B2t Chinese Journal of Zoology 2025, 60(4): 542 ~ 551

B SRR KRR EC AP RIS SEE R B R R
ERBMEHERIR R

R RAAKT maE RE O RIAF BEX HE F&
R EMBE BRI BE KY ZEE I

WIS SR U8 SR, AN R B T R 610081

WE: MEMERBERM (Ailuropoda melanoleuca) WYEHHE MR R BEMNE MRS TAE MR . I TAE
PR B R I TP KRR (TIN R B R 1% - AR, H AT AIBTR IR B EE R 2 KR MY
S ZBIMEEH LRI F RIS, W AR RE R, SRR . R —E R, A
RAGWA 7 30 R FRMEME R ERF R — DM AW (8 RSTREN LR 2 0 AT — R m A gL
)31 d) SEHE R IRACRRE, 2087 T 38 MO SR At 2508 i B AR 1b 5 KRR R 1% 5 BT 1) s KOG &R e
ZEREIR: (1) FB(EFE NP A IR ) S LR B s e SR 8 d; (2) AEFEFERE PP
FIEACUHBE 3 R, FEEE TR R N SR BN S ES, (3) FPF KRR
FEAF R BER AP RTH — A A WSR2 AR B E R . X g BNV 75 M PR R e R 1B
SR BN (A S IA LS R AR T H A AT . AR A A B T R FR K R S e &
BB AR RS I B R AR SR R BT &, e LB R 4P TR A s
KRB PEFROREEAN: MEME, MRS BMETHE: WEED), KEER

FESHES: Q954  CEARIREE: A (EHS: 0250-3263 (2025) 04-542-10

Changes in Pre-Mating Fecal Weight and Their Relationship With Estrus
and Reproduction of Captive Female Giant Pandas Ailuropoda
melanoleuca
CHEN Min* ZHU Xing-Yong® HUANG Li-Jing KOU Jie WU Kong-Ju YANG Kui-Xing

XIEYi LlJia CHEN Xin WANG Shu-Qun DUAN Dong-Qiong CHEN Chao DALI Sha
LAN Jing-Chao® WANG Ye*

The Conservation of Endangered Wildlife Key Laboratory of Sichuan Province, Chengdu Research Base of Giant Panda Breeding,

EEHHE BEIHLMEEHHE (No. CGF2024002), KM H W f LW H (No. 2021CPB-B05, 2021CPB-B02,
2022CPB-A13, 2024CPB-B13);
* JEIER, E-mail: 327617708@qq.com, wangye@panda.org.cn;
F—EENME HEL &, WRIEM: B SRS E-mail: 491943384@qq.com;
KUK, B, Wit BRRUT: AEYME RS E-mail: zhuxingyong@foxmail.com.

Wk . 2024-10-30, &RIFH: 2025-03-08 DOI: 10.13859/j.¢jz.202524246 CSTR: 32109.14.¢jz.24246



