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IIpoBeneHO nccnenoBaHUE MPOJOIKUTEIFHOCTH PEPOIYKTHBHOTO TIEPHOIA CAMOK OOBIKHOBEHHOTO CKBOpIIA
Sturnus vulgaris, 6onpmoN CHHULBI Parus major M MOJIEBOTO BOpoObs Passer montanus, OTIOBJICHHBIX B
MepHuoJ] HACK)KUBaHUS siUIl nepBoi kiaaku. [TokazaHo, 4yTo y CKBOpLa MEpUOJ OT Hayaja CUHTE3a SHIl JI0
Havaya JIMHbKU cTabmieH u paBeH 47-48 cyr. Y OONBIIMX CHHHI] OH JUCKPETCH U cocraBisieT 47-48, 60 u
72-73 cyt, a y noneBbix BopoObeB — 60-61, 72-74, 85-86, 96-97 u 108 cyr. Takum obpas3om, y Tpex
HCCJICOBAaHHBIX BHIOB INTHL], OTJIMYAIOIIUXCS KOIMYECTBOM LUKIOB PAa3MHOXKEHUS, BBIABICHA KPAaTHOCTh
MPOJOJDKUTENIBHOCTH PENpPOAYKTUBHOTO nepuoma 12-tu cytkam. Ilpeamonaraercsi, 4To 3TO CBSI3aHO C
MEXaHU3MOM OTCYETa OPraHW3MOM BPEMEHHBIX OTpPE3KOB IopsAaka 1-3 MecsiueB, a BO3MOXHO M OKOJIO
TOZ0BOI0 SHAOTEHHOTO IHKJIA.

Knrwouesvie cnosa: nvuppainanHbiii pUTM, PEIPOYKTHBHBIA IEPUO, BOPOOBHHBIC IITHIIBL.

BBEJIEHUE

W3BecTtHO, YTO BpeMs Hadajga JWHBKA Y OOJBIIMHCTBA BOPOOBMHBIX IITHI]
ONpEEIISIETCS €Ille BECHOM, PU JOCTHUKEHUU NTHUIIEH TOTOBHOCTH K pa3MHOXEHHUIo [1].
Bpemennoli uHTEpBall OT TOTOBHOCTH K PAa3MHOXKECHUIO [0 Hayala JUHBKUA Ha3bIBAIOT
PENPOAYKTUBHBIM MEPHOAOM. J[1s1 caMOK OCEUIBIX BUIOB, B TOM YHCIIE OOBIKHOBEHHOTO
nonos3ug (Sitta Europaea), Hauano cuHTE3a SIMLL SBJSIETCA TEM MOMEHTOM, OT KOTOPOIo
HAYMHAETCS CBOOOHBIN OTCUET BPEMEHH 10 Havasa JIMHbKHY [2]. CienoBaTeabHO, IMEHHO
MEpUO/I Hayalla CHHTE3a SIWIl, KOTJAa Yy CaMKH HaOI0MaeTCs BO3pacTaHWe YpPOBHS
MeTaboI3Ma, HeOOXOAMMOTO JUTSl POAYKIIMA STAIA, M YBEITWICHUE 10 MAaKCHMATbHBIX B
oy KOHIIGHTPAITUH TOJIOBBIX TOPMOHOB, SIBIIICTCS OCHOBHOM TOYKOW CHHXPOHH3AITUH €€
SHJOTEHHOTO FOI0BOTO LKKIA. HyHO OTMETUTB, YTO 3HIOTC€HHBIA OKOJIO TOAOBOM LIUKII,
HAOMOaeMbIli B JTAOOPATOPHBIX YCIOBUSIX TIPU IOCTOSHHOM (oTomepuone U
TeMIlepaType Cpenbl, HaOMIoacTCs HE TOJBKO y MTHI, HO H Y 3UMOCIIIINX
miekonuTatomux [3-5]. Hanudue BHYTpeHHEH CHCTEMBI OTYETa BPEMEHHBIX MHTEPBAJIOB
oOecrevnBaeT opraHu3My 3a0JarOBPEMEHHYIO MOJATOTOBKY OPTaHU3Ma K M3MEHSIONUMCS
YCIIOBHSIM CpeIbl. DTO YTBEP)KICHHE CIPABEIINBO KaK IS IHPKAJAWMAHHBIX PHUTMOB,
TEHETHIECKUE MEXaHU3MBI KOTOPBIX XOPOIIO M3YUEeHBI [6, 7], TaK M JUISI MHOTOCYTOYHBIX
PUTMOB, IPUHITUN (PYHKIIMOHUPOBAHUS KOTOPBIX HE SICCH.
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'opMOHBI IIUTOBHIHOW JKENNE3bl UTPAIOT BAXKHYIO POJIb B MEXaHU3ME KOOPIUHALINU
OKOHYAHMS PA3MHOKEHUS M Hayalla JIMHbKY. Y AaJieHUe ITUTOBUIHON JKeJe3bl IPHBOJIUT K
NPOJIOHTallUM PENPOAYKTUBHOTO IMepuoja y CKBOpPHOB [8], W HampoTHB, BBEICHHE
0ONBIINX /03 THPOKCHHA BBI3BIBACT MPEKICBPEMEHHOE IPEKpallcHHE Pa3MHOKEHHS U
HavaJIo mocieOpavyHoi THHBKY Y 310TMKOB [9].

