
This article was published in Taipei Zoo Buttetin.  The attached copy is 

furnished to the author for non-commercial research and education use, 

including for instruction at the author’s institution, sharing with 

colleagues and providing to institution administration. 
 

Other uses, including reproduction and distribution, or selling or 

licensing copies, or posting personal, institutional or third party 

websites are prohibited. 
 

In most cases authors are permitted to post their version of the 

article(e.g. in Word or Text form) to their personal website or institutional 

repository. 

http:// www.zoo.gov.tw 



��������������������������	
���
��	����� ��������������������������1�

��������	
���
��

���*����**��	
*���
*��	�*����***

���������	
���
��	����� ���������������  !"#$ 22:01-10 (2011) 

%&'��������	
��
�������������������  !"#$%���
�&	��'("

)*+���
�&,-��./01 972 123���4�567"��82�9�:;<
"=,9� 6>"=>9

�?@ABCDEFGHIJK��"#L<MN�OPHI0 !QRST"���$���UV WX"Y
U�Z

�"[
\)]�X�"^
)_�`]�X�"a
U�Z�`bcd0ef"���$gh��ijklm0�no

p"���$_�nq]�n`rs�n���tuvV"wd�nqbcdnqZ�n\xy���0�z��n��

� {i|"�}�~����{m"�z�~��`~� �������m���0���� ����	���$

%"ST� ����$A���������8����"� ���mijk�V0

������q���qUV&q��� 

����

��� !"#$%&'()*+,-./0���

�-1/2 Ailuropoda melanoleuca -3*4$%�5��

�$637%8!�9�:;<=>?�@A�BCDE-

F+GH2IJ 2,600~3,900mKE�L��-MN�OL�

�-MPNQR�DS6TU���<VKWX8UY��

�2Z�-[\]^_+,�`a-Ob�acd�+,-

�,8[ 99% ef��-�gCh2�i��N=�j-

k8l�m�i-n�i�o3=p3qr6stu*��

�v��stUYwxyst-nzv{st��|}~s

t���=�i-<�R�����,��6

��(�E�����b�L����� 10-18 kg-�

� 12 kg����i 38 kg6������K�����2

10-15 kg-��i� 45.2 kg6�K�����b����2

21.3 kg-��b�N���2 17.4 kg (��-2003)6�o

������b� 0.6~1.2 kg���-��� 5 kg��( 
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®¯-2006)-����°±����²³´V-µ���

����¶·¸¹º»-n2kU¼½¾f*¿À��+,

�¶·¥Á-Â[ÃÄ=ÅÆÇÈ¶·ÉÊ-nz���Ë

ÌgÍÎ�ÏCÐÀÑ�Ò�Ó�ÔÕ-Í·����Ö=

×Ø�ÙÌ-Ú��Û�<ÜÝ��ÞÌ=ßàásV�â

ã(Carter et al. 1999)6äå8!�9æçèé-���Äê

[��Éëì-k ÇÈ¶·Ñígî,��,ïð[´ñ

ò�¬g-óô���Äê�Éëìõ�ö%÷�ø�ùÄ

ú��+,-µyû2���¶·3ü=íg�*î,�¬

g( ®¯-2006)6
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��g���-~�����g6ô����<��2Z

�-µn��$��5r�Uú��á·î,-stu*�

��vst��UYwx�s�t-2}~���R���
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�¬2+,Z�-�vst��}~st��=�i<�R

+,��6�$%æç&�2}~©'���R�����

��¬2Z�=(�)*+,-Û�+,�,*-o./-

ÚÛ��0��-<}~R���,Ê�+,�ºUF�1

2UY®U3Ê4*5�6

����	��

�������

¡¦§¨+,©67*�)-v8�����}~¡¢

9ust�u:k;��Ú<8�i*UY��}~=��

stu�i�<=>?8!:;��=@A��B-�C�

������}~��*�D���(Eè&) 1.9 kg��


� 0.9 kg=
� 0.5 kg-���D���8��DZòÙ

Ì2}~Ý��ÉÊ-FÉÊG��� 55% �HþI[>

?��+,©�JKILM©=�!+,©�o*���5

}~*�u����	(Eè�)-NO#P�C�����

��9}~ 0.05 kg�¬2�2��·=+,��g���

[QRS�>T�DU�pV�WX=YV�6�� 08:00

Z9�)[ñ\]^_`-ÚZa&�bc�,de[ñ-

�f 2~3 hr%_`']gh[ñ*i�)-Údebc�

,\[ñ-��j� 6k6

Û����ZòCh[�i��N=�j6v{st�

�=�eDE*st-�������lmnoyst6©

'&aZò}~��u[p��qrp��L��s��t

��uv�=wx���iïð}~[p�i�qrpi�

s�i�t�i�L�i=wx�i6�����t�=L

�\-ªºË�g�NC3-nzHþyzt�N®L�N

����6

��	
��
������

�{! 97 � 12 #���|�¡¦§¨+,©}{!

