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Composition and nutrient analysis of captive giant panda diet
YUAN Shibin", QU Yuanyuan', ZHANG Zejun', ZHAO Jingang', HOU Rong™ , WANG Hairui’

(1 Giant Panda Conservation and Culture Research Center, Key Laboratory of Southwest China Wildlife Resources Conservation, China West
Normal University, Nanchong 637009, China)
(2 Chengdu Research Base of Giant Panda Breeding, Chengdu 610081, China)

Abstract: In order to provide a reasonable feeding proposal for captive giant pandas in Chengdu Research Base of Giant
Panda Breeding, we collected feeding data of 10 adult giant pandas (5 males and 5 females) during the past 4 years, ob-
served foraging behaviors of 3 male adults for more than 1 year, and analysed nutrients and total flavonoids of food sup-
plied. The results indicated that the giant pandas ingested about 10 main food bamboos and 3 bamboo shoots, and most pre-
ferred for Bashania faberi ( the feeding duration was 232. 5 days) , followed by Phyllostachys nidularia ( the feeding duration
was 134.5 days) and then by shoots of Qiongzhuea opienenss, Phyllostachys nidularia and Chimonobambus quadrangularis
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(the total feeding duration was 114. 7 days). Judging from bamboos ingested and their seasonal foraging habits, giant pan-
das have developed relatively stable diet selection. The nutrient content of feeding bamboos has a certain regularity: the
crude protein, crude fat, protein to energy ratio, calcium and total flavonoids concentrations of bamboo leaves were the
highest, but dry matter, crude fiber and phosphorus contents of branches and stems were the highest. We found that palata-
bility, nutrient composition and content of total flavonoids of the main food bamboos are confirmed as the main factors influ-
encing diet composition of captive giant panda at the research base.
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KEENG (Ailuropoda melanoleuca) J&T RN ¥, HEAEE KUY L HEED 28 ER LN

E€WE: FEEREEIEHRIME (2012BAC01B06) ; FHZ ARFIEIESIH (31270570, 31470462) ; PYARINE K% 1Y g B A S AE Y
B P BE AR R SR I FE S IH (XNYB1L -4)

EE®IST: it (1971 - ), &, WIER, FEAFELEIHYE R

IS HHEE: 2014 -05-05; {EEHHA: 2014 -11 -24

x JIA/E#, Corresponding authors, E —mail; yshibin@ sina. com; hourong2000@ yahoo. com

OO 00O  Acta Theriologica Sinica



OO 00  Acta Theriologica Sinica OO OO  Acta Theriologica Sinica

OO 00O  Acta Theriologica Sinica

66 "%

¥R 35 %

UM FhE (B 9% ErF). mTmrr
RIS RGN YR, HRAEMIR R
MBI HEL RS (A IR, 1985), KL,
RAESRATF EATRARAIH AR . Sy T3 ™ IR
MRS TR R RS, DA R4 HAE K . EF M
IR E MBI, REMAHEER T
R T R B A A Y B £ 46 5 A DA P AR B
Z SRR, HAETE S AR RE A R
B ZR 1 (1935 o 0 3 DA R e B TH A . R it
FERI, AIE L FR T A= KBRS E AN [R) (9 215 43 1)
SREARFEATR AT B R L K3 2 21
(AT PR R B EE B LA AR U A 35 R M 19 A7 R
(B4R FESS . 1985; BRAHSCZ, 1996a, 1996b; 5
[, 1997; #3055, 2001) o Hp AP AEA X Fh
AR LRI S5 R, adE R AT
TIXFhZ AR E TR R A 25 5 . 8
FERREMG A LI, F T o B Y BRI
REAT I EBE AN AR (X2,
2001) , PRI TCTRAG B A P e AR AL B B AR AR 6 1
. A4, TEmXT T340 i 45 Fp AT 2 m,
CREA 2 15 1A AT Al o S TR A, e RaE 1
PESR . ESRME R EYYE? 8RR R SR
BRI AR AR = o, BT LUK R R R

