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Reproductive Behavior of the Released Crested
Ibisin Deging, Zhgjiang Province

QIU Guo-Qiang® JIANG Jia-Hu®* BAI Hong-Qing® REN Tian-Xiang®
HUANG Si-Yu? PENG Li-Qiong” DING Chang-Qing®”
(D Deging County Ecological Forestry Comprehensive Service Center, Deging  313200; @ School of Ecology and Nature
Conservation, Beijing Forestry University, Beijing  100083; 3 Deging County Natural Resources and Planning Bureau,

Deging 313200; @ Huzhou Liangxi Forest Park Administration Office, Huzhou 313000, China

Abstract: [Objectives] Since 2007, five released populations of Crested Ibis (Nipponia nippon) have been
established in Ningshan, Tongchuan and Qianyang in Shaanxi Province, as well as Dongzhai in Henan
Province and Deqing in Zhejiang Province. The reproductive behavior is important to the life history
strategies, and the study on the reproductive ecology of the reintroduced Crested Ibis in Deqing can also
reflect the nutritional status and local habitat quality of Crested Ibis as well as their adaptation to southern
China. This paper can provide scientific support for the establishment of Crested Ibis population in southern
China. [Methods] The reproductive behavior of released Crested Ibis in Deqing, Zhejiang Province, was
recorded by video cameras for a total of 134 d and valid data for 2 958 h during the incubation and brooding
stages in April-May 2018 and March-May 2020 in Deqing Xiazhu Lake National Wetland Park. The linear
mixed models were used to explore the influence factors of the frequency of supplying nest-material and the
reproductive behavior of Crested Ibis. We used Spearman correlation analysis to examine the relationship
between the egg-turning frequency and the incubation process. The logistic regression model was used to
explore the change of fledgling-warming duration of parent birds with the day age of fledglings. The one-way
ANOVA was used to analyze the differences about nest-changing frequency between Deqing population and
wild population as well as the other reintroduced populations. [Results] The results showed that the mean
clutch size of the reintroduced Crested Ibis in Deqing was 3.7 &+ 0.3. The hatching success rate was 90.9% and
the fledgling success rate was 100.0% (Table 1). Different breeding periods, nesting conditions and the gender
of parent birds significantly affected the frequency of supplying nest-material of Crested Ibis (Table 2, 3). The
egg-turning frequency decreased significantly with the incubation process (Table 4, 5). The largest decline of
the duration of chick-warming was at 11 days of age (Fig.1). Different brooding periods had a significant
impact on the duration of fledgling-warming and the frequency of feeding and nest-changing in the Crested
Ibis (Table 6, 7). [Conclusion] The higher environment temperature may be one of the reasons why the
population of Deqing Crested Ibis lied eggs earlier than wild population in Yangxian County. The higher
average clutch size and fledgling success rate may indicate that the Crested Ibis was adapted to the habitat of
southern China. The Crested Ibis which used artificial nest-baskets spent more time supplying nest-material,
indicating the necessity to improve the artificial nest-basket design in the future. We suggest to increase the
open angle and reduce the depth of the nest-basket, and expand the outer diameter that close to the natural
nests. At the same time, the bottom of the nest-basket should be designed as a porous and breathable structure
that is conducive to drainage, in order to adapt to the humid and rainy climate in the middle and lower reaches

of the Yangtze River in China.
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2020, Gillette et al. 2021),
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BH (IUCN) 5105 i fa 4 F - ( BirdLife
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FIFH &R A (linear mixed models)
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0.3, FEALEINE 90.9%, 4ESH KK 100.0%.
22 FAEMITAH
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K1 BEREFABUIREHEIEZESH
Tablel Themain reproductive parametersof thereintroduced Crested Ibisin Deging

B WIER PEMETEY (H-HD) S0 FBE®ES (- B 4fER HES R
Nest Monitoring First egg-laying date Clutch Hatch date started Brood size Fledgling number
number year (Month-date) size (Month-date) (ind) (ind)
1 2020 3-04 4 4-01 4 4
2 2020 3-14 4 4-11 3 3
3 2018 4-03 3 5-01 3 3