98� 11#~-��yz9u�,��������=��

��añ6M���(��)=����(��)23�j�-

������_`<�,k����·6<st��*��

������,�&��6»-�2����®s����

�E3�6-�Z�­�-oû33�²�-������

��st�u[stlmo��n-g<��f�����

0���6

�����������

v8�( 4#)�( 6#)�( 10#)�( 12#)Z9�u*9

Ch=9)u�i���[ñ-� 50�  	 2~3 ¡\-

g%¢£¤d£®�¥p¥�¦ 1 ¡\�Û�[ñ(z2

§	ñ)6 	*¨)< Wiely mill ©ûDª-Úª« 20 

mesh ¬­ (®¯� 1 mm )-]g°±²³´µ¶-Ú(·

%¸¹8-~\º3�:g6

:g*-o3�»&[	,á�Fßà�F¼½�FÉ

Ê�¾3-¿ÀÁÂ,Ã2-o±Ä3²�Åp3�F¼½�

Fßà�FÉÊ�¾3*Ä3²ÒÆ-±�¶·o32+,

�N�,8Ç��Ì�È6

���9u�É�-o3�->8ÊË1ÌÍ(��3

�)(�-1997)*ïÎÛ�-k3�ïÎÏÐÑ¤Ò

(1)�����

Z©ûDª�¨)QR�Ó\-� 2 MÔg%[�Õ

8-% ¹8< 105�  	 2 hr-]^	Ö×8�Ø 3 min 

\[ñ-Ù} 105�  ¹8 	 30 min \�ØÚ[ñ-

ÚÛÛ�Üñ�ÝÞ2ß-5àÅ�ñ�,4iá¨)Gp

�â2p3G�6

ñ�ÝÞ��6[�Ò(1)2k[ñ*#-ñ��ã  3 

mg <'�(2)[ññ�²a&k�,-èé¼½ä·�ñ-

Ã<a&kñ�266

(2)�������

� 0.7~1.0 g ¨),^ 1.0 g å·æ( K
2
SO

4
® CuSO

4

< 9Ò1 QRÒû )® 12 ml çèé( 95~98% )-,Þ}¨

)êp\-,Þ 1 hr -:GÀ·R,Ú|û2èéë

( NH
4
 )
2
SO

4
6ì�Ø\,^ 20 ml íîp-,^ 30 ml ç

ïä·ð( 40% )Ú,Þ-Ú|ñUò¥( NH
3
 )6*\:gh
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óço� 0.1 N �èéôeò¥-�ghóço� 0.1 N 

ïä·ð8ÑõÞ-â��Æò�G�-ÚZ*ö^�ÆG

À�-l\�÷4 6.25 âÆÜFßàG�6

(3)��	
��

�ø�«p3�¨)-:g¼½Áýùg(Goldfish fat 

extraction apparatus)Û�¼½ú�6Z 30~35 ml �ûüý

^¼½Áýþ8-,Þ���<ú�¨)8�¼½-l�Z

ûü��de-b¤��,â2F¼½6

(4)������

Zú�F¼½\�¨)-[� 2 g g%¿��þ8-

,^ 1.25% èé 200 ml Ú	
 30 min -Åýé��l

�,^ 1.25% ïä·ð 200 ml  Ú	
 30 min �Zbc

s�ü���,®�a-íg
���Á¥«�-ô\Z«

�Â���,< 130�  	 2 hr -�Ø\[ñÆ A-�

^ 600� ¾·�8}ö 30 min -���£\]^	Ö×

8�Ø-[ñÆ B-â��ÆFÉÊG�6

FÉÊ%= X100 

A
0
B

0
f*¿ AB-<R�O Ceramicfiber�à��6

(5)�
���

Z 2.5 g ¨�g^��8-g^ 600� ¾·�8 4~6 

hr -ì[�,���\-Z¾·��£} 300� -��Â

��]}	Ö×8�Ø 1 hr \[ñ-âÆ¾3G�6

(6)��������

Zòû3f�¶·�p·R,-Ñ *!D�6"¤#

M$$%ÒÆÒ

NFE% = 100% - ( p3% + Fßàá% + F¼½%

+ FÉÊ% + F¾3% ) 