Panee Hamu ObUTa BBISBIICHA CBSI3b Hadajda POCTa HOBBIX IMEPBOCTEIICHHBIX MaXOBBIX
MEPHEB C 3-CYTOYHBIM PUTMOM KOHLIEHTpaluu B KpoBU TupokcuHa [10]. ITomumo 3Toro
OmopruT™Ma W3BECTCH 4-CyTOYHBII nH(]ppaTHaHHBIA pUT™M KOHIICHTpAITIH
TTIOKOKOPTHUKOMAHBIX TopMoHOB [11-13]. B auHamuke mponudepaTHBHON aKTHBHOCTH
SMUTENHNS MUILIEBOJA Y MIEKOTUTAIONIUX U NTHL, IOMUMO OKOJIO 4-CyTOYHOT0, HAMHU OBLI
BBIIBIIEH 12-cyrouHblii putMm [14]. IloBBIICHHBI YPOBEHH TITIOKOKOPTHKOHIHBIX
TOPMOHOB MOXET IPEISATCTBOBATh HAadaldy JMHBKHU [15, 16], a mHAMIManmio pocra mepa,
SIBIISTIOIIETOCS.  TIPOM3BOJHBIM OIHUTENINSI, MOXET OIpeleNsiTh WHQpaJAuaHHBIH pPUTM
nponudepaTUBHON aKTHBHOCTH 3muTenws. [Ipeamonaras, 4To Ha BpeMs Hayalla JTUHBKU
BiuseT (aza 3THX OMOPUTMOB, MBI TPOBEIH HCCIEJOBAaHUE IO COIMOCTABJICHHUIO JaT
Havaja JIMHBKM Yy BOPOOBMHBIX OTHIl C (a3oii wHpamuaHHBIX OHOpPUTMOB. CBS3b
BpEMEHH Havaja JJMHBKH C OmpeeNeHHON ¢a3oi 4- 1 12-CyTOYHOTO0, MPENNOoNI0KUTETEHO
9K30T€HHOTO, pUTMa OTCYTCTBOBAJIA.

B npupoaHpIx yciaoBHAX OBLIO YCTaHOBJIEHO, YTO MPOJOJDKUTENBHOCTh MEPHOAa OT
MOMEHTa OTKJIaJK{ MEPBOTo sila 10 Hayaua JUHBKH y Pa3HbIX 0CO0EH OONBIINX CHHHIL
pasnmuJacTcs Ha BEIMYMHY KpaTHYIo 12-u cyTkaMm W cocTaBisieT B 4344, 56, 68-69 u 81
cyT [17]. DTOT dhakT, Ha HAII B3I, KpalfHE HHTEPECEH: €T0 HEIb3sl OOBSICHUTh KAaKUMHU
n00 aHAJIOTHYHBIMH PUTMaMHU >KH3HEAEATeNbHOCTH dToro Buzaa nrul. Cosnmaercs
BIICUATIICHHE, YTO TOPMOHAJILHBIE MEXaHU3Mbl OKOHYAHUs PENpPOIYKTUBHOIO MEpUOAa U
Havaja JIMHbKY cpabaThIBar0 TOJBKO Kaxaple 12-e cyTKu. B mpupoaHbIX yCIOBUSX MOTYT
ObITh HEYYTCHHBIE CICP)KUBAIOIIME HAYaJIO JIMHBKH  (akTOpbl, CBS3aHHBIE C
HACH)KMBAaHUEM U MHTCHCUBHBIM BBHIKAPMIIMBAHUEM TITCHIOB. B 1a00paToOpHBIX yCIOBHSIX,
TI€ ATH YCJOBHSA HHUBEJIHPYIOTCS, TAKOTO HCCIENIOBaHHS HE MPOBOAMIOCH, TOTNA Kak,
BhISIBIICHHE (aKTa JUCKPETHOTO XapakTepa MpOJIOKUTEIBHOCTH PENpPOyKTHBHOTO
MepUoa y NTHIl SBISCTCS I[IEHHBIM B IUIAHE JMajbHEWINETrO BBISABICHUS MEXaHH3Ma
oTcuera OMOJOTUYECKUMH OOBEKTaMH BPEMEHHBIX OTpe3KoB mopsaka 1-3 mecsues. Ilo
npeamnonoxkennto  A. M. OnopaukoBa [18] oTcyer  OWOJIOTHYECKOTO  BpPEMEHHU
OpraHu3MaMM OCYILIECTBJISIETCSl HE CYTOYHBIMU MHTEPBANIaMH, & OKOJIO ABYXHEAEIbHBIMU
OTpE3KaMH BPEMEHH.

