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AR 1998 F1 1999 4F 9 BFAN TAE , 4858 T 305 2R DU4E = BB A9 IBUF AR /N Z RIB X R 57
ERE T A S H B R E SIS A KA, EY R IE (Acanthis flavirostris )
SFer T | AR BT 2R RN , B S a3 o0, 45 B 57 00 B Rl tu B 0. 5P A9 K/
™ SR MGLF S8, T AR DB 2 G 4 S HH SR 5577 BB — B, HL th 72 Bt () ) 6]
BAIER ARG A AT B E W IR E SR, BERLIOY , 4 5 i ik 4 0 g LIk 55> B 48
AR, A REHRA R ERER.

XRIA: RUEL; GBER; HWARTE

WA S TE— B IIE AR =570, BN P 1L, B T R A S IR et | A, 4 S
HFEmE ) 2 22 A 57, X R B4 0 i 57 2 9 1k (Asynchronous incubation) (3§ 6 % ¥ 44,
1995). HAFLRHRT 4 2 RIE R A/ NELR (Size hierarchy) , (B4 S EH T WHIGE
HE AR, # i1 5w 8] 40 5 6 £ K & F MAFTE (Zach, 1982; Harper, 1993; Stenning,
1996). EAWEZHRHEIT T REBL S/ HEMEKRE S 2 ) CR
(Stouffer, 1990; Sydeman, 1992;Malacarne, 1994; Slagvold, 1995) 715 4 88 {L A2 1L 5h
PR 3@ R S, R R AP B AL 1 AL 3R T 2B (Magrath, 1990; Pijanowski, 1992;
Hebert, 1993 ; Konarzewski, 1993; Nillsson, 1995). 4 3 i 43 #7 8 M§ 4 16 % ( Acanthis
flavirostris ) FEIRRIBFFFI K/ N 2Z BB R, U R BB R EX 4 S EE R, Bt
— R A B AR AR

Bt 5 AT T

1998~1999 FHEEFETEFTBEIFN P EBEREILEEEAAESRE EN
VAT, AREMH BEAMEE R IR ME (HEE, 1982) , 74 Hy X A # g AR T &
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(Acanthis flavirostris) N B 5, S FEURI AR, ERFEUIEREHEHE. BF%
BK,ERNS ATAIES AT, R TFENAZS BEFR, ERAAALR TR
S, AR EERGE, SWE 14 M8, HEHH8.1£1.0em SMET. 6+ 1. 4em WNHE
5.2+0.6cm 3% 5.0+ 0.48cm, EEHFE | BOOF, SPIRIE (6, /b 3 44, e 6 B, B L
SHFEY4.540.889 Mt(n=36). # WK A KE (Buteo hemilasius ) F13L T ( Mustela
eversmanni ) o

SHPRFRAEENP B IR ENE, RAGRCH RS . G, Fric o9 a i
Fe IR AR ME R (AR R OEHZE 0.02 2X) FRE A E R (A% L - e
RS HIMEARTRE MHZE0.01 7). BEFHEETE, BH 2 KEEHAES
B 8 BUREPRIC AR S, B0 E SR ] e RR R A S R AR '

R 1998 F1 1999 4T S A% , B A Excel 97 1 SPSS 7. 5 ST BB S 07, #
SRR EREAS | RESHAEZRE | RS i A e EHCE , 8k
WS M ERE 1.2.3 X49FF, 03 BEE N LTW I — RESHEERITE
AETFEB(CVYR)MEEZRE 4 H(PWD), 5 # PWD= (Wmax — Wmin) /Wmin X
100% ,HH Wmax R/ANFEARER S MEE, Wmin RREARBES HEE (Zach,
1982). S EEAKE r LA Logistic £ K HE#I4A, Al NLREG (Sherrod, 1989) 43 #7 4k
HitE . LIRS e S 8 B X B DR

ZERMTHE
1. SRRYK/NFIRR

XA F 77 2253 #7 (Two-way analysis of variance) 45 R E M, RN LR PR M (HWN)
MmEE (AR EREIEFEE, HPEEAZER S 70.7% (Fs.45 =9.39,P<0.01), 8
WERNE 6.7%(Fi3.as) =4.45,P<0.01) . X BERHIRAY 2 EE MRS A 5 B & RS
LbFF 18 B 7 BR R [E] A 2% ( Greig-Smith %5,1986) , RIEHA R = IRIRF A %, HRIEX 24 B0
BGeit, Ba 1 BORAES 1 MR T 8ok, 735 &7 50% 1 25% (B 1), X Al 2 0F
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frequency of heaviest egg within a clut
3

E1 BARESAHE(n=24)
Fig.1 The distribution frequency of the heaviest egg(n=24)
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FEHII B 45 R AR (Bryant, 1975; Greig-Smith %8, 1986; Zach,1982). SRRy E R 57260
2 [E%E BEM R (F . =6.75, P>0.05), B 23 4 MM 5EE | HRER
B, HIPAE B TZ A (% 2),

2. REBUANY EXNERMET

WEME RS AR T 5 1 AOR 25 B AR OP A , {8 HAE 13 K (8] W B0, 3 LA Bt ]
WE7 R H RS IR EE & . 7EBIECE 2 MR T/ , M S T iR K W50 , 33 10 1] 1
HEHEY RS s ARSI FHEET. ERENESHER N 2~-3 X, MHAKS
A9 4 FE N B B () (R S5 = BRI+ WA . B R T RIS E AT, BUE | B R
&M, (ESEatRIEINR AR MR, &5 2 B0 2 8] 49 B 72 i 8] (8] B T H: A 59 44 18] B
(1.23£0.36 X,n=21), XM EHLEZTIE 4,5 F1 6 PER—BH. BESEHE, HE
BEESAMAETRAZNGEEF A L. ENEENRRESMNEEFHHEE
78.38% A EAR F RECHKE 2 5 & 43 o34 B 25 Hb Bl 5 e 1)K BE B SE K i B (P<
0.05, F-test,n=21)(F 1), L, FEESEBLCEMEREESR, TELFR I ES
HAMEHENE FMES, WEZAFEBAEFTRIE. XADEERM Bryant (1975) &
Zach (1982)%F A B9 —3 .

