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H3M32K A H  CCCP nocrynu /ia  e  pedaKuuio
(MocKea) 7 u w h h  1988 z.

FOOD CONSUMPTION TIME ASSESSED EXPERIMENTALLY 
FOR PUNTIUS A R U U U S  (PISCES, CYPRINIDAE)

B. Ya. VILENKIN, Ye.V. BERU O ZK IN A  

In stitu te  o f  A n im al Evolutionary M orphology and Ecology, USSR A cadem y o f  Sciences (Moscow)

S u  m m  a r  y

In the experim ents lasting u p  to  5 hours various fish specimens w ere given food (bloodworm) 
at a varying frequency. At a low frequency (0.2 miri"1 ) each food b it is eaten  u p  w ith  a constant 
feeding rate. With high frequencies (0.3 min-1 and w ithou t restrictions) every food b it is eaten up 
a t  the beginning, later, the consum ption is alternating w ith the refusals. T he average feeding rate, 
though lower than at the  beginning, remains constant. Food intake and refusal periods are distribu
ted  exponentially in duration. It is assumed th at the refusals are n o t caused by  the changing motiva
tion bu t rather are due to the overloaded system of food processing.
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ACHHXPOHHOE BblJIYITJIEHHE IITEHUOB KAK OflHH H3 «DAKTOPOB, 
OByCJIOBJIHBAIOIlIHX HJBEHHJIbHyiO CMEPTHOCTb 

B nOCEJIEHHH IIECTPOHOCOÎÎ KPAHKH STERNA SANDVICENSIS

I l p o B e A e H a  S K c n e p H M e H T a n B H a a  n p o B e p K a  r H n o T e 3 B i  ’’p e r y r o i p o B a H H a  B e r o n i  hhbi 
B B iB O A K a” ,  c o r n a c H o  K O T o p o f i  M n a n n i n e  n T e m iB i  b bb iboakc c o c T a B r o n o T  p e 3 e p B ,  
B B IK H B aiO lA H ii B TOABI C 6 n a ro n p H H T H B IM H  TpOC[)HUeCKHM H yCJIO B H H M H  H n o A B e p -  
xceH H B ift n o B B im e H H o f t  C M e p r a o c T H  b to ab i H e 6 n a r o n p n a T H B ie .  n o c T a s n e H  n o n e B o i t  
3 K c n e p H M e H T  c  u e n b io  y c r p  a n e m i a  34>4>ei<Ta a c H H x p o H H o r o  B B in y n n e H H a  b bbiboa- 
K a x  neC T pO H O C O fi K p a U K H . ' BBIAO C <|)O pM H pO B aH O  46 HCK yC CTB eH H B IX  bbiboAkob, 
AenOCTHOCTB K O T O PB IX  C p aB H H B aJIH  C 30 K O HTpO JIB H B IM H  — aC H H X poH H B IM H . I IO K a 3 a -  
H o ,  « n o  b  S K c n e p H M e H T a A B H o ii  r p y n n e  n o n H B ie  bbiboakh  y B eA eH B i 34 n a p a M H  H3 
46 (73,9% ), a  b K O H T p o n e  -  r o o m ,  7 (23,3% ). B B ic o K a a  B B D K H B aeM octb h  othoch-
T enB H O  p a B H O M e p H B lif  PO CT IITeH A O B B 0 A H 0 B 0 3 p a C T H B IX  B B IB O A K aX  CBHA CTejIBCTByiOT 
o  tom , u to  p o A H T ejx H  c n o c o Ö H B i y c n e n i H o  bbikopm htb A a a c e  T p e x  r r r e H u o B  (b o6biu- 
HO M  B B IB O A K e HX  A B a )  , H  UTO A H C jaJiep eH A H p O B aH H aa  CM epTH OCTB HX H B JiaeT C H  a n H -  
4>eH O M eH O M  aC H H X p O H H O ro  B B IJ iy n n e H H H .

AcHHxpoHHoe B bm yiuieHHe m eH iioB  o ö m a h o  p accM aipH B aeT ca  KaK anairraiiH H , 
HanpaBneHHaB Ha BbiXHBaHHe 6 o n e e  BbiHOCJiHBbix C T apm nx n ieH iioB  b  ro ß b i  c He- 
SnaronpHBTHbiM H k o p m o b m m h  y c jio b h b m h . B CHCieMe sth x  npencTaBjieH H ii MJian- 
iHHe irreHHbi b  b m b ojiK e cocTaBJiaioT pe3epB , BbixoiBaiomHH b ro f lb i c  SnaronpH H T- 
HblMH TpO(J) HqeCKHMH yCJIOBHHMH H nOflBepXCeHHblH nOBbinieHHOH CMepTHOCTH B 

HefijiaronpHHTHbie ro f lb i (Lohri, 1968; Berry, 1976).
H h h  npoB epK H  3TOH rH noT e3bi p a n e e  h b m h  6m ji nocTaBJieH noneBOH SKcnepravieHT 

b  KonoHHH M o p c K o ro  ro jiy Ö K a Larus genei, ycTpam iiom H H  3(])<I)eKT acH H xpoH H oro 
BbmyruieHHB (3biKOBa h  f lp ., 1986). U erib io  H a c T o a m e ñ  paßoT bi ß b u io  noB TopnTb 
onHcaHHbiH 3KcnepHMeHT b noceneHHH necrpoHOCOH KpaqKH, HMeiomeH cxoflH yio 
c  MOpcKHM ronyÖK OM  npocTpaHCTBeHHyio CTpyKTypy noceneHHH h  couH ajibH yio 
OpraHH3aiIHIO. CpaBHHTejIbHOe H3yueHHe (JjyHKIIHOHHpOBaHHH CXOflHbIX H pa3AHqHbIX 
npocTpaHCTBeHHbix CHCTeM y  qañKOBbix BecbM a rione3HO im a  noHHMaHHB h x  3bojiio- 
u;hh ( r a y 3 e p ,  1983; IlaHOB, 1983).