B xagecTBe 00BEKTOB HCCIEAOBAHMS MEIeCO00pa3HO OBUIO BEIOPATh BHIBI OCEITHIX
BOPOOBHMHBIX NTHII, PA3INYAIOIINXCS YUCIOM KIIaAo0K (60ibIas CHHALA — | WIIH 2 KITaIKy,
U TI0JIeBOW BopoOeii — 2 ninu 3 Ki1aaku) U OImKHero MUrpanTa (OOBIKHOBEHHBIH CKBOpEL —
1 xmaaka). Y mambHAX MUTPAHTOB DHAOTCHHBIM TOMOBOM ITMKI OYCHb CTAOWJICH M €T0
CHHXPOHHU3AIIMS, BO3MOXHO, HE CBA3aHAa C MOMEHTOM HadaJoM CHHTE3a SUII.

Hens —  BesIBIEHHME B J1TAOOpAaTOPHBIX  YCJOBUSIX  3aKOHOMEPHOCTEH
NPOJOJDKUTENIFHOCTH PENPOAYKTUBHOTO TEPHOAA y HECKOJIBKUX BHIOB BOPOOBMHBIX
NITHII, PA3IMYAIOIINXCS YUCIOM KIIAJOK.
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MATEPHAJIbBI 1 METO/bI

HccnenoBanus mpoBeIdM Ha caMmkax Oonpmoit cuwHHMIBl Parus major (n=17),
OOBIKHOBEHHOTO CKBOpILa Sturnus vulgaris (n=11) u nonesoro BopoOwst Passer montanus
(n=17). [ITump! ObLTH MOWMAaHBI HAa THE3/IAX B MIEPHO HACHKUBAHUS SUI] IEPBON KIIAIKU.
OTJIOBIICHHBIE TITUITHI CONEPIKATUCH B MHANBUAYAIBHBIX KiIeTKax pazmepoM 30x40x30 cm
MIPH €CTECTBEHHOM OCBEIICHNH. bolbIie CHHAIIBI TTOTYYald My9HOTO YepBs, CKBOPIIBI —
ceipoit kopM «Whiskas», moneBbie BOopoObu — 3epHOBYIO cMech «PUO» mist amanun. [pu
paboTe C DOKCIEPUMCHTAIHHBIMH >KHBOTHBIMH PYKOBOJCTBOBAJIWCH EBpormeickoi
KonBeHnmue#t o 3ammure MO3BOHOYHBIX >KMBOTHBIX, MCIIOJIb3YEMBIX I JKCIIEPUMEHTOB
WK Ipyrux HayuHsix neneit (CtpacOypr, 1986 r.). [lpouenypa skcnepumenTta onoOpeHa
komuccueit mo ouostuke UIIB3 PAH Ne 14 ot 15.01.2018.

Bo3zpacT 6ompmmx CHHUI] M TOJEBBIX BOPOOBEB HE BBIABISLIN. DKCIIEPUMEHTAIbHAS
TpyIIa caMOK CKBOPIIOB COCTOsIa M3 oco0eil B Bozpacte Oonee 1 roaa, 4To onpenemnsuiu
0 JUITMHE UPU3HPYIOLIETO Y4acTKa mepa Ha ropie [19].

MoMmeHTOM Hauaia JWHBKW CUHTAJH JEHb IMOSBICHUS MATMEHTHPOBAHHOTO 3aYaTkKa
10-ro TEepBOCTEIIEHHOTO MaxoOBOTO Tepa (HyMepars ¢ AUCTAIBHOTO KOHIAa KpbLIA).
Brmanenne craporo mepa HaOdromaeTcs 4epe3 TpH  OHS  [OCTE  MOSBIICHHUS
OUTMEHTUPOBAHHOTO 3a4aTKa, KOTAa AJMHA TPyOOUKM HOBOIO Iepa COCTaBUT Y2 OT
rIyOUHBI TIepbeBOi cyMKH. ClieoBaTeNbHO, TIPEACTaBIICHHBIE B CTAThe MOMEHTHI Hadana
JMHBKY Ha TPU AHSA OMEPEkaroT JaThl OOIICTIPUHATOrO ONpeAeCHUsI Hayaaa JUHBKH 110
BbINaieHUI0 10-ro NepBOCTENEHHOTO MaxOBOI'0 Mepa.

OrneHKy CTaTUCTHYECKOW 3HAYMMOCTH BBISIBIIEHHOW JUCKPETHOCTH PETPOTYKTHBHOTO
neproaa, KpaTHoi 12 cyTkam, TMPOBOJWIN MO Z-TECTy ISl OLEHKH ABYX BBIOOPOYHBIX
nJonert (SigmaStat). Paznuunst cuntanu cratucTuuecku 3HaunMbiMu ipu p<0.05.

