejKesayAKa, NMpeBpalleHiie
€ro U MNepejHero OTAeNa cpejiHel KHIIKH B MepeKauuBalOMWHH annapaTr W
PeAYKUMS NHIOPHYECKOTO KJamaHa ObliM NpSAMbIM CJIeACTBHEM H IOCJe-
AYIOHIUM 3TanoM 3BOJIOUMH NHLeBapHTeabHOU cuctembl y Chaoborinae,
paspeunBIINM BOMPOC Haubosee MOJHOTO TepeBapHBAHUS 3arJIOYEeHHOH, HO
He Moryued npofiTe ganbitie 300a, numu. Hakowen, ocoGeHHocTH Xxoza
neputpouyeckoii meMOpaHbl B CpeJfHell KHUIKE M MHOTOKDATHOE MepeKa-
yMBaHHe MHUIeBOH KHMAKOCTH H3 3002 B CPEAHIOI0 KHUIKY H 00paTHO,
YIJIMHSIIOIHE CPOK Mpe6GbIBaHWs MUILM B KHUIEUHHKE, CIOCOGCTBOBAIA HAH-
6osiee NMOJHOMY BCACHIBAHMIO M YCBOEHUIO TEPEBAPEHHOH MHILH.

Kpome mnozncemeiictBa Chaoborinae, XHuiHble JIMYHHKM BCTpevaroTCH,
B mpenesax cemedicrsa Culicidae, B psige pomos moacemeiicTBa HaCTOSIILHX
komapoB — Culicinae. Hamu 6bl10 HeC/e0BaHO CTPOEHHE MNHUIEBAPUTEb-
HOH CHCTEMBl y XHINHBIX JIHYHHOK Megarhinus u Lutzia, Ho HuKaKiix
NPHHUHNNAIBLHBIX OTJIHYMH OT €e CTPOEHHS Y pacTHTeJbHOSIAHBIX (opM
HaM HaHTH He yxanoch. Psx uept MopdoJorud XHIUHBIX JHYHHOK APYIHX.
€ije He MCCJIeJOBAaHHbLIX B 3TOM OTHOIIEHHH poaoB noiacemeiictea Culicinae
I03BOJIsIeT C OOJbIIONH BEPOATHOCTBIO MPEANOJIOKHTb, UTO Y HHUX Mbl HMEeM
10 ke camoe. [logoGHOoe CXOICTBO SIBJASIETCS BUOJHE €CTECTBEHHBIM, ec.H
BCMOMHHTb, YTO B 3TOM HOJCEMEHCTBE Nepexci JHUHHOK K XHIHOMY THOy
NHTaHUA €CThb fiBJEHUE BTOPHUHOE, HECyliee siBHbie CIe[bl paHee ObIBlIErO,
JIOCTaTOYHO TI1yGOKOro NPHCNOCOOIEHHsS HX K PACTEHUEsTHOMY HWJIH BCe-
SAAHOMY THNY MHTAHHA B YCJIOBHAX KU3HH B BOAHOH cpene [9).

BosnukaeT Bompoc, moueMy B ITHX CJlyyasx, B Npolecce AadbHeiiero
MPHCIOCOONEHHSI K XMILHOMY THNY MUTaHMsl, He MOSIBUJIOCH HHKAKUX CrHe-
UHANbHBIX M3MEHEHWH B CTPOEHHH M (QYHKUHH MULIEBAPUTEIbHOH CHCTEMbI?
[lpu rakoii BTOpHYHON cMeHe THNA mMuTaHus y JuduHok Culicinae opranbl
AKTHBHOTO  YJAaBJIMBAHMS MHMH Y PaCTHTEJNbHOANHBIX (POpM — BEPXHsA
ryba M B HEKOTOPHIX CJAYYassX MAKCHLIbl — BHAOU3MEHSIOTCS B OpTaHbI
CXBaTbiBAHUs ROObIUH. PYHKNHA MauAuOyJ — pa3MmesbyeHHe MOHLLH — He
TOJLKO OCTaeTCst NPH 3TOM INpexkHeH, HO M 3HAUUTEIbHO VCHUJIHBAETCA.
[TostoMy y xuiHbix JugnHok Culicinae no0biua nomagaet B KHUEUHHK B
3HAuMTENbHO Gosiee H3MeJabueHHOM Buxe, ueM Yy JauunHok Chaoborinae.
Beneacteue 3toro 3zeck 0TnafaloT (yHKUHOHAJbHbIe MPEANOCHIIKH 1K
BO3HHKHOBEHUHA KaKuUX-Au60 cCcHeuydasibHbiX NpucrocobyeHuii B CTpOEHUH
ITHIEeBaPUTENbHON CHCTeMbl, NPHHIUNHAILHO HU3MEHAIOLUX THI ee (PYHK-
uvonuposauus. Kpome Toro, suunukam Culicinae csolicTBeHHa 3HauHTEb-
HO MeHbHIasi WIHPHHA 3aMKHYTOTO €O BCeX CTOPOH 3aTblJOYHOIO OTBEPCTHS,
YTO, NPUH HENOABHKHOCTH CKJIEPHTOB 3aJHEro OTAe]a TOJ0Bbl, €amo ilo
cefe neslaeT HEBO3MOMXHRIM 3arJiaTbiBaHue LeJHKOM KpymHoil mo6biuu. Bee
3TH O06CTOSITE/bCTBA SABJAIOTCH KOCBEHHBIM HOATBEPXKAEHHEM MPABHJbHO-
CTH BBICKA3aHHBIX HaMH B 3TOi rJase coofpaKeHWl O IABHKYHIHX IIpPHU-
Hax W MOpsJKe BO3HHKHOBEHHUS OTAEJbHbIX TMpHcHocobaennit B mpouecce
3BOJIOIHH NHULIEBAPHTEIbHOI cucTeMsl y sanunHok Chaoborinae.

Buigo bt

Hayyennsiii in vivo y Jauundok Chaoborus crysiallinus De Geer u
cBoficTBeHHbl# BceMm JauuyuHkaM Chaoborinae MexaHu3M NUILEBAPEHHS OT-
JIHYAETCH CJAeAYIOHIMMH 0COGEHHOCTAMH:

1. 3arsnouenHas UeJMKOM, JiHUIb €O CA260 MOBPEXKAEHHBIMH KOMKHbIMH
NMOKPOBaMH, JH0ObMa MomajaeT B MYCKYJAHCTHIH 306, FAe MON BJMAHHEM
MBILIEYHbIX COKPAILEHWH NPOHUCXOANT YACTHUHOE BLDKHMAHHE H3 Hee Kill-
KOCTedl ee Teja.
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2. TlepeBapuBaHHe MPOMCXOAUT B 300e, KyAa M3 CPeAHed KHIIKH NpU
NOMOHIH CIEeNHAJbHbIX NPHCMOCcOoG eHHl epeKduyHBaloTCA NUILEBAPHTE/b-
HblE COKH.

3. Kuakoe comepxkiMoe 300a CKBO3b CIEUHANbHBI  (QUIBTPYOWAN
CHTOBHJHBIH anmapaT Ha JHe NpeKeqyika MHOTOKDATHC II€PEroHsieTcst B
CpEeIHIOI KHUIIKY H 00paTHo.

4. HenepepapeHHble XHMTHHOBblE OCTATKH 3arJjoueHHOH AOObIUM 3adep-
AUBAIOTCS CUTOBM/HbIM allliapaTtoM B 306€ U BLIBOASTCA OTTyAa uepe3 poT
NyTeM BbIBOpPAuMBaHHS HapyxXKy [VIOTKH, [HIIEBOAA, a MHOIAA H IepPelHero
orgena 306a. BoiBepHyTasi HapyXy B BHJe X000Ta HacTb NepelHell KHHIKH
BBOpayuBaeTcs 0OpATHO NYyTeM 3arjaTblBaHHd [PH y4aCTUU DPOTOBLIX Op-
TaHOB.

5. Cpa3y ke foc/ie TPUHATUA NHIUM HAYMHAETCH BblieJeHHE NePHTpo-
Puyeckoii mem6Gpannl. TpyGka mnepurpodugeckoir MemOpanbl fAesaeT B
cpefiHelf KHIIKE ¥ pPeKTalbHOM pAaCliHpeHUH 3aJHell KHIIKH TJAyGOKYIO
NeTi0, UTO YIJIHHAET CPOK npeOblBAHHS B Hell MHUILH H MOXET paccmar-
puBaThCs Kak NpucrnocobineHse K Oojiee MOJMHOMY ee BCaCblBaHHMIO H ycBOe-
unio. [leputpoduueckas memOpaHa NpH dedeKalUH MOHEMHOrY BbIBOJUTCS
HapyXy H ee Topyauluii KoHel oOpbIBaeTcsl IPH [OMOLIH PeKTaJIbHOI'0
annapara.

6. BcacbipaHWe MPOHCXOAUT NPEUMYHIECTBEHHO B CPEAHEM OTAeNe Cpel-
Hell KMIIKM M OTYacTH B TOHKOM OTAese 3aaHed.

7. Bech mpouecc nuiieBapenusi gaurcs ot 3 mo 5 wacos. HopmassHo,
Tipd HaJMYMH NHULIH, ee CXBaTbiBaHWE W 3ar/laTbIBAHWE MOXET NPOMCXOLHUThH
B J060e BpeMsi, HE3aBHCHMO OT CTaluH [epeBapHBaHHA paHee 3ar/ioueH-
HOM ROOLIYH.

8. OcoGeHHOCTH CTpOeHHs u (QYHKUHH MNUIEBapPUTE/IbHOH CHCTEMBI Y
auuunok Chaoborus sIBASIOTCH B BLICOKOH CTeNEHM CHEllHalbHbIM IPHCIO-
cobjenreM K XHIIHOMY THNY NMTAHHS B YCJIOBHAX JXM3HM B BOLHOH cpene.

9. HauGonee BepOSTHOH MNPEANOCHIIKOA K BO3HHKHOBEHHMIO 3TOro IpH-
cnocobsieHUsi B TpOLECCE 3BOJIOUMM  CIeAYeT CUUTATh NHTaHHe JIMYHHOK
TPEHMYILECTBEHHO KPYMHOH [00bluedl NpH OTCYTCTBHH CIHEUHA/bHBIX MpH-
crnocobsieHHH K ee M3MesbUeHHIO.
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ON THF MECHANISM OF DIGESTION IN THE LARVAE OF
CHAOBORUS (DIPTERA, CULICIDAE)

A. MONTSHADSKY

Zoological Institute of the Academy of Sciences of the USSR (Director

E. N. Pavlovsky, Member of the Academy)
Summary

The mechanism of digestion studied in vivo in the larvae of Chao-
borus crystallinus De Geer characterizes the larvae oi the subfamily
Chaoborinae and may be distinguished by following peculiarities.

1. The gulped prey with but slightly hiurt cuticle enters in
the muscular crop where the liquid content is partly squeezed out of
its body by muscle contraction.

2. Digestion takes place in the crop. The digestive juices are forced
to it out of the midgut due to the special adaptations.

3. Fluids leaving the crop are filtrated through a peculiar sieve — like
organ at the bottom of the glizzard into the midgut. Such an exchange
of liquid content between the crop and the midgut proceeds repeatedly
resulting in the most complete digestion of the food.

4. Indigested chitinous remains of the prey are stopped by the sieve-
like organ inside the crop and discharged through the mouth by turning
out the pharynx, oesophagus and the front part of the crop. Protruding
part of the foregut is reverted to its former position being swallowed
with the help of the mouth parts and the antennae.

5. Just after taking food the formation of the peritrophic membrane
begins. Tube of the peritrophic membrane makes a long loop in the
midgut what considerably prolongs the time of the food remaining
in it. That may be considered as an adaptation to the more complete
absorption of the digested food. Another loop is formed in the rectal
ampule of the hindgut where the peritrophic membrane is found to be 3
hours after feeding, Later on the peritrophic membrane is thrown out
little by little at the time of defecation and its tag protruding outwards.
is separated by the aid of the rectal organ.

6. Absorption takes place chiefly in the midgut and partly in the
hindgut.

7. The whole process of digestion lasts from 3 to 5 hours. Catching
and swallowing of food when present may generally take place in any
time not depending on the state of digestion of the previously gulped

rey.

P 8. Peculiarities in the structure and function of the alimentary system
in the Chaoborus larvae are highly specific adaptation to the predatory
type of feeding under the water conditions.

9. Feeding of the larvae chiefly on comparatively large prey together
with lack of means to its mastication (and impossibillity to develop any
masticatory structures within the process of subsequent evolution)is the
most probable reason to the origin of the adaptation described above.



300JIOTUYECKUU KYPHAJI
TOM XXIV 1945 Bbill. 2

OB OCHOBHOM NJIAHE PHCYHKA KPbIJA LEPIDOPTERA

b. H. LIBAHBHY

JleHHHrpagcKuit rocygapcTBeHHNIl YHHBEpPCHTET

YecraHoBieHue toro ¢akra, Yto PHUCYHOK Kpbiia Lepidoptera cocrour ns
K4yeCTBEHHO Pa3/HYHBIX KOMIOHEHTOB, COeJMHEHHHIX B HECKOJbKO CONOJX-
YdHEeHHbIX cucTeM {10, 4], mocayXuJ1o HayanOM MHOTOUHMC/EHHBIX CPAaBHH-
TeJbHO-MOP(POTOrMUECKHX Y 3KCIEPUMEHTaJbHBIX  Hcchenosanui [13]. Ha
OJHOM K3 HepBbIX MecT B 3Toi oO6Jjactu CTOMUT npobGiema obulero miasa
pHCYHKa [Jis BCero oTpaja. B cuny rpoMajHoOro KOJHYeCTBa M pasHoofpa-
3HH OTHOCSUIHUXCA CI0Za (aKToB pafora ecrecTBeHHO pa3fusiach Ha 3TANbI.
IlepBoHauasbHo ObL1 BbIICHEH OGWHI MJaH PUCYHKA aJsi OGHIMPHON HHM(a-
JouAHoi rpynnel cemeiicTs [10], 3aTeM HEKOTOpBIE KOMIIOHEHTHI 3TOrO ILla-
Ha Obijim KoHucraTHpoBanbl y Heterocera [4, 1]), satem GbliM yCTaHOBJEHbI
obuixe nuaHel Anas cemeiicts Arctiidae [18], Saturnidae [3] u Lasiocampi-
dae [9]. Huxe onucHIBaOTCH pe3yspTaThl aHAJOTHUHOTO H3YUEHUsI ceMeicTB
rony6anok (Lycaenidae) u mapycuukop (Papilionidae) m HavedaloTcsi HeKO-

TOpble uepThi O0llero IJaHa pUCYHKAa AJ4s1 GOoJblled uacTH oOTpsiaa
Lepidoptera.

1. Fony6smku  (Lycaenidae)

Fony6suku npunaanekar K xpynHeidmuM rpynnav Rhopalocera u oriu-
yaloTca GoabmiHM  GoratctBoM pucyHka. Ha Martepuane 300J0rHueckoro
nactuTyTa Akamemun Hayx CCCP ymanoch 1pocsieANTh 3BOJIONHIO PHCYHKA
JuneHHn B 25—30 HanmpaBJieHHSX, KOTOpble O0XBaTbiBAalOT Npeo(aafaiomylo
YacTh ceMelicTBa W BeAyT cBOe HAayaJo OT ONHCHIBAEMOr(0 HHXKe NPOTOTHIA.
Takum 06pa3oM OCHOBHOH NJaH DHCYHKA JHUEHHJ MOXKHO CUYHTATh YCTaHOB-
JeHnbIM. Bce mosiyuenHbie aJ1f JIMUEHH[ HAaHHbIE UMeeTCs B BHAY ONyGJHKO-
BaTh OTAeJbHO, a 3[eCh MBI OCTAHOBHMCS JIMUIb Ha TPOTOTHIE W HA ABYX
NPHMEPAX ero 3BOJIOLHM.

Ilporotun pucyHka Jjunenna (puc. !a) cOCTOUT M3 ABYX I'PYMN KOMIO-
HEHTOB — CTpPHAJbHOH H yMOpaseHoil. K mepBoll mpuHajJexar TpH CHCTEMB
nomepeyHblX NOJOC: HapyXHasl, MeRMajbHad M AucKaabHas. Hapyxkupas cu-
cTeMa COCTOMT U3 Tpex moJscc, of03HauaeMblX, KaK NMepBas, BTOPAs U TPEThA
skcrepubl  (E1, E2, E3). U3 nux E! uler N0 HapyXKHOMY Kpal0 Kpblia,
£2 — orctyna or vero, E% — eme jagbuwie. Bce TpU nosochl mapassiesbHbI.
[lepsas u BTOpasi MeaUa/bHBIE MOJOCHI COCTaBJASIOT CHMMETPHUHYIO Napy
(M1, M?), nepecekaiolllylo cepeRuHy KpblibeB. J[IHCKanbHBIX IOJIOC JBE,
nepBas (D!') OKpyxKaeT AHCKaJbHblE JKHJKH, BTOpas (D?) JeXKHT NPOKCH-
MajibHO OT M2, BHIXOLS TNPY 3TOM Hasaj 3a Hpelesl AUCKAJBHOHR suelkH,
a Ha 3ajaHeM Kpblae Takxke Bnepej. Bce nepeuncinennbie 06pa3oBaHHs TOMO-
JIOTHYHEI OJHOMMEHHBIM KoMioHeHTaM nuMmdanongHoro npororuna, Ilocnen-
HUii OTNHYZeTCS OT TAaKOBOTG JHUEHHA HPHCYTCTBHEM XapaKTepHbIX TJ1a3-
yaThix naTed, Jlumenuiabl Juniedsl Hx, «[Jasku» wHanpumep poda Lycaena
HMEIOT COBEpIeHHO HHYI0 NDHPOAY M BO3HHKAIOT IyTeM siueHKoBOH ¢par-
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MEHTaUHK OpeuMyulecTBeHHo M! (cM. Huke). [IpyrHM oOTJduyueM SBJsETCA
OTCYTCTBHe y JHUeHHA 06a3albHOH MOJOCH. YMOpanbHble KOMIIOHEHTBI, HJH
ymbpel (U), pacnoaaraiores Mexny crpuaibHbiMi. OHH OTAHYAIOTCS OT [0O-
CJeJHYUX pPAaCHibiBYaTBIMH KOHTYDAMH W MeHee HaCbIIeHHOH HUIMEeHTauueq.
Mbl pasnvuaem ouedsnspHyio yMm6py (ol), aexamyio wmexny E3 u M
B He#l nHaxozmsircsi y HuMaJua rJjasyaTtble naTHa. BHYTpH MeaHalbHOH cH-
CTeMbl JeXHT o0lupHoe yMOGpanbHOe ToJe, Kpas KOTOpOro o6O3HaueHbl, Kak
nepBasi ¥ BTOpas MeAHaibHble ymM6pnt (mUl, mU?). W, nakoHem, npoMexy-
TOK MEXIY MelHaNbHOH CcHCTeMO#l M OCHOBaHHMEM Kpbljla 3aHAT GasafbHO
yMm0bpo#, KoTopasi pa3jieqieHa noaocoil [D? na nepsyl H BTOpYio GasasbHble
yM6pur (bUY, bU?).

Puc. 1. Pucynok Lycaenidae: a, b — npororun pucyuxa, c—Thecla niphon, d — Satsuma
irivaldskyi Ld., e, f — Chrysophanus virginiensis Edw.

‘O603na9enun: B — 6asanbHas nosoca mau cucrema (Basalis); bU — 6azansnas ym6pa (Umbra basalis); bU",
bU? — nepag u_BTOpas 6asaapbHne ym6pu; D, D* — nmepsas u BTOpas ZHCKaAbubie 10a0chi (Discalia);
E — skcrepua (Externa); E', E', E3 — neprad, BTOpas_ M TpeTbs 3xcTepun (Externae), eU — mapyxuas
yM6pa (Umbra externa); G — glauca (cungs monoca); iB — unppabasasssas noxoca (infra basalis);” M —
MeaHanbHadg cHcTema (Medialis), M!, M* — nepBag u BTOpas MeauHaabHHe nojaocw (Mediae); mU — meau-
aabHag ym6pa (Umbra medialis); mU!, mU® — nepas ¥ BTOPas MeAHAAbHue yM6DH; ol — ouennspuas
ym6pa (Umbra ocellaris); R', R?, R3— neprad, BTOpas K TpeThsl KpacHuie nogock (Rubrae); R1, R*4 — nocr-
ANCKAALHBIA ¥ AWCKaAbHRA oOTpesku R? resp.; 7% r! — KpacHHE ¥ Wearsie Y4YacTk#d ¢oHa okoao G; U —
yMm6pa (Umbra). Lludpu y kpas Kpnaa 03Ha49aloT HoOMepa sdeexk. Kocas WITPHXOBKA 03HAYIET KPACHHWR
JKeATH LBETA, NepexpecTHay — CHHUHA

KakoBo otyllecTB/eHHe NpOTOTUNA B peandbHbiXx pHcyHKax? Ha nepegnem
kpbiia Thecla niphon (puc. Ic) mpucytcrBytor Mt, M2 u D! MeXAy HHUMH.
Hdocratoyno BbipaxkeHsl Takxke El u E3, npuuem E3 o6pasyer XapakTepHble
st 3TOH ToJiochi s4eHKOBbie BOTHYTOCTH. E? uMeeTcs, no ¢sabo NHUTMeHTH-
posana. Ha 3anHem kpblie Satsuma irivaldskyi (puc. 1 d) M u M2 Beipa-
JKeHbl eute HoJsiee THIHYHO U OGHAPYIKHMBAIOT XAPAKTEPHYIO UEHTPUNETANLHYIO
pacmiblBuaTocTh. D?, 3y6Guatasm E3 uw y3kags E! TakxKe X0opoulo pasBH-
Thl, HO E2? otcytctByer. Chrysophanus virginensis (puc. le) samerHo otiu-
YaeTcs OT NPOTOTHNA IVIaBHLIM 06pa3oM TeMm, uto M! u M? paspenedsl Ha
‘siyediKoBble (parMenTol. Ho 3aTo OH uMeeT OTCYTCTBYIOLIHE Yy NpelBIAYLINX
BUACB NOCTAUCKaJbHBIE OTpe3ok M! wa nepemHeMm xpblie u D? Ha oGoux.
E? 3anHero Kpblaa, OTCyTCTByoulas y Satsuma, xopouto BhipaKeHa 3[€Ch.
Besi ym6panbHast cuctema npeictasdeda y Chrysophanus nmoJHocTbio: npH-
cyretByior oU, mU!, mU?, bU' u bU® TaxuM o6pa3oM KOMIOHEHTHI INpPO-
TOTHNA JIMIEHH[A, KaK 3T0 OGBIYHO ObiBaeT, pacnpeiesieHbl N0 HECKOVIBKHM
ponaM u BHIAAM, KOTOpble, 6yAy4YH B3fATbl B COBOKYHHOCTH, HJUIKCTPUPYIOT
10CTAaTOYHO INOJIHYIO €ro peasH3alHio B Npejesax cemeiicraa.
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OcTaHOBUMCS TeNeph Ha ABYX IPHMEPAX SBO.IOUHH DUCYHKA Y JIHIEHHA.
Ofuieu3BecTHHI PUCYHOK TrpomMagHoro pofa Lycaena NpoucXomZuT mnyTeM
(parMeHTalHH MeAHANBHBIX MOJOC M BO3HHKaeT B mpelemax pofa Thecla.
Kak Thecla sassanjdes (puc. 2a), uUMeeT HENPEPLIBHYK MpOTOTHMUYe-
ckyio M1, ¥V Th. lunulata (puc. 2b) ona pasgenuaach Ha CepHOBHIHBLIC
syeiikoBble (parMentol. Ilocienuwe cranu kpyraeima y  Th. ledereri
(prc. 2¢) U OKPYXKEHHl KaXKIbN GesbIM KOJBLUOM, KOTOpOe OTAeNseT HX OT

/{I l?’ /7,.

