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Hfects of Nest Type, Nest Predation and Clutch Size on
Growth Period for Passerine Birds in Alpine Meadow

ZHAO Liang *, ZHAN G Xiao-ai

(Northwest Institute of Plateau Biology , the Chinese Academy o Sciences, Xining 810001 China)

Abstract : Based on the experiments from 1998 to 2001 in the Haibei Research Sation Alpine Meadow Ecosysem,
the Chinese Academy of Sciences. Logigic Equations were used to describe the growth process of nedling of ten gecies
Passerine birdsfor different varieties and several parameters of nestling process were derived from those equations. Basng
on growth rule of negling, we divided the gronth process into three growth periods: dight growth period , fagt growth peri-
od, and dow growth period. The ten gecies passerine were divided into two groups| ground or shrub , open or semi-open
and semi-closing negting birds (G0OB) and hole negting birds (HCB) ]according to the type of neging. The percentages
growth period should vary in the order in GOB : fas growth period > dight growth period > dow growth period ; this per-
centage in the order in HCB : dow growth period >fag growth period > dight growth period. We invedigated the efects of
nes type, nest predation and clutch sze on each growth period. The percentages of each growth period in nesling period
varieswith neg types. Percentage of growth period and percentage of weight were afected sgnificantly by nes type and
predation. The length of fast and dow growth period were dfected by clutch sze, but the length of dight growth period was
not dfected by clutch sze. The growth rate of dight growth period was not correlated with the accumulated weight of fast
growth period but the number of dight growth period was strongly correlated with the accumulated weight of fast growth pe-
riod. We think that angphase growth is not afected by prophase energy accumulated , but the length of angphase i s dfected
by prophase energy accumulated. Our results are cons stent with current theory that compensatory growth does not appear

to occur in dtricia hirds.
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Tab. 1 Summary of clutch size, duration of the nestling period, rate of growth, and percentage of nests
lost to predators per day of ten species passerine bir ds in alpine meadow

pedes en S22 POAERERTRY Gowth e’ Precors per day’
Montifringilla ruficalis 4.08 17.25+0.87 0.46+0.03 0. 0086
Pseudopodoces humilis 5.86 24.33+0.78 0.34%0.02 0.0082
Montifringilla ruficallis 4.14 20.50+0.71 0.33+0.01 0.0084
Phoenicurus ochrurcs 4.52 17.25+0.87 0.46 +0.05 0.0313
Acanthis flavirostris 4.50 14.00 £ 0. 87 0.45+0. 06 0. 0486
] Urocynchramus pylzowi 3.66 12.29+0.49 0.40+0. 06 0. 0447
W Matacilla ditreda 4.30 11.33+0.07 0.52+0.03 0. 0424
Eremophila al pestris 2.36 11.31+0.26 0.53+0.05 0. 0598
Prunella rubecul oi des 3.16 11.89+0. 33 0.49+0. 05 0.0323
Alauda gulgula 2.77 8.75+0.75 0.55+0. 06 0. 0746
1 Zhang et d , 2000 (From Zhang et d , 2000) ;? (From this paper) .
2 1 2
Tab. 2 Coefficients of equation 1 and 2
Fecies w A T T2

Montifringilla ruficallis 32.31+1.96 2.68+0.16 3.04+0.34 8.95+0. 60

Pseudopodoces hurilis 36.55+2.29 3.01£0.11 5.02%0.30 12.87+0.56

Montifringilla ruficallis 26.88+0.20 2.97+0.01 5.01%0.26 13.00 0. 60

Phoenicurus ochruros 19.33+1.65 2.75+0.17 3.10+0.36 8.84+0.77

Acanthis flavircstris 12.53+0. 59 2.79+0.06 3.23+0.14 8.99+0.32

# Urocynchramus pylzowi 19.83+1.52 2.68+0.16 3.46+0.26 10.28+1.38

MWW Motacilla ditreda 21.77+2.36 2.88+0.18 3.03+0.31 8.15+0.47

Eremophila al pestris 27.26+2.41 2.84+0.24 2.89+0.29 7.95+0.59

Prunella rubecul oi des 22.42+1.83 2.70%0.25 2.79%0.41 8.16+0.61

Alauda gulgula 24.71+3.71 2.69+0.34 2.47+0.47 7.29+0.71
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Fig. 1 Percentage of each growth period in nedling period (a) and percentage of accumulated weight of each growth
period in fledging mass (b) in ten ecies passerines, for dow growth period (crosshatched bars) , fast growth
period (hatched bars) , and dight growth period (open bars)