PE3YJIBTATBI 1 OBCYXJIEHUE

[IpoaomKkuTETFHOCTS BPEMEHHOTO HHTEpBAlIa OT CHECEHHsI MEePBOro Sila A0 Hadana
JUHBKY Y CaMOK OOJIBIITUX CHHHUIT cocTaBmia: 43, 43, 43, 44, 44, 44, 44, 44, 49, 56, 56, 56,
57, 62, 68, 69 u 69 cyrok (Taoin. 1). B BenuuuHe McCIeayeMbIX BPEMEHHBIX HHTEPBAJIOB
HaOIOMArOTCSl TPYIIITUPOBKU ¢ MeauanaMmu B 43-44 cyTtok, 56 cyTok, 68-69 cyTok, T.e.
JIUCKPETHOCTh ¢ mepuogoM 12 cyT. MckmioueHneM W3 3TOTO MpaBmiia SBISIIOTCS [IBE
ntunsl Ne4 u Ne 11. OneHka 10 BEPOSITHOCTH CIYyYalHOCTH TaKoro KpaTHoro 12-um
pacnperneneHuss MpoAOKUTENBHOCTH PENPOAYKTUBHOrO mepuoaa cocrasiseT p=0.015
(z=2.45).

VY 10 u3 11 camoK CKBOPITIOB, IPOJOJKUTEIBHOCTD MTEPHOIa OT OTKJIAIKH TIEPBOTO 10
Hayaja JUHBKH cocTaBuina 42-44 cyt, a y ogHoi 32 cyt, yto Ha 11-12 cyTok kopoue
ocHOBHOTO Tiepuona — 43-44 cyt (Taom. 2).
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Ta6auna 1
Cpoxu Hayajia rHe3J0BaHUs M JJUHbKH CaMOK 00JbI0i cuHubl B 2019 r
Jlara Koin-Bo Jlara [TpoaoKUTENbHOCTD
No CHECOHIS SIUIT B Hara Hauana BPEMEHHOrO HHTEpBAA OT
HepBoro sina KIaJKe, | OTJIOBa —— CHECCHHS TIEPBOTO SHIa 10
T Hayvaja JUHBKH, CYT
1 21 amperst 11 6 mas 28 nroHs 68
2 21 anpens 10 6 Mas 29 utoHs 69
3 21 anpens 8 6 Mas 3 uroHA 43
4 22 ampest 8 6 mas 10 uronst 49
5 24 amperst 9 6 mas 6 HroHs 43
6 25 ampenst 8 6 mas 8 HroHs 44
7 25 anpens 8 6 Mas 8 nroHA 44
8 25 ampenst 8 6 mas 8 HroHs 44
9 26 amperst 7 6 mas 9 wroHs 44
10 | 22 ampenst 14 10 mast | 17 uronst 56
11 | 22 anpens 11 10 mas | 23 utoHs 62
12 | 24 anpens 14 10 mas | 2 mrons 69
13 | 25 ampens 14 10 mas | 21 utons 57
14 | 25 ampenst 12 10 mast | 20 uronst 56
15 | 25 anpens 12 10 mas | 20 utons 56
16 | 27 ampenst 8 10 mast | 10 uronst 44
17 | 28 ampenst 8 10 mast | 10 uronst 43
Tadauma 2
Cpoku Hayaja rHe310BaHMus M JUHBKH CAMOK 00LIKHOBEHHOT0 ckBopua B 2019 r
Hata Kon-Bo Hata | I[IponomKuTeIbHOCTH BPEMEHHOTO
Ne | cHecenud SIUIT B Hlara Havajga | WHTEpBAJIa OT CHECCHHUS MIEPBOTO
IEpBOTO OTJIOBA N
afita KITaJKe, [T JTUHBKU siilIa 10 Hadasia JUHBKH, CyT
1 17 amp. 5 2wmas | 30 mas 43
2 17 amp. 6 2wmas | 31 mas 44
3 19 amp. 5 2 Mas | 2 uroHA 44
4 20 amp. 5 2 Mmas | 2 utoHA 43
5 24 amp. 6 4 mast | 5 vioHs 42
6 24 amp. 6 4 mas | 6 wroHA 43
7 25 amp. 5 4 mas | 27 mas 32
8 25 amp. 6 4 mas | 6 wroHA 42
9 26 armp. 5 4 mas | 8 uroHA 43
10 | 27 amp. 4 4wmas | 10 uroHs 44
11 | 29 amp. 4 4 mas | 11 urons 43
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[IpoaomKUTETHPHOCT, BPEMEHHOTO HMHTEpBaJia OT JAThl OTKJIAAKH IEPBOrO SHIa
MEepBOM KIAAKH /0 Hadaja JIMHBKH y CaMOK TIIOJIEBOTO BOPOOBS TaKKe COCTAaBHIIA
JIUCKPETHBIN BpeMeHHoU psia: S6-57, 68-70, 81-82 , 92-93 u 104 cyt (Tabn. 3). Bece atn
JUIMHBI TICPUOJIOB TaKXe OTIMYAIOTCS MEXTy cobod Ha 11-12 cyrok. B mpupone
OOJIBIIMHCTBO OCOOCH TOJNEBBIX BOPOOBEB HMEIOT 3 MLHUKIA Pa3MHOXKCHUSA. Takum
00pa3oM, y TOJIEBEIX BOPOObEB KaK B €CTECCTBCHHBIX YCIOBHS, TaK U B 3KCIICPUMCHTE,
BBISBJISICTCS CaMbli ITTHHHBIN PENPOTYKTUBHBIN TIEPHO]I.