(7)���������

2+,�N�,8¶·Ç��Ì�È6"¤#M$$%

ÒÆÒ

±�¶·o3(Kcal/100g) = 4&�¶·ßàá�(%) + 9

&�¶·¼½�(%) + 4&

�¶·�p·R,�(%) 
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é-v���9�É�����)��(E(�)*é-��

=�����~|��+ÝÞ-±����ê·Zò"�i

=��������6v{E(&�Æó-���±���

  3~7 #,lV-µ 4~6 #�-�Ú¿*�4.->8

E(�8�i�~|�-�/ 4~6 #[��~|Vp3G

��L�i=s�i-nz�-�Ú¿*�4.6

¡¦§¨+,©8������������ 10 kg<

42�6È-"%�i�=��l0-212+,3ñ4

�-nz��}~��i�s5« 10 kg2Z-<Ê4+,

���N=�j��6

6789�/�������t��qrp-��:2

Û�s�2Z-��<L�=s�2Z-����t�=q

rp(Eè;)6�iïð-����L�i�s�i=wx

�i�Û�wx�<-µp�i�qrpi�t�iÃ=>

sÛ�(Eè:)6��D�������VÉ�	�
�=

�
��(�)�lmo´<-=>b?5[}~�6

"Eè;�Æó-L�=s�2&�:�Zò~|�

u-qrp�p�=t�nUY!���-Zò ��=�

���-����uv��lmo�<-���k�}~

5.1 kg-������ 3.3 kg-µnõ�[@¿Î��~|-

wx�j�kõ«ö-��Û���89<AÞ6

���)���,8 99%2��- Tþ�~+,)

������ 60ru-���Bb�i-��<�N2Z

�-��<�j2Z(�®C-2006)6¾ûz/D��n2

�C3�i�UY!Zò ���-��Ã[��UY�w

x�i(.E�i)F[�i�~|-ÜG���N��ö-

���-<)��j2Z6�rõ�i8G[¡ôHI(U

JWX )�g]KPJé8H-¡¦§¨+,©}~��

��gU�i-LøU�i8OMG[UJWX -*\�

�}~N�i-g<�������i�lmo®U�ON

\#��O�6
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9u��9Ch�-oû33�P�*é-�N®�i