DKcnepHMeHT 6biji nocTaBneH b 1987 r .  Ha o-Be MaABiö O cyum oñ (KpacHOBOACKHñ 3ajiHB 
KacrmñCKoro M opa) b noceneHHH necTpoHocoñ KpauKi^ cocToanreM Ha 8 cyÖKonoHHft 
(658 rae3A ). JJna cpaBHeHHa HcnonB3oBaHBi AanHBie HccneAOBaHHii 1986 r .,  b uacmocTH MaTe- 
pHanBi no ycnexy pa3MHo>KeHHa b ueHTpaabhbix h nepncjjepntfHBix nre3Aax y  nap, KMeromnx 
KnaAKH H3 oAHoro h  AByx ann, a TaioKe ÖHOMeTpHuecKne AaHHBie no aihraM h rrreHiraM, nony- 
ueHHBie MCTOAOM noronoBHoro hhahbHAyanBHoro MeueHHa (174 anu;, 148 nTeHAOB). B 1987 r .  
Ha CTaAHH aHA 6Bino Ct^OpMHpOBaHO 46 HCKyCCTBeHHBIX BBIBOAKOB. B 20 THe3A MBI CnO>KHnH 
no  TpH afiua, oTnoxceHHBix nepBBiMH (hah eAHHCTBeHHBiMH) b 60 pa3HBix KnaAKax; b 18 Apy- 
THX rae3Aax 6biah coOpaHBi no ABa ’’nepBBix”  aftua H3 36 pa3HBix KnaAoK; b bocbmh rae3Aax -  
no  Asa ”BTopBix” afína h3 16 pa3HBix KnaAoK, B KauecTBe KOHTpona HcnonB30Bann 30 (23 -  
b  1986 r .  h 7 — b 1987 r .)  ecTecTBerotBix bbiboakob h3 AByx nTeHuoB c touho H3BecTHBiMH 
A3T3MH acHHxpoHHoro BBinynneHHH nTeHAOB. T ax  KaK b ecTecTBeHHBix BBiBOAKax Tpn rrreHAa 
BCTpeuawTca Kpaföie peAKo, b KOHTpone T3khx  bbiboakob He Sbiao. Bee 3KcnepnMeHTanBHBie 
(112 ocoßeft) h KOHipoABHBie (60 oco6eñ) irreHABi 6biah HHAHBHAyanBHo noMeueHBi. CyAl>6a 
nTeHAOB npocneacHBanacB no  MOMema yBona irreHAOB.
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Taô/iupa '1

Ycnex pa3MHoxceHUH nap, u m etow,ux Kjiadxu U3 odnozo u d e y x  huu, (1986 z., 134 zne3da)

rioKa3aTenb Pa3Mep KnaAKH rioKa3aTejib Pa3Mep KnaAKH

1 HHAO 2 Hima 1 HHAO 2 «ima

OTJIO)KeHO HHA 88 86 Ycnex BbiJiynneHHH, % 94,3 75,6
BbinynHjioCb nTeHAOB 83 65 Ycnex yBona, % 98,8 72,3
YBeneHo meHAOB 82 47 Ycnex pa3MH oxceHHH 93,2 54,6

Taô/iuua 2

Ycnex pa3MHOxcenuH necrpoH ocoü xpauK u  e  306U cum octu  o t  nonoxcenun zn e 3d  e n y rp u  
cyÔKOAOHUU (e  ye u rp e  unu  Ha n e p u tfe p u u )

P acn o jio x c e H H e
TH e3A a

A h c a o

THe3A
H h c jio  
OTJIOJKeH- 
H b ix  HHA

Ah c h o  
Bb iJ iy - 
nHBUIHX- 
CH irreH - 
AOB

Y c n e x
B b u iy n -
JieHHH,
%

A h c a o
y B en eH -
HblX
nTeHAOB

Y c n e x  
y a  o n a ,
%

Y c n e x
p a 3MHO-
SKeHHH,
%

CpeAHHH 
B 0 3 p ac T  yB e- 
AeHHblX 
nTeHAOB, 
CyTKH

Hamano BbinynjieHHH h MaccoBoe BtinynjieHHe -  31.V h 3.VI 1986

LleHTpaJibHoe 51 68 63 92,6 52 82,5 76,5 3,2
nepHcjjjepHiiHoe 47 62 55 88,7 49 89,1 79,0 3,0

KoHeuBMJiynJieHHH -  4 -5 .V I  1986

UeHTpaJTBHoe 3 5 3 60,0 2 66,7 40,0 4,0
riepH<J)epHiiHoe 13 15 12 80,0 12 100,0 80,0 2,8

Ta6nuu,a 3

Pa3Mepbi u oôbeM huu necrponocoü xpanxu

I lo K a 3 a T en b EAHHCTBeHHOe
HHAO
(n =  201)

I l e p B o e  HHAO BTO pO e HHAO

nH K  THe3AOBa- 
HHH ( n  =  3 8 )

K OHeA m e 3AO- 
, B3HHH (n=  12)

nH K  r H e 3AOBa- 
HHH (rt=  3 8 )

KOHeA THe3AO- 
B3HHH («=  12)