Tabauna 3
Cpoku HayaJIa rHe310BaHUs U JJMHBbKH CAMOK 10J1eBOro Bopooss B 2015-2021 rr

[TpoaomKUTENbHOCTD
Hata
Jara BPEMEHHOTO MHTEpBAJIa
CHECECHHUS Hata
No Ton HaJasua OT CHECEHHUS IEPBOTO
MEpPBOTO OTJIOBA N
. JTUHBKA siiIa 10 Havaja JIMHBKH,
sTiATIa

CyT
1 21 anpenss | 2015 30 anp. 29 urons 69
2 26 anpens | 2015 10 urons 8 aBrycra 104
3 28 ampenst | 2015 11 mas 6 o 69
4 30 ampens | 2015 10 urons 9 urons 70
5 25 anpens | 2019 10 mas 15 urons 81
6 25 ampens | 2019 10 mas 16 utons 82
7 25 anpens | 2019 10 mas 26 urons 92
8 27 ampens | 2019 10 mas 17 nrons 81
9 28 ampens 2019 10 mag 5 mroins 68
10 | 28 ampenrst | 2019 10 mas 18 mrosis 81
11 | 29 ampenss | 2019 10 mas 7 wrons 69
12 | 5 masn 2021 18 mas 24 yrong 80
13 | 5wmas 2021 18 mas 6 aBrycra 93
14 | 6 mas 2021 18 mas 14 urons 69
15 | 8 mas 2021 22 Mas 3 wrons 56
16 | 8 mas 2021 22 Mas 4 mrons 57
17 | 8 mas 2021 22 Mag 19 urons 72

Ha pucynke 1 mpenctaBieHO pacIpeleleHUe BETHYMHBI TPOIOIKUTEILHOCTH
BPEMEHHOTO TMepHofa OT OTKJIAJIKW TIEepBOro sila J0 Hadvaja JUHBKH Y CaMOK
OOBIKHOBEHHOTO CKBOPIIA, OOJBIIMX CHHHUI] U IOJIEBBIX BOpPoObeB. OOpaimaeT Ha ceOs
BHUMAaHHE, YTO HAOIIOAAI0TCS TPYNIUPOBKU B obmactu 43—44, 56-57, 68—69 u 81 cyTox,
YTO pa3nuyaeTcs Mexay co0oit Ha 12 cyToK.
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=== CHBOpEL, el F0/1blLIAA CMHWLA = ¢ = [lonesoii Bopobeit

Yucno cnyyaes
w

N FM~OMWOWOANDNLWLONFM~MOMWO O oW
TITOWONDLOOOONNN®OXONND NG QS
MpogonxuTenbHOCTb NepUoa, cyT

Puc. 1. IIpoaomkuTenbHOCT, BPEMEHHOTO TEpUOJa OT OTKJIAAKHU MEPBOro suia 1o
Hayvaja JIMHBKA Y CaMOK BOPOOBUHBIX ITHUI], OTIOBICHHBIX B IMEPUOJ| HACKIKUBAHUS STUI]
MEpPBOM KIAAKU M COACPXKABLIMXCS B HWHAMBUAYAJIBHBIX KJIETKA IPU €CTECTBEHHOM
OCBEIIIEHUH.

C Uenpl0  HArASOHOTO  TMPEACTABICHUS  KPaTHOCTU  MPOJOJIKUTEIBHOCTH
PENPOMYKTUBHOTO TepruoAa 12 cyTkaM MBI pacTpeie/uiN BCE IMONTYyYCHHBIC 3HAYCHUS
MPOIOJDKATEIFHOCTH BPEMEHHOTO TIEpHoJa OT OTKJIAJAKH IIepBOTO sifla 10 Hadaia
JUHBKYU 10 JHSAM 12-cyTouHoro mepuoaa (Puc. 2). BeIsBIEHO CTaTUCTUYECKH 3HAUMMOE
pasnudue AO0MM CIydaeB, NPHUXOMSAIIMXCA Ha 8- JeHb MPOM3BOJIBHO BBEIOPAHHOTO
12-cyTouHOTO TIepHOAa M0 CPABHEHHIO CO CpeHNM ypoBHeM (z=3.125; p=0.002).