AR IR AL, TR A IR A LI AR
17 BRTITEL, LR S OR3P R R A 1 1] 778
HURIE FRIC AR AR 2 5 B R

1 BT %

1.1 W5 A

AR REM BB (AR LML) J&
KR S LR Y E B . SR T )1 B
HBHTALRR (Jb4h 30°40712", ZR4: 104°3'36"), X
RN, WESY, 2FE R 16CES., &
ZR3-5H, FHRIRAE3.6C -15.1C; BEF
6 -8 H, FHIRIE23.2C - 24.6C; HFEH
9-11 A, FWRELE 16.3C - 17.6C; &ZFH
12 AZEWAAE2 A, EWREAHE6.2C -7.7C (£
WikE, 2007) .
1.2 MRS ITE
1201 Rl SRR R i B Ak it

R K R BE AT B LR 1, A ) B i 2009
£3 AR 2013 42 J (4 4F) 10 HU4E K RE A
(Bl —, K22 W/, 8. BH. 5.
AW, A, KA, HK) WEFRIEE, fite
AF 4 2R 7S R SRS AT A AR AR G

F1 HBEARBERMEER
Table 1  The basic information of the tested pandas in Chengdu Research Base of Giant Panda Breeding ( Chenpanda)

-2 Rk T PE5) Hi Az ] A AL 37 4 T R L
Name Stud# Sex Birth date Birth origin Location Health condition
= 0 P 06 5.7 WAL WAL ik
Wuyi Male o Chenpanda, China Chenpanda, China Health
%% oo 0 206,56 KA KD WAL teike
Meilan Male T Atlanta, USA Chenpanda, China Health
LN Tt AR AR filthR
Jiaoxiao 646 Male 2006.8. 31 Chenpanda, China Chenpanda, China Health
UEDY Mt JHR S JHR S 4 fiFE
Yongyong o84 Male 2004.8.26 Chenpanda, China Chenpanda, China Health
5 ol 0 oos. s 05 FABKLEIREE S WA fe e
Xingbang Male o Wakayama, Japan Chenpanda, China Health
R o et 2000.5.11 WA AR e
Chengji Female o Chenpanda, China Chenpanda, China Health
5 00 et 1099, 0.4 A AR e
Qizhen Female o Chenpanda, China Chenpanda, China Health
sk 1 it 909,04 WA WAL ek
Qiyuan Female o Chenpanda, China Chenpanda, China Health
I . r _—— A WA e
Qinghe Female T Chenpanda, China Chenpanda, China Health
1k 150 it 1090, 5.3 AR A fe
Shuqing Female o Chenpanda, China Chenpanda, China Health




OO 00  Acta Theriologica Sinica OO OO  Acta Theriologica Sinica

OO 00O  Acta Theriologica Sinica

134 MM AT IR AR AN i AL S SR 67
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Table 2 Statistics of the species, times and feeding duration of feeding bamboos in Chengdu Research Base of Giant Panda Breeding

IR Fgerr s =AM A DREE FRArZE W
i ATE PIO% ot P AnE =
. C. quadrang- P. nidularia (). opienenss . I. longiauritus C. pachys- P. nidularia  P. maculate VA P
Species . B. faberi leaf .
ularis shoot  shoot shoot leaf tachys stem  stem stem
Kl B
*&@HTFX 8.6-10.22 4.22-7.2 2.5-5.24 6.23-3.19 11.18-3.10 10.31-3.4 1.1-10.12 11.17-4.8
Feeding times
52.474  <0.001
BERK
Foraging  53.17 +14.36 46.33+9.75 15.16£3.23 232.5+27.90 41.00+12.92 91.67+24.5 134.5+24.74 52.33£13.29

duration ( day)
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Table 3 Selection of different bamboos and parts by captive pandas in

Chengdu Research Base of Giant Panda Breeding

) . RS R AL
. E. pun =
TRl Species Selection ~ Feeding part
] XS
s . 4
T % C. quadrangularis shoot 0. 83 EP Whole shoots
; . . E7N
Sz fan <
HJer 45 P. nidularia shoot 0.85 EP Whole shoots
. . E7N
: Pax N
= HH1% Q. opienenss shoot 0. 81 EP Whole shoots
It
ELLARAT B. faberi 0.76 P t
Leaves
28 fhe - At
EEXT I longiauritus 0.19 R
Leaves
EIIES
il S chyys .
RIFT C. pachystachys 0.28 R Branches and stems
139647 P. nidularia 0.70 P EAilZE
Branches and stems
WA P. maculata 0.67 P H R