Puc. 2. BosHukHOBeHHe PHCYHKA p. Lycaena mytem ¢parMeHTamuH moaoc:

a — Thecla sassanides Koll,, b — Thecla lunulata Ersch., ¢ —Thecla ledereri Kind.,
d — Lycaena anteros Kind.

npuierawmux ymMm6p. OCHOBHBIE YeDTHl «JTHUHEHOBOTO» DHCYHKA YiKe HAJHIO,
n TunuyHas Lycaena anteros (puc. 2d) ommuuaercs or Thecla ledereri
MeHbllle, yeMm 3Ta mociaemuas oT Th. sassanides. M2 u E? noxseprawoTcst
aHAJIOTHYHOH (parMeHTalmuu, a sfueldkosble OTpe3ky E3 CTaHOBATCH BOTHY-
TBHIMH.

Puc. 3. Cansuue nosoc D' u M', a— Thecla syla Koli,
b, ¢, d, e — Thecla betulae L.

Kpaiine uHTepecHa 3BOJIOLHS, NPHBOASIIAS K DHCYHKY Thecla betulae.
¥ Thecla syla (puc. 3a) M! Ha 3aaHeM KpblIe paclIpeHa, pa3ABOeHa M
ornenesa or D! 3aMeTHBIM HPOMEXKYTKOM. YKA3aHHble KOMIOHEHTHl COJIH3HU-
Juch y Thecla betulae (puc. 3 b), Tak uT0 mepenHuit kowew D! mpuxacaercs
K M'. ¥V npyroro sK3eMmimjgpa TOrO e BHAA (PHC. 3 C) KOHTAKT YCHJHJICS,
Y TpeThero 06a KOMIOHEHTA NOJHOCTBIO CJIHJIHCh, HO KOHTYp D! eule BumeH
(puc. 3d), u y uerBeproro D! Geccnenno «morpysunock» B M! (puc. 3e).
Ha nepennem kpbite M! u D! He o6HapyXMBAIOT TEHIEHIHH K COJHMKESHHIO
H pasjejieHbl IIHPOKHM npoMmexyTkoM. Llesblii psx He MeHee IMIy6oKuX MoO-
AMHKAUMA NPOTOTHNA HMEeT MeCTO y APYrUX MNpeACTaBHTeNel cemeficTBa.

2. Mapycunku (Papilionidae)

Cpenu napycuukos {(Papilionidae) nacuutsiBaerca Bcero 12 ponos. Ho,
TaK KaK IEeHTpajbHblii pog cemeitctBa Papilio oueur Gorar Bumamu, Gouib-

3 3oonoruveckuit kypuax, Ne 2
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el YacTblo KPYMHBIMH # SIPKO OKpAlEHHBIMH, TO BCS TPyNNa 3aHHMaer
cpean Rhopalocera omno u3 mepBbix MecT. PucyHok pofa Papilio usyuancs
eme ODiiMepoM [17], KOTOpHIH NpeasoXua AJs Hero cXemy H3 11 nomepeu-
HbIX mojoc. OAHako JfiMep, BO-NEPBLIX, HE MMEJ KOHIENIHMH O PHCYHKe
KaK CHCTeMe, BO-BTODHIX, HCXOAS M3 NDPEAB3ATHIX COOOGpa)KeHWi, OH Hpwuman
NIPOTOTHNIHYECKOe 3HauyeHHe (opmaM Ttuna Podalirius, He oOpaTuB BHUMAaHHS
Ha Jpyrue meHcTBUTeNbHO NPHMHTHBHBIE pOABI ceMelicTBa. Ero mombiTky
YCTaHOBUTH OOLIMH TiaH puCyHKa poja Papilio ciexyer npussath HeyxaB-
weHcs.

Puc. 4. Pucynok Papilionidae.

a, b — nportoTun pucynka, ¢ — Thais rumina v. medesicaste Hb., d — Seri-

cinus telamon., e — Luehdorfia puziloi Ersch., f — Papilio alexanor v, mac-

cabaeus Stgr., g — Papilio pilumnus Boisd., h —Thais rumina L., i — Thais
cerisyi v. deyrolleilOb. (0603nagenns cm. puc. 1)

B OTHOLIEHHH DHCYHKZ NAPYCHUKH CBSI3AHHI C JPYTHMH, YK€ H3yYeHHbI-
mu rpynnamu Lepidoptera. Ho, Bo-mepBhiX, 3Ta CBfA3b SiCHA JIMIIbL Y HEMHO-
TUX NpeacTaBUTeNed ceMelicTBa. Bo-BTopbix, OoHa Mackupyercsi g06aBieHHeM
pana KOMIIOHEHTOB, KOTODHIE€ 110 CBOEMY XapakTepy OTJIHYAIOTCS OT BCero,
uto uMeercs y apyrux Lepidoptera. B-tperbHx, B 3TOM ceMeficTBe nOuTH
OTCYTCTBYIOT 3JIEMEHTbl KDHITHYECKOH OKpacku H cTepeoMopdusma [14, 15],
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XapakTepHble ans GonabumHcTBa Lepidoptera, m Hao60pOT LIHPOKO pacnpo-
CTPaHeHbl AEMOHCTPATHUBHBIE MM TeJeXpoMaTHMecKHe oKpacku [1B], korto-
pble BO3HHKAIOT NYTeM MEJAaHH3aMMH TOJOC M IIOJel — MPOIece, YHHYTO-
KAOUHUE CTepeoMopdH3M U MACKUPYIOHIUH MOpP(OJOryuecKylo Npupoay 3a-
TPOHYTHIX MM KOMIOHEHTOB. B cuiy 3THX ocoGeHHOcTeH yCcTaHOBJieHHe 06-
Hlero nJlaHa pUCYHKA ManuJIHOHHJ BeCbMa TPYAHO, W MpeaJaraeMuiii Huxe
NPOTOTHI HUMeeT IpPeJBApPHTEJbHOE 3HAaueHHUe.

[ns pucyHKa napycHHKOB XapakTepHO pas[BOeHHe I0J0C, KOTOpoe B OT-
JHYHE OT JIHIEHHA U HUMQaAJOUAOB CONPOBOXKIAETCA IPUCYTCTBHEM SDPKO
OKpalICHHOTO NPOMEXYTKa BHYTPH Pa3[JBOEHHBIX KOMIOHEHTOB. Y NalHJHO-
HUJ MOXKHO DasJHYHTb KpaCHYIO W CHHIOIO CHCTEMBl Pa3BOEHHBIX MOJOC,
KOoTopble 00603HauyeHsl Ha PUCYHKax 4—7: mepBasi — KOCOH HITPUXOBKOI,
BTOPAs — NEPEKPECTHOM.

B npororune mnapycHukoB [puc. 4 a,b] mo Kpawo KpeJia HAYT JABE
sxcTepHbl E1 u E2, KOTOpble He OTJIMYAIOTCS OT TAaKOBbIX HHMGANOUAOB H
JuueHnd. Bmecto AByX mnosoc 3lech 4acTo GbiBaeT JiHmlb OHA, IpHYEM
HESICHO, NPOMCXOIAUT Ju 3TO Osarosaps causHuipo E£!' W E2 wiam Gaarogaps
HCYE3HOBeHMI0 onHOH M3 uux. Takas mosoca o6o3HAUaeTCHd [IPOCTO KAK
Externa (E, puc. 4 f). Ilanee cmexyer mosoca, HECOMHEHHO, TOMOJIOTHYHAS
E3 ppyrux cemeitcte, OHa, oaHako, mpuoGpetaer ocofeHHO 6oJbuIoe 3HA-
UYeHHe y TNaNHMJIHMOHMJ, SBJSETCS OAHHM U3 CHHHX KOMIIOHEHTOB, GyayuH
pa3iBOena CHHMM LBeToM, H oOo3HaueHa, kKak Glauca (G). K ueit npuneraer
Ha 3ajHeM Kpblle He6oabiias ym6pa *(U). K cHHMM KOMNOHEHTaM npHHAN-
Jqexar 1akxe D! m D2, KoTopble TOMOJIOTHYHBI TAKOBBIM HUM(MAJIHA W IpH
PasiBOEHHM HHOTAA 3aNOJHSIOTCS cHHUM uBeroM, Ha 3anmuem kpeine D? He
Haiinena. MenunanbHass cucTema 3agHero kpolia (MY, M2) BecbMa THOHY-
Ha (13). SIpKHMX 1UBETOB OHa He 3aKJ/IOYaeT, IPOMEXKYTOK MEXKIYy ee I0JIO-
BUHKaMu Oypblli. Tak kak oHa Hepenko Beler C€e0si KaK ONHMH KOMIOHEHT,
To Mbl 000O3HayaeM ee B nenoM uepes M. Bsin3 OCHOBAHHS Kpbila JEXKHT
6a3anpHas cucreMa (B), Kotopas no CTPYKType noaobGHAa MeZHAJBHOH, T. €.
npeicranisier co6010 Kak Obl pa3BOEHHYIO JIeHTy. B cHay cBoero noJioxe-
HHS OHAa [OOBOJIBHO KODOTK2, M OTHeJbHble HaUMEHOBAHHSl €€ TIOJIOBHH H3-
JIMIIHK. DTOT KOMMOHEHT, BUJAMMO, romoJiornueH 6a3ajbHON CHMMETPUUHOMN
cucteMe, onucaHHol y manenun [enke [2]. IlepeuncyieHHbie TOJOCH HMEIOT-
cst TakkKe M y Apyrux Lepidoptera. B mpoMexyTkax Mexay HHMH pacoJa-
TRIOTCSl KOMIIOHEHTHl KPacHOH cucrteMbl, Hin Rubrae. Kaxnwii u3 Hux mnpen-
cTariager cob0I0 ToJOCY ¢ KpacHO# cpeawnoid. Ha nepexnem Kpoblle ux
uernipe. IlepBas (R!') npoxoaur Mexay Glauca H JHCKaJbHOH siueliKoH, IO
JHHUH, OOBbIUHO 3anuMaeMoil nosocoir M. Ona, 01HAKO, He TOMOJIOTHYHA
9TOit mocJenHed, u6Go Ha 3aAHEM KpblJe OXHOBPEMEHHO TNPHCYTCTBYIOT Kak
R, tak u M. Bropas Rubra (RZ?) mepeiHero Kpblla HAYMHAETCSE MEXIY
D' y D? u moxXomAuT [0 ero 3ajHero Kpas, 3aHHMas MecTO TNOJOChl ME2.
Tperbs Rubra (R3) nexur mexay D2 m B. Ona cymecTByeT TOJNBKO B
JNUCKaJbHON AveliKe W JIMIIEHAa MOCTAUCKaJbHOro OTpe3ka. Haxomnern, ueTBep-
Tasg Rubra JeXUT B OCHOBaHHM KpblJa. B BHUAY ee HeCKONBKO 0coboro
XapakTepa oHa CGo3saueHa Kak un¢pabazanvHas (iB). 3anHee KpbLIO HMeeT
Ha omHy Rubra wmenpiie, yem nepeiHee. B ocHOBanuH ero JexXHT HHQpa-
6asanpHast WONOCA, CXOAHas € TAKOBOH mepenHero Kpeita. Rubra, mpoxons-
myio MexAy M2 u B, Mbl CUATaeM 3a BTODYIO, JONycKas, TAKHMM o6pasoMm,
ucuesHoBenne R3. Ho Tak kax Ha 3ajHeM Kpblle orcyrcrByer D2, To yKa-
32HHYI0 TOMOJIOTH3AIlHI0 HeJb3s CUYHTATh OKOHuaTesbHoit. Hecomaenno
JHUIb, YTO MeJHaJbHAs M KpacHasg CHCTEMBl MOLYT BLITECHSTH APYr APYra.
Ha nepeanem kpblsle MOJHOCTBIO NPeJCTaBleHa KpacHas W HCYes3Ja MEeQHallb-
Hasi. Ha 3aJHeM INPHCYTCTBYeT MeJHasbHasi, HO KpacHas HenoJHa.

HackoJibkO COOTBETCTBYET ONHCAHHBIH NMPOTOTHN PeaNbHBIM DPHCYHKaM?
Y Thais medesicaste (puc. 4 ¢) nepeanee xpewio umeer D!, D2, B u moJ-
HBlT HaGop kpacHbX nojoc (R!, R?, R3). INocTAucKanbHble OTpe3KH R u R?
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CABHHYTHl GasumeTaibHO W OTAEJHJIACh OT CBOMX IIEPeIHHX 4YacTeH, T. e.
noasepraucy uvepesnusanuu [11]. CsdA3p nmepequero u 3ajgHero 0Tpes3xos,
HanpuMep R2, wabGumodaercs y Papilio podalirius (puc. 6 b). Cummerpuunas
ctpykrypa B Buana y Papilio pilumnus (puc. 4g). I'oay6oft uer orcyr-
cTByer Ha nepeiHeM Kpeuie Thais medesicaste, HO om uMeercst BHYTPH
G, D', D? y Papilio alexanor maccabaeus (puc. 41). ¥ Hero xe ecTb
u (B, npaBga Ge3 kpacHoro uBeta, O6a yKa3aHHBIX TIPeJCTABUTENS HMEKT
npoctyio E. Oannako y Luehdorfia puziloi (puc. 4 e) mpucyTcTBYIOT OTHE/]b-
Heie E1 u E® 3aanee kpblio Sericinus telamon (puc. 4 d) Bechbma 6.H3KO
K NpoTOTHNY B cpeAHell 1 B nepudepuueckoil yactsix. OHO HMEET THIHYHYIO
MezpManbHylo cuctemy (M) ¢ pe3ko BolpaxkeHHOH cHMMeTpHed (M, M2),
xapaktepuble R!, E', E2 u umpokyw G. Ilocneansss Jdmesa roay6oro
IBETa Ha HUXKHEH CTOpPOHE KphlJa, HO OH MPUCYTCTBYET Ha BEpPXHEH CTo-
poHe, TOrAa Xak Ha wukHeHd oH ecThb Yy Papilio xuthus (puc. 6 b). Uro
KacaeTcsl NPOKCHMaJibHBIX KOMIOHEHTOB 3aJHerc Kpblila, HENOCTATOYHO TH-
nuuHelX y Sericinus, To R? xopowo BeipaxeHa y Thais rumina (puc. 4 h),
a GasampHas nosoca {B) y Thais deyrollei (puc. 4i), rie scHo BHIHO
CTPYKTYpPHOe CXOJCTBO ¢ MeauannpHOH cuctemoil (M), m y Papilio pilumnus
(puc. 4 g). KommoneHT, KOTOPbIH, MOBHIHMOMY, MOXKHO CYMTATh 3a HHbpa-
6asanpHblil ({B), uMeer KpacHblif murmenwT y Sericinus (puc. 4 d). Oraenn-
Hast ymMOpa mMeercss y amepukanckoro Papilio telamonides (U wa puc. 5d).
Takum o6pa3oM OOJBLMIMHCTBO KCMIOHEHTOB IpPOTOTHNA OOHapyxuBaeTcs
y OTHeJbHLIX mpeicTaBHTeJiel ceMeficTBA B AOCTATOYHO THIHYHOM BURE.

[lpoTOTHN pHCYHKa NapyCHHKOB OTJIHYAaeTCs OT TAKOBBIX TONyGAHOK U
HHMGa/IOMA0B NMpeXkAe BCEro OTCYTCTBHEM MeIHa/IbHOH CHCTEMBI HA NeEpen-
HEM Kpblle. DT0 ABJIdeTcH Ha/deKo HAyLleH chenuanusauueir, u6o gaHHas
cHcTéMa CBOHCTBeHHa OOJbIIMHCTBY KpymHbix rpynnm Lepidoptera. Ho tak
Kak W B 3THX IPyNNax OHa HePeJKO NOABEPraercs YacTUUHON WJIH [OJHOH
penyKUHH, a2 B TO Ke BPeMs Ha 3aJHeM Kpblle NaIWJIHOHMZ OHA Cylle-
CTBYeT, TO JaHHbIl OTPUIATEJbHBLIH NPU3HAK HE SIBIAETCH NPHHIIUIHANLHBIM.
Dosiee BaKHO MOSIBJEHHE Yy NANMUJIHOHWI KpacHOH cuctembr mosoc. OHa co-
BEpLIEHHO CBOeOoOpa3Ha M B TaKOM BHJe He CBOHCTBEHHA JPYTLUM CeMeHCTBaM
Lepidoptera. Kak yxke ykas3aHo, ee Helb3sl IOMOJIOTH3HPOBATH C MeIHaJb-
Ho#t cucrtemoll. [lockosbKY OHa JeXHT B NPOMEXKYTKax MeXAY HXHUCKAJbHbI-
MH ¥ MEeIUaJbHBIMH KOMNOHEHTAaMU, €e TIOJIOKEHHEe OTBedYyaeT TaKOBOMY
ymOp, uanpuMep, JuueHud, C ppyrodl CTOPOHbI, ¥ NAAEHHN H y CQOUHTHI
MOJIOCHl  YMODalIbHOrO TNPOUCXOXKAEHHS HHOTAA HOAPasjessioTcs BAOJbL Ha
ase mnosnosuHbl. Ho kakue-mnGo spKHe wuBera BHYTPH NOApasiejeHHbIX
noJoc TPH 3TOM He NoABJAsiOTCA. B ofmeM, oaHako, KpacHYI0 CcHCTEMY
TIAMWJIHOHU BPSA JIU MOXHO pAacCMaTPUBAThL HHaue, KaK BHICOKOCHEIHAIH3H-
poBaHHOe NPOU3BOAHOe yMOpaJbHbIX moJjoc., OHa siBAsercss ORHOH M3 BaX-
HeHIINX OCOGeHHOCTEeH ceMeHcTBa, M cjaelyer NOXUYEPKHYTh, 4T¢ npuoGpe-
TEHHBII €0 CTPHAJBHBIH XapakTep BbIPAXKEH He MEHee CHJBHO, YeM B
HAaCTOSIINX TIPOTOTUNHUECKHX I10JI0CaX.

PaccMOTpeHHbIH NPOTOTHN INOABEPraercs MHOTOUHCJEHHBIM MOIH(DUKA-
L¥AM B peaJbHbiX pucyHKaXx. Huoraa oHnu moBosbHO mpoctsl. Hanpumep,
y Parnassius (puc. 6 c, d) cunpHO penyuupoBaHa KpacHas cucrema. Ha
nepeAHEM Kpblle OHA NpelCTaBleHa HEMHOTHMM OCTaTkKamu Ri, Torjga kak
R? u R3® nonnocteio orcyTcTBYIoT. Ha 3amHem kpolne R oGpasyer gBa xa-
PAaKTePHBIX KPYIIHbIX TJ1a349aThlX NATHA € KPAacHOH cepelHHOH u OesbiM I eH-
TPOM Kax[oe, W NATHA MeHBbIIECrO pasMepa B 3aiHHX suelikax, KpoMe Toro
coxpanserca R2. M3 nmpourx noJjoc cilefyer OTMETHTH IPEKPACHO BbIPAMKEH-
Hele D' u D? Ha nmepejHeM Kpblje, IHHPOKHE, HO c/1aG0 HHrMEHTHDOBAaHHBIE
E v G na oboux Kpblibsix, B Ha nepeaHeM Kkpblie M oCcTaTok M Ha 3amHewm.
Y nekotopuix BHAOB G [gaer Ha 3aXHEM Kpblie BTOPYIO CEPHIO IJa3uaThblX
NATEH, HEHTPHPOBaHHYIO roJy6eim (P. charitonius).