[IpencraBieHHbIC B HACTOAIICH pabOTe UCCIICOBAHUS TPOBOIWINCH TIPHU MOTOTHBIX
YCIIOBUSIX OJIATONMPHSTHBIX JJIS CHHTEe3a Sull. [Ipy HOPMalbHBIX MOTOAHBIX YCIOBHSX Y
MEJIKUX BOPOOBMHBIX MTHIL IIEPHOJ OT Hayajla CHHTE3a SUI[ JO CHECEHHS IIEPBOro siia
cocraBnsieT 4 cyrok [20]. Takum o0pa3oMm, y OONBIIUX CHHHI[ MPOJOJKHTEIBHOCTH
BPEMEHHOTO MHTEpBaja OT Havajla CUHTE3a SIUIl 10 Havala JIMHBKYU cocTaBiset 4748, 60
u 72-73 cyToK, CKBOPILIOB — 47-48 CyTOK U MOJEBBIX BOpoObeB — 60-61, 72-74, 85-86,
96-97 n 108 cyrok. Ilpu ananmm3e MOMyYCHHBIX JAHHBIX Y OTHX TPEX BHIOB BEHISBIISCTCS
3aKOHOMEPHOCTh: MPOJOJIKUTEIBHOCTH PENPOAYKTUBHOTO Tepuofa KpaTHbl 12-Tu
CyTKaM. Y CKBOPLOB 3TOT NEPHOA CTaOWieH U paBeH 47—48 cyT, y OONbIIMX CHHHUI U
MOJICBBIX BOPOOBEB OH NHUCKPETEH, HO OTICIBbHBIC €r0 3HAYCHHS COBIANAIOT Y PAa3HBIX
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BUIOB: 47-48 CyTOK y CKBOPLOB M Oonbliux cuHuil, 60-61 u 72-74 cyT y OOJbIIHMX
CUHHII 1 TIOJIEBBIX BOPOOBEB.
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Yucno cnyyaes

o N OB Oy

MopAagKoBbIA AeHb 12-cyToyHoro nepuoaa

Puc. 2. Pacnipenenenre Bcex IMONYYEHHBIX B IKCHEPUMEHTE y CKBOPIIOB, OOJBIINX
CUHHI[ ¥ TIOJICBBIX BOPOOBEB MPOJOIDKUTEILHOCTEH BPEMEHHOTO TMEpUOoJa OT OTKIAJIKU
MEepBOro sila J0 Hayaia JMHBKY M0 JHAM 12-cyTOYHOTO Iepuoza.

HyXHO OTMETHTH, YTO AMCKPETHBIN XapakTep pPENpOAYKTHBHOTO MEPHOIa MOXKHO
OBLIO OBl TOMBITATECS OOBSCHUTH HECKONBKHUMH IHKIAMU pa3MHOXeHus. OmHako,
MIPOJIOJDKUTEIBHOCTh HHTEPBAJIA MKy MEPBOM M BTOPOH KJIaIKOM y OONBIIUX CUHUI] U
MOJIEBBIX BOPOOBEB pa3Has (0koyio 44 u 38 CyT COOTBETCTBEHHO), TEM HE MEHEe, Y 000UX
BUJOB TTHI JUCKPETHOCTh DENPOAYKTHBHOTO TepHoja WMeeT 12-CyTOYHYIO
MEePUOIUYHOCTD.

@®akT KpaTHOCTH DPENPOAYKTHBHOTO mMepuoaa 12 cyTkaM yKas3plBaeT Ha TO, YTO B
OCHOBE CHCTEMBI BPEMEHHOT'0 OTCUETa ATOTO MEPHOA JICKHUT 12-CyTOUHBIN pUTM. PUTM ¢
TaKMM TICPUOJIOM BEHISBICH HaMH paHee B MPOJU(PEPATUBHONW aKTUBHOCTH SIUTEIUS
MUIIEBOJa y SAMOHCKOIO Iepernena U caMUoB Kpelc Bucrap [14]. BaxHO OTMETHUTH, 4TO
(aza sToro OMOpHTMa COBMAJAET MEXJY TPYIIAMH HCCIETYEMbIX MIICKOIUTAOIIUX U
TITHII, 3BOIOIIMOHHO Pa3OIIeIIIXCs Mexay co0oit okono 310 muH net Hazaz [21]. DToT
(hakT, MO HalIeMy MHEHUIO, YKa3bIBacT Ha CYIICCTBOBAHHE BHEIIHUX CHHXPOHHU3aTOPOB
9TOro OWopuTMa. BhisBieHHe BHemmHero (akTopa CHHXPOHHW3AIMH WHOpPaIHaHHBIX
OMOPUTMOB TEPCIEKTUBHO HE TOJBKO B OOJIACTH PETYIALNN TOPMOHAIBHBIX IMKIOB U
KOPPEKIIUU psla TMAaTOJOTUYECKHX COCTOSHUH, HO W B YINPABICHUU OHOJOTHYCCKUM
BpPEMEHEM.

