S Y% B EFZ2(TW J. of Biodivers.) 12(1): 1-13, 2010 1

B G B AR S A 8 B 1R AR

An Exploration on Relationship between Food Intakes and
Reproductive Success of Captive Formosan Black Bears
(Ursus thibetanus formosanus)

mERL EUE?

Chieh-Chung Yang®. * and Wen-Hui Chan?

INBRREZBEHALWARRET TS dBRBRERARAERHE L
2HBIRREZ B ENRB HaRRETER SR E L8 % 5% 456 3¢

1 Endemic Species Research Ingtitute, Jiji, Nantou, Taiwan
2Nantou Forest District Office, Forest Bureau, Nantou, Taiwan

* W IRAE A chung@tesri.gov.tw

* Corresponding author: chung@tesri.gov.tw
#m %=

r S T B R LR B R L o R AR R I I BRI I A o (EAE PR A ) ST A BRI
AR RS R - AT R 2 ) G A G N R A B AR - LRI R (R (2
(progesterone) i 7 Wb i FE S i b7+ » B H B mise g K ERGE — UL - mIREN ek s 7 AHhE 1
BRI L TR PR B AR - B IR R ARG S H R B R R D M5 e o BPObREEE D
B RRS BY) - BRI G BV FAITEE LR — MR I EHE - AR (L e E &
% JK (delayed implantation) & —ff A (£ 2L FHEIE KL » 5 57 16] 2 e AR A 15 27 1) ST 58 o e R 1)
B 5t o ] e HEE L 1 17 T 0 S A0 I 7R L A 3 2 PR B AH BRI R T - e R RE R (R il 22
AR LR -



Abstract

After the captive femal e Formosan black bear (Ursus thibetanus formosanus) mated and was fertilized,
her daily food ration was increased from either early-pregnancy or mid-pregnancy. The results showed
that the female bear had normal deliveries when received the food increment from the mid-pregnancy
but had preterm deliveries when received the food increment from the early-pregnancy. The food increment
from the early-pregnancy might result in higher probability of the preterm delivery which was because
the rise of progesterone secretion ahead of time, and it didn’t reach to some certain higher level. Hence,
it probably led to change the uterine environment and the protein composition of the uterine luminal
secretion, of which became unsuitable for the fetus development after embryo implantation. In nature
thereis a seasonal changein food composition and abundance, and wild femal e bears consume food with
nutritional values at the stage of mid-pregnancy than that at the stage of early pregnancy. It isan adaptive
synchronization of the internal physiological rhyme of the bears with the embryo delayed implantation
to the seasonal rhyme of food abundance in the natural environments. Accordingly, we hypothesize that
increasing the feeding of captive bears at the early pregnancy may disturb their natural sexual steroid
hormone secretion rhyme associated with the delayed implantation mechanism, which was probably the

main reason to cause abnormal reproduction.
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Fig. 1. Mgjor steps and regulatory mechanisms of embryo delayed implantation in black bear (after
McDonald 1980; Renfree and Calaby 1981; Mead 1989).
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Table 1. The nutrient contents (dry matter basis) of diets A and B used in the study

Diets C. Protein C. Fat C. Fiber Calcium Phosphorus Energy
(%) (%) (%) (%) (%) (Kcal/g)
A 115 52 6.3 18 10 415
B 17.0 7.6 7.2 18 10 4.38
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Table 2. The feeding procedure, daily food intakes, and reproduction of the female bear #1 in 2001-2005

Items 2001 2002

2003 2004 2005

Time of changing
diet formulas and

. X ) Mid-pregnancy  Early-pregnancy Early-pregnancy  Mid-pregnancy  Mid-pregnancy
increasing daily
food ration
Intervals of
increasing daily 7 14 7 7 7
food ration (days)
% intotal
increased food 60 160 70 60 60
ration
Refusing food
intake before

9 26 17 30 7
delivery of cub
(days)
Total gestation 226 179 169 253 225
(days)

Preterm delivery  Preterm delivery
Cub status Survival (died 2 days (died half days Stillbirth Survival
after birth) after birth)
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Fig. 2. Daily rations (A) and intakes (B) of bear female #1 during the periods of pregnancy in 2001-2005,
resulting in normal deliveriesin 2001 and 2005, preterm deliveriesin 2002 and 2003, and stillbirth in 2004.
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Fig. 3. Daily rations and intakes of the female bear #2 after suspected mating with the ration increments
at early-pregnancy in 2000 and at mid-pregnancy in 2007, both resulting in pseudopregnancy with

increasing appetite.
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Fig. 4. Trends 3-measurements moving average of fecal progesterone concentrations of the female bear
#1 after mating in 2001-2004 (open vertical arrows, the time of beginning daily ration increments; solid
vertical arrows, time and status of cub deliveries).
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