Uentp taxectu cedmeficTBa, 0xHako, JexuT B pole Papilio. B stoM rno-
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cleHeM HaME€YaloTcs JB€ TPYMIIBI PHCYHKOB: NOJAJHPOHAHAS H MaxaOHOMI-
Hag., [lonanupouAHasi XapakTepH3yeTcsi COXpaHeHHEM KPAacHOH CHCTEeMBI H
cBOeOoGpa3HOH yTpaToil KpacHON 30HBI NepelHero Kpeljia, T. €. 4acTH KpPbLJIO-
Bo# moBepxHoctu. Tak Ha nepemnneM Kpoiie Papilio podalirius v. feistha-
melii (puc. ba) wumeerca E, pa3nBoenHas G W THIHYHO DPa3JABOEHHbIE
Dt u D2, Kak ycranoBua eue 3iodpdepr [4], R u R? noaBeprauch NHepes-
JHU3aUMH, 4 MMEHHO 3agHuHl oOTpesok R! oTHeamacss OT fepeiHEro U cMe-
CTHJICA Ha reoMeTphueckoe npojao/kenue DU, a 3aguuii oTpe3ok R2 (R21)

Puc. 5. 'enesHc noaalupoMAHOro PHCYHKa:

a — Papilio podalirius V. feisthamelii Hopff., b — Papilio

podalirius v. podalirinus Ob., ¢ — Luehdorfia puziloi Ersch.,

d — Papilio telamonides, ITynkTUp noxasmBaeT aTpOdupylo-
UYIOCH 30HY KYKOAOUHOTO KpHJa

CMECTHMJICH Ha NPOJOJKEHHe NoJochl R3. B To Xe BpeMsi nepefHuil oTpe-
30k R arpoguposaica. Opuako y Papilio podalirius v. podalinus
(puc. 5b) on coxpanuacs (R?4) u coeluHeH ¢ NOCTAMCKAJbHbIM TOCpEX-
CTBOM LIMPOKOrO TeMHOTo noJjisi. DasanbHas mojioca HopMadpHa (B). Ha
3aJHEM Kpblle H3MEHeHHUsl GoJiee CJIOXKHBI M CTAHOBSTCS NOHATHBI NPH CpaB-
senun ¢ Luehdorfia (puc. b¢). PucyHok nocaepsHeil no cocTaBy OJH30K K
TakoBOMY Sericinus. PasHuma cocToHT TJaBHBIM 00pasoM B TOM, 4TO Yy
Luehdorfia G paspenunach, Ha suelfKOBble OTPE3KH, a MeJMasbHAasg CHCTEMa
MeJIAHH3HPOBaHAa M INIOTOMY yTpaTuja crepeoMopdHyio crpykrtypy. [lopanu-
pouinbii Papilio telamonides (puc. 5d) ormuuaercas ot Luehdorfia, Bo-
nepBbix, TeM, uto R!, Kotopas y Luehdorfia npuieraer x ym6pe Ha BceM
NPOTSXKEHHH, KpOMe IlepefHero KOHIA, COXPaHHJIa 3TOT KOHFAKT JHOIb B
Tpex 3aJHUX fAueHKaX, a B NPOUNX OTHEJMIACH OT Hee W INPUCOeAHHHJIACH
K cysusmieiica M. Bo-Bropeix, G, coxpanuBlilas CcBOR cuHHH LBeT JHIIb
B TpexX 3aJHUX suelfiKax, JEXKHT NOYTH Ha Kpaw Kpblia. OTciofla  MOXKHO
3aKJI0UNTh, 4To y Telamonides wcuessa Ta yacTh Kpas Kpblia, Ha KOTOPOH
y Luehdorfia maxoasarcs E w wmmpoxruii npomexyrok wmexay E wu G.
Cx0oAHOe HCUe3HOBEHHEe KPaeBOi 30HEl GBLIO NMpexNosokKeHo y pona Haetera
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Ha OCHOBaHMU COOTHOmeH#u# B pucynke [12], a daxTuueckas ee arpodus
TpH PasBHTHH KYKOJIKH YCTaHOBJedHa Xak pa3 y Papilio podalirius {6]. Pu-
CYHOK 3aimerc Kpbuaa Papilio podalirius orsmuaercst or Telamonides aumie
B Aeransax. OT OMHCAHHOTO OCHOBHOIQ NONAJHPOUZHOTO PHCYHKA HAYWUHAET-
Cf HEeCKOJILKO HANMpPABJCHUH 3BOJIOLHH B aMePUKAHCKOH M UHAO-MaJaicKo#
tdaynax. Cioma xe npuMblkaioT ¢opMbl THna Papilio sarpedon.
MaxaoHou/IHble PHCYHKH XapaKTepHU3yIOTCS MOYTH MOJHOM noTepei Kpac-
HOH cHcTeMmbl (puc. 6 a,b). W3 Hee quuib uHOrga coxpassercs HH(ppaba-
3anpHas nojoca (puc. 4 f). Oanako e HCue3HOBeHHWe He GeccraenHo, uGo,
HanpuMep, y THOWYHOrO B 3TOM oTHowlewun Papilio xuthus (puc. 6 b) Ha
3anHeM Kpblie no obeum ctoponam Glauca Jiexxar pelKeBaTO-KpacHsle MAT-
Ha (r% r'j, KOTOpble MOXKHO TpPAKTOBATh KaK oOcTaTKu R!, TIpOHHKIIHE

Puc. 6

a — Papilio machaon L., b — Papilio xuthus v. xuthulus., ¢, d — Parnassius
nomion v, virga Schauf

«CKBO3b HEE€» B HAaDYXKHYIO 30HY Kphblna. ATpodus 3Tolf 30HBI, XapakTepHas
Ul TIOAANHPOUAO0B, 3Mech He uMmeeT Mecta. C Apyroif CTOpOHBLI, AJs Maxao-
HOMJIOB THUIIHYHO Pa3BHTHE INPOMOJbHbIX KOMIOHEHTOB, KOTODblE HEPENKo
CONPOBOKAAT NOYTH BCe XKUWIKK (puc. 6 a, b). Ha mepennem xpbine
P. machaon (puc. 6 a) npekpacHo passutel D', D2 u B, npuuem gOBa nao-
CJeHUX KOMNOHeHTa CABHHYTH Gasugyraneho, Papilio xuthus u 6auskuit
K HemMy Machaon sBJAIOTCS NPUMHTHBHBIMH MaXaoOHOMAHBIMH ¢opmamu. Ot
HHX NPOMCXONAT PHCYHKH TakMX Tunos, Kak Papilio thoas, agavus, aeneas,
demolion, coon, dasarada, paris, ulysses u Ap., KOTOpble KpaiHe pas/iHugbl
M BO3HHKAIOT KaxAblii cBOMM myTeM. OTHOCSIIHIACS CIOfla MAaTEPHAa] HMEeTcs
B BHUIY ONMYyGJHKOBAaThb OTAEJBHO, 3/€Ch XKe B KaueCTBe TPUMepa YKAXKEM Ha
Papilio erechteus (puc. 7), xoTopeli no o6uweMy BHAY OTJIHYAETCH OT
Machaon oyeHb CHJBHO, HO MOD(OIOTHYECKHE OTJIHUYHA HEBEJIHMKH H CBOLAT-
CS K TOMY, YTO Ha TepelHeM Kpblje Hcyedga G, a COXPAHHBLIHECH
E, D' v B Gnemnsl, TOTJa KaK Ha 3aJHEM HMEIOTCA CHJBHO Pa3BUTHIE,
wrpokHe E u G, pasfeneHnble KPaCHbIME SI4eHKOBBIMH TPOMEXYTKaMH (r9),
4 6aenHas B.

3. O6wwmii naan pucynka kpeiia Lepidoptera

Eciu nporoTuner HEM(anouaoB W JHUEHHA GJM3KH, TO NAMHJIHOHHIBI
COENMHEHbl C HHMHM Y€pe3 IOCPeJCTBO HEMHOTHX NIPHMUTHBHBIX (OpM, TOrAa
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KaK IJaBHble MyTH 3BOJIOLHUH MAaNUIMOHHK CBS3aHbI C KOMIOHEHTaMH, KOTO-
pble y HuM}asouaoB u jumeHnn Jaubo orcyTcTByloT (Rubrae), muGo nmeror
MHOH Xapaktep M MeHbliee 3Hayenue (Tpethss Externa — Glauca). Teum xe
MeHee 3KCTEPHBI, MeIHaJbHAT M MAHCKAJbHAS CHCTEMbl SABJISIOTCH OOLIAMH
IJsl BCEX 3THX TpexX OGLUIMPHBIX CPYII, OXBaThIBAIOUIUX 3HAUYHTEJIbHO OOJbLIe
nosioBHHE Bcex Rhopalocera. HecomHenHO Ty ke OCHOBY DHCYHKA HMEOT
1 nouty Heusyuenusle Erycinidae u Hesperidae; mupoko usBecTHsie Heli-
conidae aBASIOTCA B OTHOLIEHHH pPHCYHKAa CHEHHANHU3HPOBAHHOK BETBBIO
HUMdannl, U BONPOC He fiCeH JHUIb B OTHOUIEHHH MUEPHA H JaHaug C HX
CHJIbHBIM TesiexpoMatuamoM. Urto kacaetrcs mo Heterocera, 1o Meauanbuas
chucTeMa u IlepBasi AHCKAJbHAS 10/10Ca ONHCAHBL Y TaKHX KPYNHBIX TPYMI,
Kak Mensefuunl [8], carypuuu [3] m mupasuasl [7]. Ouu uMeEOTCA TaKxe Y

Puc. 7. Papilio erechteus Don. Puc. 8. O6uuit npoToTHI
pucynka kpniia Lepidoptera

GpaxXHHKOB M COBOK [4, 5, 6]), nasuokamnuia [9], Horogontux ([IBanBuy,
Heony6..) W ap. B BbICUIel cTeNeHH THNMYHA MelHajbHas CcHCTEMa msjde-
Hun {1, 2]. Us gpynusix rpynn Heterocera cosceM WM MOYTH He 3arpo-
HyTH HccaedoBanueM Hepialidae, Tortricidae, Tineidae, Noctuidae, Castnii-
dae, Zygaenidae u Syntomidae. Onnako Haxke BMecTe ¢ NHepHIaMH H ja-
HauJaMy OHM He COCTaBJSIOT GOJBUIMHCTBa oTpsna. [lostoMy yxe ceftuac
MCXXHO HAMETHTb KOHTYpHl o6Ulero njaHa pHCYHKa kpbiaa Lepidoptera.

On (puc. 8) caaraercs W3 NOOYEPEJHO PACNOJOXKEHHBIX CTPUANBHBIX R
yMOpanpHbIX KOMIOHeHTOB, CepelduHy Kpblla 3aHHMaeT MeAHa/bHas CHCTEMA
(M1, M?) ¢ mepBoii auckanbhoit mosocoit (D') BHyTpH. B ocHOBaHMM KpbLIa
JexMr 6asajbHag noJsoca (B), KoTopas npeacTaBisieT COGOI0 INHCTAJNBHYIO
[OJIOBHHY CHMMETDHYHOH CHCTEMbl, TOTJ2 KaK ee NPOKCHMAJBLHYIO HOJIOBHHY
Mbl He BBOJHMM B JaHHbIi IPOTOTHI, TAaK KaK OHa BCTpevaeTcss JHIIb Yy He-
muorux ¢opm [chunruawe (IBanBuu, Heomy6J.), HANHIHOHMIBL, HsAeHHIH].
O6paTHGe MNOJIOXKEHHE HMEeT MeCTOo B OTHOIIEHHHM Nonochl E, Jexaiied Ha
nepudepuu kpouia, OHa, cyAs no ee cTepeoMOp(hHOH CTPYKType, NpelcTaB-
Jsier co6010 NMPOKCHMANBHYIO IOJIOBHHY CHMMETDHUHOH CHCTEMBI, HO COOT-
BETCTBYIOIUAS NMCTaJbHAs IOJIOBHHA HOKAa He OOHapyXeHa, DTOT KOMIIOHEHT,
MNOBUAHMOMY, COOTBETCTBYeT Tperhell 3kcrepHe (E3) Rhopalocera, wo aus
OKOHYATeJbHOH TOMOJIOrM3allMY HYXKHO elle CheluasbHoe HCCJAeLOBaHHE,
Haxkonel, no kpaw Kpbuia uaer y3kas nosoca E, koropast y muHorux Hete-
rocera IpeldCTaB/eHa HHTEDBEHO3HBIMH NATHAMH. B mpoMexXyTkKax Mexnay
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nepeyncIERHbBIMY [IOJIOCAMH JlekaT ueTbipe ymMOpel, napyxHasa {elU), ouesa-
aspHas (oU), Meananvhaes (mU) u GasanpHas (bU). B takom Bugme o6wuit
TIPOTOTHN JOBOJBHO OJM30K K COCTOSHHIO, HalJI0laeMOMY Y HEKOTODhIX
nsagenun (Euchera rectificata) u Gpaxuukoe (Ptepogon gorgoniades). He-
CKOJBKO MeHee NOJHO ero BocnpousBeigenHe y JjasHokamnuA (Trichiura
crataegi) u Hotopoutux (Gluphisia grenata). C apyro#ét croponb, y Gpax-
HHKOB BCTpeyaercs Gojiee NOJHBIE cocTap 0a3ajbHOH CHCTEMBl, KOTOpas
y Daphnis umeer takxxe u npokcuMambHyio nosoBuny. HaoGopor, y catyp-
Huli 6asanbHas cucTeMa cJal0o NpeAcTaBJeHa, HO 3aT0 HMX HapyXHas 30HA
NoJBepraeTcsl CHJIbHBIM YCJIOKHEHHAM. YKJOHeHHS OT JAaHHOrO INPOTOTHHA
y Heterocera upesBblualiio MHOTOUHCJIEHHB M COOGLIAIOT KaxAOH rpymie
ee xapakTepHble ueprhi. Ho cpeiu MHOXKecTBa YKJOHSIOUIHXCS OT HEro
(opM B OGONBIIMHCTBE CeMEHCTB BCTPEUAIOTCH [PEACTABHUTENH, OJH3KHE K
HEMy, 4TO IpHAaeT eMy 3HaueHHe OObeIHHSIONIEH CXEMBI,

Uro kacaercs Rhopalocera, To Bce uayueHHble WX ceMeHCTBa OTJIHUYAOTCH
oT o6ulero NpoTOTHNA NpexJe BCero Pa3sBUTHEM MUCKAJIbHON CHCTEMBI, KO-
Topas Kpome nojochl D! umeer Takxe mosocy D2, He o0GHapyXKeHHYIO HO
cero Bpemenn y Heterocera. Kpome toro mas Rhopalocera xapaktepuo
NIpUCYTCTBHE TPEX CXOMAHBIX aKcTepH. Ecnn npe mnepudepuueckue n0s0Chl
obmero mnporoTHna oteeuawot mosocaM E' u E3 Rhopalocera, TO 6bITh
Moxetr E? npoucxoAuT M3 ero HapyxkHo#t ym6pel (elU). Cokomos [8] Tomo-
JIOTH3UPYET TPH IKCTepHbl MeaBelun TakoBeiM Rhopalocera. Bompoc, oxna-
X0, Tpe6yeT <ClnenuajpHOrO u3ydyeHHs. B oTHOWIEHMM OTHeJBHBIX TIpynn
Rhopalocera namo ckasatb, 4TO rpOMajfHbli KOMIUIEKC HUMGaJux H pOA-
CTBEHHbIX CeMeHCTB OTJHYaeTcs NPUCYTCTBHEM B Oue/spHO# ymGpe r.as-
yarblx nared. [locaenanne npexcraBiasior ¢oGoi0 HosooOpasoBaHus. Jluie-
HUAB 06HAPYXKHUBAIOT HAUGOJBIIYIO OJIH30CTh K 06lleMy MpPOTOTHIY, TOTrJa
XaK AJis NPUMHTHBHBIX M TNONAJHPOHAHBIX NaNMJINOHHIL HauGoJiee Xapakrep-
HO npeBpalledde 4acTH yMO6p B KDacHYIO CHCTEMY TIOJIOC.

Pucynku Lepidoptera, koropbie cxemarusupoBansl B oflleM HPOTOTHIIE,
SBJISIOTCS. B CBOeM OOJBUIMHCTBE KpunTHyeckKuMu. [IpuHnun crepeoMopdus-
Ma, JIEKAUIHA B OCHOBe HX CTPYKTYpHl, NposiBAsercsl He TOJNBKO y dYellye-
KPBIJIBIX, HO ¥ Y APYTHMX HaceKOMbIX (Kak, HanpHMEp, capaHueBhle), a TaKxkKe
y OTHH, PenTHJAMH B APYrHX KPUNTHUECK#X NO3BOHOUHbIX. Takum o6pasom
o6wwiuii nporoTHn pucyHka Lepidoptera nomuuneH o6IIMM 3aKOHAM KPHIITU3-
ma. C apyroiéi croponul, kak y Rhopalocera, tak Hepeiko u y JieTaloimux
aHem Heterocera, Ha TeX [OBEPXHOCTHAX KPblJIbeB, KOTOpble OTKPBLITHI NpPH
AKTHBHOM COCTOSIHHM HaCEKOMOr©Q, Da3BHBAIOTCH TEJIeXPOMATHYECKHE PHUCYH-
KH, 06bIUHO COCTOSIIHe M3 MEJIaHH3UPOBAHHBIX MOJVel, TPOPe3aHHbIX HEMHO-
THMH KDYNHBIMH SIDKO OKDaleHHBIMH NSITHaMH. DTOT THIN PUCYHKA, OTJIH-
HasiCh KOPEHHbIM 06pa3oM OT KPHITHYECKOTO NO CBoeMy GUOJIOTHYECKOMY
3HAUEHHIO, SIBJSETCS, OJHAKO, B OUeHb MHOIHX CJydYasX ero MopdoJoruye-
CKHUM INPOM3BOJHBIM H CJ€J0BATENIBHO INPOHCXCHUT OT TOro Ke o6inero
TNpOTOTHNA pHcyHKa Lepidoptera.

Pe3iome

[TpotoTun pucyska Lycaenidae (puc. 1 a, b) cnaraercst H3 Tpex 3KkcTepH
(EY, E?, E%), mennanprofi cucTeMunl (M!, M2), nByX mHCKaJbHBEIX [OJOC
(D!, D?) u cepuu ymbp, 4epeaylOIHXCsA € yKasaHHBIMH mosiocamu (oU, mU?,
mU2, bU1, bU?). Thecla u Satsuma (puc. 1c,d) uMelor nporoTHmHUecKHe
E3, M', M y D', Chrysophanes (puc. le),— npototunuueckne E! E2
H yMOpHL.

B npejenax cemMeHCTBa NPOTOTHUN HOJBEPraeTcst MHOTOUHUCJIEHHBIM MOIH-
¢ukanuam. Hanpumep y Thecla (puc. 2 a, b, ¢) M! nenurcst Ha siueHiKOBblE
¢parMenThl, uYTO NPUBOJAMT K XapaKTepHOMYy DHCYHKY poxa Lycaena
(puc. 2d), a y Thecla betulae D! Bcrymaer B KoHTakT ¢ M* (puc. 3 b)
¥ NOJIHOCTBIO CJHBaeTcs ¢ Hel (puc. 3 ¢, d, e).
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B nportortune pucynka Papilionidae (puc. 4 a, b) umeercsi 1Be 3KCTEpHH,
TOTHa KaKk TpeThsl pasABOeHa cHHUM M HaspaHa Glauca (G). Cuctema M', M?
ecTh TOJbKO Ha 3aiHeM Kpbuae, D! nwa o6oux, D® TOJbKO Ha TepefHEeM.
Kpoume TOro ectb cuMmeTpuuHasi 6asajipHas noJioca (B) Ha 06OMX KpPBUIbSX
u U Ha 3agHeM. OcoGeHHOCTbIO ABJAETCA CHCTeMa KpacHbIX TOJOC
(Rubrae — R, R2, R3, {B), pa3jBoeHHbIX KPaCHBIM LBETOM H YepelyHoUiHX-
csl C paHee nepedYHCJIeHHBIMH.

B peasbHBIX pUCYHKaX MOXKHO BHMIeTb Ha nepeiHeM Kkpeule R!, R2, R3
(puc. 4¢), E1, E? (puc. 4¢), iB, tunuunyio G (puc. 4i) u B (puc. 4g),
Ha 3amuHeM Kpwute E!, E2, G, R, M, M2, iB (puc. 4b), R? (puc. 4h)
u B (puc. 4 i).

B mpegmenax cemeficTBa IPOTOTUN HOJABEpPraeTcst MHOTOUHCJIEHHBIM MOJK-
¢uxkauusm. s Parnassius (puc. 6c¢) XapakTepHO CHJIbHOE Da3BHTHE
D' u D? Ha nepenHeM KpbLle, coxpanenue RZ B Buue sueHKOBbIX (parmen-
TOB, IJa3yaThlX Ha 3ajHeM Kpblle, Onensocts E u G, pyrumenrauus M,
coxpaHeHHe B Ha mnepenHemM u R? Ha 3afiHeM Kpblle, HCUe3HOBEHUE
R2 u R3 mepenyero xphiJja.

B pucynkax Papilio podalirius u cxoaubix nepeinee kpwlio (puc. 5 a, b)
XapakTepHsyercs nuepeisnusanuedr R! u R2, yacTuyHOH aTpodHeld RZ u co-
xpanenieM R3. Ha 3aaHeM Kpaepasi 30Ha Kphlla B (pa3e KyKOJKH aTpodH-
pyeTcsi, B cuiy uero ucyesaer £, a G CTaHOBHTCS KpaeBbiM KOMIOHEHTOM
(puc. 5 ¢, d); kpoMe Toro R! mpuaBuraercs BILIOTHYIO K M.

B maxaoHouaHbIX pHCYHKax (puc. 6 a, b) Bce Tpu R mepefHero Kpbiia
peAYUHpYIOTCH, TOTAa Kak Ha 3ajHeM OT HHX COXDaHAIOTCS KpacHble HIIH
JKeJTble yyacTky ¢oma (r9 r1), mo obe croponnt G. Ot 3Toro THma mpowuc-
XOJASIT PHCYHKHM MHOTHX 3K3oTHueckux Papilio. Hanpumep y P. erechteus
(puc. 7) cuapHo pas3Burel £ u G 3aiHero Kpbljda, a NpouyHe KOMIOHEHTHI
GJielHBl UJH OTCYTCTBYIOT.