Branches and stems

EP: #hE®; P: H1; R: bl

EP: Extreme preference; P: Preference; R: Random
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Table 4 Nutrients of three staple food bamboo shoots in Chengdu Research Base of Giant Panda Breeding ( DM base)

(IS

AT

Species of T A YRR AT 4t K5 gt P 5 o
o DM (% cP EE CF Ash GE (MJ/k : C P
bamboos (%) (%) (%) (%) sh (%) (MJ g>PER(g/MD a (%) (%)

=AM

Q. opienenss 8.32+0.40™ 32.99+2.31° 2.81+0.42% 17.25+2.66 12.31+1.08 18.43+0.39 17.65=1.26* 0.13+0.03** 0.66 +0.06
shoot

EPIUEE

P. nidularia 9.09 +0.68% 31.08 +2. 14> 2.41 +0. 41" 18.23 £0.77 12.26+0.55 18.37 £0.40 17.06 =1.30"® 0.19 +0. 13> 0.6 +0.06
shoot

RUES

C. quadran- 6.84£0.62° 28.62+5.41" 2.00+0.73% 19.43+4.87 11.69+1.87 18.59+0.45 15.29 +3.36" 0.31+0.10" 0.64 +0.06

gularis shoot

[Fl—F R EARRNG PR R 225 (P <0.05), HIEARKEFHERZERFREE (P<0.01)

At the same line without a common superscript lowercase differ, P <0. 05, a common superscript majuscule significant differ, P <0.01. DM: Dry

matter; CP: Crude protein; EE: Ether ectract; CF: Crude fiber; GE: Gross energy; PER: Protein to energy ratio

2.4 EEEAALT BAT R SR LR
Xt e M T BRI B AL S B R 1) 0 A 2
R, BRI M AR B R 2

F (P<0.05) #8447 B BT AR 5 148 LA o
Fer, SHE A TALE B R 22 s B 2 Y
K (P <0.01) o 3 Rl A 4 B sl & L= A
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o (0.90% ), Jrfr oS ik (0.69% ) ;
5 M AT AT R B S i LA AT i R
(2.32%), EXTHAR (1.55%); S5 MEAAFTT

BB B & B AT B (0.97% ), ELERAT
Bl (0.50% ) 5 25 MHARAT AT 25 b G s i 35
ERARE (£6),

®6 FAMBHEMSENEER (TURERM)

Table 6 Total flavonoid content in staple food bamboos in Chengdu Research Base of Giant Panda Breeding ( DM base)

o E AT = A BB Iy AT ki) B

Species B. faberi Q. opienenss  P. nidularia  C. quadrangularis P. maculata  C. pachystachys 1. longiauritus 2 P
n=72 n=T72 n=10 n=12 n=18 n=6 n=18

45 Shoot 0.90£0.05  0.76 £0.06  0.69 +0. 02 9.51 <0.001

i Leaf 1.92 £0. 63 2.16 0. 32 1.89£0.15 2.32+0.04 1.55+0.13 10.22 0.04

# Branch 0.50 =0. 16 0.73 =0. 13 0.79£0.04  0.97=0.05 0.66+0.04 36.78 <0.001

2 Stem 0.63 0. 20 0.69 =0. 12 0.70£0.10  0.72+0.01  0.59=0.02 2.75 0.60

2.5 AT ) 5 3RS AR DG A

X P AT BB B e A5 LI R o AR G M
B, REEMAEE O S HURT T AT 4E
MUK S R A OC R, SHER . MR .
M ETARE R T e & R A COCR, ik E)
W (P<0.05) gz (P<0.01) 7KF, ifi
SRR Py v S B R A B S S A G (P>
0.05),
3 it

WH5ERM, Sh7e i Bl f b B PR RE AT
ISPNRE R @ IR /R B E S R e N R T
2001)  ZiaBiih ZAE K 1Y S W) A SR BudlE R B, Ak
P SR KRR I T B R E M E BT RIE: FF
FEEAMFMEARITZE, AEET . BT
T, EEEERRNA . WA AN AT
2 BEREFEEIIE . BRI 2R &
Z R R IR A AT 2R, KR AT A AT
2, BAMITSE R I, BRI R R BT A
11 )& 64 B (Zy[e)$s, 1985), {HJE#% L& KAESM
AR SRR 2 -3 AT ¥ (WIS EE, 2001),
YIS IE MU PR PRI A IR . R IR KRR
M, HEtEFEEZymmmFEEE. MrhERy
Jor & i ML AT R AR EE | AT By pRIE AR AT
JEATYERESF B2 (TR FH, 2010)