YcraHOBIEHHAsT B HACTOSIICH cTaThe 12-CyTOYHAss PUTMHYHOCTH HE CBs3aHA C
OTIpe/ICTICHHBIMU KaJICHIAPHBIMHU JaTaMd W HE CHHXPOHHA MEXJY pa3HbIMH OCOOSMH, a
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OTCUUTHIBAETCS] OT WHAWBHUIYAJIHHOTO JJIs1 K&KJOW NMTHIIFI MOMEHTA Hadajla CHHTE3a SIHII.
WupiME cioBaMu, Kaxknaple 12-e CyTKM OT MOMEHTa Hadala CHHTe3a SIHI y CaMOK
TIOBBIIIACTCS BEPOSATHOCTh Hayala JTUHBKU. Y BUIOB MTHI], KOTOPBIM XapaKTEPEH OJTHUM
UK Pa3MHOXKEHUS, MPOJOIKUTEIBEHOCTh PENPOYKTHBHOTO TIEPHOJIa B JTaOOPATOPHBIX
YCIIOBUSIX HanboJiee KOpOTKas M CPOKH Hadasla TUHBKU Hambonee cTaOmibHbL. /)11 BHIOB
C IByMS M TpeMsl IUKJIaMH Pa3MHOXKCHHS XapaKTepPHA PACTIHYTOCTh BPEMEHHBIX CPOKOB
Havajga JUHBKH, HO TPH 3TOM HAOIIOJACTCS 4YeTKas 3aKOHOMEPHOCTh KPATHOCTH
MPOAODKUTENBHOCTH PETPOIYKTHBHOTO Tieproia 12-Tu CyTKaM.

3AK/IIOYEHHUE

[IpencraBieHHbIe B CTaThe JaHHBIE YKa3bIBAIOT HAa CIIOCOOHOCTH MTHIl OTCYUTHIBATH
JIIByX—TpeX MECSYHBIE IEPHOABl C TOYHOCTBIO 10 1-2 cytok. llpomomkutensHOCTH
PENPOAYKTUBHOTO MEPHUO/A TTHII MOKHO PacCMaTpHUBaTh KaK MOJENb IS MCCIIEIOBAaHUS
MEXaHH3MOB OTCcUeTa BpeMeHHBIX HHTepBaioB nopsaka 30—100 cyr. HaunbGonee ynoOHsM
B 3TOM IUIaHE SIBJSIOTCS CaMKH CKBOpIIAa B BO3pacTe cTapiie 1 roja, pemnpoayKTHBHBIN
MEPHOT ¥ KOTOPHIX OYCeHHh cTabmieH U paBeH 47-48 cyr. HeoOxoammMo OTMETHTH, 9TO
HaOIIONAIOTCS €AMHUYHBIE MCKIIIOUYEHUS U3 3TOTO MpaBWIIaA, CIEI0BATENbHO, MCHOIb3YS
MOJENIb OTCYeTa BPEMEHH, OCHOBAaHHYIO Ha OMNpeleNeHHH JIUHBI PENpOIyKTUBHOTO
IIAKJIa TITUI, HCOOXOAMMO TIPOBOIUTE HAOIONCHHUS 3a Tpymmoi ocobeit. Takke HYKHO
NOMHHUTH, YTO HEOJIAarompusTHBIE MOTOJHBIE YCIOBHS B MEPUOJ CHUHTE3a SIMI MOTYT
3aTAHYTh OTKJIAJKy TIEpBOTO SHIA H, CIEA0BATEILHO, COKPATUTh BPEMEHHOW HHTEPBA OT
OTKJIAJK{ TIEPBOTO Siilla O Hayaia JTUHBKH, KOTOPHIH NpPU CHHTE3€ AWIl B HOPMAaJIbHBIX
MTOTOHBIX YCIOBHUSIX ¥ CKBOPIIOB cOCTaBisieT 43—44 cyT.
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PHENOMENON OF 12 DAYS MULTIPLICITY OF REPRODUCTIVE PERIOD

DURATION IN SEVERAL SPECIES OF PASSERINE BIRDS

Diatroptov M. E."*

Institute of Ecology and Evolution A. N. Severtsov Russian Academy of Sciences, Moscow,
Russian Federation

2y. A. Nasonova Research Institute of Rheumatology, Moscow, Russian Federation
E-mail: diatrom@inbox.ru

It is known that the time of the onset of molting in most passerine birds is determined

as early as in spring, when the bird reaches breeding readiness [1]. The time interval from
readiness for breeding to the start of molting is called the reproductive period. For female
passerine birds, the beginning of egg synthesis is the moment from which the free
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countdown to the start of molting begins [2]. Consequently, it is the period of the
beginning of egg synthesis, when the female has an increase in the level of metabolism
necessary for egg production, and an increase in the concentrations of sex hormones to the
maximum in a year, which is the main point of synchronization of her endogenous annual
cycle. It should be noted that the endogenous near-annual cycle, observed under
laboratory conditions at a constant photoperiod and environmental temperature, is
observed not only in birds, but also in hibernating mammals [3-5]. The presence of an
internal system for reporting time intervals provides the body with advance preparation of
the body for changing environmental conditions. This statement is true both for circadian
rhythms, the genetic mechanisms of which are well studied [6, 7], and for multi-day
rhythms, the functioning principle of which is not clear.