JlaHHble o MOPQOJIOrMH pPUCYHKA BBIIIEYKA3aHHBIX H HEKOTOPBIX APYTHX
ceMelicTB, B oflleM COCTaBJSOIINX COJBUIMHCTBO OTPSfa, HO3BOJAIOT Ha-
METHTb OOIMA NPOTOTHN pUCYHKa Kpblia Lepidoptera (puc. 8). B mero Bxo-
ASIT CUMMeTpHYHasi MelHasabHasi cucreMma (M?!, M?) ¢ mosocoit DY, nosoca B,
KOTOpasi ABJSIETCH IHCTAJbHON NOJMOBUHOM 6a3anbHO# CUMMETPHYHOH CH-
crembl, nojgoca E (E3?), koropasi, MOBUAMMOMY, SBJseTCS NPOKCHMaJbHOH
TIOJIOBHHOH KpaeBOH CHMMETPHYHOH cHcTeMmbl. [Jo xpaio Kpblia HAET NOJO-
ca El. C nepeuncjeHHbBIMH noJocamMe uepeayiorcs ym6pel (eU, oU, mU,
bU). K obuiemy npoTotHny HauGosee 6au3ku Hekotopble Geometridae u
Sphingidae u pag npyrux Heterocera. ¥ Hexoropelx H#3 HHX ©$asajbHas
cucTeMa rnpeicTaBieda O0eMMM IIOJJOBHHAMH, HANOMMHASL NaHMJIMOHHUA.
¥ uasyuenHnix cemeiicTB Rhopalocera, B ornnude ot ofliero mnpoToTHNA,
BO-NEpBHIX, NpuUcyTcTByer D2, BO-BTOPHIX, ero el/ BO3MOXKHO pHana HayaJo
ux E2, a ero E nopunumoMmy romojoruuyda ux E3. HumdpanonnHole cemeii-
CTBAa OTJHYAIOTCS [OsBJGHHEM TIJ1a34aThX MgTeH BHYTpH olU, nanuixoHu-
el — MpeBpaliesueM yMOp B KpacHYIO CHCTEMY.

O6muit nporoTun o6beRUHSET MPEUMYLIECTBEHHO KPHITHYECKUE PUHCYH-
ku Lepidoptera., Ot HEX, ¢ omHOH CTOpOHBI, NPOHUCXOAST TeJexpoMaTHye-
CKHe DHCYHKHM AHEBHBIX (OPM; € IPYTrOH CTOPOHBI, JieXKallHid B HX OCHOBe
NPHHOHMN CcTepeoMopdH3Ma XapakTepeH /51 KPHNTHYECKMX OKPacOK Kak
JAPYTHX HaCeKOMBbIX, TaK M IIO3BOHOYHBIX.
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ON THE GROUND PLAN OF THE WING-PATTERN OF LEPIDOPTERA

B. N. SCHWANWITSCH
State University of Leningrad

Summary

The Lycaenid prototype (Fig. la, b) consists of three Externae (E!,
E2, E3%), a Medial system (M!, M2?), two discal stripes (D!, D?) and a
system of Umbrae placed between the indicated stripes (oU, mU', mU?,
bU', bU?). Thecla niphon and Satsuma frivaldskyi (Fig. lc, d) show
prototypical £3, M!, M? and D!; Chrysophanus virginiensis exhibits pro-
totypical E!, E?, D? and Umbrae (Fig. le, ).

The prototype undergoes a great number of modifications in the
family. E. g. in Thecla species a fragmentation of M! into cell-portions
takes place (Fig. 2a, b, ¢) which results in a pattern typical of the ge-
nus Lycaena (Fig. 2d), while in Thecla betulae D' and M!' are put in
contact (Fig. 3, 6) that leads to a total fusion of the two (Fig. 3¢, d, e).

In the prototype of the wing-pattern of Papilionids (Fig. 4a, b) there
are two Externae (E!, E?) while the third one being splitted by blue is
named Glauca (G). The system of M! and M? is present only on hind
wing, D! on both wings, D? only on forewing. Besides this a summetri-
cal basal stripe (B) is present on both wings and U on hind one. A
salient character of the prototype is the presence of the system of red
stripes (Rubrae — R, R?,R®, iB) which are splitted by red and located
in the interspaces between the above named components.

In the real patterns there are to be seen on forewing R', R?, R® (Fig. 4c),
E', E? (Fig. 4e), iB and typical G (Fig. 4f) and B (Fig. 4g), on hindwing
El, E2 G, R\, M', M?, iB (Fig. 4d), R? (Fig. 4h) and B (Figs. 4i, g).

The prototype undergoes numerous modifications in the family. In
Parnassius (Fig. 6c, d) D* and D? are well pronounced on forewing,
cell fragments, ocellar on hind wing, are left of R%* E and G are scan-
tily pigmented, rudimentary M is present on hindwing, B is seen on
forewing and R* on hindwing, while R* and R*® have disappeared from
forewing.

The forewing of Papilio podalirius type (Fig. 5a, b) shows pierellisa-
tion of R! and R* and partial atrophy of R? but its R* is pronounced;
on hindwing (1) the marginal zone undergoes atrophy in the pupal phase,
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which results in the disappearance of £ while G comes to lie on the
wing margin (Fig, 5¢, d); (2) R! is dislocated and adheres M.

In the machaonoid patterns (Fig. 6a, b) all the three forewing R
undergo degeneration, while red or yellow markings are left of them on
hindwing (7°, r')located on both sides of G. A number of exotic Papi-
lio patterns may be derived from the above type. E. g, in P. erechteus
(Fig. 7) E and G are very pronounced on hindwing while the remaining
components are either pale or wanting.

The results of the study of the enumerated and some other families
representing in their whole a majority of moths and butterflies allow
to outline a general prototype of the wing pattern of Lepidoptera (Fig. 8).
It consists of the symmetrical Medial system (M!, M?) with D! in it,
the stripe B representing the distal half of the basal symmetrical system
and the stripe E (£3?) seemingly representing the proximal halhalf of
a marginal symmetrical system. Besides this the stripe E! passes along
the wing margin and several Umbrae (eU, oU, mU, bU) fill up the inter-
spaces between the above stripes. Some of the Geometrid, Sphingid and
other moths stand close by the general prototype. The basal system shows
both its halves in some of them thus resembling Papilionids. As com-
pared to the general prototype all the Rhopaloerous families studied
(1) show presence of B? and (2) its elU and E possibly correspond to
their E2 and E3 resp. Typical of the Nymphaloid families is the presence
of eye-spots in ol, while from the Umbrae of Papilionidae the red
system has evelved.

The general orototype is primarily that of the cryptic patterns of
Lepideptera. The latter, on the one hand, give origin to the telechro-
matic patterns of diurnal forms, on the other, the principle of stereomor-
phism which underlies them is also typical of the cryptie coloration of
other Insect orders and that of Vertebrata.



300JIOTUYECKHUIA KYPHAI
TOM XXIV 1945 Bbill. 2

NJOTHOCTb W PACHPEAEJEHHUE NHUIH KAK $AKTOPDI,
ONPEAEJSAIOUIUE PASMEPbI PALLHOHA Pblb

B. C. UBJIEB
BHHUPO

1. BansiHe NJAOTHOCTH NMONYJSINHM JKEPTB Ha PalMOH XHUHHKA

DKOJIOrHYeCcKOe B3aHMOIEHCTBYHE ABYX BHJOB, OCYILECTBJsSOSMOEe B IpH-
pone HauGojee yacTO B BUIE CHCTEMBl X HILHHUK ->X e PTBa, 3a NocJes-
HHE oAbl MOCAYXWIO NPeiMeToM OOLIHPHBIX HCCIENOBaHHH, KaK B YacTH
HAKOIUIEHHS] 3MIUPUYSCKOrO MaTepuaJa, NOJy4eHHOTO B IPHPOAHBIX U B
IKCIIEPUMEHTAJBHbIX YCJIOBUSIX, TaK H CO CTOPOHBEI TEOPETHUYECKOro, TJIABHBIM
06pa3oM MaTeMaTHYECKOro aHaJjM3a siBjeHus. BMmecTe ¢ TeMm cheAyer npu-
3HaTh, YTO 3aKOHOMEPHOCTH OTHOLIEHHH j[axKe B MNpPeAesbHO YIPOLIEHHOI
CHUCTEME, COCTOsieH M3 [BYX NOMYJsilHi, I'le OJHA TMONYJSALHS CJHYNKHT
IIMUIEBBIM MAaTEPHAJOM [Js KOMIOHEHTOB APYrOH, B 3HAYHTEJLHOH 4YacTu
OCT3IOTCA He pa3bsCHEHHBIMH M JaXe NpPOCTO BHINABIHUMH 1O TE€M W/
HHbIM TIpUYMHAM M3 Kpyra npo6JieM, yXKe NOJBEPTHYTHIX H3YUEHHIO,

OnuuM M3 TakKMX BONPOCOB SBJISETCS KOJHUECTBEHHLIH aHaJM3 3aKOHO-
MepHOCTeH, OnpelensiOUMX pa3Mep palMOHA XWIHHMKA B 3aBHCHMOCTH OT
NJIOTHOCTH TMONYJsuHH XepTB. HerpyaHo y6eautbest, MTO, NPHMbIKAs HEMHO-
CPEACTBEHHO K aHaAJM3y B3aUMOJEHCTBUS JABYX BHAOB, pa3paGoTaHHOMY
Jlotka (Lotka [7]), Bombreppa (Volterra {10, 11]) u Tayse [4, 5], 3ra
3ajiava He pepIaeTcd ¢ NO3MUHMA YKA3aHHBIX HccaexoBaTeneir. Kak ussectHO,
B OCHOBe TEODHH B3aMMOJEHCTBUS [IBYX BHJOB, paspabaThiBaeMoOil mepeuwnc-
JeHdbiMY ABTOPaMH, JIeXKHT NepeHeceHHbI BoJsbTeppa B TEOPETHUECKYIO
3KOJIOTHIO TNPHHOHN YacTOThl CTOJKHOBEHHH, HalleNUIMii IUHPOKOe NpPHMEHE-
HH2 B KHHETHYECKOH TEODHH Ta3oB W Apyrux dusmnueckux spienusx. Corgac-
HO 3TOMY HPHHUHKIY, YCHeIIHOCTb OXOTHl, T. €. KOJHYECTBO NOTPeGJIeHHbIX
XHUIHAKOM 2KepTB, OyJer NpPONOPUHOHANBHO MPOH3BEAEHHSM YHCIEHHOCTEH
o6eux noayasanufi. IIpHHSB JKe uHC/IEHHOCTh OJHOH NONYJALUYM, HMEHHO
MONYJAIAY XHIIHRKOB, KOHCTAHTHOH, NOJYUYHM, UTO YCHEMIHOCTb OXOThI AQI-
>kHa ObITb I ONOPIIHOHANbHA CTENEHH KOHUEHTPAlHH KepTB,

Ecnu 310 moJioxeHne W MOXKET OCYLIECTBJATECS B HEKOTODPHIX YCJOBHAX,
HanpHuMep B CHCTeMe, CYUlecTBYIOLeH IJINTeNbHBIH OTPe30K BPEMEHH H
OXBATHIBAIOIEH 3HAUHTE/BHOE UHCJAO TOKOJEHHH KaK XHUIHHKOB, TaK
u xeprs (Cesepuos [9]), unM TPH HEKOTOPHIX MONOJHHTEJbHBIX MOMEHTax
(Tayse [4, 5]), TO B KauecTBe OCHOBHOTO TNpPHHIHNZ, OIpEAEJSIOLETO
YCNEIMHOCTh OXOTbl OTAEJbHOTO HHAMBHAYYMa, IIPOTeKallleH, Kak HpaBuio,
B CPaBHHTEJIBHO Y3KHX BPEMEHHBIX TPaHHIAX, <JeAyeT IPUHATb KAKOH-TO
HHOH HMCXOIHBIA Tesuc, 6/HKe OTOGPaXKaOWIUH peasbHOE CYIIECTBOBAHHE
OpraHusMa B NPHUPOAHEIX YCJOBHAX.

Ilpu ananuse pasbupaemoro siBJeHHs, OLeHHBAS KOJUUECTBEHHYIO 3aBH-
CHMOCThL pasMepa palMOHa XHUIHMKA, Mbl B KauecTBEe OTHPABHOH TOYKHM NpH-
HUMAH (aKT MAKCHMAaJbHOTO, NpeleJbHO BO3MOKHOTO DAllHOHA, OrPAHHYH-
BAlOWEro MHTEHCHBHOCTb OXOTHl H ONPeNesNseMOro KOHCTHTYHHOHHBIMH 0CO-
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GeHHOCTAMY XHI{HAKA. VIHBIMH CJIOBaMK, peaspHbld paluOH XHUIHHKA 33
HEKOTOpbI OTPe3UK BpeMeHy Oyler NPUGMHNKATBCSA, B S3aBHCHMOCTH OT CTe-
MeHH HApacTanus GJarompHATHHIX yCJOBHEH, K HEKOTOPOH npenenwou BeJIH-
yhHe, BblIIE KOTOPOH OH He NOAHHMETCS HH TP KAaKUX OJCTOSITENbCTBAX H
KOTODasi COOTBETCTBYET (H3NOJOFHYECKOMY COCTOSIHHIO MOJIHON HACBIIeH-
sHoctu. OTCIOAA MareMaTHUecKasi UHTepIpeTalis NaHHOH 3aKOHOMEPHOCTH
mpuMeT (pOpMy, MOMIYYHBIIYIO JOCTATOYHO WIUPOKOE DACNPOCTpAaHEHHE B KQ-
JUYeCTBEHHOH OuoJoruv u ¢usnvyeckofi xumuul. Eciu pasmep MakCHMalsb-
HOFO pAIlMOHA MPHHATH PaBHBIM R, TO CBA3b MEXAY BEJHMYHHON DPeajbHOro
panuoda (r) ¥ IJOTHOCTHIO IOMyJsiiu epTB (p) AO/MKHA ObiTh mponop-
IYOHAJbHA PA3HOCTH MEXIy MaKCHMAJbHbIM U DeasJbHbIM DallHOHAMH M Bbi-
paXKaThCsi ypaBHEHHEM:

}1_1’ “‘E(R—r)

dp
HHTErpUPYst KOTOpOE, MOJYyUHM:

r=R (Il —e—*%P)

Jlas mpoBepku 3THX OOLIMX Hpe]cTaBieHHi Oblid NMOCTABJIEHBI TPU CepHH
OIBLITOB ¢ Pa3JWUHBIMH OHOIOTHUECKHMH CHCTEMaMH.

TexHHKa ONBITOB 3aKJIOYajachk B cileldyiouieM. B Gosplinx KioBeTaX co-
BepIIEHHO DaBHOMEPHO pacHpefessiicsi NHILeBOH Marepuas, IpudYeMm IIOT-
HOCTb NOCJeHHEro BO3pacTala OT MHHHMAJBHOU, NPHHSATOH 32 eZHHHLY, 1O
JleCATHKPATHOr0 pa3Mepa. 3aTeM B KamxAYI0O KIOBETY BHOCH/IOCH 5 MajbKOB
TOr0 WK HHOTO BuA2 pbid W NPOM3BOAMJICS IOACYET — NYTeM Henocpen-
CTBEHHOTO HaO/I0JeHHs — KOJHUeCTBA IpOTJOUYeHHBIX 06DbekToB. Ilocne
1,5—2 yacoB MaJbKy BCKPBIBAJIHCH H JJI KOHTPOJISL MOACUMTHIBAJOCH UHCJO
OHIEEBBIX O0BEKTOB, OKA3aBIIUXCsi B KHIIeUHHKax. o ombita MalbKu B Te-
yenne 18—20 uvacoB He NMONyYadM NHILH. 3aMeTHM, 4TO HeNOCPeICTBEHHbL
NOACYeT JaBaJj, KaK OpaBUJO, Jy4lllHe pe3yJbTaThbl, YeM aHaJlu3 COLEpIKH-
MOro KuureuHuka. Kax bl onbiT AJs JasHON IJIOTHOCTH KOPMa MOBTOPSJICA
JBax b,

OnbiTel NPOBEHEHbl CO CJASAYIOMUMH CHCTEMAaMH:

1. Cyprinus carpio - HeXHBOH KOpM (ILeHATYPUPOBAHHAA WKpA Jela).

. Rutilus rutilus caspicus - Larvae Chironomidae.

HI. Alburnus alburnus - Daphnia pulex.

’

Tabnuma 1

IlxoTHOCTD
NUMIeBHX Pagmonnt 1 Pauuonsl 11 | Pamuonwm 111
06BeKTOB cepau (r,) cepuu (rq) cepHu (rs)
(p) B ME B ML (B Mr)
1 96,8 75,8 35,1
2 150,0 121,4 47,2
3 203,1 143,7 64,4
4 229,3 171,8 77.0
b} 254,1 183,2 76,2
6 265,4 191,9 81,5
7 264,8 178,8 92,3
8 281,9 190,0 89,3
9 292,0 201,6 90,2
10 291,3 198.9 83,0

B rta6sn. 1 pgaHel cpelHHe BeJAYHHBI PAllMOHOB, IIOJyYeHHbIE B pe3yJbTa-
Te ONBITOB AJs BCeX Tpex cepuil, Te e BeJMYHHBI NpHUBeAEHb Ha puc. l.
[IocKOJIBKY OBLIO TPYAHO COBEPLIEHHO TOYHO NOA06paTh NHIIEBBIE 05BHEKTH

t MoHOMOJEKYAAPHble peakUnH, 3akoH Mutuepaux-bayae [3], sakou BeGepa-®ex-
Hepa [8] u ap.
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PaBHOH BEJMUMHBI, pasMep palliOHA BLIPA)KEH B BHJIE BECOBbLIX NOKasaTeneil.
OcHOBHOE ypaBHEHHE:
r=R(l —e—r)
yAOOHee Iepenncatb B CJAEAYIOLIEM BHIE:
r=R (1 —10—),
3aMEHHB HAaTypajbHble JOTapH(MMbl AECATHUYHBIMA H COOTBETCTBEHHO H3Me-
HHB KO3(HIUHECHT.

pe
300+~
I
o =092 [ 1-107 % )
250}
200k | .

o =196 (1-10"%"%)
150

100
e A —

[
r=90 (1-10~%57p)

50

1 ! ]  B— 1 1 | ] 1 anl

o v 2 3 4 5 § 7 8 9 wp

Puc. 1. 3aBHCHMOCTb Pa3MepoB PalHOHA OT MJOTHOCTH IHILEBOLO
MaTepuHaza B TpeX PasAMUYHBLIX GHOJOTHYECKHX CHCTEMax

[NonyuenHble sMOupHUeckye AaHHblE TO3BOJSIOT € HOCTaTOUHOH TOYHO-
CTbIO ONpeleJHdTh pasMepbl MakcUMajbHOro paunuora (R) mns xaxpoil cu-
CTeMbl M 3aTeM HalTH KO3(UUHEHTH (%).

Ta6auuna 2

é c - Makcu-

5 PEAHHH | yqxpppe

5 Xapakrep cHCTeMH BEC PHIGH panmoHsl
zg B MI (R) B MP

I | Cyprinus carpio — HeXHBOH KOPM . « . . . . . . . 1349 292,0 0,1688
II' | Rutilus rutilus caspicus = Larvae Chironomidae . . .| 1326 198,0 0,2113
III | Alburnus alburnus = Daphnia pulex . . . ... .. 673 90,0 0,1917

UncsieHHble 3HaYeHHS 3THX 3JEMEHTOB HaHHl B TabJ. 2, a Takxe B BHAE
OKOHYaTeJbHbIX YpaBHEHUH, ¢ TNOACTAaBJICHHBIMH 3HAaYeHWssMH R u x Ha
puc. 1. M3o6paxkeHHble 37ech KpHUBble BhiUepueHhl HAa OCHOBAHHH NPHBEJEH-
HbIX YPaBHEHMH, NpHYeM aCHUMITOTAMH SIBJISIOTCA BEJHUHHBI R.

Kak cneayer u3 3THX 3KCNEPHMEHTAJBHO MOJYYEHHBIX AAHHBIX, cAelaH-
Hble [peANOJOXKEHHsI O XapakTepe 3aBHCUMOCTH pasMepOB pallHOHA OT
NJIOTHOCTH THIUIEBOTO MaTepHasna HallJX JAOCTATOYHO YIOBJETBOPHUTEJbHOE
SMIMpHYECKOe NOATBepxkAeHHe. Pasnuunble no Tuny 6HOJOrHYecKHe CHCTe-
MBI, B KOTODbIX CaMblfi XapakTep OXOThl BapHHPYeT OT MNOYTH HacCHBHOrMO
«c§Dpa» HeNoJBHXKHOrO KopMma (cepusi 1) Xo JOBJM aKTHBHO JABHKYIIHXCS
xkeprs (cepust 1lI), malorT coBepuieHHO CXOAHYIO KapTHHY, MaTeMaTHiecKoe
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BblpaXeHue KOTOpOﬁ IMOJIHOCTBI0 OIlpeleidercss 3Ha4YeHneM BXOIAAIUHNX B
YpaBHEHHE mapaMeTpoB.

1. BaugHue xapakrtepa pacnpejeneHus IHINEBOro MarepHaJa
Ha pallMoy XHHIHHKA

IIpy nombiTKe BHISACHHUTH KOJHUYECTBEHHYIO CTOPOHY 3aBHCHMOCTH pasMe-
POB paunuOHa XHINHHWKA OT NJOTHOCTH NOMNYJSANHA XKEPTB Mbl HATOJKHYJHChH
Ha cjepyollee siBiedne. Ecain nuiieBodt marepuas pacnpefiesieH AOCTaTOYHO
PaBHOMEpHO, OH MCIOJIB3yeTCsi ¢ OAHOM MHTeHCHBHOCThIO. Ecam To Xe xo-
JMYECTBO MaTepuaja B TOM JKe NPOCTPAHCTBE paclpeflesleHO HEPaBHOMEpHO,
TO HHTEHCHBHOCTb €r¢ HCIOJb3OBaHUSl H3MEHseTcsd, NPUYeM BCerja B CTO-
POHY yBeJIHYEHHSl PalHOHOB.

Chenannble HabJIOfleHHS MMEIOT BeCbMa CYLIECTBEHHOE 3HayeHHe IS
eCTeCTBeHHBIX yc/0BHHA. B npHponaHod 06cTaHOBKE NMOUTH HUKOrjJa He IpH-
XOJHUTCA Ha6ua0AaTh aGCOJIOTHO PpaBHOMEDHOE paclpefelieHde NHILIEBOTO
MaTepHaja AJs JIo6bX KUBOTHBIX. HaoGopoT, HeONHOPONHOCTEH - pacmpefe-
JIeHHsl NHILY, ee OOJblIAs HJIH MEHbUIAs CKYYeHHOCTb WJIH MO3aMYHOCTh,
AIBJSETCS] THIMHYHON YepTOH HMEHHO AJs eCTecTBeHHbX ycnoBui. He Geps
Aaxe oc000 NIOTHHIX CKOIJIEHHH, TAKXKe JOCTATOYHO YaCTO BCTPEYAIOUIHXCS
B npupode (Oanm, Allee [1, 2]), crenyer npusHaTh, Yro HEPaABHOMEPHOCTH
pacrnpejesieHdst Wi aTTPETaTHOC Th SABJSETCS HOPMOH, a paBHOMepHOe
pacnpesesieHHe — PeJKO BCTPEYAIOUIUMCS HCKJIOUEHHEM.

