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MRS &, WIS A S, WEIIRA, KA E S AR (1) S R B X R . W
EHENEELES (Prinia flaviventris) 412 54 5% (Pycnonotus jocosus) 44 H R E .,
P SR, Al B i B0 L 8 4 S 5 4 S AE S 1 IR R BURFAETE SR IR 2 ST IR i AR KR
B WAFEIESSANS DR ER ST t B, ARG IESSMNSETIESHR L
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Abstract: [Objectives] Predation risk is one of the important factors that affect the life-history strategies of
birds. To cope with predation risk, birds have evolved diverse self-protection measures and complex
anti-predation strategies. This study aims to explore the adaptation mechanism of birds’ growth and
development to high nest predation risk in the northern tropical limestone forest area. [Methods] We
simulated nest predators by using snake models to increase the potential nest predation risk in an experimental
group, and the experiment without the snake model was set as the control group. We measured the daily mass,
tarsus length and wing length of the nestlings of Yellow-bellied Prinia (Prinia flaviventris) and Red-whiskered
Bulbul (Pycnonotus jocosus) during the brood period. The growth and development laws of the mass, tarsus
length and wing length of Yellow-bellied Prinia and Red-whiskered Bulbul were compared and analyzed in
the experimental group and the control group. The growth parameters of each day-old nestling conformed to
the parametric assumptions and therefore were analyzed by t-test. The growth parameters of each day-old
nestling that did not conform to the parametric assumptions were analyzed by the Wilcox rank sum test
(non-parametric test) and the mean value were calculated (Table 1). Then, we used SPSS 26.0 statistical
software package for logistic curve fitting and comparison of the “S” development curves of the same growth
parameters of nestlings between the experimental group and control group (Fig. 1). [Results] The asymptotes
of mass, tarsus length and wing length of Yellow-bellied Prinia nestlings in the experimental group accounted
for 71.57%, 94.10% and 55.29% of the adult measurements, and 78.05%, 97.49% and 55.67% of the adult
measurements in the control experiment, respectively. The brood period was 11.1 and 10.6 days in
experimental and control group. The growth of nestlings of Yellow-bellied Prinia was significantly different
from the second day of age. The growth rates of body mass, tarsus and wing in the experimental group were
0.59, 0.64 and 0.41 respectively, and in the control group were 0.64, 0.57 and 0.47 respectively (Table 2). The
asymptotes of mass, tarsus length and wing length of Red-whiskered Bulbul nestlings accounted for 55.29%,
97.70% and 49.60% of the adult measurements in the experimental group, and 53.83%, 99.73% and 52.17%
of the adult measurements in the control group, respectively. The brood period was 11.4 and 10.1 days in
experimental group and control group. For Red-whiskered Bulbul, only mass at 7th day of age and tarsus
length at 8th day of age showed significant differences. The growth rates of body mass, tarsus and wing in the
experimental group were 0.34, 0.39 and 0.38 respectively, and in the control group were 0.70, 0.59 and 0.55.
[Conclusion] Higher potential predation risk prolonged the brood period of Yellow-bellied Prinia and
Red-whiskered Bulbul nestlings, and the development of Yellow-bellied Prinia nestlings was slower than that
under normal predation risk. On the contrary, the growth characteristics of Red-whiskered Bulbul were more
developed when fledging. Increasing the potential nest predation risk has different effects on nestlings of the
Yellow-bellied Prinia and the Red-whiskered Bulbul, resulting in different changes in the growth and
development patterns of different nestlings. The two nestlings may adopt different developmental strategies,
which provided new insights into the effects of predation risk on the growth and development of birds.

Key words: Nest predation; Simulation experiment; Nestling; Logistic; Growth and development
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Fig. 1 Growth curvesof body mass, tarsus and wings of Yellow-bellied Prinia and Red-whiskered
Bulbul nestlingsin experimental group and control group
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In figure 1, a, b and ¢ show the growth curves of the body mass, tarsus and wings of the nestlings of Yellow-bellied Prinia in the experimental

group and the control group respectively; d, e and f respectively represent the growth curves of the body mass, tarsus and wings of the nestlings of

Red-whiskered Bulbul in the experimental group and the control group.
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Table1l Daily growth and development of Yellow-bellied Prinia and Red-whiskered Bulbul
nestlingsin experimental group and control group
HIE11185% Prinia flaviventris £1 5 4% Pycnonotus jocosus