Under natural conditions, it was found that the duration of the period from the
moment of laying the first egg to the beginning of molting in different individuals of great
tits differs by a multiple of 12 days and is 43-44, 56, 68—69, and 81 days [17]. This fact,
in our opinion, is extremely interesting: it cannot be explained by any similar rhythms of
the life activity of this bird species. It seems that the hormonal mechanisms of the end of
the reproductive period and the beginning of molting work only every 12 days. Under
natural conditions, there may be unaccounted factors that hinder the onset of molting
associated with incubation and intensive feeding of chicks. In laboratory conditions,
where these conditions are leveled, such a study has not been carried out, while revealing
the fact of the discrete nature of the duration of the reproductive period in birds is valuable
in terms of further identifying the mechanism for counting time intervals of the order of
1-3 months by biological objects. According to A.M. Olovnikov [18], biological time is
counted by organisms not by daily intervals, but by about two-week time intervals.

As objects of study, it was advisable to choose species of sedentary passerine birds
that differ in the number of clutches (great tit — 1 or 2 clutches, and tree sparrow — 2 or 3
clutches) and a nearby migrant (common starling — 1 clutch).

The goal is to identify patterns in the duration of the reproductive period in several
species of passerine birds, differing in the number of clutches, under laboratory
conditions.

The duration of the time interval from the laying of the first egg to the start of
molting in female great tits was: 43, 43, 43, 44, 44, 44, 44, 44, 49, 56, 56, 56, 57, 62, 68,
69 and 69 days (Table 1). Groupings with medians of 43—44 days, 56 days, and 68—69
days are observed in the magnitude of the studied time intervals, i.e. discreteness with a
period of 12 days. Estimation of the share of chance of such a multiple of 12 distribution
of the duration of the reproductive period is p=0.015 (z=2.45). In 10 out of 11 female
starlings, the duration of the period from the laying of the first to the beginning of the molt
was 42—44 days, and in one, 32 days, which is 11-12 days shorter than the main period,
43-44 days. The duration of the time interval from the date of laying the first egg of the
first clutch to the beginning of molting in females of the tree sparrow also amounted to a
discrete time series: 56-57, 68—70, 81-82, 92-93, and 104 days. All these period lengths
also differ from each other by 11-12 days. In nature, most individuals of field sparrows
have 3 breeding cycles. Thus, field sparrows, both in natural conditions and in the
experiment, have the longest reproductive period.
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The studies presented in this paper were carried out under weather conditions
favorable for egg synthesis. Under normal weather conditions, in small passerine birds,
the period from the beginning of egg synthesis to the laying of the first egg is 4 days [20].
Thus, in great tits, the duration of the time interval from the beginning of egg synthesis to
the beginning of molting is 4748, 60, and 72-73 days, in starlings, 47-48 days, and in
sparrows, 60-61, 72-74, 85-86, 96-97 and 108 days. When analyzing the data obtained in
these three species, a regularity is revealed: the duration of the reproductive period is a
multiple of 12 days. In starlings, this period is stable and equals 47-48 days; in great tits
and field sparrows it is discrete, but its individual values coincide in different species: 47—
48 days for starlings and great tits, 60—61 and 72—74 days for great tits and field sparrows.

It should be noted that the discrete nature of the reproductive period could be
explained by several cycles of reproduction. However, the duration of the interval between
the first and second clutches in great tits and tree sparrows is different (about 44 and 38
days, respectively), nevertheless, in both species of birds, the discreteness of the
reproductive period has a 12-day periodicity.

The fact that the reproductive period is 12 days indicates that the system of time
reference of this period is based on a 12-day rhythm. We have previously identified such a
rhythm with such a period in the proliferative activity of the esophageal epithelium in
Japanese quail and male Wistar rats [14]. It is important to note that the phase of this
biorhythm coincides between the groups of studied mammals and birds that evolved apart
about 310 million years ago [21]. This fact, in our opinion, indicates the existence of
external synchronizers of this biorhythm. Identification of the external factor of
synchronization of infradian biorhythms is promising not only in the field of regulation of
hormonal cycles and correction of a number of pathological conditions, but also in the
management of biological time.

The data presented in the article indicate the ability of birds to count two to three
monthly periods with an accuracy of 1-2 days. The duration of the reproductive period of
birds can be considered as a model for studying the mechanisms for counting time
intervals of the order of 30-100 days. The most convenient in this regard are female
starlings over the age of 1 year, whose reproductive period is very stable and equal to
47-48 days. It should be noted that there are single exceptions to this rule, therefore, using
a time reference model based on determining the length of the reproductive cycle of birds,
it is necessary to conduct observations over a group of individuals. It should also be
remembered that unfavorable weather conditions during the period of egg synthesis can
delay the laying of the first egg and, therefore, reduce the time interval from the laying of
the first egg to the onset of molting, which is 43-44 days during egg synthesis under
normal weather conditions in starlings.

Keywords: infradian rhythm, reproductive period, passerine birds.
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