Orcrona BOMPOC O KOJHYECTBEHHOH 3aBUCHMOCTH CTENEHH HEOAHOPOIHO-
CTH pacnpefiesieHHss NHUIIEBOr0 MaTepHaja M HUHTEHCHBHOCTH €ro HCIOIb30-
BaHHsl NpHOGpETaeT aKTyaJbHbIH 3KOJOTHUECKHH CMBICJL.

Ias HaxoxaeHHs yKa3aHHOM B3aUMOCBS3H IIPEXKAE BCEro HaAJEKAJI0
BbIOpPAaTh KCJIMYECTBEHHbI ITOKa3aTeJb CTENEeHH HEOIHOPOMHOCTH pacmpeje-
JIEHHsl NHILEBOTO MaTepHaja HJH, KaK Mbl OyleM ero HasblBaTb, II0Ka3aTeb.
arrperaTHOCTH.

Ecan npuBsith, 4TO nIpH aGCOJIOTHO PaBHOMEDHOM pacClpefeseHHH NOKa-
3aTe b arrperaTHOCTH JAOJIXKeH NpeBpamiaTbcsd B HYJb H BO3PacTarh IO
Mepe yBeJHYEHHst HEOJHOPOJHOCTH pacnpefesieHdsi, TO OYEBHAHO, 4TO YKa-
3aHHBIH NOKasatesgb O6yjxer ofnpelensiTbCsl BEJHYHHAMH OTKJOHEHWH OT cpen-
Hell IJIOTHOCTH, Habjlojalollelics B HaHHOM mpocTpaHcTBe, JIpyrumu cJjoBa-
MH, [Jisi CYXKAeHHS O CTEelleHH arrperaTHOCTH TOTO HJM HHOTO MarepHasia
TpebyeTcsi 3HaHHe aGCOMIOTHBIX 3HAUEHUH YKJOHEHHS IJIOTHOCTH B OTHE/b-
HBIX TOYKax OT cpelHell BeJWYHHBl IJIOTHOCTH, YTO B CTAaTHCTHUECKOM
HCUWCJEHHH BbIPaXKaeTcst B BHAe KBaJAPaTHOTO KOPHS H3 CPelHEro 3Have-
HHSI KBaJIpaTOB OTHAENBHBIX OTKJIOHEHHH, 7, e.

r Ma®
' ]
n

rae — NOKa3aTeJb ArTPeraTHoOCTH, « — a0COJIIOTHbIE OTKJOHEHHSt OT
CPellHed IJIOTHOCTH, N — YHCJO H3MEpPEeHUH.

Kak BHAHO, moKasaTesb alrrperaTHOCTH SBJAETCH MepOil paccesiHHd 3HA<
YeHHH CTATHCTUUECKOH BeJHUHHBI, 0OLIYHO BbIpa)kKaeMoil CHMBOJIOM o. BBo-
As apyroit cumBos ( (), MBl JHIIb XOTHM TIOAYEPKHYTh cHELH(PHIHOCTD
3TOH# Mepbl AJs AAHHOTO YacTHOrO cJyuas, IIOCKOJBbKY B OHOJOTHH C CHM-
BOJIOM & CBA3aHO NPOYHO YKOPeHHBUICECH, YHCTO GHOMeTpHuecKoe NpeacrTa-
BJIEHHE.

Bbimte yKasaHo, u4To arrperatHoOCTb NHMINEBOIG MaTephana IIOBBIIAET pa-
ILMOH N0 CP2BHEHHIO C PAaBHOMEDHBIM DacClpelesieHWeM MHIMH Tpd PaBHBIX
CPpeIHNX MJIOTHOCTAX mnocaenHed. CrefoBaTeNbHO INOBHILIEHHE CTENEHH
arrperaTHUCTH aJ3KBaTHO YBEJHUEHHIO KOHIEHTPAUHH INHIIEBBIX OGBHEKTOB.
IeiicTBUTEIBHO, aKTHBHO INEPelBHraiolIeecst KHBOTHOE HAXOMHT ONTHMAJb-
Hble YCJIOBHMS NHTaHMsA, M (PAKTHUECKOH IJIOTHOCTBIO NHIH, B YCJOBHAX KO-
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TOPO# IPOHCXOAUT €ro IuTaHHe, GyZer He cpedHAA IJIOTHOCTb, a HEKoTOpas
peasbHast KOHLUEHTPALUS KEPTB B TOM MHHHMAJBHOM apeane, re RaHHOe
KHuBoTHOe nuTaercA. OTciofla XxapaKTep 3aBUCHMOCTH Pa3MepoB pallMOHA o7
CTEHEeHH arrperaTHOCTH JAO0JKE€H GbITh HAEHTHYHBIM 3aBUCHMOCTH DallMOHOB
OT IJOTHOCTH NHMI(EBOT0 MaTepHaja IIPM PaBHOMEDHOM paclpeleseHHH IIo-
cnennero, Hamvu nokasaHo, 4ro HOC/efHAS 3aBHCHMOCTh BbIDaXKaeTcs ypas
HEeHHEM.

dr __ .
E;)_ =k (R r),
OTKynaa:
r=R(l —e—k)

[MpuHsB mAaHHBIH BHJ 3aBHCHMOCTH H AJS MCCACAYEMOH 3aKOHOMEPHOCTH,
clelyeT UMeTb B BHAY, YTo B 3TOM CJyuyae IPH HYJIeBOM 3HaUeHUH arrpe-
FaTHOCTH, T. €. NPH a6COJIIOTHO PABHOMEDHOM DacHpeJesieHHH MUIIH, PalHoH
He TIpespallaeTcsi B HyJb, HO OyJeT HMeThb TO WJH HHOE II0JOXKHTEeJbHOe
3HaueHHe, onpejenseMoe cpellHed IVIOTHOCTBIO NMHIEBOrC MaTepuasna. TakuMm
0o6pasoM B NPHBEAEHHOE YypDaBHEHHe HAJJIEeXHT BHECTH HOBYIO BeJHUHHY p,
SIBJISIIOLLYIOCS HYJIEBOH OPAMHATOH M paBHOH pPalUOHYy NPH aGCOJIIOTHO pPaB-
HOMEDHOM pacIpelesIeHHH NHIleBblx 00bekToB, OueBHIHO, YTO HA Ty Ke
BeJIUYHHY CJellyeT YMEHbLIUTb MakCHMa/abHbIA paiuoH (R), MOCKOJBKY pac-
cTosigde MeXAy HyJeBOH TOYKOH M acCHMITOTOH COOTBETCTBEHHO YMEHb-
waercs. CrefoBaTesbHO, OKOHYATEJNbHbIH BHJ YpPaBHEHHS, BbIpPaXKarolero
3aBHCHMOCTE DasMepoB palHOHAa OT CTENEeHYM arrperaTHOCTH, INpUMeT CJe-

Ayloumyw popmy: A
=R—#)(l—e~¥)+p

WJH, Nepexolds K JeCATHYHBIM Jjorapudmav,—
r={R—p){l —10-<%) + p.

Has npoBepKu NpHUBeAeHHBIX COOGPaXKEHHH GbIJIO IOCTABJEHO ABE CEepHH
onblToB. [TogonbiTHbiMH O6bekTaMu cayxuau Maapku Cyprinus carpio,
THIIEBbIM MaTtepuasoM B [ cepuu — HexXuBOit KOPM (ZeHaTypHpOBaHHAS
uxpa), Bo Il cepuu — auuuuku Chironomidae 1.

Ta6auya 3

I 1

E Bnua arrperangumu r r . 7
b4 B % ® B %
1 | PacnpeneneHue a6COMOTHO paBHOMEepHOe . . . 0 48,0 | 0 31,8
2 | 1 arrperauus YMepeHHOR IJIOTHOCTH C Hepesxumu

KOHTYpaMH . . . . . . . e e e e e e +]1,49]71,9)1,32]( 65,7
3 | 1 arrperanus MNOBBINEHHOH ‘nioTHOCTH ¢ Hepesxnuu

KOHTypaMu . . . . .. .| 4,28 | 91,0 ] 4,11 | 93,3
4 | 1 arrperauus noabuneﬂﬂoﬁ HﬂOTHOCTH ¢ pesxumu

KOHTYpaMH . . . e d ® .+ . .]5,78 99,6 | 4,99 | 97,8
5 | 1 arrperauus Bmcoxoﬁ nnorﬂocru c pesxuuu KOHTy~

paMH . . . . 3 P B @ E W 9,75 | 98,2 | 7,66 | 99,0
6 | 3 arrperauuu ymepeHHoﬁ nn0THocTu c Hepeaxnmn

KOHTYPaMH . . . . . « + . s s 2,63 | 85,4 2,05 | 76,2
7 { 3 arrperanuu noabuueﬂﬂoﬁ nnorHOCTn c pesxumu

KOHTYpaMH . . «. . . - . . e e e e i e e e e . +]3,77191,9 3,16 83.8
8 | 15 arrperauut NOBHIMEHHOR NIOTHOCTH C pPesKHMH

KOHTYPAMHE « « « = « 4 v o o o « o o s o« s oo .|2,54]64,2]2,20]65,8
9 | 3 arrperauuu yMepeHHOH IJMOTHOCTH € HEpe3KUMH

KOHTYPaMH H PasHBIX PasMepoB . . . « . . . . . .| 2,60 {83,7| — —
10 | 3onanbHOe pacripeAenseHHE . . « . . . . . . . . « .| 2,00 86,5 — -

1 YT1o6h! AMYHHKH He NMepeMewmwanuch M He H3MEHSAH 3aJaHHOrO BHAA paclpejgene-
HUf, OHH QHUKCHPOBAIHUCH MPH NMOMOLIM TOHKHUX IIENTKOBBIX HHTOUYEK.
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TexHHKa [OCTAHOBKH ONbITOB OblLIa Ta Ke, 4TO W B NPeABIAYINEM pas-
gene, ¢ TOH JIMIUb pasHHueHd, YTO MHILEeBOH MaTepHan NP DaBHOH cpejHeit
IICTHOCTH, DAaclpefelsiicss pavHYHbIM 00pasoM, NpuueM AJS KaxIOH Cepuu
6blay ucnpoGosanbel 10 pasmuuHbIXx KomOuHauui pacnpenenenus. Ha puc. 2
CXeMaTHUeCKH H306pakeHbl KAPTUHB pacrpefenends IHIM H B Taba. 3
JlaHbl BEJIMUMHBL arTPEraTHOCTH, ¢ ONHOH CTOPOHBI, # COOTBETCTBYIOIHE
BEJHYUHbl PALHOHOB — € JPYroH.

§ & ¢ %
2 & 3 ¥
2 & € %
$ & & »

Puc. 2. CxeMaTH4eckass KapTHHA PasIHYHhIX KOMOHHaUH pacmpeseNeHus NMANIEBOTO
Marepuaia

PesysibtaTol Ha6/IONCHHH AaHbl Ha puc. 3, npuuem aJsa Gosbinedl cpas-
HHMOCTH HaHHbIX O6eHX cepHH BeJHYMHBbl PALHOHOB BbIPaXKEHE B BHAE INPO-
HEHTOB OT MaKCHMaJpHOI'O palHOHa, npuuAtoro 3a 100%, u onpeaesieHHOro
IMIHPUYECKH.

100

0t
53
0
69
0]
40
J0
20
10

! i g 5

3 4 &5 6 7 8 9 z

Puc. 3. 3aBuCHMOCTb Pa3MEpPOB PAaLlHOHA OT CTENEHH arrperaTtHoCcTH
NUILEBOro MaTepHana

4+ 3voaoruveckadt wypuax N 2 17



Ta6bauua 4

2 = o3 R
z <3 |EE f
5 XapakTep cucTeMu 52 |e2, (o]
5 3 o5
: Eg 3| o | |~ |
I Cyprinus  carpio -> HeXHBOH
KOPM . . . . . « .+ .. ..[1,021 10 104 | 48,8 | 213 | 100 | 0,202
I Cyprinus carpio — Larvae  Chi-
ronomidae . . . . .. .. .| 4,36 5 249 30,11 826 100 10,2236

B T1a6sn. 4 npubelenbl alCONIOTHble 3HAYEHHS 3THX DAllMOHOB, a TaKXe
H BeJMYHHbl P, NOJyYeHHble HENOCPEeACTBEHHO 3 ONbITOB. B 3ToH ke Ta-
6aulle JaHbl YUCJIEHHble 3HAYEHHS KOS(UIUEHTOB, BbIUHCJIEHHbIE HAa OCHOBA-
HHY 3MIHPHYECKHX MaTrepHanoB. [lonb3ysick BCeMH NOJyYeHHBIMH BEJHYHHA-
MH, Mbl NOCTPOMJIM Ha puc, 3 TOUHble KpHBHle A5 06eHX cepudil OIBITOB.
CooTBeTCTBHE SMIUPUUECKHX TOUEK TEeOPEeTHYECKH PACCUMTAHHBIM KDHBBIM
N03BOJIAET cAesaTh 3aKJOUeHHe, UTO NPefnoJoXKeHHe O XapakTepe 3aBHCH-
MOCTH Pa3MepOoB palldoBa OT CTeNeHH arrperaTHOCTH NHIIEBOT'O MaTepHana
oTpaxaer AefiCTBHTE/IbHOE IOJIOXKeHHe Bellell B JaHHOH GHONOrHUeCKOH
3aKOHOMEPHOCTH.

Heckoupko OCOGHSIKOM JieXaT TOUKH JJs KoMOHHAUuM, 3Hadamlelics
nop Ne 8, mpuueM Anas ofeux cepuil 3Ta KoMObHHanust maer OoJiee HU3KHE
BEJIHYHHLI PalHOHAa, YeM OXKHuJaeMble Ha OCHOBAaHHM COOTBETCTBEHHBIX IIOKa-
sareseil arrperatHocTd. CoOBNaneHHE YKA3aHHOTO OTKJOHeHMsS [Js OXHOH
KoMOUHAIMM B JABYX pa3JHUYHBIX CepUsX [O3BOJSET 3aKJIIOUUTb, YTO [MOJY-
yeHHas aHOMAJIH He SBJAETCA CJAyYafiHOH, HO BHITEKdaeT K3 CaMOTO THMa
JaHHOH KOMOHHAlWH. AHajM3UPYH NOCJAEXHIONW, BHIHO, UYTO ee OTJIHUUTE]b-
HOIt uyepTo#l sBJsiercs GOoJIbIIOE KOJMYECTBO IJIOTHBIX arrperanui, NamooLiHX
AQCTaTOYHO BBICOKOe 3HayeHune C.

[TosuauMoMy, HabJofZaeMOe B 3TOM CJaydde OTKJOHeHHe OODBACHAETCH
caeaylomnm obpasoM, [lo mMepe yMeHbllleHHS DPa3MePOB OTJEJbHBIX arrpe-
ranui jgaxe NPH HX BBICOKOH IVIOTHOCTH H Y€TKOH OrpaHHYeHHOCTH, HepPaB-
HOMEDHOCTb paclipefie/ieHUs] MOCTeNeHHO INpubJuKaeTcsi K DPaBHOMEpPHOMY,
npHyeM B Npejese 3Ta HEPAaBHOMEPHOCTb W JMOJKHa npusectd XK ( = 0,
BHOMOTHYEeCKHH CMBIC] 3TOTO fIBJEHHS 3aKJIOYaeTCsd B TOM, UTO DasMephl
OTAEJbHBIX arrperanuii MO Mepe yMEHBIIEHHSI UX AOCOJIOTHBIX BEJHUHH He
MOTYT O6ECHEeUYHTh HOPMAJbHOE HACHIIIEHHe OXHOIO MNHTAIOLLETOCs HHAHBHU-
AyyMa U B apeaJs NUTaHUsl nocsefHero OyAeT BXOLHTb yXe He ONHO, a He-
CKOABKO 0GO0COOJIEHHBIX CKOIUIEHHH NHUIeBOro Matepuana. Orcioga H BeJH-
yuHa {, BBIYHCJIEHHas HAa OCHOBAaHHH OIpeHesieHHs IJIOTHOCTEH Ha ILIOH(a-
AsX OTHOCHTEJBHO MaJbiX pasmepos, Oyler HaBaTh GoJiee BBbICOKHE IH(PHI
IO CPaBHEHHIO ¢ GHOJIOTHYECKH ONpaBAaHHbIMH, K3 cKasaHHoro BhITEKaeT
ClelcTBYE, OTHOCHINEECS K METOJAHKE BBIUHC/EHHS IOKAa3aTeNs arrperaTho-
CTH: pasMephl NJOWIALOK, KOTOpble ABJISIOTCH HCXOAHBIM MAaTEPHAJOM [JIst
Cy>K/JeHHsl O HEPABHOMEPHOCTH paclpeleJieHHs INHIIEBOr0 MATepHasla, B CJy-
uae BBICOKOH MO3aHYHOCTH NOCJHEHEr0 IOJIKHBI COOTBETCTBOBATH apeasaM
NATaHHs AaHHBIX XKHBOTHBIX. IIpnm pasMepax nyomamox MEHBIUMX, YeM pas-
MEph! apeanos, TOJy4YaeMble 3HAYEHHS IOKa3aTeseH arrperaTHoctd OyAyT
Gosiblie GHOIOTHYECKH HCTHHHBIX, NPy OGPATHOH 3aBHCHMOCTH BEJHUHHH G
6YAYT COOTBETCTBEHHO mnpeyMeHbienbl. OIHaKO, KK HOPaBUIO, pa3Mepbl
ONBLITHBIX IVIOIAROK He JOJKHbl OKA3bIBaThb CKOJIBKO-HHGYAb 3aMeTHOE
BJIHSIHHE, IIOCKOJIbKY BbICOKasd MO3aHUHOCTh. OCOGEHHO B TMPHUPOAHBIX YCJO-
BHSIX, NIPEACTaBASET UCKIIOUHTENbHO, penko HabiiomaeMoe sBJEHHE.
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IIl. 3aBHCHMOCTD pa3MepoB palMOHA OT COBOKYNHOTO JeHCTBHUs
NJAOTHOCTH MHUIEBOI'0 MaTepHaJa M €ro arrperarHocTH

Bolime paccMoTpeHbl uAeadbHble yCJHOBHS, ONpelessollve pasMephl pa-
IHOHAa: B NEPBOM cJjyude PaluOH SBAAICH (YHKIHEl [JOTHOCTH PaBHO-
MEPHO pachpefieleHHOTO NHLIEBOTC MaTepHaJja, BO BTOPOM — HEHCTBYIONIHUM
(aKTOpOM CJYXKHJIa CTeNeHb arTPeraTHOCTH IHIEBLIX OOBEKTOB IPH paB-
HOH cpejHel KOHIeHTpalHu NOCJeIHHX.

Jlan#bie yCJOBHS, JIETKO LOCTHXKHMble B 3KCIEPHMEHTAJbHOU 0B6CTaHOB-
Ke, B npUpoJle HaXOAAT OCyllecTB/JeHUE upe3BbiuaiiHo peako. O6GBIYHBIM MO-
JIOXKEHHEM B ecTeCTBeHHOH cpefe O6yner ONHOBDEMEHHOe BapHHPOBaHHE
000HX NeHCTBYIOMIMX Hayas, ¥, CJeJOBaTeNbHO, HA pa3MepHl palHoHa CTaHyT
0Ka3blBaTh BIIHSHHE CONDPSIXKEHHO HeUCTBYIOIHe, NOCTATOYHO JaOUJIbHBE
(aKTOphl: MJIOTHOCTH W ATTPEraTHOCTh HMHLIEBBIX KOMIJIEKCOB.

!
g 0 s
Puc. 4. O6bicHeHHA B TEKCTE

MareMaTHYeCKO€ peluenie TOCTaBJAeHHOH 3ajauM, OCHOBAHHOE HA aHa-
JIM3e, JaHHOM B Npe[IIEeCTBYIOIINX pa3felaX, He NPeACTABJAET CJAOMKHOCTH.
B oTnMude OT PacCMOTPEHHbIX BblIIE 3aBHCHMOCTeH, B JAHHOM CJyuae Tpe-
GyeTcsi HalfiTy 3HaueHHe I KaK (YHKUHIO JBYX NeDEMEHHBX P u (, T. e.r

r=1(p. {).

Kak useectHo, noao6Has 3aBUCHMOCTh BhlpaXKaeTcsa MOJHBIM Auddepen-
LHAJIOM:

dr =

dr dr
a Tak Kak HaMmy IPHHSATO, YTO —@=§ (R—r), # d—c=k(R—r),
TO 3
dr= Z(R—r)dp + k(R—r) d{,
OTKYZa, 110CJe MHTETPUPOBAHHS ¥ NpPH COOJIOLEHHH OTOBOPOK OTHOCHTEJBHO
CMEILEHHsI 3HAYEHHSI T HA BEJHUMHY P, IOJydyaeM

r=R(l—e"®)4(R—p) (1—e ) +-p.