	,á�±�¶·o3ÑFßàáq�jÑ�Q2V-FÉ

ÊÃ2:�Ch8lR-FÉÊ<�j2lV-�N�F¼

½=F¾3G�qkSChVÂMr(EèO)6

ÑEèO5é-�N�±�¶·o3q�jÑ�Q2

0-N�èð[TáFF¼½G�qV-3�õÈ*é�N

¾3UV%�j-® Dierenfeld et al. (1982)�P��t6

ZEè;8-9����������±&��6»2

V6-�Â9�����l��®ls�����-oû3

���2�8-k8���2t�N(�)�s�(�Ñ�)�

L�N(�)�L�(�)�t�(�)�qrpN(�)�qrp(�)-

s���Ã2p�j(�)�p�(�)�s�(�)6�$%�/

Fßàá�F¼½�FÉÊ=±�¶·o3�¿W*»X-

	,áÃ�» 29%<4(EèY)-*ép3G�rZ�%�

������[\[&Þ���6Mainka et al. (1989)�P

�*é���Ë��	VG� 26~27%��-+	VV� 55

]Ã=>sÛ�-"%,^�¡¥_�-��UY`a-b

coq»-st%¡¢¥deÞ-��UYfogf-bc

oq0-	VÈqV�����2���5lm-nz��

������	V��V� 50%6

���lmomp3G���-p3G�hVlmoh

<-ÒGp��]������i=jo-Ò���jof

kû2����[����n��Û&7��6Dierenfel 

(1982)5�è��lmÂ-�������[<ßàáG�

rZ2Zò?�- ���8ßàáG�ó[»X-µ�Ì

n2¨)õsÝ-¾ûêX�«V-¾ûõ{�»Xs*

�-*\�n"¨)õ*�,-å�o*6Dierenfeld��

�8Ú¿,^p3G��pq-���[�Zò?��rs

tæç6"èY��/-s����*	,á��6»õÈ

«�-ý��Gp�þ-fk[kSn�]�������

��s�<�-Ã�¬Û&7Au6

����

iv¡¦§¨+,©��wxy�=za{¬|}}

~����õ{Ú~È?û��l-�òiv¡¢�1+,

51£¤1¥}~m�- z&��v6

������

��	�¯�U��Ñ{�����C����d�=u�6

2003�6������Ñ-o-������®,{-

����¶·®ôe6����o�¼-�O�-�Y

�-���-47-81�6

��í61997�6ÊË1ÌÍ(��3�)6Ry(�Â��-

�¦6

 ���¯B�62006�6�B�����6

��Ñ=C��62006 �6����o�¼®-o6��

��D(�¼�®Ì�6��C,657-131�6

Carter, J., A. Ackleh, B. Leonard, and H. Wang. 1999. Giant 

panda (Ailuropoda melanoleuca) population dynamics 

and bamboo (subfamily Bambusoideae) life history: a 

structured population approach to examining carrying 

capacity when the prey are semelparous. Ecological 

Modelling 123:207-223. 

Dierenfeld, E., H. Hintz, J. Robertson, P. Van Soest, and O. 

Oftedal. 1982. Utilization of bamboo by the giant 

panda. Journal of Nutrition 112:636. 

Mainka, S., Z. Guanlu, and L. Mao. 1989. Utilization of a 

bamboo, sugar cane, and gruel diet by two juvenile 

giant pandas (Ailuropoda melanoleuca). Journal of 

Zoo and Wildlife Medicine:39-44. 
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Assessment on the diet preferences for the Giant Panda 

on seasonal bamboos 

Sheng-Yan Wu
*

, Ci-Wen Yang
**

, Yen-Hsun Wang
*

, Chiao-Hui Chang
*

,

Yen-Liang Lin
*

 and Mei-Fong Lin
***

Abstract: The aim of this project is to investigate the nutrition composition of bamboo from different seasons and that of the giant 

panda’s sub-diet. The changes in feeding quantity and preferences over types of food were also compared for different seasons to

asses the nutritional requirement of seasonal ration for the giant panda. We started data collection from December 2008 when the

zoo received the animal and continued till end of November 2009. During the experimental period, the giant panda was fed 6 times a 

day, net consumption of the food was weighed for every meal. The results showed that the bamboo species most preferred in 

different seasons were Ma Bamboo in spring, Makino Bamboo in summer, Yushania niitakayamensis and Makino Bamboo in 

autumn, Ma Bamboo and Wu Shell Green Bamboo in winter. In addition, it was noticed that Golden Bamboo was accepted in all 

seasons. The giant panda only fed on the bamboo shoots of Yushania niitakayamensis and Makino Bamboo but not that of Green 

Bamboo , Wu Shell Green Bamboo, or Ma Bamboo. The nutrition composition is most resemblance between bamboo leaves and 

bamboo shoots. There is more crude fiber in bamboo culm and the ether extract and ash of bamboo leaves are more than other parts

of the plant. The comparison of nutrition composition with the quantity of food consumed shows that water content affects the 

animal’s selection of bamboo, higher water content was much more preferred by the animal. 

Key words: bamboo, giant panda, preferences, nutrition composition 

*

  National Taiwan University 

**

Taipei Zoo 

***

 National Taiwan University 
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è 1. �D������=û33�6

�� °±ñ%

z¼��D 25

z�y�D 25

 å�D 18

	Ö�D 20

à 2

�é�  2

�é  1

î,¡ 0.5

¢ 0.5

ß 6

-oû33�

	,á % 45.25

Fßàá 14.12

F¼½ 6.19

FÉÊ 16.22

F¾3 6.50

¿ÀÁÂ,

%   

in dry matter 

56.97

�övÌ Kcal/100g DM 340.07

è 2. ���£gVÉ�-oû33�6

	,á Fßàá F¼½ FÉÊ F¾3 ¿ÀÁÂ, �övÌ

% -----------------------% in dry matter----------------- Kcal/100g DM 

�VÉ� 92.67 25.00 5.74 8.65 5.89 54.72 370.54 

uVÉ� 93.4 20.01 3.85 14.42 7.30 54.42 349.38 

è 3. ��� st���9u���������(kg/day)6

�(3~5#) �(6~8#) �(9~11#) �(12~2#)