H n H H a , m m 54,2 ± 0,7 54,0 ± 0,3 53,0 ± 0,6 52,3 ± 0,4 51,7 ± 0,4
ripenenbi 4 8 ,8 -5 8 ,1 5 1 ,2 -5 7 ,0 4 9 ,8 -5 7 ,3 4 7 ,8 -5 9 ,0 4 8 ,8 -5 4 ,2
IlInpHHa, m m 36,5 ± 0,1 37,4 ± 0,1 36,5 ± 0,5 36,1 ± 0,1 36,2 ± 0,4
n p e A e n b i 3 3 ,5 -3 9 ,3 3 5 ,5 -3 8 ,8 3 3 ,2 -3 8 ,5 3 4 ,5 -3 7 ,6 3 3 ,3 -3 8 ,2
O&beM, c m 3 36,7 ± 0,2 38,8 ± 0,4 36,0 ± 1,0 35,4 ± 0,4 34,7 ± 0,9
ripeneiibi 3 1 ,0 -4 3 ,6 3 4 ,2 -4 3 ,2 3 0 ,9 -4 0 ,7 3 1 ,1 -4 0 ,2 2 9 ,3 -3 8 ,9

Abtop rny6oKO önaronapeH A.H. BacnHy, OKa3aBineMy TexHuqecKyio noMomb 
b c6ope MaiepHajia, h 3.T. Tay3epy 3a noMonn» npn ctaTHCTHqecK o h  o6pa6oTKe 
MaiepHajia.

B ecTecTBeHHbix KJiaflKax H3 AByx hha ycnex BbiJiyiuieHHH h yBOAa nieHuoB aocto- 
BepHO HH>Ke, qeM b oahohhaobmx KnaAKax (p <  0 , 0 0 1 ;  t  = 3 , 6  h  t  = 4 , 5  cooTBexcT- 
BeHHo). Oah3KO b cpeAHeM Ha oaho rae3AO npHxoAHTCH no oAHOMy yBeAeHHOMy 
meHuy, He3aBHCHMO o t pa3Mepa KJiaAKH (Ta6ji. 1). 3 to  roBopm  o tom, a to  npn 
acHHxpOHHOM BbiJiynneHHH pOAATenn, KaK npaBHno, cnocoÔHbi yBecra TOJibKo oaho- 
ro  meHAa h nmnb n3peAKa yBOAHT AByx. Yboa meHAa oßjierqaeTCH, earn  rae3Ao
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IlpHBecbi (3am rpHXo b aHHan qacxb c to jiS a o b )  m eH iioB b  SKcnepuMeH- 
TanbHbix BBiBOAKax H3 : a  -  Tpex rrreHnoB, 6  -  «Byx irreHAOB H3 nepBBix 
h h a , e -  AByx irreHiioB H3 b to p b ix  h h a . n o  o ch  opflHHaT -  M acea rrreHnoB,
T, n o  OCH aÔCAHCC -  AHH, KOTAa npoH3BQAHAHCB nOBTOpHBie B3BeiIIHBaHHH

pacnonoHceHO Ha n epH ^epH H  rae3AOBOH rpynnH poB K H . 3 t o  ocoôeHHO CKa3biBaeTCH 
b  KOHue n p o u e c c a  BbmyrmeHHH meHAOB, K orA a b  cyÖKOJioHHH C03AaeTCH h x  bbico- 
K an KOHAeHTpaAHH (p <  0 ,0 5 ;  t  =  2 ,1 )  (x aS n . 2 ) .  ÍIepH(|)epHHHbiMH Mbi CAHTajiH 
THe3Aa, pacnoAo>KeHHbie b  o a h h  p«A  n o  nepH M eTpy cyÔKonoHHH.

B ecrecTBeHHOM BbiBOAKe n ecT poH oco ii KpaqKH ABa m eH A a BbuiyruiHioTCH b Te- 
qeHHe 1—3 cyTOK. CpeAHHH H m ep B an  Me>KAy BbinynjieHHeM  n e p B o ro  h  BTOporo 
m eH A a cocTaBJineT 2 ,4  ±  0 ,2  cyTOK ( n  =  3 0 ) .  M a c ca  B T o p o ro  HOBopoxcAeHHoro m eH - 
n a  b cpeAHeM cocTaBJineT 9 2 ,7 %  o t  M accbi n e p B o ro  b  to m  x<e B 03pacT e (pa3JiHqHe 
AocTOBepHo npn p  <  0 ,0 1 ;  t  =  3 ,4 ) .  B e p o n r a o ,  MeHbuiHH B ec B T opbix HOBopoxASH-
HblX nTeHAOB OÔbHCHiieTCH MeHbUIHMH pa3MepaMH HHA, H3 KOTOpbIX OHH BbUiyiUTHIOT- 
CH (Ta6n. 3 ) .  Pa3nHqAH b  cpenHHx oÔbeMax h  jiHHeiiHbix pa3Mepax nepBoro h  BTopo
ro  HHA, OTJIOHCeHHblX B nHK HHA6KJI3AKH, AOCTOBepHbl npH p  <  0 ,0 0 1  J ( t  = 6 ,8  AAH 
oöbeMa, t  =  3 ,7  a a h  AAHHbi, t  = 6 ,7  a h h  niHpHHbi). B KaxcAOM a b h h o m  BbiBOAKe a6co- 
jiKDTHbie pa3JiHqHH b  Macce meHAOB TeM Bbirne, qeM 6onee pacTHHyT nepHOA h x  BbiJiyn- 
jieHHH, nosTOMy Macca BToporo meHAa b MOMem ero BbuiyroieHHH cocTaBAHeT b 
cpeAHeM 6 4 ,8 %  o t  Maccbi nepBoro, AocrarHyTOH hm  k  MOMemy BbiJiyruieHHH BTopo
ro . B AaJibHenmeM no Mepe pocTa meHAOB b  ecTecTBeHHbix BbiBOAKax Ha nepBbix 
nopax aScoAioTHbie pa3JiHqHH b h x  Macce yBejinqHBaioTCH (b  cyTo h h o m  B03pacTe 
Bec MJiaAmero meHAa b  cpeAHeM cocTaBJinn 5 5 ,1 %  o t  Beca CTapmero b B03pacxe 
3 cyTOK). npHHocHMaH poAHTejiHMH rumia npeHMymecTBeHHO CbeAaeTCH cTapniHM, 
Sortee npoBopHbiM meHAOM. O a h b k o  'AOCTOBepHbix pa3JiHqHH b leMnax pocTa (npn- 
Beca) CTapniHx h  MAaAniHx meHAOB b  nepBbie cyTKH noene BbmyruieHHH He o0Hapy- 
xceHO ( 2 5 ,2  h  1 1 ,6 %  cooTBeTCTBeHHO, i  =  1 ,5 7 ; n  = 6 ) .