K anajoruyHomy pesyJabrary, no 6ojaee yIoGHOMY IJf JajbHeRIIHX
MAHHOYJSLHE, BO3MOXKHO HODHHTH HHBIM TNIyTeM,
YpaBHenue:

r=(R—p)(1—e-¥)xEop
BO3MOXKHO IEpenkcaTh B TAaKOM BuJe:
r= R[] — e ~¥&—9)]
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¥ KpHUByIW® (puc. 4) paccMaTpuBaTh CMeUIeHHOH He MO OpAMHaTe, a 1O
aGcuucce (BJieBo) Ha BesuuuHy §. CieJoBaTesbHO, Mbl MOKEM HaYaJbHYIO
ODAHMHATY P B YpaBHEHHH

r=R—p)(l—e*)+p
BBID23HTh Yepe3 COOTBETCTByMoUlee 3HAUeHHE P, OTKyda
p = R(l —e~f),
Pemrass coBMecTtHo ofa NOCJNeAHHUX YDPaBHEHHS, TOJYUHM:
r = R[l — e~ Gp+k),
[Tonp3ysch ke DeCATUYHBIMH JIOTapUpMaMH:
r = R[1 — 10— 0p+c0),

HOJIy‘leH-HOC YpaBHEHHE AB/ACTCH HawboJ/iee KOMIIAKTHBIM BbIpaiKeHUeM
3aBUCHMOCTH BEJHYHUHBI PALMOHA OT OJHOBDPEMEHHO H3MEHAKUIHXCHA 3Haye-
HUH TJIOTHOCTH H arrperaTHoCcTu IMHIEeBOro MaTtepHaJia.
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&P lmpus=0)
Puc. 5. 3aBHCHMOCTb Pa3MepOB PalMOHA OT MJOTHOCTH M ArTPeraTHOCTH MHILEBOrO
MaTepHana B cacreme Cyprinus carpio — He W HBOH KOpM

Jd 3KcnepHMeHTaNbHOH NPOBEPKH HaHAeHHOH 3aBUCHMOCTH ObLIH IO-
CTaBJIeHbl [B€ CEPHH ONbITOB € TEMH K€ 3KOJOTHYECKHMH CHCTEMaMd H IpH
NOJIb30BAHHU TOH Ke METOAUKOH, 4yTo M B mpelniiyiiem pasgene, Cosep-
UIEHHO EeCTeCTBEHHO, UYTO HeCMOTPS Ha CTPeMJVIeHHE paclpede]HuTh MHIIeBOH
MarepHaJ AJs BCceX IUJIOTHOCTEH B OAMHAKOBBIX KOMOMHAUHMAX, MBI BCE XKe
He CMOIVIH NOJYYUTh PaBHbie 3HaueHHs (, ompedessieMble MIHPHYECKH AJIs
KaxJIOro OTHAEJNBHOI'O CJIyuas.
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Hna kaxpove onwita 6pannck 10 3K3eMIIAPOB MaJbKOB. 34 €XHHHLY
nroTHocTH (p) npuHHMajach BesanuyuHa B 10 Mr xopma na 100 cm® B cucre-
Me Cyprinus carpio — HexuBoil kopM uiad 50 mr (10—12 anunHOK) Ha TOH
ke naolnand, B cucTeme Cyprinus carpio - Chironomidae, ArrperatHocTb
IOCTHranachp myTeMm pachnpeleseHHs NHIIEBOro MaTepHasa B BHIE OXHOTO
KOHIEHTPHUECKOTO CKOIJIEHHS C HEPe3KUMH TI'paHsMu (THmoB 2 u 3 npenwsl-
AyLIero paspena).

IMonyuennvle uudpel ganst B Taba. 5 (Cyprinus carpio — HEXHBOH KOpM)
u 6 (Cyprinus carpio -~ Chironomidae).

B TaGn. 7 npuBemeHbl BbLIUACJEHHBIE HA OCHOBAaHHM YyKa3aHHBIX nudp
napamerpbl Aisi oGeux cucteM, [logb3ysich MNOCHEIHUMH, Mbl TIOCTPOHJIH
KpuBble (pHC. D M puc. 6); Tam XKe [aHbl YPaBHEHHS NJd KaKIOH CEpHu B
KOHKPETHOH, uHcJeHHoit ¢opme.

iwﬁ "

sof /< r=100[1-10 09k 0208 ]

7

40 N

p=8

J0 §

p =628
p=732

20

p=462

g

1 ] 1 J

7 8 3 /0
&; plnpu L=0)

Puc. 6. 3aBUCHMOCTb DPa3MePOB pPallHOHA OT NAOTHOCTH M arrperaTHOCTH IHLIEBOrO
Marepuana B cucreMe Cyprinus carpio -» Chironomidae (o60sHaueHus Te e, 4TO Ha

~te—p =28/

N =
@
LN
T
=

pHc. 5)
Ta6bauuwa S5
p l 2p 3p 4p 5p 10 p
g r ’ 5 4 & ¢ r 4 r 4 ! r 4 | r
0 22,610 38,5]0 55,8 10 63,9 0 67,4 0 92,3
0,90 | 46,2 | 0,59 { 56,2 ) 0,94 | 67,0 | 0,95 | 78,0 1,41 88,5 — —
1,82 | 67,6 | 1,48 | 66,0 1 1,36 | 76,9 | 2,09 | 86,3 3,34 94,3 — et
2,79 183,812,35(82,213,24190,013,21 | 95,4 4,65 95,7 — —
5,21192,714,35]93,65,33]96,6]5,0 [95,8 6,66 100,0 — =y
9,02 [ 98,3]7,09197,8)8,9 [99,9]8,42 | 98,7 9,32 98,9 — —
1

21
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Ta6bauua 6

p 2p 3p 4p 5p 10 p
L r 5 l r 4 r ¢ r 2 T A T
0 27,0 |1 0 47,910 64,8 | 0 69,7 0 82,9 0 |96,6
1,04 | 58,711,15168,8|1,88185,9|1,18] 85,6 1,55 91,7 = ot
2,68 | 75,6 | 2,70 | 86,5 | 3,08 { 90,8 | 2,60 [ 90,5 3,43 97,2 — —
5,21 | 91,9 4,48 (93,114,87)98,61{3,78] 95,8 4,71 96,0 — —
9,16 [ 97,91 7,69 |98,718,15}96,7]7,16] 99,8 8,44 100,3 — —_

HanecenHble 3MIHPHYECKHE TOYKM CBHAETE/BCTBYIOT O CTENeHH COBHA-
JeHHst FKCIIePUMEHTAJbHBIX JMAaHHbIX M BBIUMC/JEHHBIX Ha OCHOBaHHYU H3JIO-
JKEHHBIX Bbllile TOJOXKEeHHH.

XapakTep M TEeXHHKa IOCTAHOBKM HAIUKX ONBITOB MO3BOJSIOT IOJyYeH-
HYI0O 3aBHCUMOCTb [OPelCTaBHTb B BHAE CEeMeHCTBAa KDHBBIX, TJe Kaxaas
OTHeNbHAA JIMHUS BbIpa)kaeT H3MEHeHUs pa3MepoB palMOHA, KaK (DyHKUUH
arrperaTHOCTH MUILEBOTO MaTepuasa, IpPU HEKOTOPOH NOCTOSIHHOH IJIOTHO-
cTH nocnefnero. HauanpHple OpAMHATBL KPHBBIX (P) BHIPAXKalOT pasMepsl
panuOHa NpH HYJeBbIX 3HaYeHHAX (, WIH APYIHMH CJIOBAMH, 3aBUCHMOCTb T
TOJILKO OT IUIOTHOCTH IHIIEBOT'O MaTepHana, paclpelefeHHOTo PaBHOMEDHO.

Ta6banua 7

Cpemnud | R
Xapakrep cucremn pasmep 2 C
pubn B Mr ! %l
I
Cyprinus carpio = Hexuso#f xopm . . . 1,98 327 100 ’ 0,108 0,221
Cyprinus carpio = Chironomidae . . . . 8,43 1205 100 0,143 0,21

OvyeBuano, uto rpaduueckoe BbIpaKeHue (QYHKUHH ABYX NMEPeMEHHBIX B
ero obuweil GopMe BO3MOXKHO JIMIIL B NPOCTPAHCTBEHHOM H306paxkennu. Ha
puc. 7 mpeAcTaBjeHa MJIOCKOCTb, SBJSIOUIAACSH OGUIMM BHAOM MOJYUYEHHON
3aBHCHMOCTH A/ oAHOA u3 cucteM (Cyprinus carpio - HeXHBOH KopM).
KpuBele, nexaline Ha IUIOCKOCTH, NPEACTABJAIOT CEMEHCTBO, H306pakeHHoe
Ha puc. 5. [110CKOCTb, NepPHeHAHKYJ/ISIPHAS OCH I, AIBASETCH aCHMITOTON CH-
CTeMbl, T. €. BeJHYHHOH MaKcuMmaJbHOro panmoHna (R).

IV. 3aBucumocTs pasmepos pauuMoHa XHMIIHMKA OT NJOTHOCTH
H arrperaTHocTd XKepTB Ha NpUMepe BbleJaHust GeHTOca puiGaMu

Halinensas Ha OCHOBaHMH TeOpeTHUYECKHX NPENNOCHIIOK 3aBUCHMOCTS,
KaK CJeAyer M3 NpeAblAYyUIHX Da3jeloB, HAXOLHT XOpoulee NOATBEPKIEHHE
B HCKYCCTBEHHO CO3JaHHBIX, yNPOILEHHBIX Ja6opaTopHeIx ycaosusx. [pen-
CTaBJSACT 3HAYHTEJbLHbIH HHTepec INpOBEepPKAa TOH e 34BHCHMOCTH B ecTe-
CTBEHHOH, NPHPOIHOH cpeje, HecyLled BeCh KOMIUIEKC COMYTCTBYIOUIMX MO-
MeHTOB. HMcnonb3oBath A/s 3TOM ey JHTepaTypHble JaHHBIE 0Ka3aJoch
HEBO3MOXHbIM, HGO Mbl He MOTJIH OGHAPYXKHUTb HCCJERKOBAHUH, 06/afaBLUIKX
HeO0XOAUMbIMH NaHHBIMH. [T0o3TOMy HaMu Oblja mpeANpuUHATa MOMBITKA COOT-
BETCTBEHHO NEPECUYHTATb HAILIY MaTepHasbl, NOJydYeHHhle U ofpaboTaHHble
LUt IpYTHX 1efell, Ho A0CTAaTOYHO IOJHO YAOBJETBOPSIOUINE TPeGOBaHHAM
HACTOSILIEr0 AHAJH3a.

Hamn B ycnoBuax pgeabTol Bosarm Obliia npoBefleHa paGorta mo onpexe-
JIEHHIO €CTECTBEHHBIX BeJIMYHH pauuoHos casanHoB (Cyprinus carpio) Ha
OCHOBAaHHM JMHAMHEKYM OEHTOCA Ha ONBITHOH IJIOWaJKe, IKe TPOHCXOAMWJ Ha-
Tyn, OpHUeM dHacTasd CeTKa CTaHUUH JAJS yueta BCeX H3MeHeHHH B coOCTaBe
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OeHTOCa O3BOJISIET C AOCTATOYHOH CTENEeHbIO TOUHOCTH CYAHTb O Xapakrepe
pacnpefeJIeHHsl resp. arrperaTHOCTH NOCJeRHEro.

Bece ucxomuble Luppbl B3ATH M3 yKasawHOH paboTet [6]. [Tockouabky
KOJIMYECTBO XHUUIHHKOB, OXOTSIIMXCS HA JaHHOH TeppuropuH, ObLTO Henpe-
PLIBHO BO3DACTAiOIIHM, IJIOTHOCTb NHIIEBbIX 00BEKTOB HAlJEXKHT BbipaXKaTh
He B a6COMIOTHBIX BEJTMUKHAX, 4 OTHECEHHBIMH K IJIOTHOCTH pbI6. B Tabs. 8

r

190,

Puc. 7. TpexmepHoe H306paxeHHe 3ABUCHMOCTH pa3MepoB pallHOHa OT
[IAOTHOCTH H arrperaTHOCTH MEILEBOro MaTepHaina B cucteme Cyprinus
carpio~> He X HBOHK KopM

JaHbl COOTBeTCTBYIOLIHE UHGpbl, HIpuueM B rpadax aGCOMIOTHOH M OTHOCH-
TeJbHOH IJIOTHOCTH GEHTOCAa BEJHUYHHBI MOCJAeNHEH HABJAIOTCA cpenHed U3
50 otaenbHbIX uaMepeHuil. HMHAMBHAYya/ bHble Ke OTK/JIOHEHUS OT cpelHei
Kaxaoli u3 npo6 Genroca B Jo00i H3 50 TOUEK MOCJHYXKHJIH MaTepuasoM
AJd BbIUHCJEHUsI NOKasartess arrperatHoct (L ).

Ha ocHoBaHuu npHBeJeHHBIX UU(P METOAOM HAUMEHBIIMX KBaJApaToOB Bbi-
YHCJIEHHl TNApaMeTpbl, OKasaBmiuecsi paBHbiMu: y = 0,0121 u c = 0,2230.
Bennunna R, T. e. MakcHMaslpHBIH panuoH, Gbijla HafileHa 3MOHPHYECKH
(l. ¢.), u paBHAsace 125 r/Kr pbIGHIL.

[lone3ysics 3THUMM 3JeMEHTAMH, Mbl BBIUYHCJHJH DasMepbl pamdoHa (rz),
XoTopble B Ta6J. 8 panwbl PSOM C PallMOHaMH JJIS TOrO XKe OTpe3Ka Bpeme-
HH, B3ATbIMH M3 IHTHPYeMOH paGoThl W HalileHHBIMM HEHOCPeNCTBEHHO (r1).

Kaxk BugHO u3 Tabs. 8 ¥ 0co6eHHO HarAsSAHO U3 PHC. 8, COBNajeHHe
o6oux psiaoB uudp M, OTCIOAa, pasMephl pacxoxieHuid (omuGoK) He OCTaB-
JSI0T COMHEHHH B MCTHHHOCTH HaliieHHOH 3aBucUMOCTH. [IpHHHMMAasi BO BHH-
MdHHE METOAHYECKHe MOTPElIHOCTH, HEeW3GeXKHO CBs3aHHbIE C HOJyYeHHEM
HEeOOXOJUMbIX MaTepHANOB B TIPHPOAHBIX YCJAOBHSX, CJAEAyeT IPHU3HATDH, YTO
JlaHHasi 3aKOHOMEPHOCTb B €CTeCTBeHHOH OGCTaHOBKE OCYHIECTBISETCH HeE C
MeHbIEH YeTKOCTBIO, YeM B YC/IOBHAX TUIATEIbHO HOCTABJEHHOTO 3KCIEpH-
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menTta, O6paliaeT BHHMaHume TaKXKe ciaeayloouee o6cTosiTenbcTBo. Kak Bua-
HO, Becb Npouecc BblefaHust OeHTOCa NPOXOAWI B YCJIOBHAX HENPEpLIBHO
najamoued NMJIOTHOCTH NocJendero. Hapsny ¢ 3THM pasMepbl palHoHa AAOT
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Puc. 8. M3MeHeHHs cpeiHell NAOTHOCTH GEHTOCa, €r0 arrperaTHOCTH H PasMepos
pauuoHoB (Ha#AeHHBIX SMNHPHYECKH (ry) H BHYHCACHHHX (7).

JABa NOJABEMa, COOTBETCTBYIOLIHE MakcuMmyMaM arrperatioctd., Ciepgosa-
TeNbHO, B ONpElEJEeHHBIX TIPaHHIAaX, Jaxe B eCTeCTBEHHOH ofcraHoBKe,
SIBJIEHHE arTperaTHOCTH MOXeT 0KasaTbCsd NOMHHHDyWLUM (akKTopoM, nepe-
KpbiBasl BJHSIHHE, OKasblBaemMce Ha pasMepbl pallHOHAa XWIIHHKA TOH WJIH
AHOH cpelHeH NJIOTHOCTBIO XKEpTB.
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DENSITY AND THE CHARACTER OF FOOD DISTRIBUTION AS
FACTORS DETERMINING THE RATION SIZE IN FISHES

By V. S. IVLEV
All-Union Institute of Fisheries and Oceanography

1. A hypothesis has been formulated expressing the relation of food
rations in fishes (r), the maximum ration (R), the density of food popu-
lation (p) in the following manner r=R (1 —e—*), £ being a constant.

Three series of experiments were carried out to prove experimentally
this relation. The following animals were used:
series 1. Cyprinus carpio - dead food

» 2. Rutilus rutilus caspicus -~ Chironomidae (larvae)

» 3. Alburnus alburnus - Daphnia pulex.
Experimental data show a satisfactory coincidence with the theoretical
ones.

2. The influence of the character of distribution upon the ration of
fishes was also studied by observing the food consumption by Cyprinus
carpio (dead food and Chironomidae larvae). The formula expressing the
size of the ration is a follows:

r=(R—p) 1—e—¥)-+p

where { is equal to VE and designate the aggregation of food, k is
n

a constant, p — the first ordinate, a — the deviation from the mean den-
sity. This formula proved to correspond well to observational data.

3. A relationship of the food ration to combined action of the density
of food distribution and its aggregation was also studied. An close agre-
ement between calculations based upon the formula r=R [l —e—¢p+¢cd]
and actual observations under experimental conditions were observed.

4. Experimental data were also confirmed by observations in nature
upon benthos consumption by Cyprinus carpio in Volga river delta.



300JOTNYECKHU M KYPHAJ
TOM XXIV N 1945 BbiMl. 2

HECKOJIbKO AONOJHEHUHA K CTATbE B. M. )XHTKOBA
«3AMEYAHUSA O KPBICAX H HEKOTOPbLIX YCJIOBHAX
UX UCCJIEAOBAHHS» !

A. H. $0PMO30B

"HCTKTYT 300A0ruH MOCKOBCKOIo rocyjapcrseHnroro YHHBEpCHTETA

B cratbe nokoiiHoro mpogeccopa MOCKOBCKOro roCyaapCTBEHHOTO YHH-
sepcureta B. M. JKuTKoBa, X0 NMOCJAEJHHX JHEH MKH3HH COXPAHSBLIETO ray-
60KOe NOHMMaHHe 3a7ay IVIAHAUDOBAHUS 300JOCHUECKHX HCCJIELOBAHUH U
fiCHOe OINyIlleHHe TeKYIMX NoTpeGHOCTeH NpPaKTUKH, OBLI OYeHb CBOEBpe-
MEHHO MOJHAT BONPOC O HEOGXOTUMOCTH MAETAJNIbHOIO M3yueHHs OUOJIOTHH
kpoic. (Joknax Ha 31y temy B. M. )KutkoB mpountan sumoio 1940/41 r.)

[Tocsniequue cBelleHHsi, IIOCTYNAawlHe U3 NPHOPOHTOBOH MOJOCH], U3 pas-
PYIUIEHHBIX M BOCCTaHABJHBAEMbIX OPOJOB, NOKA3bIBAIOT, HACKOJDBKO BaXKHO
M B MHPHOH ¥ B BOeHHOH OOCTaHOBKE YUYUTHIBATH OCOOEHHOCTH OHOJIOTHH
cepol KpbiCH M yMeThb GopoThesi ¢ Hell. B craree B. M. )KurkoBa ecTh pax
yKasanuil Ha OOHTaHHE CephiX KPbIC B YCJIOGBHAX €CTeCTBEHHBIX OHOTOMNOB,
BAaJ{ OT MKHJHIL UYeJOBEKA, HO He pellleH BONPOC O TOM, HACKOJBKO T0-
CTOSIHHBL 3TH JMKHe momyasudd Kpeic. Ha crtp. 97, rosops o cymecTsosa-
HHH KOJIOHHMH IIacioKOB B HH30BbsiX p. Puona, b. M. )KutkoB Bbipaxaercs
OYeHb OCTOPOXKHO — «NOBHAMMOMY KpyrJelil rog». HeckonbKHMH CTPOKaMH
HMXKe OH NOMelLlaeT TAKylo LHTaTy u3 MoHorpaduu Aprupomnyso {l], xcratu
CKa3aTb, BOOOIIEe BechMa yOOrolf B OTHOIIEHHH OHOJMOTHUECKHX HAHHbLIX:
«Tunuynasg ¢opMma macioka 0OGHTAaET HCKJIIUYUTENbHO B KHUJIbEL
yeJOBe€KAa H ero noctpoifikax. Jlniie B JeTHee BpeM#f
MaclKH YyXOASAT HeXaJeKO OT 3¥KHUJIAb. [IpoueHt Bbicenso-
UIMXCsT OYeHp HEBEJMK, ¥ 3MMOH BCce BHCeJNUBHIHEeCHS BHOBB
BO3BpaWawTCca B CTPOeHUuA» (paspaaka moa— A. @), ¥Yrsep-
KIeHUS APrupOMNYJIO COBEPLIEHHO OUHGOUYHBI U MOTYT MPHBECTH K JIOMKHBIM
peleHdsaM INpH TJaHHPOBaHMH 60opbObl ¢ Kpbicamu. CkaszaHHoe noGymutio
MEHsl BBICTYNIHTL ¢ HEKOTODbIMHM JOTIOJHEHHSIMH K CTAaThe MOero nesalBeH-
Horo yuureas B. M, )Kurkosa.