His ThE K K fAE K K

Day- Mass (g) Tarsus length (mm) Wing length (mm) Mass (g) Tarsus length (mm) Wing length (mm)
old SEIOA xR SEEGZH KRR SCIOAH XA SEEGAH xR SEEGZH XHR4E sEEGZH xdERA

Experimental Control Experimental Control Experimental Control Experimental Control Experimental Control Experimental Control
group group group  group group group group group group  group group  group

1 0801 07+02 4403 46+03 76+04  75+06 25+05 2607 59+07 62+£03113+09 115£1.0
2 12+02° 12402 52+04" 54+04 86+05" 90+04 36+08 35+08 7.0+08 73+07130+1.1 134+12
3 17+£02° 18403 66+05 67+06102+06" 10607 49+1.1 53+12 84+12 89+10154+18 164+19
4 24403 25404 84+07 87+10123+10 126+10 7.14+13 7.6+18 109+14 109+1819.7+23 199+34
530404 32405 10510 10812145412 151513 85+18 96+17 127+15 135£14237434 2053
6 36+047 41+06 126+1.17 133+12166+1.17 177+12 109+22 12.1+15 148+18 154+18282+41 300+3.6
7 434057 49407 143+1.0" 153+13 184409 195+14 125+18" 139+16 169+15 174+12325+3.5 343+30
8 50+06" 56+04 159+137 17.6£0.6199+08" 20.1+08 139+25 156+13 181+13" 19.1+09358+38 380+27
9 5506 60+04 175+127 186+09208+09" 21.6+08 150+28 16413 190+18 1970636775 40.0+13
10 574067 62+04 186+12" 195+0.621.7+1.07 226+08 155+28 166+1.1 199+17 20.1+£0.7398+34 41.1+1.0
11 58405 61+03 19.1+08" 200+£0.7220+23 233+07 162+3.0 175413 205+1.6 205+0641.1+34 41.6+1.1
12 58+05 61+00 196+08 199+0023.0+£06 23.7+00 156+23 17821 20717 21.0£05409+3.0 42.5+05
13 153+22 211423 411438

MR t K28k Wilcox FRANG LR JF 72 57t 1k -
SEINGHIREE/ATE S F

*P<0.05, LKA S0 AR BEZR: ~ P<0.01, LKIEHFESERA

The difference after t-test or Wilcox rank sum test is expressed by *. * P < 0.05, there is a significant difference in growth indicators

between the experimental group and the control group; ** P < 0.01, the growth indexes in the experimental group are highly significant different

from those in the control group.
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i, HR7EX A MK (3.31) &AL
AR A, EERAHNUEK (2.62) M4
K i
23 HYMEKEER

SE 0 2H T L) B A 1 R B R B K 1 2R
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A KRR (0.57) M. IS4
SE eI AR E . IR R K B BT
STREZH. 76 2 PSRt IR, PHIE LR
(0.64) FIZL 8 (0.70) [k A KR L N

K, BRKIEKBERIC, HAESKEAHASY,
P #5% (0.64) FIZLHES (0.39) MK
NEK.
3 Wik

AW TR, ARSI I S0 KU 1 17
BT, BRI M SRS GARE S
XTHRAH ;= A 22 5 X ] RE A R TE S B KU
SN I N ST S (AU = o 7 S TS
(Scheuerlein et al. 2006). A T &5 1E L5 H
HIMAEE N A0 S BT, B R
S0 B XU AR A, AR TR A RS S 1
M AR AT IC T . 70 Sl B RS HG I 2E
MR IR IS OL T, A ARG RER, M
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Table2 Logistic curvefitting of growth indexes of Yellow-bellied Prinia and Red-whiskered Bulbul
nestlingsin experimental group and control group
KA J34 Group HiEL a $imD AR K Logistic J7 ¢
Growth indicator Asymptote Inflection point Growth rate Logistic equation
#1155 Prinia flaviventris
o S2I%4H Experimental group 5.75 4.46 0.59 0.96  W=5.75/[1 + 2@ 0¥
Mass (g) X4 Control group 6.26 430 0.64 0.85  W=626/[1+e?75 064D
K SEUG2H Experimental group 19.13 4.17 0.64 0.86 W= 19.13/[1 + 660647
Tarsus length (mm) 3248 Control group 19.82 4.10 0.57 0.94  W=19.82/[1 + @3 057D
B/ Sz 4 Experimental group 22.85 3.33 0.41 0.99  W=22.85/1+ ¢! 041D
Wing length (mm) 321 Control group 23.01 3.10 0.47 097  W=23.01/[1 +e47 047
41 H 4% Pycnonotus jocosus