B 3 9  3KcnepHM eHTajibHbix BbiBOAKax Bce m eH A bi BbmynHAHCb b  TeqeHHe cyTOK, 
b ceMH BbiBOAKax — Ha npoTHxceHHH AByx cyTOK. M a c c a  caM o ro  J ie rK o ro  m eH A a 
BHyTpH BbiBOAKa cocTaBjiHJia 7 5 ,7 —9 3 ,5 %  o t M accbi c a M o ro  THHcenoro b AeHb BbiJiyn-
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Taô/iuiia 5

O ueHKa docToeepHOCTU p a 3/ i m u ü  M e x d y  c p ed n u M u  m ü c co m u  n r e n u o e  n e c r p o n o c o ü  K p a w u

C p a B H H B a e M b ie  r p y n n t i  
n T e H u o B

B o 3 p a c T  n T e H u o B , c y T K H

HOBOpOHC-
A e H H b ie

1 2 3 4 5

C ra p u iH e  nTeHiq>i

3KcnepHMeHTajn.Hbie Tpex- r  = 3 ,41 r = 2 ,03

0enII t  =  2,84 t  =  2,48 t  = 2 ,3 9
nTeHiroBbie h KOHTpoJD>Hbie 
BLIBOflKH

p  < 0,01 p  < 0,05 p  <  0,05 p  <  0,05 p  <  0,05 p  <  0,05

3KcnepHMeHTajibHi.ie AByx- —N II O NO t  = 0 ,57 t  =  1,74 i  = 0 ,77

r-~NOII 1 =  1,94
nTeHXTOBBie H KOHTpOJIBHiie 
BBIBOAKH

p  > 0,05 p  > 0,05 p  > 0,05 p  > 0,05 p > 0,05 p > 0,05

SKcnepHMeHTajxbHbie Tpex- t  = 0 ,7 2 t  = 0 ,5 7 n 0 ON 00 i  = 3 ,88 r = 1,60 r =  1,33
H AByxirreHiroBLie bmboakh p > 0,05 p  >  0,05 p > 0,05 

MnaAiHHe rrreHAbi

p  < 0,001 p  > 0,05 p  > 0,05

3KcnepHMeHTajiBHi>ie h t  =  1,1* t=  1,32* - - - -
KOHTpoJüHBie AByxrrreHiro- 
BBie BBIBOAKH

p  > 0,05 p  > 0,05 — — — -

KoHTpontHBie CTapuiHe h t  =  3,38* r =  1,30* - - - -
MJiaAuiHe irreHAbi p  <  0,01 p  > 0,05 - - -
3KcnepHMeHTajn>HLie, b b i- r =  1,49 t  = 2,89 t  =  1,82 ! -  1,84

NOes0
"II -

nynMBniHecH m  nepBbix h  

BTOpbIX HHA B A ByxnTeH A O - 
BblX BbiBOAKax

*AaHHbie 1986 r.

p  >  0,05 p  <  0,01 p  > 0,05 p  > 0,05 p  > 0,05

jieHHH b  T p e x ir r e H u o B b ix  B biB O A K ax; 8 1 , 1  — 1 0 0 ,0 %  — A B y x m e H A O B b ix  B b iB o m c a x  

H3 n e p B b ix  HHA H 7 2 , 9 — 1 0 0 ,0 %  B A B y x m e H A O B b ix  B biB O A K ax M3 BTOpbIX HHA. IIOBTOp- 
H o e  B b iô o p o n H o e  B 3 B eu m B a H H e 3 t h x  b b i b o a k o b  crrycTH 3 —6  A B eñ  n o K a 3 a n o ,  q r o  

M a c c a  c a M o r o  j ie r K o r o  m e H A a  cocT aB H Jia  7 2 , 9 —9 7 , 8 %  o t  M a e c b i c a M o r o  T H x<ejioro  
b  T p e x m e H A O B b ix  B biB O A K ax; 6 3 , 4 - 1 0 0 , 0 %  — b  A B y x rr r eH iio B b ix  B biB O A K ax H3 n e p 

B b ix  h h u ;  h  7 7 , 5 - 9 4 , 9 %  — b  A B yxm reH A O B b ix  B biB O A K ax H3 B i o p b i x  h h a .  H e K O T o p w e  
m e H A b i B o o ß in e  He npH ßaBH JiH  b  s e c e . (p H c y H O K ). B a ê j i o m  m o x c h o  c q m a T b , m o n e p B o -  

H anajibH b ie pa3JiHqHH b  M a c c a x  m eH A O B  BH yTpH  B b iB O A x a  coxpaH H ioT C H  n o  M ep e  h x  

pOCTa. 3 t O rOBOpHT O TOM, HTO B 0A H 0B 03paC T H bIX  B b iB O A K ax neCTpOHOCOH KpaHKH, 
K aK  h  y  M o p c K o r o  r o n y Ô K a , B c e  m e H A b i h m c i o t  npH 6jiH 3H T enbH O  p aB H b in  A o c T y n  
K K o p M y .

