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Hfects o Hatching Behavior on Off spring Quality
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Abgtract : Data were collected from small skylarks (Alauda gulgula) and twits (Acanthis flavirastris) during the re-
production seaons of 1998 - 1999 in apine meadow in order to tes and corfirm their reproductive patterns. The results
were showed :  In the smal skylarks, the level of hatching asynchrony was low (1d) ; a egg mass did not cond sently
vary with the laying order , but the lag-laid egg mass was maximal ; the hatch order had a sgnificant postive impact on
the negtling growth rate (P <0.01) and had little impact on the fledged mass and nestling period of young (P > 0. 05) .

In the twits, the level of hatching asynchrony was higher asynchronoudy (2 - 3d) ; the egg massincreased sgnificantly
with the laying order (P <0.05) ; the hatch order had little impact on the gronth , fledged mass and nestling period (P
>0.05). The results anays s suggeds that the small skylarks and twitsin alpine meadow select both hatching asynchrony
and brood enlarge drategy as the breeding patterns.
Key words: Alpine meadow; Alauda gulgula; Acanthis flavircstris; Breeding patterns; Hatching asynchrony ;
Brood reduction grategy ; Brood enlarge srategy
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Table 1 The character of brood reductionist and brood survivalist strategies
Srategy
Character
Brood reductioni s Brood survivalig
Levels of hatching asynchrony High Low
Change of egg mass with laying order Decreases Increases
Relationship between hatch sequence and growth rate Descending No
Levels o nedling garvation Gomnon Uncomnon
Tendency for lag-hatched young to experience nog nortdity Yes No
1 (percentage of weight differ-
ence, PWD) : Zach (1982) ,
1.1 1
1998 1999 4 9
Wmax - Wi
PWD - max mn X 100 (2)
Wmin
Wmax ’ Wmin
. ( (nestling period) :
, 0.01
9 2 , (growth rate) :  Logigtic
) , NL REG
( 0.019) , 1.3
1.2 SPSS 10.0
(hatching period) :
1 1 (One-way ANOVA) , P <0.05
1 2 3d , , P<0.01
1d , 1d
2
1 (9%D) :
Magrath (1992) : 2.1
M - M ( )
%D = — = x 100 )
M 1 2 2
JM¢ = M = ( 3,F@2.2)

=0.736,P=0.489>0.05; 4,Fea =
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Fig-1 The mean egg mass respect to laying order for small skylarks (Alauda gulgula)
CS: (Autch sze) ; n: (Number of negs observed)
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Fg.2 The mean egg mass resect to laying order for twits
(Acanthis flavircstris)

0.351,P=0.789>0.05; : 5,
Faey =1.493,P=0.212>0.05) , 1
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3
(Fz.ay =1.400, P =0.296 > 0. 05)
(F.1 =0.062, P =0.940 > 0. 05)
, (Feuw =
5.513,P=0.027 <0.05) ,
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Fg.3 The digribution frequency of the heaviest egg in Alauda gulgula and Acanthis flavirestris
a: (Alauda gulgula) ; b: (Acanthis flavirestris) ; C S: (Clutch sze)
2

Table 2 The weight differences in relation to hatching time range within a clutch in Alauda gulgula
and Acanthis flavirostris

Total hatching period Number of sanmple  Proportion of different hatching period (%)  Percentage of weight difference ( %)
in the same clutch (d)
A. 0. A. f. A. 0. A.f. A. Q. A.f.
21 4 100 19. 05 9.95+1.55
10 47. 62 21.11£1.90
3 7 33.30 31.25+5.15
A.g.: (Alauda gulgula) ; A.f.: (Acanthis flavircstris)
3

Table 3 Growth rates, nestling periods, and fledgling’ s weight of nestlings in
Alauda gulgula and Acanthis flavirostris

Qowth rate Nestling period (d) Hedding' sweight (g)
Hatching order (d)
A. Q. A. f. A. Q. A. f. A. Q. A.f.
1 0.47 0. 4918 9. 500 14. 25 20. 195 12. 29
2 0.54 0. 4805 9. 000 13.75 21.615 12.05
3 0.57 0. 4985 8. 750 13.75 21.100 11. 41
4 0. 4689 13.70 11. 22
5 0. 4938 13. 30 11. 20
A.g.: (Alauda gulgula) ; A.f.: (Acanthis fl avircstris)
, , (1d )
Lack (1947) Ricklefs(1965) ( 2 34d),
(
) (Haig ,1990; 2
Forbes ,1993) )
(Lack ,1947; Rickids, , , (39.39 %) :
1965 ; Magrath , 1989 ; Hebert , 1993) , Magrath , , ,
(1990)  Nilsn(1993) (72.89 %) ( ,1991)

(Clark & Wil-

n 1981 ; Hussel ,1985)
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