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M anipulating brood size exper ments of two species passer ine

birds——Testing L ack’ s hypothesis

ZHANG Xiao-Ai, ZHAO Liang, L U Ze-Hua, L IL @ai-Xing (N orthw est Institute o P lateauB iolo-
gy, ChineseA cadany o Sciences, X ining, 810001). Acta Ecologica Sinica, 2003, 23(4): 657 664

Abstract: The experimentsw ere carried out at Haibei A Ipine M eadow Ewlogical Research Station, the
Chinese acadeny of science, in northern Q inghai province from 1997 to 1999 Through experimentally ma-
nipulating brood size, the effects of various broods on nestling development and adult survival of snall
skylark (A lauda gulgula) and twite (A canthis f lavirostris) were analysis to test L ack’s hypotheses W e
performed manipulating brood size experments by adding or removing one, two, or three nestling in se-
lected nests having smilar hatching time, w hile keeping the original number in other nests to serve as con-
trol A coording the prediction of L ack’s hypothesis, wew ere going to test the follow ing problens (1)
W as the common clutch size themaximal production clutch size actually? (2) Did themanipulating brood
size affect on nestling quantity and parents effort? (3) W ere the patterns responding to manipulating brood
size of birds the same? T he results show n: the common clutch sizesof snall skylark and twitewere 3
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and 5, regpectively, and thosew ere stable and changed insignificantly anong years The fledging rates de-
creased to some extentw ith enlarging the natural brood sizes by increasing 1 or 2 nestlings If the produc-
tivity w as assessed through the fledging rate of the young, themost common clutch sizewould mean the
most productivity (the highest fledging rate). the grow th paraneters of snall skylark’s nestling w ere
varies insignificantly w ith the change of brood size, but those of tw ite had the significant change The re-
sult show ed that the manipulating brood size had more significant effect on the latter than the fomer.
the feeding rate of snall skylark parentsw as increasew ith the increasing of brood size, but it's nestling
period didn’t vary. On the contrary, for twite, the feeding rate didn’t vary, and the nestling period de-
layed w ith the increase of brood size  two feciesparents took on different patterns regponding to enlarg-
ing brood size Small skylark took on improve the feeding timesper hour. How ever, tw ite took on delay-
ing the period of parentscare The two patterns descended offpring or parent fitness through the effect on
nestling quantity or parent survival T he above results supported that natural selection adjusted clutch size
to themaximal number that the parents fed offring aspossibly as they can, i e , the results supported
theL acks hypothesis the common clutch size being actually themost production clutch size

Key words passerine birds brood size; treatment; evolutionl; L ack’s hypothesis
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1
Tablel M ean number of eggs laid by fenale snall skylark A lauda gulgula and twite A canthis f lavirostris and number of
nestling under each treatment ranoval or addition

T reatment
Species Subjects .3 ) 1 0 +1 +2
7 5 13 10 4
A canthis 30+000 30000 30+Q00 30+000 3 0+ @ 00
f lavirostris 10+tQ00 20000 30+Q00 4 0+0Q00 5 0+ @ 00
5 8 11 9 8 7
A lauda 5 0+ Q 00 50+000 464+ 053 50+000 4 5+0Q 53 4 57+ Q 53
gulgula 2 0+ 0 00 30000 364051 50£000 55+0092 6 57+ Q 53
Sanples  Original clutch size Brood size after treatment
, 9:00 1200 Q 01g ,
. W - .
L ogestic (W= 1- Ae ™ W 9= t ;t= ‘W
= ALK ) , (3] (d, T= Im /k)
, (%) ( /h
SPSS 10 07
: x / ,
( /h)
2.1
1 1976 1986!®! 1998 1999
, ( , t= 2.015,P= 0.4921> 0.01,n= 5

, t= 0.7874,p= 0.2305> 0.01,n= 6)