Pa3AHHHH B CpeAHHX MaCCAX 0A H 0B 03paC T H bIX  m eH A O B  H3 A B y x m eH A O B b lX  3K C ne- 

pHMeHTaJTbHblX H KOHTpOJlbHblX BbIBOAKOB SbIAH HeAOCTOBepHbl, TOT A 3 K aK  CTapUIHe 

nTeH Abl H3 KOHTpOJlbHblX BbIBOAKOB B CpeAH eM  BeCHJIH AOCTOBepHO ÔOJIbLUe m eH A O B  
H3 T p e x m e H A O B b ix  3 K c n e p H M e m a A b H b ix  b m b o a k o b .  C o 3 A a eT c n  B iieq a T n eH H e, h t o  

np oK opM H T B  T p e x  m eH A O B  p o A m e jiH M  3H aqH T enbH 0 c jio x c H e e , qeM  A B y x . O a h 3 k o  
n o n y q e H H b ie  HaMH B e c o B b ie  n a p a M e T p w  He noA T B  ep>KAaioT 3T y rH n o T C 3 y : cpeA H H e  

M a c c w  m eH A O B  o a h o t o  B 0 3 p a c T a  h 3  T p e x - h  A B y x m e H A O B b ix  0 A H 0 B 0 3 p a c T H b ix  b b i-  
b o a k o b  b  A en o M  AOCTOBepHO He pa3JiH qaioTCH (T a 6 n . 4 , 5 ) .  3 t o  c o r n a c y e T c n  c  b a i b o  

AaMH X aiiM C  h  M o p p n c  ( H a y m e s ,  Morris, 1 9 7 7 ) ,  n on yq eH H b iM H  b  n p o n e c c e  a H a jio n rq -  
HOH p a S o T b i c  cepeßpH C T O H  n a m c o i t  C K a 3 a H H o e  b  o t h o i a c h k h  pa3JiHqHH b  cpeA H H x  

M a c c a x  m eH A O B  b  o c h o b h o m  c n p a B e a j i h b o  h  n p n  cpaBH eH H H  p a 3 M e p o B  a s b k h ,  x o t h  

haôn ioA aeT C H  H eK O T opan  t c h a c h a h h  y c K o p e H H o r o  p o c T a  a ê b k h  y  irreHAOB H3 A B y x -  

m e H A O B b ix  BbIBOAKOB ( f a 6 n .  6 , 7 ) .
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Ta6nuv,a 7

0 „ e „ r a  ¿ o c r ^ o e n ,  » » » d  — a ,  c p e ô n u M u  p m ep m u  « e e x u  m m o e
necrponocoü x p a w u

C p a B H H B a e M b ie  r p y n n i i  
nTeHUOB

B o 3 p a c T  m e H U O B , c y T K H

HOBOpOJK-
AeHHBie

3KcnepHM eHTajaHbie
T p e x rrre H u o B b ie  h  k o h t - 

pO JIbH bie BbIBOAKH
3KcnepHMeHTajD>Hbie

H B y x m e H u o B u e  h  k o h x - 

pOJIBHbie BbIBOAKH
3 K c n e p n M  eH TanB H bie 

T p e x -  h  A ByxnTeH U O BBie 

BbIBOAKH

3  K crxepH M  eHTa JiBHbi e

H KOHTpOTIbHbie AByx- 
ÜTeHAOBbie BbIBOAKH

K oH TponbH bie cT ap u m e
h  M n a A u ra e  rrreH A bi

3 K cnepH M eH T aA bH bie , 

B b in y n H B ii iH e c a  m3 n e p B b ix  
H BTOpbIX HHA B A B yxIITeH - 

AOBblX BbiB O A K ax

Crapurae meHAbx

t  = 5 ,0 0 t  = 2 ,64 t  = 2 ,5 0

p <  0,01 p <  0,01 p  <  0,05

t  = 1,82 t  = 0 ,42 t  = 1,43

p  >  0,05 p  >  0,05 p >  0,05

t = 1,49 t  =  1,27 f =  1,08

p  >  0,05 p  >  0,05 p  >  0,05

r =  0,41 
p  >  0,05

MnaAAiHe rrreHAbi

t  = 0 ,7 2  -
p  > 0,05 -

t =  3,00* t  = 0,91*
p  < 0,01 p  >  0,05
t  = 0 ,5 3  r =  3,21
p  >  0,05 p  <  0,01

3 4 5

f = 2 ,86 í  = 2 ,67 f =  1,94

p <  0,01 p <  0,01 p >  0,05

i  = 0 ,0 i  = 0 ,33 t  = 0 ,75

p  >  0,05 p  >  0,05 p  > 0,05

t  =  2,86 t  =  3,33 t =  1,60
p  <  0,01 p <  0,001 p  >  0,05

t  =  1,84 
p >  0,05

i  =2 ,05  
p <  0,05

t = 2 ,19  
p <  0,05

*flaHHbie 1986 r .

S ’Æ V «  n p e 6 — « o = k x

z  Z y s  ” BTOPMx »

T3JlbHbI6 TlTCHIlbï H3 6p  ^  johh)  O jfflSKQ B CHJiy IViâJïOH BenHAHHbl B blSopKH

— t . ™ . 0 .  t .  = 5 -  “ r . .  . „ a — — .