Bce tpu Buza Berpeuaowtuxcs B CCCP nactosmmux xpoic (Rattus
rattus L., Rattus turkestanicus Sat., Rattus norvegicus Berk.) npunamse-
KaTt K TpyIHie, BO3HHKINEH B YCJAOBHAX TEMNOrO WM YMEPEHHOTo KJHMara.
Ha 370 ykasbiBaior MopdoJsoruuyeckue NPH3HAKH KPbic, 0COBEHHOCTH OHO-
JIOTHH ¥ OCHOBHble uepThl PaclpocTpaHeHHsi Bcero pona Rattus. Kpsich
MMeIoT IJHHHBIH OPOJIEHHBI XBOCT, OTHOCHTENbHO GOsbllHe, HO HELOCTA-
TOYHO ONYyUIEHHblE YINM, BHICTYMAIOIMe HAJg yPOBHEM MEXOBOTO MNOKPOBa
TOJIOBbl, OTOJIEHHYIO HHXKHIOIO NMOBEPXHOCTh KHCTH M CTYNHH, T. e. 3HaYH-
TeJbHbIE TIOBEPXHOCTH Tesa, csabo 3aujHileHHble OT Temnonorepu. Ce3oH-
Hble ajanTUBHbIE HM3MEHEHHs MEXOBOI'C IIOKPOBAa KPLIC TAKXKe He3HAYHTeJb-
Hol Bce 310 mpusHakH, mOKasbiBaoIHe HEXOCTATOUHOCTH MOP(OJOTHUECKHX
TPHCIIOCOBJIEHHT K MepeHeCeHWI0 HH3KHX Temnepatyp cpeinl. (CeBepHble

! 3oonoruueckuit wypuaa, 1. XXII, suia. 23, 1944,
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rpol3yHbl, He BrajaloUlHe B CHAYKY, OOBIYHO MMEIOT I'yCTO ONyLIeHHbIH
XBOCT, KOPOTKHE YVIUH, XOPOUIO OJeTbie MWEepCTbI0 M UYaCTO NOYTH CKPbITbiEe
B MeXy TOJIOBbI, JOCTATOUYHO ONYUIEHHble IHUCTAJbHble YaCTW KOHEYHOCTEH.)
JleACTBUTENBHO, KpbICHl OTJIHYAIOTCH Maloil XO0JOJOCTOHKOCTBIO; OHH HyB-
CTBUTE/IbHbI K DE3KHM TIOHHXKEHUSIM TeMIlepaTyphbl, KOTOpble O0GLIYHO BBI3bI-
BAIOT y HHX NepeJBHIKEHHs B Jywiue oborpeBaeMble IOCTPOAKH WIH 3TaXKH,
YIJIOTHEHHe MONYJSUHH M CKOIIeHHe 3BePDbKOB B HEMHOTHX THe3jgax IJs
Jdydlliero corpeBanust (cM. HHxke). B nmpupomHeix 6HOTONMax CyHIeCcTBOBAHHE
KpbIC B YCJOBHAX JJHUTEJNbHOH MODO3HON 3uMbl OblIo OBl BO3MOXKHO TOJIBKO
NPH HCHOJb30BAHHM 3allUTHOH, «yTemnsiolieli» pOJn CHErOBOIO IIOKPOBA,
T. €. NpH NOJACHEXHOH >XHU3HH, [peKpallleHHH AKTHBHOCTH HAa INOBEPXHOCTH
cHera M, KaK CJeNCTBHE,— PE3KOM YMeHbUIeHHH CYTOUHOTO apeasna.

[Tpu TakoM Xapakrtepe pexHMa KH3HU 3MMOH HEOGXOLUMO: a) HaaHuHe
npucnocoGJeHHid K pPLITBIO AJS YCHEUIHOTO AOOGBIBaHMS KGpMa MOJ CHEroM
ni 6) UCKJIOUHTENbHOE 00HJMe KOpPMa Ha MAaJblX TIIOMAAsX, 0CBOGOXKIAl0-
Hiee OT HeOOGXOAHMMOCTH MAJHTENbHBIX M JaJbHHX [OUCKOB TIHIIH, WIK
B) CnOCOGHOCTH HAKOIJATh OOJblIHe 3anachl Kopma C oceHd. B oTymume oT
nJacTHHUaTo3y6eix Kpblc (Nesokia) HacTosulue KPHICH POIOT Majlo U ILIOXO,
60oJpLIMe 3alachl XOpMa Ha 3UMY YCTaHOBJIEHBI TOJIBKO Y  TYPKECTaHCKOH
KpHICHI, Cepas M YepHasi, OBHAHMMOMY, HMEIOT 3amachi, obecrneyuBaoLIne
nOTpEGHOCTH HX X035€B Ha KOPOTKHe nepuoibl. [loaToMy B ceBepHbIX 006Ja-
CT#X [UIHTE/NbHOE 3HMHee CYIIeCTBOBaHHE KPbIC HAa MaJiOM CYTOYHOM apease
BO2MOKHO TOJIbKO TNPH Hanuuuu OOJBIIMX CKOIJIEHHH KOpMa, NpaKTHYECKH
JHIUb 32 cueT OOWJBHBIX 3aNacOB NMPOAYKTOB, COGPAaHHBIX YeJOBEKOM,

ITo Mb! ¥ BHIAYM B IEeHACTBUTEILHOCTH, ¥ CeBepHOH TPABUIBI COBpEMEN-
Horo apeasa (Apxanrensck, KamuaTtka) cepas Kpbica BCTpedaeTcss TOJIBKO B
Hace/eHHBIX NYHKTaX; B CpPefHeH nNoJoce cTpaHbl HeGOJBINOE KOJHUYECTBO
KPbiC CYII€CTBYeT yie H B TPHPOAHBIX GHOTONAX Ha TAKOM PACCTOSHHH OT
CeJT ¥ IOPOAOB, YTC O CE30HHBIX MepekoueBKax (THUNA YKa3aHHBIX Aprupo-
Ny;10) He MOXKeT OblTh peun. HakoHeu, Ha Halrem KpaiiHeM [ore Takue JUKHE
NONMyJSAHUH OYEHb 3HAYMTEJbHBI M MECTAMH, BEpOSITHO, Nno o6IIell YHCJEHHO-
CTH IPEBOCXOAST KPbICHHOE HaceJieHHe JXWJIMIL desoBeka. [Ipu sToM uepHas
H TYPKECTaHCKasi KpbICl B €CTECTBEHHbIX YCJIOBHSIX TIPEANOYATAIOT Jieca,
a cepass — Gepera BoJoeMoB. [Tocsednee XapakTepHo B OTHOUIEHHH BOCTOY-
Hocubupckoit R. norvegicus caraco Pall. ¥ B oTHomenwn R. norvegicus
norvegicus Berk. Esponeiickoit vactu CCCP.

B ponosnenue x panHeiM H. K. Bepemaruma (JKutkos, 1944) o cyuge-
CTBOBAHHH 3HAYHTEJbHBIX AHKHX MOMYJANWH CepeIX KPBIC B NPHOPERKHBIX
mecrax A6xasun, [py3uu u B TPOCTHHKOBO-POTO30BLIX 60JI0TAX IOTO-BO-
croyHol Myranu wu [lpHTanbINICKOM HH3MEHHOCTH, OTMEUY HaJHUYHE Cepbix
KPBLIC Ha LIMPOKOM IIPOCTPaHCTBe AenbTht p. Bousiru. CrapoKuibl-acTpaxaHIlbl
FOBODWJIM MHE, YTO NPH 3HMHEM JIOBe KPAacHOHM pbiGbl MX IUAJNAIIM M 3HMHHU-
ILbl, PacMOJIOKEHHblE HAa KOCAaX [aJIeKo OT HH30BBIX ceJl, OBICTPO 3acessioTcs
OOMOBHIMH M noJsieBbiMH Mmblmiamd  (Mus musculus, Apodemus agrarius) u
CepbIMH KpbICaMH, HCTPEGJSHOILMMY TepBbIX NBYX, MHe caMoMy CIy4uIoCh
2 noabps 1941 r. B BocTOUHOM YacTH AenbTbl Boaru (mabMeHp Tepernxku,
okpecTHOcTH c. [aHiomkuna, [denrusckoro p-na Kasaxckoit CCP) ot6uth
y ¢uauHa noimanHyio M R. norvegicus. Kpbica okaszanack GepeMeHHoIl,
uMena 11 KpynmHbIX SMOpPHOHOB, YUHTBIBAsA, UTO MOJIOJAbIE KPBICH OTAENSIOT-
ca OT maTtepuH B BospacTe 21—30 Anell, a yKkasaHHble HeTeHBIIW TNOSBHJIHCH
6bl Ha cBeT He paHee 8—10 HOAGPs, TOJyuMM THepBYIO JHeKaly nekagps,
KaK 1aTty Hayaja CaMOCTOATeJNbHOH KHU3HM MOJIOABIX TAaKOro BBIBOIKA.

Heka6pp B genbTe Boaru yxe sumuuil mecan. PakT Crofb NO3AHErO
Pa3MHOXKEHHS] KPbICBI B €CTeCTBEHHBIX CTAllUAX [eJbThl OUEHb HHTEPECEeH;
OH VKa3blBaeT ¥ pga ocelioe oburaHue ocofeil 3TOro BUIAa M HA GJaronpu-
ATHbIE YCJOBHMA XKM3HH JHKOH nonyasiuuu. Chefnl cepbix KpHIC MecTaMu
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06pa3oBbIBANM TPONHUHKKW Ha GeperaX usibMeHs TepellkuHa, a HOPbl HAaxXo-
JAWJHCH Ha OTHOCHTE/NBbHO BBICOKCM OCTPOBE, TFyCTO NOPOCINEM HBAMH H
TpocTHHKOM 6—7 M BoicoTow. Jlo Oauxkaiiiiero HaceJeHHOro MYHKTa —
pbi6HOro npombicaa ['osolekHHa — OblIO OKOJIO 5 KM MEeJKOBOLHBIX Da3.u-
BOB, NIPOTOKOB M OOINMPHBIX HJIHCTBIX TIpssell. )KeayLok Kpbichl 0Ka3salcs
TYro HaGHUTHIM 4acTsIMM MOJOABIX Jaryumek Rana ridibunda. B mocneauue
AHH OKTSAGPA ¥ B HaAyale HOAOpS MUPHARbl JATYILAT-CETOJETKOB CKOHIEH-
TPUpOBa/HCh y OeperoB HAbMeHs; Iepell yXOAOM Ha 3MMOBKY. B TpaBe no
MEJIKOBOLbSIM B OrDOMHOM KOJMYECTBE CTOSJIH CerojleTKd CasaHa, a B
YCTBSIX NpPOTOKOB BCTpeYalHch BoJsHbie opexu (Trapa natans) — ouenn chit-
HBIH pPacTuTe/bHbiii XopM. Takum 0Gpa3oM OCEHbIO NHINEBble YCJOBHSA 15
Kpbic Obliy 3lech GoJee uyem GJaronpusTHbL.

H. lllatynoBckass coo6uinia MHe, uTO B KOHHE OKTAOps 1943 r. He-
CKOJBKO MOJIOJBIX, NOJYB3POCJAbIX M B3pOCJabIX R, norvegicus mnomajuch e
B KalKaHbl Yy HOp BOASHLIX Kpbic Ha Gepery epuka B OKpecTHocTaX <. Ho-
bl Tysykaed, Kamblidsikckoro p-ua (meabTa Boarn). o 6auxkaiimero Ha-
CEJICHHOr0 NyHKTa Obia0 0KOJ0 1 kM, KpoMe Toro oHa umesna cBefeHus o
BCTpeYax cepolX Kpbic B modime p. Bouarn B npepenax Cramuurpaackoit o6..
A. T. Pomamepa [8] HEOAHOKPAaTHO JIOBHJA CepbIX KPbIC INPU H3YYEHHH
sxosnorun Arvicola amphibius B Tpex yyacTkax AcCTpaxaHCKOro rocygap-
CTBEHHOTO 3alOBEJHHKA — B BOCTOYHOMH, cpeaHed W 3alafHO# 4aCTAX
JIEeNbThL.

Quenb uutepecHbl cBejeHusi b. K. ®enioka [10], ornocsuecs x Boaro-
Axrty6unckoil noiime. «3umoro 1937—38 rr.,— numer PeHoK,— Gbl10 OT-
MEYeHO HECKOJbKO CJyuYdeB HAaXOXKIEHHS CEPbIX Kpbic B ToOHMe, BXaJMH OT
yesjoBeyeckoro Ku4ibs, Tak 5. sksemnisip nacioka Obli  m05bIT B CTOTE
ceHa Ha octpoBe B 1,5 kM ot Gumxkafkiurero »xuiabst, 20.1 xpoica 6bina g06bI-
Ta B npocsHod ckupie B 800 M or cesnenus, 23. I'. Kaiisep noiiMman Kpbicy
npH nepebopke GOJBLIOTO CTOTa COJOMbI Ha DacCTOSIHUM 4 KM oT OGuuxaii-
urero ceJeHHs. B cepeluHe ampess cneuuanauct no 6GopbGe ¢ TPLI3yHAMU
A. Jincuuble BBIKONAJ KPHICY U3 HODbI Ha JIYry, HeBJajeke OT epuka (mpo-
TOKd) ¥ B 1 KM OT XuJbd...» «Co3qajioch BNeuaTseHHe, YTO MACIOKH Toce-
JIAIICA B CKHPA&X, OTYACTH MpHBJIEKaeMble B HHX OGHJIHMEM MEJKHX MbllleE-
BHIHbIX, KOTOPbIMH B 3TOH O6CTaHOBKE OHH, BEPOATHO, MUTaloTcA». DeHioK
OTMEYaeT MHTEPECHYIO JeTasib fOBeJeHHst KPhIC 3UMOIO — GOJMBIIYIO CKYUYeH-
HOCTb B3pocsbix ocobelt B Hopax. 4. B xyrope Kpeiuenom, Ceporsaaosek.
p-Ha «ObiId BbIKONaHe!l 17 Kpblc H3 OAHON HOPBI, THE3[40 KOTOPOH HAXOMLH-
Jocb Ha raybuHe 15 cM noa HeGOJBIIMM TOPHOM B HEOTAITMBAEMOH MNpH-
CcTpoiike K 3emJjsHKe. Y13 3Tux kpbic 5 6bin MOJIOAbIE, OCTajibHBIE B3POCJbIE.
B apyroii Hope B Guamxkaiimem CcTpoenHnrn moao6Horo Tunma 5.1 Bbiko-
nano 13 B3pocanix kpbic». (Toraa ke 6bliu 3aperHCTPUPOBAHBI CJAYYaH Ha-
xomAenus 15—20 u maxke 29 B3poC/biX NOMOBbIX Mbllled B OAHOK HOpe
H po 15 cepeix moseBok. Takas CKy4eHHOCTb 00Jergaer COXpPaHeHHe TelJa
B HOpe.)

B uutnpopannoii cratbe b. K. Penioka umeotcs [aHHbie O AMKHX TO-
nyasuusax R. norvegicus u psa Gosiee ceBepHbiX paiionoB. B 1936 r. npu
yueTe BOASHBIX Kpbic B moiiMe Bosaru y ¢. Yers-Kypaiom (40 kM ceBephee
r. CapatoBa) b naciokoB nolfiManbl B Kankadbl y Hop A. amphibius. U3 #ux
5 MoGLITEl B NOAMEHHOM Jecy M 2 Ha 3aJuBHOM Jyry. Braau or xuauur
yesj0BeKa cepasi Kpbica Obl1a Ao6bITa Takxke B moidMe p. ATKapsl, NpHTOKA
p. Mengeaunubl. Ilo nabaogenusim H. I1. HaymoBa wu moum B 1934 r. Ha
p. O6urounoii B8 BepasHckom p-He YCCP coeepuieHHO He OBIIO BOASIHBIX
KPbIC, HO GblJIH OOBIYHBI NACIOKH.

B okpectHocTax 1. [oppkoro s HaGmonas OJMUABUIMX NACIOKOB e€lle B
1911—1913 rr., 6yayun mkoasHukoM. HeGoubuiast peuka Crapka, HAUAHAIO-
mascs B uepre ropoja pyubeM, BOMPAOUIHM CTOYHbIE BOAbI, HAET jasee
cpeAn noJxed mo 3a60JI0UeHHON NoJMHe, TMOpOocHIeH MecTaMM MeJKOof HBO#
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H TPOCTHHKOM. (epbie Kpbichl Ha Oeperax 3Toi Deykd KUJAM M B yepie
ropofa (y OropojoB) u Ha ero okpamse (6aM3 ropoiackoil Goiinn) u B
9—7 KM cpean moJieil u HeGosbuux 6os0T. Ha nociegHeMm yuacTke s pe-
TyJPHO OXOTHJICSE Ha NMTHI M CTABMJI KAaNKaHbl HAa XOpbKOB. OCeHbi0 K peu-
Ke ¢ OKpeCTHbIX 1MoJjiedl coOHpa/iChb Ha 3HMOBKY TpaBsiHble JIACYIUKH, B
nepuox murpanyuu Rana temporaria xopbku ocTaBasiu Ha Geperax ueJbie
Kyuyd 3arpbl3aHHBIX M CJOXKEHHBIX [P0 3amac JArylek. ITUX JACYIlex,
a TakxKe fAIrOJbl NacjieHa enu cepole Kpblchl. ORHY M3 HHX 1 3acTPEJHS HA
JbIy PEUKH B KOHUEe HOoaOps, a APYrylo Halleq 3amep3lied B cepeiHHe
suMbl. Takum 06pa3oM u B 3TOH TOUKe OXWYABIIHE TMACIOKH XKHJIH Ha peuke
oceano. Ewe Gosee cesepnoe HaxoxAeHHe onuyasuiedt R. norvegicus —
Gepera p. llekchnel — ynomuHaer B cBoeil crathe B. M. JKurtkos.

ITpuBA3aHHOCTL JHKHMX CEpbIX KPbIC K DeuHbIM AOJMHAM UPeACTABJSET
CYUIeCTBEHHBIH HHTEpec ¢ HECKOJbKUX Touek 3penusi. [Ipexxne Bcero 3gech
OHM HMEIOT MHOT'0 UIAHCOB TONactb ¢ OeperoB cyAOXOJHOU peKH Ha MNapo-
x0q WM GapxKy, KOTopole HepeBe3yT 3MHIPAaHTOB Ha HOBbie MecTa. 3Haue-
HHE BOJHOrO TPAHCNOPTA B pacCesieHHH CHHAHTPONHBIX TPbI3yHOB AOCTa-
TOYHO OCBEIIEHO B JIUTEPaType, H 1 MO3BOJIO cefe COCHATBCH TOJBKO Ha
OJHO MaJOM3BECTHOe W 3afbiToe 3aMeuaHue, wuMemouieecs B Tpydax Kawm-
yarckoii skcneaunuu @. 1. Pa6ymunckoro [3]. «Kpeica ne umeer B Kawm-
YyaTKe LIMPOKODG PaclpoCTpPaHeHHUs; MO CBHUAETeNbCTBY Jlecerca, ee 3aBe3
B Bosbluepenx nepsble pycCKHe MOpPeXOAbl; BIOC/JEICTBHH OHAa Nonaja B
[TeTponaBnoOBCK M chenajach 3Aech OuyeM Toprosiues. B Ycrb-Kamuarck
KpbICa 3aBe3eHa TOXe JAaBHO, HO PacIpOCTPAHAETCA BHYTPU CTPaHbl Ype3BbI-
yaiiHo MempsenHo. Crnocofel coofiieHnss ma 0atax! u HapTax, KOHEYHO, He
MOTYT COAeHCTBOBATH €€ pacceIeHHIO U TObKO 3a NHOCJe/lHee BpeMs 2 KaTep
KaMyaTckore TOproBO-NpOMBILIJIEHHOrO 0fLiecTBa, GYKCHpYIOUIHH BBEepPX MO
peke KyHracel ¢ TPy3aMH, HOCTaBHJI KphICy mociaexoBarenpHo B Huxue-
Kawuatck u B Kamakd; nmpu 31OM OHa GHICTPO NpHcnocofasercss K KaMmyart-
CKHM KHJIHIAM H BBITECHAET «Mbllib». B Knioun mpuBo3usace HECKOJBKO
pas, Ho mponajasa, Beiure no peke ee emle He 3HAWT.. TakuM o6pa3ow,
B HacTosuiee Bpems KaMuaTka HaxORHTCS B NMepHOfe 3aCeJeHHS KpPbICOH...»

O6urtanue Ha Geperax pek o6Jeruyaer Kpeice U APYryio ¢opMy macCus-
HOHl MHUIpalli¥, a HMEHHO CILIBIBAHHEe BHH3 II0 TEUEHHIO HAa Pa3HbIX NpeiaMe-
Tax — GpeBHAX, IJIOTAX — U HA JbAMHAX BMECTe C KydyaMHu MycCOopa, K KOTO-
PbIM KpBICHI NMepeGHpaloTCs K3 HaceJeHHbIX NMyHKTOB. (Ormedeno aas p. O6u
y r. HoBocuGupcka M. 1. 3Bepesbim [4].)

Hakonel, cBf3b Cepoil Kpbichl ¢ HPHOpDEXHBIMH GHOTONAMHM M BOAOH
MOXKET HMETh CYILIeCTBeHHOe 3MHAEeMHOJOTHYeCKoe 3HaueHue. PsalgomM aBroO-
poB (C. 9. Kpeiiuep u K. H. Beayruna [5], C. §1. Kpeiiuep u 3. A. Po-
muHa [6]) HeZaBHO TOKa3aHa CBA3b Mex[y 3abo/eBaHuAMHU Jiofedl Jento-
cnuposom Ha fore PCOCP, BoAHBIM (aKTOPOM U JIENTOCIHPOHOCHTENbCTBOM
y cepbix KpbiC B IPHPEYHBIX Topojax u ceneHusix. [Io 3tuM naHHLIM, B JieT-
HHe mecsanbl 1938 r. B psile HaceseHHbIX nyHKTOB PocroBckoit 06J. Ha
pexax Jou, Cep. [oHen um A30BKa oTMeuYeHbl MHOTOUHMCJEHHbIE CJyYaH
JIENTOCNHKPO3a ¢ HamuyueM XKeatyxu B 10—25%/p or BceX 3aperucTPHpOBaH-
HbIX CJy4aeB M €QUHUYHBIMH JIeTaJbHbIMM Hcxodamu. KpynHas BCHblIKa 3a-
GosieBauuil 6blna, Hampumep, B cT. KoHcTaHTHHOBCKO#H, Hauyamascs 15.VIII
W 3aKOHUHMBLIAsficA BO BTOpPOR mosoBHHe ceHwTabpsa. HauGomee mnopaxkeHsl
OBl YJHIB], PacrnoJioKeHHble GJH3KO K 3arpssHeHHOMy yuactky Jloxa,
rie HaXOOATCS CTOSHKY 6GapK, mapoxXoXOB H 3JeBarop. 3af0JieBajo NpeHMy-
LIECTBEHHO MYXCKOe pafodee HacejieHHe, KymnaBiieecst Ha 3ToM Oepery H
nONb30BaBIICeCH B3ATOH 34ech NuTheBO#t BomoH. Cpelu XeHWHMH U fered
RapErHCTPUPOBAHB! TOJBKO €AVHUUHBIE CJydYad; 3TO OTYACTH CTOANO B CBA3U

t Jlerkue nogku. — A, @.
* Jkcrenunus pa6otTasa Ha Kamuarke B 1908—1909 rr.

129



¢ TeM, YTO JaHHAA 4acTb HaceNeHHs I0Jb30BaNach UHCTHIM, 6JaroycTpoen-
HbIM ILIS)KeM INPOTHBOIIOJIONKHOrO Oepera pekH.