1976~1986
1998~1999

80
;ng
5 8
g.—é % 40
LAF20
0
HEHL Clutch size EH% Clutch size
1
Fig 1 Natural distributionsof clutch size
a (A lauda gulgula); b (A canthis f lavirostris)
3 , 5 ( 1), 50% 70%
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Table 2 Productive of man ipulated groupsand control group in snall skylark A lauda gulgula and twite A canthis f lavi-

rostris
Productivity of all nests Productivity of successful nestsonly
Species T reat- Brpod %) The cguses
ments s Sanples Productivity Fledging rate Samples Productivity Fledging rate of failure
-2 1 7 1 100 7 1 100
A canthis -1 2 5 2 100 5 2 100
f lavirostris 0 3 13 231+13 77 10 3 100 P
+1 4 10 2+ 21 50 4 100 P
+2 5 4 0 0 0 0 0 P,SC,NS
-3 2000 5 20x00 100 5 20x00 100
A lauda -2 30x00 8 234+ 14 78 6 3000 100 P
gulgula -1 364+t051 291+ 15 80 9 35600 100 PLT
0 50£tQ0 9 43317 87 8 48800 100 P
+1 55t09 8 37532 68 5 60x071 100 P,D
+2 657t05 7 343+ 35 55 4 6 0+ 0 58 86 P.W,SC,NS
P: predator; L T: low temperature D: disease; W: w ind; SC: sibling conflict; N S
nest size
“ ? L ack ) ! ? )
5 , o , 100% , 2 )
86%, 100% , Lack
, 4, 6 ;
: (.5 /) , , (
, ) 7 (33 3%) :
222 3 k
“
(4 6d) -3 , ,
) k )
, e ,
2.2.3 4
, (r=- 0.901,p< 0.01), (r=0.954, p< 0.01),
(r= - 0.418, p> 0.05) (r= 0.864, p> 0.05)

“ 311 “ On
)



4 : : L ack 661
3
Table 3 The growth parameter s of nestling under each treatment groups
T reatment
Species Subjects i, ) 1 0 +1 +2
( )Samples - 7 5 10 10 -
A canthis Grow th rate - Q 60 Q 58 Q 50 Q 48 -
f lavirostris sow rate day (d) Time of max 33 418 441 47 i
M ax grow th rate - 3 36 335 324 2 81 -
Alauda gul- ( )Samples 5 6 9 8 5 5
gula Grow th rate Q 47 Q 51 Q 47 Q 46 Q 42 Q 36
/AN (d) Tme of max ¢ o 618 602 461 668 714
M ax. _grow th rate 1 50 1 60 1 52 1 43 1 39 125
4
Table 4 Fledgingmassand nestling per iod under each treatment groups
T reatment
Species Subjects .3 -2 -1 0 F1 + 2
A canthis (9) - 215+ 103 216+ 154 235+278 198+ 2 11 -
f lavirostris (d) - 803+ 066 859+078 83+x+110 809+ 186 -
A canthis (9) 133+ 150 129+ Q8 122+ 103 125+ 1 46 10 6+ Q 96 10 2+ Q 81
f lavirostris (d) 11 1+ 089 128+ Q94 122+ 103 134+ 124 145+ 155 14 9+ 1 87
Fledgling w eight (g) N estling duration (d) N estling period, day
224 ( 2
(r=0.387,p> 0.05), ,
(2.2 /h) , (r= 0.975,p< 0.05), ,
=8
2% 7
3.1 EE- 6
~%5
L ack , 1 2 , %% 2
e 3 -
4 6, (+2 ﬁﬁ(l) LB
0 -3 -2 -1
) ' Ab B4 Treatment groups
33.3%,
s 2
Fig 2 Feeding rate of parents under various treat-
( 2, ments
nA lauda gulgula D A canthis f lavirostris
[38,39]
, L ack
[40, 41]
Boyce  Perrins® , (Parusmajor) 8.53 , 12

[40 42]
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