K2 BRERKISGEMARORERESEY
Table2 Linear mixed model of nesting frequency of Crested I bisin Deqging

R (A 452 ) Response variable (Nesting frequency)

fift ¥ 4% &t Explanatory variables

F P
Bf ] Period 31.340 <0.001
A% DL Nesting condition 24.610 <0.001
451 Gender 24.034 <0.001

Fifi 178 & Random effects 77 7 Variance FrifeiR SE

H Nest ID 0
AMA%i5 Individual ID 0.523 0.556
FAy Year 0
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K3 EFEWNAFERE T RSN RS ER
Table3 Nesting of two nesting types of Crested Ibisin Deging

i ] Period Z4J Parameters N T HE Artificial nest-basket H 4R L Natural nest

5% 5 340 ST LA Total nesting frequency (times/d) 78+12 5.0+0.6
Incubation period T S 75 A4 4R Frequency of male nesting (times/d) 55+1.0 32+05

HE 5457 S A4 4% Frequency of female nesting (times/d) 24+0.6 1.8+0.4

1465 P EYILL B Proportion of branches to inner cushions 50.0% : 50.0% 61.0% : 39.0%
FEE (3] AT MR Total nesting frequency (times/d) 45+0.5 13+0.3
Brooding period T S 15 A AR Frequency of male nesting (times/d) 33£05 0.7+0.2

W S 75 S 44 412 Frequency of female nesting (times/d) 1.2+02 0.6+0.2

1265 W EA LA Proportion of branches to inner cushions

76.4% - 23.6% 42.6% - 57.4%

2.3 FEIHATT A

it B0 B - AR H50 7 40 2% 5 07 B9 (10 AS [ ) 1A
X, BEOPET KSR S MR (R4, FIERAT
RIEFIN A FR A B 2R (R 4, 5),
B ORI R B 07 OR B FE B > (r = - 0.024,
P<0.01),
24 BYEHTH
241 BRYEATN  BHEMARIN AN A EESE S
O S S AT E S = A TR C i) 2 TR
W (R 6). W Logistic [FIHRAIRAT%EN, TR

RAE K/2 BHIEFERK o fl 7 R B IR AR K 78 4
511 HESH TR (B 1, RO
K5 H# Logistic AR RE0D .
BEE AT 25 d PR HBRAE (355.89 +
55.17) min, #f°4 (377.77+48.20) min.
242 WESHETH BUHA RN A
RO 5 [ 4 SR DL I RARE A 2 B R 3 5
W (3R 6, 7D, TS5 &1 Sl o M AHE A 26 11 5 i
AR (R 6). MESTEF M35 4 H AR
(10.46 £ 0.69) X, MM (10.78 £0.68) K.

K4 EFEREEIVTANLERASRE
Table4 Linear mixed model of behavior in incubation period of Crested | bisin Deging

[X|4% & Response variable

AL Mgt G AR K BT ES [ERETES
Explanatory variables Egg-cooling time Exchange incubation frequency Egg-turning frequency
df F P df F P df F P
i 3 Period 2 0.550 0.579 2 0.684 0.510 2 4.556 0.018
471 Gender 1 0.327 0.608 1 0.017 0.906
BHHLA i Random effects Ji % Variance g SE Jj % Variance ik SE Ji % Variance i SE
%55 Nest ID 0 0 0 0 0 0
AMAESS Individual ID 103.321 104.994 0.203 4.079
4EA Year 88.917 195.184 0.501 0.767 2.245 5.658
RS EIERBSERIA RN KT ARL
Table5 Thebehavior of Crested Ibisin Deqing at different incubation stages
ZIH S 4 Breeding parameters FiT 1] Early period 1 ] Middle period J&i 1 Late period
H 45 RIS K The average egg-cooling time per day (min) 51.54 = 6.70 53.40 £ 8.11 57.80 = 8.52
HLiFE A2 Exchange incubation frequency (times/day) 3.46+1.45 3.75+0.83 3.33+£0.79
YRS Egg-turning frequency (times/day) 34.86 +2.43 32.37+2.61 22.36+2.98
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Fig.1 Theduration of fledgling-warming of parent
birdsvarieswith the day age of fledglings
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W, WEHE (24.00+1.31) Kk T 2°H Y 3 E
5 (33 HAES) PR HBE (7.25+0.77)
W, MEAE (19.05+1.80) K.