qrp 7.38±2.39 3.28±2.14 1.64±1.67 10.01±4.32

p� 6.43±4.67 0.04±0.18 0.64±0.80 7.13±5.16

s� 6.10±3.96 11.50±5.60 12.35±7.32 4.20±2.68

L� . 8.13±7.97 9.49±5.55 4.96±3.73

L�N 6.48±4.57 8.88±4.40 11.48±7.06 5.66±3.17
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t� 6.00 . 1.01±2.57 14.85

t�N 8.23±3.92 7.32±3.16 4.70±6.08 7.66±4.37

uv� 2.27±2.93 3.53±1.99 2.92±1.59 4.49±3.09

wx� . . 3.44 .

. èéz��¿}~j�6

è 4. ��� st���9u�i�������(kg/day)6

�(3~5#) �(6~8#) �(9~11#) �(12~2#)

p�i . 0.17±0.38 . .

qrpi . 0.00±0.00 . .

s�i 8.65±3.95 5.28±3.43 . .

t�i . 0.49±0.60 . .

L�i 5.12±2.90 . . 2.13±1.66

wx�i . . 7.42±2.86 .

. èéz��¿}~j�6

è 5. ��9Ch-oû3²q6

	,á Fßàá F¼½ FÉÊ F¾3 ¿ÀÁÂ, �övÌ

% -----------------------% in dry matter-----------------  Kcal/100g DM 

N L� 56.99 14.76 2.80 29.78 12.20 40.46 246.06

s� 60.10 15.62 2.90 29.13 12.70 39.65 247.17

t� 39.65 20.33 3.09 30.87 9.7 36.01 253.16

qrp 45.20 16.78 2.25 32.77 12.86 35.35 228.73

uv� 58.21 22.16 2.28 10.01 6.94 58.61 343.60 

wx� 80.79 21.08 2.57 26.57 5.71 44.07 283.73 

p� 44.51 13.75 2.43 35.48 9.98 38.36 230.31 

�� 55.06 

¤13.83 

17.78 

¤3.36 

2.62

¤0.32

27.80

¤8.33

10.01

¤2.83

41.79 

¤7.97 

261.82

¤40.40

Q L� 56.99 14.76 2.80 29.78 12.20 40.46 246.06 

s� 62.72 4.45 1.29 50.54 4.26 39.46 187.25 

qrp 34.07 6.49 1.29 39.36 2.35 50.51 239.61 

uv� 38.05 7.78 1.08 49.75 3.94 37.45 190.64 

wx� 56.31 5.72 1.12 53.26 2.93 36.97 180.84 

�� 49.63 

¤12.71 

7.84 

¤4.05 

1.52

¤0.72

44.54

¤9.80

5.14

¤4.02

40.97 

¤5.52 

208.88

¤31.28
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j L� 53.20 2.53 0.38 62.68 5.62 28.80 128.70 

s� 69.38 2.98 0.69 59.29 2.01 35.03 158.27 

t� 39.16 6.81 1.21 46.22 5.87 39.89 197.72 

qrp 44.13 3.35 1.77 58.29 4.67 31.92 156.98 

p� 65.18 2.18 0.49 59.85 3.16 34.32 150.41 

�� 54.21 

¤13.03 

3.57 

¤1.86 

0.91

¤0.58

57.27

¤6.39

4.27

¤1.65

33.99 

¤4.10 

158.42

¤24.97

i s� 11.51 14.51 1.13 35.27 7.21 41.88 235.73 

wx� 17.22 16.03 0.89 22.68 6.30 54.12 288.57 

�� 14.37 

¤4.04 

15.27 

¤1.07 

1.01

¤0.17

28.98

¤8.90

6.76

¤0.64

48.00 

¤8.65 

262.15

¤37.36

è 6. ��®s����-oû3²q6

	,á Fßàá F¼½ FÉÊ F¾3 ¿ÀÁÂ, �övÌ

 % -----------------------% in dry matter----------------- Kcal/100g DM 

�� 50.42 ±7.75 11.96±5.50 2.01±0.63 38.15±10.88 10.82±3.33 37.06±7.26 214.20±44.59

s�� 79.71±21.86 11.23±3.99 1.62±0.67 39.38±6.44 8.91±2.98 38.87±1.53 214.92±22.67

( 1. ����#������=����-�6

M¥
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