F1 IRESLFTHENHNERESEEER
Table 1 The weight differences in relation to hatching time range within clutches

[R5 4 S 23 H FE AR (EHS B (K ) (Length of hatching period, days)

1 (n=4) 2 (n=10) 3(n=7)
EEESRHE(CV) (%) 9.95+1.55 21.11£1.9 31.25£5.15
PR 28 H 4 (PWD) (%) 20.91+8.2 59.85+11.6 137.7£37.6
Anla] i 7 e ] 4 BE BT o BB (% )¢ 19.05 47.62 33.3

£ (Note) : a Coefficient of variation CV = Standard deviation * 100% / average;
b Percentage weight differences. (the weight of the heaviest nestling — the weight);
¢ The proportion of various hatching time range.
* P<0.05.

3. REBAFBLE

anzR 2 B 7R , AN RN FF 519 B A S5 LUl B A AR ] , (5 3208 4 R 382 1 B9 L Bl A 22 AR K
FERERSG | MOORA 174 AR . BB ER5Ca)RIEA VIR /NS, fTHF X060, &3
HHEAERE RKIET . XA RER RS X B IR IE R — RS T, DI 2.
BRRAT o RAE AT IR R . BATAKINK, — 5, 7] BE 2 (68 4 S 0 i 725 55—
i, WA LUR BRI R SR 140 S, BV IR e 2 318 , LE R s B ASE T, TR
GRS TEBA (B AR E A XS B S TR F 5 % SET-F . Forbes, 1993;
Stenning, 1996) M4 & 5E# . (HiX—FT A BB E LM F/HE— L FHE .
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£2 FAEPHFEHEER(n=24)FFHLE(n=100)
Table 2 The average weight (n=24) and percentage hatching (n=100) of various eggs

BREYILF

the order of egg laid ! : ? ¢ >
EﬂB‘J’FﬂJEﬁ(E)(n=24) 1.37 1.37% = 1.36% = = 1.41% % = 1.47
the average egg weight

*%ﬁtﬁﬁi(%) : 10 5 10 20 10
the proportion of infertile

SRR R (% ) 0 0 0 S 25
the proportion of fertile egg failing to hatching

B (%) *

hatching rate 4 £ i 4 s
E‘Wﬁ‘ffh$( %)(n= 100) 83

total hatching rate

# (note) : ¥ P<0.05, »* P<0.025, *** P<0.01.

4. REBUESHERE

LI T 40 S AR F B SR A B F M W (R 3) . 4 11 Bl W% 1L 2 97 48
o XM TR 1.2 X, SRR, diash S, My g SER 1 X
MEREZER B, AR, BT X A KRR AR, XMEHFERHARTOSERAF
(Mead, 1985; Harper,1994; Lebedeva, 1994; Horak,1995). 7EBF 4 WEEa] LIE 5 |
B SBRREN —RAE R SEHR— S B WE, X— SERRSESEER BT
VIR P, B RFRE A S A R 7T T ], 72 LR, RNES| 1 RREBRH
A4 B [ M 3 4 T AR , ik R4 1S 5 [l B3 LAt e 1 AR B A 2203 K (PWD=182.7% )

£3 TESESHERKE SHNHSHEEE
Table 3 Growth rates, nestling periods, and fledgling’s weight of various nestlings

SEALIF HEKH(r) HEHACK) %= BHUAE(R) >
hatching order growth rate nestling period(days) the weight of fledgling(g)
1(n=12) 0.4918 14.25 12.29
2(n=12) 13.75 12.05
3(n=12) 0.4985* 13.75 11.41
4(n=12) * ) 13.7 11.22
5(n=12) 0.4938 13.3 11.21

¥ (note): * P<0.05. *» P<0.025.
a 55 2.3.4 HEE S M4 K 3 ( the average growth rate of second, third. and fourth nestling) .
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HATCHING ASYNCHRONY AND ITS EFFECTS ON THE GROWTH
OF NESTLING IN TWITE

Liu Zehua Zhao Liang Zhang Xiaoai
(Northwest Plateau Institute of Biology, the Chinese Academy of Sciences, Xining, 810001)

Abstract

The relationships between laying egg order and egg mass, asynchronous hatching, and the effects of
asynchronous hatching on the growth of nestling were described, based on the data of 1998 and 1999 for twite
in field. Female twites begin hatching with laying the first egg. and daily attentiveness time increases with the
number of egg. The mass of eggs increased in related to laying order in significantly, but hatching rate
decreased significantly. Eggs generally hatched in the order in which they were laid, and the time between
hatching increased with hatching order, which resulted in significant weight hierarchy. The nestling times and
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weight of fledglings decreased with hatching order, while growth rates did not have significant difference.
Discussions, based on results of above, suggested that asynchronous hatching, as a part of brood-reduction
strategy, could reduce the probability of whole-brood loss to predation, poor food supplement, or other causes.
Meantime, brood-reduction strategy justly was a back-up strategy.

Key words: Asynchronous hatching; Growth of nestling; Twite
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