3 Wi
31 EHEBH

311 FERNFE VR HTURE], RO

Al RE 2 5 B PP S 285 HH 47~ 50 (Juan
1998, Nilsson et al. 2006, Coppes et al. 2021 ),
PRI AR R BS I O HERIE S 0L N o 3 A
mE4 A A CTRTE 2004). A5 A5
KU RIRT o8 3 H 4 H, SEEEA
FlEEAR E e 5, HL 2020 SRS HLIX 72 3 A
SFHIAIR N 124 C, T E X E
12.1 Co [Fth, PRE0R R E T Ae 2 58U
P LA 35 U1 2 3 L 3 B B A P AR 1T 7 B9 P DR R
Z—, XE5EFES (2022) Kb A RS ET
AN GrAhRE AORIE 7o &5 SR — 5

312 BTN KRBEEWRY, KBV
(15 HESHT) 7558 2 b3 DUOR KR4 S A0, K
PUIRIR IR S RANRZE; 14 8015 HiRZ 5,
SRR REEACEIRIR N A KT, B
#HEWPUERE S CRARIEE 200D, RS
H LA P4, AR R B0 = iR BRI
I REATHUINT R A, BB B, IR R
IR A B2 R R 56 & 2 IR AR K
WIFESS 18 F1 21 HEg, TR IAIFER . <
K, B ARG 3 N T B /N (R BR AR K o
FEEE 25 HiRk, V"HER G EI 10 d F

R6 BAEKEFRIITHNRMERESEY
Table6 Linear mixed model of behavior in brooding period of Crested Ibisin Deging

[X|7% & Response variable

WA e : : ———
. 73 ] - £ 471 % - I 2t 52
Explanatory variables WEHERS K Fledgling-warming time U455 Nest-changing frequency RAESF Feeding frequency

df F P df F P df F P
i 1 Period 1 0.550 <0.001 2 10.963 <0.001 2 29.418 <0.001
45 Gender 1 0.327 0.704 1 0.057 0.835
% 44X Brood size 1 0.652 0.614 1 6.616 0.542
BMLAE & Random effects 7% Variance FrifEi% SE Jj 7 Variance kR SE Jj % Variance kiR SE
Hi45'5 Nest ID 0 0 11.381 21.341 14.492 47.260
AMA4ES Individual ID 0 0 1.984 4.137
A4 Year 6 673.837 15 757.588 3.065 0 15.206 0

R7 EEKRESETER RN HART IR
Table7 Thecondition of the behavior of Crested Ibisin Deging at different brooding stages

LI 40 Breeding parameters HI ¥ Early period 111 Middle period J& ¥ Late period

22.66 £ 1.96
7.16+0.71

27.41+1.32
12.19+0.37

14.65+1.37
8.60 +0.81

ME4fEATIZR Feeding frequency (times/d)
e HL47 % Nest-changing frequency (times/d)
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AT FE AR ER SN EY, HXE S
MR RSPT IFRIE R 2 AR S EER R
—.o Ah, AT RRR RN T RAE
BT, NRIEENINE, H124) 7 RS KBTS,
XA AST AT 21 Hh R R A 1 (0w A B KU N . B
PP B A DL S R R — e R B R
Y 7275 2 R B A SRR o R T R U
i DX AT S A o

FE R B AL HOA SR BY T 2L 2 4 B X
Iy, ABMEEEE I LS, SO s 25 e,
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