H axo*aeH H H  HX b  THeane. 3MHrDaiiHH MnafluiHH m e H e u  h jih  y * e

cornacH O  paH ee n o H y ,e„ H b,M « r a *  Z Z Z Ï m n Z .

Hea: z  b  ~ z
nn  d  i QQA t- n o  a ba  n ie H u a  BbinyniuiHCb b  23  m e3 A ax  

BOflKOB. D î y o o  . tj 1QÖ7 r  n o  ABa IITeHAa BblJiynH-

r f Ä K S  » r —  B - K O  ABa BB,BOr  
6biJiH YBeAeHbi B oßweii c a o x c h o c th  M3 30 KompojibHbix b h b o a k o b  b  íio a h o m  o 
Be öbino yBeAeno ceMb (23,3% ). B aKcnepHMeHiaJibHOH rpynne nojiHwe b h b o a  ,
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Ta6mu,a 8

B p eM R  npeöbieaH U R sK cn ep u M e n ra a b H b ix  e m e o d x o e  e  z n e 3d a x

P a 3 M e p  B b lB O flK a

A h c b o  B bIB O A K O B , y B e A e H H b ix  H3 c y 6 -  
K O nO H H H  B C JieA yiO IA H e CPO K H , c y T K H

C p e A H H e  c p o K H  
n p e ô b iB a H H H  b  
rH e 3 A e ,  c y T K H

1 2 3 4 5 6

3 nTeHAa, Bbinyiih bAiHeCH H3 2 2 6 2 2 3,0

nepBbix hha

2 rrreHAa, BbinynHBiAHecH H3 4 3 4 2 2 1 2,9

nepB bix hha

2 rrreHAa, B b in y iiH B A iH e c H  H3 1 2 — — 3 — 3,3

B T O pbIX  HHA

T aönum  9

Cydböa s x c n e p im e n r a n b H b ix  e b ie o d K o e  n e c r p o n o c o ü  x p a u x u

Pa3M ep BbiBOAKa Ahch o  3KcnepH-
MeHTajIbHblX

Ah c jio  yBeAeHHbix nonH bix  
BbIBOAKOB

BBIBOAKOB
a6c. % o t  o6u i;e ro  

HHcna

3 n T e H A a , B b in y n H B iA H e c H  H3 20 12 6 0 ,0
n e p B b i x  h h a
2 i r r e H i i a ,  B b in y n H B iA H e c H  H3 18 16 88 ,9
n e p B b i x  h h a
2 n T e H A a , B b in y n H B iA H e c H  H3 8 6 75 ,0
B T O pbIX  HH A
H toto 46 34 73,9

T „ e .  B K J i i o q a i o m H e  b  c e 6 a  B c e x  T p e x  hjih A B y x  m e H A O B ,  S bijih y B e n e H b i  3 4  n a p a M H  

H 3  46 ( 7 3 , 9 %  -  C M . T a ö J L  8 ) .  r i p H  3tom,  k s l k  bhaho  H 3  T a S j i .  9 ,  n p o u e H T  y B e A e H H b i x  

n O J I H b I X  B b I B O A K O B  H3 A B y x  m e H A O B ,  B b l J iy r iH B U I H X C H  H 3  n e p B b i x  h h a ,  B b i u i e  n p o -  

u e m a  y B e A e H H b i x  T p e x m e H A O B b i x  bbibo a k o b  ( p a 3 n i w H H  3 H a r a M b i  n p n  p  <  0 , 0 5 ;  

t  = 2 , 1 ) .  P a 3 J iH A H H  M e x c A y  A p y r H M H  r p y n n a M H  m e H A O B  H e  3 H a n H M b i .

KaK BHAHo H3 Ta6n. 1 0 ,  b sKcnepHM em ajibHbix 0AH0B03pacTHbix BbiBOAKax Ha- 
ÖAioAaJiocb KaK oömee CHHxeeHHe wBeHHJibHOH CMepTHOCTH no cpaBHeHHio c  k o h t-  
poneM  (pa3JiHMHe 3HawMO n p n  p  <  0 , 0 0 1 ;  t  =  3 , 0 ) ,  TaK h 3aMeTHoe yMeHbuieHHe 
CMepTHOCTH ’’BTopbix”  meHAOB (pa3JiHHHe sHanHMO n p H p  <  0 , 0 0 1 ;  t  = 4 , 0 ) .

C e 3 0 H b i 1 9 8 6 - 1 9 8 7  r r .  O T JiiraajiH C b x o p o n iH M H  K o p M O B b iM H  y c n o B H H M H ; c p e A - 

H H e M aCCbl K O H TpO A bH bIX  O A H O B 03paC TH bIX  m e H A O B  B  3TH TO A bl AOCTOBepHO H e 

oTJiHHaioTCH A p y r  OT A p y r a .  T o  a c e  mohcho C K æ a T b  o  c p e A H H x  M a c c a x  m e H A O B  o a h o  
r o  B 0 3 p a c T a  b  3 K c n e p H M e m a j ib H b ix  h K o m p o n b H b i x  A B y x m e H A O B b ix  b  b í b oak  a x  

( T a ß n .  5 ) .  Ü H blM H  CAOBaM H, KaKHX-JIHÖO n p H 3 H aK O B  H eA O K O p M a M JiaA A IH X  m e H -  
AOB b  e c T e c T B e H H b ix  p a 3 H O B 0 3 p a c T H b ix  B b iB O A K ax  H e  o ß H a p y x c e H O . O a K T  bbicokoh  
( 7 3 , 3 %  -  cm . T a ß n .  9 )  CM epTHOCTH ’’B T o p b ix ”  m e H A O B  b  K o m p o n b H b i x  T H e 3 A a x  T aK xce  