4

PR TR MEPE KRR A IO P BT 2 o B AR S L S R R R B R & 543«

Chengdu 610081, China

Abstract: [Objectives] The reproduction management of captive female Giant Pandas Ailuropoda
melanoleuca is crucial for ex-situ conservation in Giant Pandas. The primary difficulty in reproduction
management is to determine when female Giant Pandas are in estrus. However, the current methods for
determining estrus have many limitations, such as susceptibility to observers’ experience or other subjective
factors, complicated operation, and high costs. This study investigated the changes in daily fecal weight of 30
captive female Giant Pandas during the 31-d pre-mating period (31 d before the day prior to natural mating or
artificial insemination) and analyzed their relationship with the estrus initiation, as indicated by changes in
estrogen and progesterone levels, aiming to provide a new perspective for assessing estrus initiation and
improving reproduction management. [Methods] A total of 1 168 fecal samples from 30 captive female
pandas (aged 5 - 20 years old) over 38 pre-mating periods were collected daily. The samples obtained at 15:00
and 09:00 the next morning were combined and weighed together as the daily fecal weight by a TCS-150
electronic platform scale (capacity: 150 kg, division: 10 g, accuracy: + 10 g). Urinary estrogen and
progesterone levels were monitored via enzyme-linked immunosorbent assay (ELISA) to determine the date
of hormone initiation. Temporal patterns of changes in fecal weight were modeled through Sth-degree
polynomial regression (Python 3.10.9 with numpy 1.23.5), with elbow points of the weight decrease identified
via the KneeLocator method (Python 3.10.9 with kneed 0.8.3). We employed the Wilcoxon signed-rank test
(Python 3.10.9 with scipy 1.10.0) to statistically analyze the changes in fecal weight, with a significance level
set at P < 0.05. [Results] The results showed that (1) the elbow point of fecal weight decrease (17.5 = 4.8 d
before mating) appeared about 8 d earlier than the hormone initiation (9.2 + 2.3 d before mating) (7= 6.5, P=
2.0 x 10°7). Fig. 2 presented the polynomial curve fitting of changes in fecal weight in the 38 pre-mating
periods, and Fig. 2 and Table 1 indicated the elbow points and the time points of hormone initiation; (2) the
time of the fastest fecal weight decrease (9.8 + 5.6 d before mating) between the elbow point and the 3rd day
prior to mating coincided with the hormone initiation time, with no significant statistical difference observed
(T = 313.5, P = 0.99). Table 1 detailed the time points of the fastest fecal weight decrease and hormone
initiation; and (3) there was a significant difference in the standard deviation of fecal weights that could be
used to distinguish whether Giant Pandas gave birth or not after mating. Specifically, during the phase of
stable fecal weight (31 - 18 d before mating) and the phase of fecal weight decrease (17 - 1 d before mating),
the P-values were 2.3 x 1073 and 1.5 x 103, respectively. Fig. 3 illustrated the mean values and standard
deviations of daily fecal weight during the 31-d pre-mating period for Giant Pandas that would give birth and
those that would not, and Table 2 presented the statistical significance in fecal weight between the two groups.
[Conclusion]| These results provide new perspectives and methods for assessing the timing of estrus initiation
and reproductive outcomes in captive female Giant Pandas, which will help to expand the preparation time for
reproduction management and improve reproduction success of captive Giant Pandas through precise resource
allocation.
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The 38 panels represent the changes in fecal weight in 38 pre-mating periods.
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Table 1 Time of hormone initiation, elbow point, and the fastest fecal weight decrease in female Giant Pandas

Ailuropoda melanoleuca

e e RRINEL e PR ) RUBERCAN R EL BB PR AR BE A R B
No. Days between hqrmone initiation and ~ Days between_ elbow pointand  Days with the fastest fepal*weight decrease
mating (d) mating (d) before mating™ (d)

1 11 13 5

2 7 17 3

3 9 21 13

4 7 13 3

5 9 12 3

6 8 16 3

7 11 18 14

8 12 21 17

9 9 27 6
10 12 24 17
11 5 22 17
12 12 14 8
13 11 11 4
14 8 21 12
15 13 20 14
16 9 16 9
17 10 19 12
18 11 16 8
19 8 16 9
20 3 29 26
21 9 14 7
22 9 14 7
23 12 8 3
24 9 20 14
25 11 15 9
26 11 19 3
27 12 28 24
28 8 14 8
29 10 20 13
30 7 13 8
31 9 12 6
32 6 15 8
33 10 13 7
34 14 5
35 4 21 15
36 10 21 14
37 11 18 10
38 10 19 10

FH{EH Mean 9.2 175 9.8
FrifEZ SD 23 4.8 5.6

* PRGOS 3 R A S T B B PR IN O AT R B

* Days with the fastest fecal weight decrease between the elbow point and the 3rd day before mating.
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Fig.3 Daily fecal weights of Giant Pandas Ailuropoda melanoleuca that give birth and those that do not during

the 31 d pre-mating period

a. B HIMEFUE T IERAREZ: b, P SR AFRREM R 0 IME R R 2%
a. Mean and standard deviation (SD) of daily fecal weight; b. Difference in the SDs of daily fecal weight between Giant Pandas that give birth and

those that do not.

R2 PHERFHRBBERMITRERRNEZRBE

Table 2  Significance of fecal weight differences between Giant Pandas Ailuropoda melanoleuca that give birth

and those that do not

BLAPHTREL (D

Days before mating

F R T HMEE R B EE

Significance of difference in mean fecal weight”

FEAEFRIMELE 2 R ENE
Significance of difference in SD of fecal weight”

31-18 T=45, P=0.670

17-1 T=39, P=0.080

T=17, P=0.002
T=0, P<0.001

*Wilcoxon 75 S AL . T %7~ Wilcoxon #4-5 B 16 10411 & o

* Wilcoxon signed-rank test. 7 indicated Wilcoxon signed-rank statistics.
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