N SZi4H Experimental group 17.82 5.38 0.34 093  W=17.82/[1 +¢1#3 70347
Mass (g) Xt R4 Control group 16.74 4.11 0.70 097  W=16.74/[1 + ¥ 070D
S Sz 4 Experimental group 21.66 3.90 0.39 0.99  W=21.66/1+ "3 %3]
Tarsus length (mm) 54184 Control group 2033 331 0.59 096  W=2033/1+ % 09D
K 52541 Experimental group 43.15 2.62 0.38 098  W=43.15/1+ "0
Wing length (mm) 54 Control group 40.95 3.58 0.55 0.95  W=4095/1+ ¢ 057y

B a LRSS ERKARIR AT MR D3 D FORMES A E KRR R T2 a2 BINTTE] (d) o KA KRR AT 2R 3

R K Logistic MHZ&MA KATESE

The asymptote a represents the maximum value of each growth index of the nestling. The inflection point D represents the time (d) when

each growth index of the nestling develops to @/2. The growth rate k represents the slope of the development curve. R represents the fitting degree

of the Logistic curve fitting.

B BE A% AR 4 AU KN R H A KR E
(Remes et al. 2002, Wegrzyn 2013), A 5015
0L B U 5 RN LB AR L. A
P AR K T T B2 380 A BB ) e vk e A K AR
K&, fMeteemESERKNERZ —.
R = B S RS T, 4 S P A K DU
5 f 6 (Remes et al. 2002), % 5% ( Troglodytes
aedon) %5 12 P& KM AR &L H 528
MR E ., BERKSERER A KR L SR
[ 2 IEAHC (Cheng et al. 2012). 52 A%,
ZRAEFAEY (Saxicola torquatus) 4SS 7E X E T &
B &M FNAEKEEZE N (Scheuerlein
et al. 2006), AHF 5T H L H- R LRI il &
KA T, PRE. MK SREKMAEKRD
B

RTE N S S, SRDAR S RN
A ot/ A3 A B /) B AR AIE G 3P B ol &

S, PEm S e A RS A LI S AR RRE R
HiE#F (Chengetal. 2012, Callan etal.2019).
Bilhn, Pk e AR E AT RE S, BT
(Sylvia atricapilla) 4 &4k H 7 B HERT A K
R R E, TEAA TR, ESERE R
BS54 E ) 80% I B B ( Wegrzyn 2013).
FERLAUN T il £ U () SR B 2 b, B L B
S 5 AT HRSARE I A A P, B
Ll B85 B R AR LU AR S U O R B R
I, LEERS AR S o 388 LU B A 1 7 v LA
AR TR BB A KRN, A KM
S TN B L R DR E S A AR R
5% GIRFHERR B AN, 25 ke
A RS BV B B AR % T HR S 4 1
T e HLAH B XU T & SARRHE A KRG T
B, DAAEKF AN, e Simfa), 42

FRFHERI R BRI .
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BB XR T RRS S B SR KE
FIARXIFR (Wegrzyn 2013 ). F -k 18 F £ XU
3L, AHECT HAb IR S A& AR AR B
3R (Cheng et al. 2012). 7ESZIGH 5 X8
Y, BIE SRS S 2D B A S B AR
K s AR E KA R R, 2 FhAfE S R
BTG RZHET BN SREE R
—, BIEKAAEKE (Cheng et al. 2012). A
MM, BIEE 2 Fhalk Sk E 5 EK IR B FEEY
NT Ut ER, HtERR B Y R, HigET
BRSSP — kUL, B R BT S 5
i R 2 AR BEE R R, Sl KA
[FI 12 FhEETE B M S S0 PR AE 6 4R
BB T RS FIKF (Cheng et al. 2012)

IbAh,  BLeh R s ma A S A A R i R
Z—, (EARFFEHLX, FFBCE B 2,
FUGE - FHRIREIATE 8 (Tan et al. 2022). 3
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