1. (Montifringilla ruficalis) ; 2. ( Pseudopodoces humilis) ; 3. (Montifrigilla ruficalis) ; 4.
( Phoenicurus ochrurcs) ; 5. (Acanthis flavircstris) ; 6. i ( Urocynchramus pylzowi) ; 7. EiE (Motacilla
citreola) ; 8. ( Eremophila alpestris) ; 9. ( Prunélla rubeculoide) ; 10. (Alauda gulgula)
3

Tab. 3 Percentage of each growth period in nestling period and percentage of accumulated weight of each
growth period in fledging mass in two nest types (Mean + SE)

Qowth period
Nest type Percentage ( %)
Sow gronth period Fag growth period Sight growth period
. Percentage of growth period 26.19+4.71 47.71+7.61 26.09+10. 71
Percentage of weight 23.14+0.02 63.60+0.03 14.48 £0.04
HCB Percentage of growth period 19.29+2.39 33.77+3.05 46.94+4.29
Percentage of weight 21.46 +£0.01 58. 63 +0. 02 19.91+£0.04
Totd Percentage of growth period 23.85+5.21 42.97+9.22 33.18+13.41
Percentage of weight 22.58 £0. 02 61.25+0.03 16.33+0.04
QOB : Goud or shrub, open or semi-open and semi-clogng neging birds; HCB : Hole negting hirds.
> > , HCB ( :
) > > ;
3 )
(r=0.600, P
B HCB ( 3, : <0.05) , (r=0.551,
Kruskal Wallis H=6.55, o =1, P <0.05; P <0.05)
Kruskal Wallis H =6.55, o =1, P <0.05), k
OB HCB (3, Kruskd (rp=0.206, t=2.095, P<0.05),
Wallis H=5.50, df =1, P<0.05) (beta =0.324) ;
3 , (rp=-0.24, t=-0.241, P<0.05) ,
(F91020=34.969, P<0.01) HCB beta= - 0.037;
, (t=-2.353, d (rp=0.182, t=1.839, P>0.05), be-
=44, P<0.05), ta=0.191

(t=23.874, o =44, P<0.01)
(R*=0.03, Fiim=
, 3.48, P>0.05) , beta = 0. 183;
(R?=0.154, F1 101 = 18. 42,
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Tab. 4 Analysis of covariance using a regression approach of growth characteristic and nest type, clutchsize,
predation
Qovariate
Dependent variable . .
(%) Neg type Clutch sze Predation
(n=10) (n=10) (n=10)
F P F P F P
. Percentage of growth period 11. 69 0. 009 3.79 0.09 7.23 0.03
g owth d
W growth perio Percertage of weight 15.89 0.004 7.64  0.03  43.54 0.0
nt h peri 17.97 . 6.7 . 12.8 .01
Fast growth period Percentage of growt penod 9 0.003 5 0.03 8 0.0
Percentage of weight 14.61 0. 005 4.61 0. 06 30. 10 0.00
. . Percentage of growth period 16. 62 0. 004 6. 55 0.03 10. 96 0.01
Sight growth d
g GONTA penio Percentage of weight 7.83 0.023 511  0.06  13.17 0.0l
5

Tab. 5 Standardized correlations (beta) of the growth rate and the number of dight growth period with
the accumulated weight of fast growth period

Species Variable n Beta F P
: ) Qowth rate (g/ d) 18 - 0.149 0. 387 0. 542
Eremophila al pestris ]
Qowth period (d) 18 0.355 2.453 0. 136
. Qowth rate (g/ d) 11 0. 553 4.404 0. 062
Alauda arvensis .
Qowth period (d) 11 - 0.867 30.19 0.00
. Qowth rate (g/ d) 8 0.320 0.799 0. 401
Prunella rubecul oi des .
Qowth period (d) 8 - 0.167 0. 202 0. 667
’ ) ) Qowth rate (g/ d) 8 0. 288 0.632 0.453
Acanthis flavirostris
Qowth period (d) 8 - 0.598 6. 903 0. 047
! Qowth rate (g/ d) 11 0.424 2.193 0. 169
Phoenicurus ochruros .
Qowth period (d) 11 - 0.076 0.059 0.814
h rat 8 . 367 1. . 332
Montifringilla ruficalis Gonth ? (g'd 0.36 088 0.33
Qowth period (d) 8 - 0.770 10. 23 0.015
- Qowth rate (g/ d) 11 0.017 0.03 0. 958
Pseudopodoces humilis .
Qowth period (d) 11 - 0.559 4.534 0. 059

P<0.001) , beta= - 0.393 , ,
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