H e c o r n a c y e T c a  c  n p e A n o n o jK e H H e M , m o  T aK H e m e H A b i  aojdkhbi TH Ö H yTb b ochobhom  
b ß e A H b ie  K o p M O M  ro A b L  T aK H M  o 6 p a 3 0 M , B  AâHHOM  c n y q a e  A H $< t)ep eH A H p o B aH H aH  

lO B eH H JibH aa cM epT H O C T b, n o  B e e n  bhahm octh , H e o n p e A e n a e T c a  H C K n m m e j ib H O  T p o c J iH -  

q ecK H M H  4 )a K T o p a M H ..
OTHOCHTenbHO paBHOMepHblH pOCT H ^blCOKaa BbDKHBaeMOCTb meHAOB (b  tom  

qHCJie H BblJiynHBAIHXCH H3 BTOpbIX HHA) B 0AH0B03paCTHbIX 3KCnepHMeHTaJIbHbIX 
BbiBOAKax CBHAeTenbCTByeT o  to m , m o  poA m ejiH  b npHHAHne cnocoßH bi nocTaBnm b  
BbiBOAKy TaKoe KOJimiecTBo KOpMa, KOTopoe no3B onaeT  Aa>xe TpeM meHnaM  nepe-

110

Taönuua 10

Pa3M ep BbiB oaK a K O H T p O JIb ’

B b in y n H -
j io c b

norHÖno

3KcnepHMeHT

BbiJiynH-
JTOCb

n o r H 6 n o

60  14 (2 3 ,3 )  **
3 nTeHua, BbinynHBAiHecH ro
nepB bixsH A  1 (3 3 )* *  36 3 (8 ,3 )
2 rrreHua, B b in y n H B i A H e c H  r o

nepBbix h h a  22  (73  3) 16 2 ( 1 2 ,5 )
2 irreHAa, BbinynHBiAHecH H3
B T o p b ix  HHA 2 3  (3 8 ,3 )  112 19 (1 7 ,0 )
Hto to

* AaHHbie 1986—1987 rr .
** B % ot «m ena BbinynHBiiiHXcH.A /Ü Ol —-----

*HTb KpHTHMeCKHH nepHOA c ^ T H 0 0 ^ ^ 0 6  H3 3TOH CTaAHH,

CTaBJieHHH 0 6  aAanTHBHOCTH.

OlHCOK JIHTEPATYPbl

raysep M E. 1981. C o r n e o
KcaHKH Thalasseus sandvicensis (L anaae) Ha ocTpoBax p *  60 4 5 3 0 -
xapaKTepHCTHKa lOBeHHJibHoft cM epraocra n e e  y n a f t K O B b ix  a t h a

5 3 9 . -  1983. ^ojioTH H ecK an « P Y K ry p a  L  5 re rm
c paaJDRHiiMH th a o m h  K onoH H anbH oro  THeaAOBaHHH (Ha npHMi p

„ d v ic e n s i l  L a t t ^ 7 ^ « «  ™ W "nenHe KaK onna „3 npnam, 
TOHUOT MopCKoro rojiyßK a -  Larus f « f  (Laridae, „  3 oo„ .

19837 n o » » « . » »  jKHBOTHfcix „  aronornuecK aa cxpyKTypa nonymrttHii. M ,  HayKa,

1976 Physiological and behavioral ecology o f  the Cape cormorant Phalacrocorax ca-

Â Ü Î S i ü l m .  Brood ¿ae m a n ip u lio n s  in Berrmg guils „  Can. 1. Zool, 55, 10,

l o h r i / / . ,  1968. Das Nesthikch a l s  biologisches Problem // J .O m ithol.,179 , 4, 383 395.
[Jocrynuna e pedaxnuw

K p a c H o e o d C K U Ü  z o c y d a p c r e e n n b i ü  2 5  a n p e n n  1 9 8 8  e.

3 a n o e e d n u K
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ASYNCHRONOUS HATCHING OF CHICKS AS A FACTOR 
OF JUVENILE MORTALITY OF SANDWICH TERN, STERNA SANDVICENSIS

M. Ye. GAUZER  

Krasnovodsk State Reserve 

S u m m a r y

The hypothesis has been tested o f  ’’regulating the brood size” according to  which the younger 
chicks in the brood constitu te a reserve which m ay survive if  trophic conditions are favorable and 
may n o t otherw ise. A field experim ent was carried ou t to  elim inate the effect o f asynchronous hat
ching m Sandwich tern  broods. Forty  six artificial broods w ere form ed to  compare w ith 30 asynch
ronous controls. It is shown th at in the experim ental group 34 pairs ou t o f 46 (73,9 percent) pre
served the broods m tac t, while in the  contro l group only 7 (23,3 percent) d id . The high survival 
and relatively uniform  growth o f  chicks in th e  broods o f  the same age show th a t the parents can 
successfully rear even three chicks (there are tw o chicks in a brood norm ally) and th a t the differen
tia ted  m ortality  is an epiphenom enon o f  asynchronous hatching.