B nepBblii rojx uCCNeNOBAHHN NpsSMOH NUIEBOH MJM KPBICHHBIH (akTop
He OblI BHIABJEH, HO He OblTa HCKJIOUEHa <«BO3MOXKHOCTb HHQPHIMPOBaHUA
p. Hon rpeisyHamp u3 GJM3nexallHX 3J1€BaTOPOB M 3E€PHOXPAHUJIHI, XOTH
O6WJHsi Kpbic B cTanule He oTMevasnock». B 1939 r. (Kpeituep u Pouiu-
Ha [6]) 6bi10 obcaenoBano 313 cepeix kpoic (u3 PocroBa u AsoBa) u yna-
JIOCh MOATBEPAHTHL SHAUEHHE KPbICHHOTO (AKTOPA B PAaCHpPOCTPAHEHHH Jien-
TOCHHpOo3a B POCTOBCKON 06J. JIenTOCIHPOHOCHTENBCTBO Y Kpbic YCTaHOB-
Jeno B 100/¢ Bcex o6cJeAOBAaHHBIX CJy4aeB, NMPHYEM H3 TPeX BbIAEJEHHBIX
KPBICUHBIX IUTAMMOB JIENITOCHHP [BAa OKAa3a/HUCh UIEHTHUHBIMKE MECTHbIM
LITAMMaM JIENTOCIHP, BbIZEJeHHbIX y Jiofeir B 1938 u 1939 rr. B ToH Xe
PocToBekoii 06a1. Posb Boanoro (aktopa B pacnpoCcTPaHEHHH JENTOCHMPO3a
NOATBEPKAEHA BbINEJEHHEM ABYX LITaMMOB U3 BoAbl U uia p.p. Ces. oHua
d [loHa B TeX HaceJIeHHBIX NMYHKTaX, I'e ObliM 3aGoJeBaHHs cpelu JIOXeH.

[TonyTHO yRadoCh BBIACHHTB, YTO ©CTh HECOMHEHHASi CBf3b MEXAy
JIENTOCIIHPO3OM JIIOAEH ¥ HKTEepOreMOryNoGHHYpHell poratoro ckora (Jento-
CIIUPO3HAs. XKeNTyXa CKOTa), BCNBIIKH KOTOPON GblJIH KOHCTATHPOBAHBl B Te
XKe roflbl 1 B TeX K€ paloHaxX, uYTO YNMOMHHAJIHCL Bhillle. DBoJIBLIMHCTBO
aBTOPOB, HM3YyYaBIUMX SMHAEMHOJOTHIO JENTOCIHpPO3a, CYUTAET, YTO 3apake-
HHe JIIOZeH IIPOUCXORHT He OT NPAMOro KOHTAKTA ¢ KPhICAMH, a4 TJIaBHLIM
00pa3oM yepe3 INOCPeACTBO BOJH, CBeXe HWHOHIHDPOBAHHOH MOUOH KPHIC UJH
Ipyrux Hocuresiel, «KOHTaKT ¢ BOLOH AoJKeH ObITh TECHHIH W IOJHTEJb-
HbIA — KynaHbe, HbIpiHbE, MOTpe6/eHHe ChIPOH BOIABI H3 HHOHIHPOBAHHOT O
KpbicaMH BodoeMa, pbi6Has JIOBJs, paGoTa B ChIDOH MOYBe H Ha 3a60Ji04eH-
HbpIX Oeperax mocje Da3/iuBa pPeK H T. IL».

JI. Ty6apeB [2] B craThe 0 NPOHUKHOBEHHH CEepOd KPhIChl B BOCTOUHBIE
paitonsl PoCTOBCKOH 06/1aCTH OTMETHJ, 4TO HosixHa p. JloHa 3aHaTa 3THM
BHIOM OYeHb JaBHO, a paccesieHHE €ro B CTeNHble 3aCYLIMBbIE YYaCTKH
HJAET TOJMBKO Tipd COHEeHCTBHMH ueJjoBeka. MHTepecHO, 4TO ¥ B 3THUX YCJO-
BHAX NaCIOK MOXKeT YXKHBaTbCsi 06e3 HenoCpedCTBEHHOrO HCIOJIb30BaHHSA
NpPOAYKTOB, COOpaHHbIX YeoBeKOM. B 3TOM oTHOLIeHuM JIOGONLITEH chyyai,
onucanHbii ['yGapeBbiM, umeBmHi MecTo B MapThiHOBCKOM p-He PocToB-
ckoit 00s. «Becuoil 1934 r. B ceankax OblIO 3aBe3€HO HECKOJIBKO KPBIC B
NOJIEBOAYECKHUH yuacTOK KOHEeCOBX03a, HAXONsWHACS B 8 KM OT UEHTpab-
HOM ycaabbpl COBX03a. ¥Y4aCTOK ITOT HAXOAMTCS B OTKPHITOH CTemH, uMeer
BCETO JBe XWIbIX 3eMJISHKH, capail, KOHIOIUHIO W KoJoZe3b., Kpbichl moce-
JUJNCh 3/eCh CHayaja OKOJ0 3eMJSHOK, 3aTe€M HX HOPhl IIOSBUJHCH OKOJIO
KoHouey H capag. B suMmy 1934—35 r. 3eMJIsHKH M KOHIOUIHS NYCTOBAJH,
OJlHAKO Kpbichl 3UMY Nepexuau u JeroM 1935 r. oHH HaGMOAANHCHL HA 3ITOM
yYacTKe Y3Ke B HeCKOJBbKO GOJbLIeM KOJHYECTBE».

B sakmoueHHe HeCKOJbKO 3aMeuaHuii o uepnoil kpeice (R. rattus). Tlo
COCeNCTBY C Npu6GpexHbIMH OHOoTOnaMd Asepbaiiixkana, rae H. K. Bepemta-
THH HallleJ MHOTOUHCJTEHHOE IHMKOE HACeJIeHHe CEePbIX KPhIC, B HIHLPOKOJH-
CTBEHHBIX JIeCaX W CajaxX paBHHHbBl OueHb OOHJBHA UepHAs KpbICca, KHBYIIAs
He3aBucHMo oT uyenoBeka. E. II. Cnanrenbepr, oGcnenoBaBuinit Jeca JleH-
KOpaHCKOTO palioHa TNpu H3YUYeHUH COHU-TIONIUKA, CHeJaJ MHOrO HHTepecHBIX
HaGmoflenuit Han kpblcamu. (dk3emmisipel R. rattus, coGpanHbie UM, XpaHsaT-
CA B MOeH KOJIIEKIIHH, cPeiM HHX UMewTcd Mosoible BecoM 10—I12 r, no-
6uiToie 14.VI.1929 u3 ruesma B nymie nepepa). «B JlenkopanckoM paiioHe
CcaMblM CTpPAIlIHLIM BParQoM COHH-MOJYKA SIBJSIETCS 4YepHass Kpbica, B OCHOB-
HOM cBoell Macce OfUTAIOILAS 3[eCh He B JKHJbe UeNoBeKa, a B NYILIMCTHIX
IepeBbsX (PYKTOBBIX CaZOB M Jeca, T, €, TaM XK€, TIIe H COHS-NoJIYeK.
HeGoabilne pasMepbl MO3BOMAIOT KPbICE IIPOHMKATHL BCIOAY, KYyAad MOXKeT
YKPHITbCH T'phidyH. KpBICEH NOEJAIOT HE TOJbKO HOBOPOMKAEHHBIX JeTeHbI-
mieff, HO W BIOJIHE B3pOCJABIX ocoGefl coHu-mosnuka»,— nuiier Cranres-
6epr {7]. B Gonee ceBepHbIX palioHax uepHast Kpbica BCTpedaeTcsl NPEHMY-
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LIeCTBEHHO OJM3 JKHJMLL 4YEJOBEKa B CEJbCKMX MecTaX H HebGOJbUIMX Topo-
AaX, HO ¥ 3JecCh HEKOTOpas YacTb JKHEOTHHIX CYIIECTBYET B €CTECTBEHHBIX
6notonax. Tak, Hanpumep, I1. B. IOprencon [11] nofiMan 4YepHylio KpbiCy
B aBrycte 1933 r. B eqosoM Jecy LIeHTpalbHOrO JIECHOTO 3anoBeJHUKA
(Heauposckuil paiion 6biB. 3amafHoil 06a.) B 1,6 KM or Omauxaiwero ce-
aenus. IToanneil ocenblo B 3TOH K€ MECTHOCTH HECKOJbKO YePHbIX KpbiC
6bi10 moiiMato B Hep. KpacHoe, oxpyKeHHOH jecaMu 3anoBeHUKA,

BhiBO Abl

1. B wxneix ¢6aactsax CCCP uMmewTCs 3HAYUTeJbHbie JAHKHE MONYJId-
MM Kpbic TpeX BMAOB, npHueM asa u3 Hux (Rattus rattus u Rattus turke-
stanicus) cBsi3anbl ¢ JecHbiMu GHotonamu, a oaux (R. norvegicus — ¢ npH-
GpeKHBIMMU.

2. Cepasa kpbica cnocoGHAa CYLIeCTBOBATb W 3MMOBAThb BIAJH OT KHJbS
Ye/OBEKa HE TONBKO B IOXKHBIX 06JACTAX CTPaHbl, HO TaKxKe B HikHeM
Tlopoaxbe, Ha wupore r. CaparoBa, I'oppkoro M, BeposiTHO, [ae B Me-
crax ewme Gosee ceBepHbix. OJHAKO B 3THX palioHaX KOJHYECTBO JHKOXKHU-
BYLIMX NAaclOKOB He BeJHKO. HeoOxonumoe ycJOBHE YCIEIIHOH 3HMOBKH —
06HJIlie KHBOTHOTO KOpMa (MBIHIH, JISTYIIKH).

3. TloBUOUMOMY,  HEKOTODAs 4YacTb CepblX KpbIC «JHYaeT» — aKTHBHO
paccesisieTcsi U3 HacesNeHHBIX NYHKTOB B ecTecTBeHHbie GHOTONBI  DeYHbIX
JOJIMH; OJHOBPEMEHHO CYIIEeCTBYeT K OOGpAaTHHIA mpolece — BCeJeHHe THKHX
NacIoKOB BO BHOBb NOsiBHBLIMeCst nocTpoiiku. {HanpuMep, ciyuau nosiB/ieHUs

CephiX Kpblc BO BDEMEHHBIX JXKHMJHIAX pblOAKOB NpH 3UMHEM JiOBe DbIOB
B AeabTe Bourn.)

4. Yepnass Kpbica B cpelHel Iosoce cnocoGHa BHICEJSTBCS B JecHbe
6HOTONBl KW 4Epe3 HHX NPOHHMKATb B HAceJEHHble NMYHKTHI, JeXKAallHe Hajieko
OT MarucTpajbHBIX KeJe3HOMOPOXKHBIX M BOZHBIX NyTeil.

5. IlpuBsA3aHHOCTL CepOH KpbICHl K NPHOPEXHBIM MECTOOOHTAHHSAM HMeeT
HECOMHEHHOe 3HaYeHWe B PACCeMBAHHH WH(pekuwil uepes BoAdy.
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SOME COMMENTS UPON B. M. ZHITKOV'S PAPER: ,NOTES ON
RATS»

A. N. FORMOZoV
Institute of Zoology, State University of Moscow

Summary

In A. I. Argiropulo’s mont;vg‘raph «The mice» (making part of the
series «Fauna of the USSR», Mammals, v. IIl, issue 5, 1940, published
by the Academy of Sciences of the USSR) we find the following statement
to be made by that writer: Rattus norvegicus norvegicus is assumed to
inhabit exclusively human dwellings and other constructions; for the
summer season a few individuals migrate to natural biolopes, to come
back towards winter to their dwelling places. The present author believes
this statement to be erroneous. In the southern part of this country
(Georgia, Abkhasia, Azerbijan), in growths of Phragmites, Typha etc.,
along the shores, wild R. n. porvegicus occur in huge numbers, and so
do also wild black rats which inhabit there forésts and orchards. Wild
brown rats are likewise abundant in the delta of the Volga river. In
November 1941 the author caught there a female R. norvegicus with 11
embryos, which had dwelt in rushes, at a distance of 5 km from the
nearest human dwelling. This is evidence of the rat being able to pro-
pagate during the winter season under the conditions prevalent in the
natural biotopes of the south. The brown rat is also found to inhabit
throughout the year, though in smaller numbers, burrows along rivers
and streems, and in more northern regions [environs of Saratov, Gorky
(Nizhny-Novgorod) etc.]. Separate individuals of the black rat have
also been reported from regions remote from human dwellings, in the
forests of the medium belt ofthis country. The preference shown by the
brown rat for borders of water-basins contributes to the passive migration
of this species on board steamers or barges.
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llena 8 pyo.

[IPABWJIA JIJIS1 ABTOPOB

1. 3oomoruueckiuil KypHaa MNeuaTaeT CTAaThil, SBAKOULHECS De3yILTATOM HAYHHHX
HCCIeAOBaHHA 110 BCeM Das’fiesaM 300J0rHH, NPEHMYLIECTBEHHO Ke IO BONIOWUHH, CHCTe-
MaTiiKe, MOPGOJIOrHH, SKOJIOINN, 300reorpadiu 1 rHApoGHos0rHH. CTaThi MO BayHHCTIKe
W ITOCBAIEHHEIE OMHCAHITNIO HOBBIX (JOPM MPHHHMAIOTCH JHUIL B HCKTIOYHTCIBHEX CAyYass,
B 3ABHCHMOCTH OT HX ILENHOCTH I HOBH3HLL

2. CraTbu, npHCH/aeMble 6e3 npe/flBAPHTENLHOrO COrMACOBAHHS ¢  peAaKIHCH, He
JoaKHH npeBsmarthk | neu gicra (40000 3HakoB, BK.IOHasi B 3TOT 0GbEM Tal-
JIHULL, DHCYHKH, HHOCTPAHHHE De3ioMe I CIHCOK LHTHPOBAHHON JIHTepATYphi).

3. HassaHue cTaThH QOMKHO TOUYHO H KOPOTKO MepefaBaTh COAepiailie.

4. JletanbHO HCTOpPHS BONPOCA, KaK MPABHJAO, H3JaraThesl He JOMKHA. Bo BBecHHH
RYKHO JIHIIb 1aTh KPATKYIO KAPTHUY COCTOSSHHSA BONPOCA K MOMEHTY C/auH CTaTbH B IeYath.

5. Manoxenue KejaTelbHO BeCTH MO CJAeAYIOMHM nyHKTam: 1. Beenmenne. Ilocraiionka
BOMPOCA M €ro MoJioXeHHe B JauTeparype.— 2. MeToauka M Marepuanu.— 3. Oficadue
OPRrHHAJILHHIX HAOMIOAEHHH MM OBHTOB.— 4. OGcyxaeHHe MOMYYeHHHX AaHHBIX.— 5.BH-
BOAH, B BHJAE OTAEAbHHX, CXKaTO H3JMOKEHHHX mnaparpados.— 6. CnucOK UHTHPOBAHHO!
Jutepatypbl.— 7. Pe3dloMe 1as nepesofa Ha HHOCTDPAHHHI SA3HK,

6. PykonucH A0MAHH OHTb NepenHcantl Ge3 NOMAapOK H HCNPABJeHHH Ha MalluHKe
Ha. DAHOH CTOPOHe JucTa (MepBbii OTTHCK, a He MOC/Ae KONUDOBABHOH Gymaru), Ha Gy-
mare, AONYyCKalollefi MNpaBKy 4YepHWIaMH, C NBOHHLIM HMHTEPBAJIOM MEXIY CTPOKaMH H
NOJIAMH C JIeBOH CTOPOHH He MeHee 3 ¢M, a C npasoit ¥/2 cM. CTpaHuus pykomicy
ROJXHH GHTh NepeHyMeposaHel. B 3arosioBke cTaTbll JOJKHO GHITh YKA3aHO, OTKYAa OHa
icxoaut. K cTaTbe ADMKen GuiTh NPHJAOKEH TOUHHIL afpec B HMA H OTYECTBO aBTOpA.

7. JlamHHCKHE TeKCT CpPefR PYCCKOrO BHHCLIBAETCS HAH HA MAIUHMHKE HAH OT DYKA
pasGopunBpiM (MEYaTHOTO THIA) NOYEPKOM.

8. Cokpainenys c/AoB JONYCKAIOTEs JAHIUb Takie, KOTOpHWe NPHHATH B Boabwoi u
Manoit coseTckHx SHumkmonennsx. Hanpnmep, cokpameniuss mep TaKOBH: Kr; I, Mr; J
KM, M, M3 TM% MM.

9. Tlocne nepenicKi HAa MamHHKe PYKOMHCh AOMKIA OBbITh TIHATENbHO BhBEepeHa
aBTOpOM H HCNpaBieHa YepHHJAAMH (He KpacHHIMH).

10, LndpoBuie MaTepHannl HaAO0, MO BO3MOXHOCTH, BLIHOCHTH B CBOJAHL e Tao6:
aunub. TaGanuul meyartaloTcs Ha MAaUIHHKe HA OTAEJbHLIX JMcTax GymarH H pasMella-
JOTCA Moc/le NepBoro ynoMunanusa Tabauubl B Tekcere. Kaxnaan TaGanua HMmeeT cBoii
HOPAAKOBLIT HOMep I 3arjaBie, YKasblBapollee Ha ee cofepxanHe. CHpoil cTaTucTH-
yecKHil MaTepHal He medaTaeTcs.

11. InarpamMul e JOJKHB Ay0.1HPOBATL JAHHEIX, MPHBeAEHHLX B Tabanuax. Kax-
Wil PHCYHOK JAOJKeH ObTh MOAK/JeeH Ha ocoObiit JHCT GyMarn ¢ MOJMsMII, HA KOTOPWY
ooMKHO OLITh 0O6O3HAUEHO: Ha3BaHiHe 3KypHana, asTop, Ha3BaHHe CTATbH H HOMep Dil-
cyika. Hammscn Ha pHCyHKax JOMXKHLI OHTb CAeNaHB KPYNHO H YeTKO B pacueTe Ha
yMeHbIleHHe NPH H3rOTOB/JEHHH K.iILle,

12. HUnaoctpauun (auarpammul ¥, ¢otorpadmi) AO/KHH GLITb NPHLOAHM JJs Heno-
CPEeNCTBEHHOTO IHHKOrpadHyeckoro  Bocnpol3Befienis  (POTOKOHTPACTHHIE, YepTeRH —
GepHOil TYIIbI0 NEpOM, TeHH — NPH HOMOIIH TOYeK HJAH WTPHXOB). JKenaTelbHo, HTOGL
pUCYHKH ObiJMH Ha 1/, Goablie, deM OHM JOMKHH GBHITb B MeYaTi.

13. O6bsicHuTe IbHBie NOAMHCH KO BCEM PpHCYHKAM MROJIXKHBL GHTb Ha 0COGOM JIHCTe
B NOpsifike HyMepalHH PHCYHKOB. MecTo pHCYHKOB B TeKCTe YKa3blBaeTcs KapaHAalioM
Ha MoAsiX DPYKOMHCH.

14. TlepBoe ynoMnHaHHe B TeKCTe H Ta6JIHUAX HA3BaHHMil BHAA 2KHBOTHOrO IPHBO-
JIHTCA MO-pPYccKu H no-jgaruHckd., Hanpumep, BoAsivoit ocnuk (Asellus aquaticus L.).
TMpu panbHefuux YNOMHHAHMAX, ec]AH JaHHBI BHI HMeeT pYCCKoe Ha3BaHue, NPUBO:
LHTCA JIHIDb PYCCKOe Ha3BaHHe, ec/H JKe DYCCKOro Ha3BaHHS HeT, To nepsas OykKsa
pola M BHAOBOe Ha3BaHHe mno-iatsuHcku. Hanpimep, A. mellifera wan A. m. ligustica
(ana noABHIOB):

15. Cchnkn Ha JHTepaTypy B TekcTe npusoastcs Ttak: Cesepuos, 1914, unu Bpayn
(Brown), 1914. [Ipu nepsBoM YyNOMHHAHHH HHOCTPAHHOrO aBTOPa B CKOOKAax IPHBOAMTCSH
ero QpaMujaHs B JIATHHCKOM HANHCAHHM, 3aTeM (aMHJIHA NHIIETCA INO-PYCCKH.,

16. Cnucoxk JAHTepaTyphl ROMXKeH COAepKaTh JHUIL ILHTHPOBaHHHE B CTaTbe PaGoOTH
PYCCKHX M MHOCTPaHHHIX aBTOPOB, pacilolaraeMHX B IOpsAKe pycckoro andasuta (mpH-
Mep: 4BTOp, MHHWHAJBI aBTOpa, Ha3BaHHe CTaTbH, COKPALLEHHOE HA3BaHHE XXYPHANa, TOM,
BHIYCK, CTPAaHHIA; H3ZATENTbCTBO HJH MECTO H3JaHHA, TOA).

17. Pycckuii TeKCT AAs pe3ioMe HAa HHOCTPAHHOM si3biKe (NMepeBOR [eNaeTcs B pe-
NaKUHKH) He ROJXKeH TNpeBHINaTh /5 TeKcra Bceit cTaThil ¥ JOJNXKeH IO BO3MOMXKHOCTH
cHabXarTbCsi mMepeBoJaMy  CleUHaJbHBIX TEPMHHOB H YyKa3aHHeM, Ha KaKOf HHOCTpaH-
HUH $I3HK aBTOPY XeJaTelbHO CAeNaTh MHepeBoil.

18. Be3 BHIIOAHEHHsI YKa3aHHHX YCJAOBHH pPYKONHCH K 1eYaTH He HPHHHMAIOTCS.

19. Penakuus 3oosioruyeckoro ypHana ocTaBlsieT 3a coGoff IPaBO NPOHU3BOLHMTE
COKpallleHHsi M peNaKUHOHHHE H3MEHeHHs pyKonucei.

20. ABTOpaM MNpeNOCTaBAseTCs 20 OTTHCKOB HX cTaTedl GecIuiaTo.

21, CtaThy M BCIO NePemHCKy cjlelyeT NOch/ath nmo agpecy: Mocksa, yia1. ['epuena,
A N 6, Hucruryr 3oomorun MI'Y, penakunn 300/0rHYECKOro XypHaja.