3 0 0 J I 0 r H H E C K H f l  H C Y P H A J I

1989, TOM LXVIII, Bbin. 11

y jiK  597.554.3

E.M. BACHJlbEBA, T T . MAP ACE JINX  

BHYTPHBMilOBAfl H3MEiWMBOCTb PEPEIU H flHBEPrEHLJHJl
HEKOTOPbIX n o n y ju m w fl xpam yjim  v a r ic o r h in u s  c a p o e ta  

(PISCES, CYPRINIDAE) EACCEÎÏHA p.KYPbl

C yneTOM n3M eiw n B ocT H  npH3HaKOB n e p e n a  b  n o n y n a m r a x  xpaM yJiH  ô a c c e f e a  
p. K y p b i (0 3 .  E a3ajieT H , K y p a , JK uH B anbcicoe, fia n K C K o e  h  T e p T e p c K o e  BOffoxpaHHJiH- 
m a )  flaH a o ö m a a  K p a H H o n o r m e c K a n  xap aK T ep n cT H K a b  a n a ;  oT M enaioT ca p asM ep H aa  
H3MeHnHBOCT£ H nOJIOBOÜ flHMOp4)H3M. OT COOTBeTCTByiOmeÜ HOMHHaTHBHOMy nOflBH- 
A y KypHHCKOñ n o n y jia u H H  y  e e n . A x a n f la 6 a  b  H aH Ö on m ieft creneH H  p H B ep ra p o B a n a  
n o  K p aH H on orm ecK H M  npH3HaK3M  n o n y n a m ia  0 3 . E a3an eT H , x a p a K T e p H 3 y io m a a c a  
H aH ôom JiiH M  «m cnoM  c n e u n c [ )h th l ix  npn3H aK O B. C b h 3 b  M exctty c r e n e H u o  ftH B e p r em m u  
n o n y n a u H ft  h  p acn onoxceH H eM  h x  n o  TeneHHio p . K y p w  He n p ocn excH B aeT ca . f i n a  T o r o ,  
a T o ö t i  c fle n a n »  K aK H e-n aß o  cH CTeM aTiwecK He b b ib o a b i, H eoÖ xoA H M U  fla n b H eih im e  h c -  
cneAOBaHua.

XpaMyjia Varicorhinus capoëta (Giild). HacenaeT b o a m  BOCTOUHoro 3aKaBKa3ba h  

3anafiHOH TypKMeHHH. Ilo m h c h h io  Eepra (1949), 3 t o t  b h a  npeACTaBJieH qeTbipbMH 
noflBHAaMH: HOMHHaiHBHbiii nofiBHfl oÖHTaei b  p. Kype, rnaBHbiM o6pa30M b  ee Bepx- 
HeM h  cpe«HeM TeqeHHH h  qacTbio -  b  Apance (cip . 676), ceBaHCKaa xpaMyna V.c. se- 
vangi (Fil.) — ” b  Sacceíme 03. CeßaH h  qacTbio ApaKca” , ’’BCTpeqaeTCH b  HeKOTOpbix 
npHTOKax Kypbi” (cip . 678), neHKOpaHCKaa xpaMyna V.C. gracilis (Keyserling) -  b  
peqicax JleHKopaHCKoro p-Ha, BnaAaiomnx b  KacnHHCKOe Mope, h  3aKacnHHCKaa xpa- 
Myjia V.c. heratensis (Keyserling)1 — b  peicax TypKMeHHH. B ocoßoe iuieMH [n. stein
dachneri (Kessler)J nocJieAHero noABHAa BbiAenaeTca caMapKaHACKaa xpaMyjia H3 
BepxoBbeB AMyAapfcH, CwpAapbH h  3epaBinaHa. I I o a b h a m  pa3JiHqaiOT no 4>opMe cnHH- 
Horo nnaBHHKa h  ero numa, qncny neiuyn b  Öo k o b o h  j i h h h h , OTHOCHTeJibHOH b c j i h h h - 
He rpyAHbix iuiaBHHKOB h  neKTO-BeHTpanbHoro paccioaHHa h  no tJiopMe cnHHbi 3a 
3aTbiJiKOM (cxcaia c S o k o b  h j ih  h c t )  (E epr, 1949) . IlpH 3 t o m  OKa3biBaeicH, qTO nepe- 
KpbiBaioTCH He TOJibKO apeaAbi HOMHHaTHBHoro noABHAa h  ceBaHCKOH xpaMynH, h o  h  

npH3HaKH, no KOiopbiM OHH OTJimaioTCfl, He HBJiHioTCH ’’ycToiwHBbiMH” (Eepr, 1949, 
CTp. 677), H, HanpHMep, ’’xpaMynn H3 03. TanapaBaHH npeACTaBJiaioT nojiHbiH nepexoA 
OT CeB3HCKHX K  KypHHCKHM” ( d p .  678) . O tHOCH XpaMyJIb ApaKca K CeB3HCKoMy 
nofiBHAy, AôAypaxMaHÔB (1962) OTMenaeT, ^ t o  no MepHcrauecKHM npH3H3KaM o h h  

He ommaioTCH o t  HOMHHaTHBHoro noABHAa; npHBOAHMbie h m  OTAMHTeJibHbie npH3Ha- 
KH He coBnaAaiOT c TaKOBbiMH H3 paÖOTbi Eepra (1949). H3MeiraiBOcTb ’’noABHAO- 
Bbix” xapaKTepHCTHK xpaMynb oTMeqaeT 3naHHA3e (1983).

Ha ocHOBaHHH BbimeH3Jio>KeHHoro npeACTaBJiaeTca, mto crpyKTypa BHAa V. capoeta 
HyxcAaeTCH b AanbHeHineM H3yqeHHH, npiweM qneno aHanH3HpyeMbix npH3H3KOB He cne- 
AyeT OrpaHHHHBaTb TpaAHAHOHHblMH.

B HacTOHmeii paßoie BnepBbie HccJieAyeTca H3MemHBOCTb qepena V  capoeta Ha

1 PaccMaTpHBaeTca h  KaK caMocToaTenbHLift bha, c caMapKaHACKoft xpaMyneit b KanecTBe noA- 
BHAa (HHKonbCKHñ, 1971 h  Ap-).
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