BRI X SR A B s ) & LA YY)
A BT RE A U 1 S AR B R A
WrFRAE (Bruce and Stephen, 1989; Nolte and Prov-
enza, 1992) . AW AL, B b K AEM 7R 4 KB

MET=ANE, EREWERARMNFE, ZARM
KEERITH HARMEI . TR ER R
FiE . YR ERAARFEREMR, E2—FiEn
YRGS, M EFRMMERS E A EY) . feiH
BARASTH, KEEMBRR T4, e R AT
M ERATEERIEATEE . XA AR Y 5 AT
BRI R A B, MR MR, AR
FIRER LRI e . ARz . 2RIk, HLER4E
A& A DI R AR . 2550 o AT RATIRA S IR A
BRI E T R R Ry, A RS R AR
R, HABUMAER R, HIZPAESEAT, S50 i
WL PR, RARNAE — 4F 5 v R 2 47 i i 8] £
K, Rl (WIS, 1985) . APk,
FEH AR B ORI, B AR AT I R B i
A SAER 6 H T AR ERIAE B, AR
[l ik 232.5 do AVELARAE (2010) MFSEREE, B
AT BE IR I, JEHOR R A R & AR A T
FONEE, AERAE AR AT 0 35 695 B a] B,
AR R BRI RESRAT I Z B E IR . BNE F AR IR
XSt A BE, PR R AR AL P A i O 22 AT
R (WIFRIESE, 1985) RIS 5 Ff 3
BATE IR LB, BRI AT
HEAAE S R m, (RHEA R R
FEENE 2 T 0300 3 Bl o X AT I AU A
B R P AR (AR BH, 2010) , i H.
MM, Prit i DL A A 2 i T
B AR AT R

FETR R BRI ER T R AT MATIEAL, FF bR
BRTZER T2, BRRERE AR, 23R
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TR RRATZE . AR AL 5 A R E12E
LR i oA 4.31%  CRIAPT2E) , HLAR I B i X
H70.90% (FEAZE), FHBUMRE R L s iR
2.24% (FIFTZE), mm AR AT TR [HS5 B
VY ZEM 27 4 5 i B AR A ik 52.43% ([ JeAr
), WBERETIMME (P<0.01), EA
TR, BIRZEREFMERN, HRENHE
PG YR P oo R AT AR (B4,
1997) , WPAMIFSE A B, TEAR 06 P 0 IR A g il 2
MEEFTREWEOT, —ERTEEENEY
TEUR (AT ZE4E) BARIEMLIE AT K RS i 4
e (JRZE4AE, 2014) , 3k nT BB kb K BESN 7E AN
R REMT RN Z —, A, £EFT
ZE MRS 2 1 S SO T R, AN
M AP B BT, DURCR Y e R AN
Fe, Zn SFHH M 27 & it = & o] AR 2 K AR 78
PERFBEPEATZE M IR R . A — AR AR
R EEZ, TTRERAENLIE N A AT R A,
MNTTHE R AL Rk, J b % K AR 7 — 2 i
WILAZE N 32 sl WA AT 55 AT i 1) B A St £ 3 4 A
2K, AMUATLAEEANERE R AR TR, ] DL
B2 —seng it (JAMALEE, 1997, 1999; {4l
4 2000) .

WEAT MRS R WA IEAR AT, B
SR E AT . s R R fb Y
Do AN, A RE A A N B B T AL 23
et RSB, MY RAEREY R E
HEHNEEWEEN S — EEHF (Evan
et al. , 1998) . BEAAALA Y NAEYI R ARG =)
) —Rh, A T ME AL Em T (8
i 2E, 2008; David er al. , 2011), 4 HF
FEY, EIRAEYE YRR, WG
EBETT R OVER R OK AR, JFiE— DA/ N FERS A0 A
FRACAIE SUHE Sy (equol) , R ¥ MEFLER TN RE,
TEUE SRS B RRIE R R E, HHE . &
H AR (Kudou et al. , 1991; Casini et al. , 2006;
Hooper et al. , 2009) , AHF5EFRYI, & 2T
WA N TE & K YE 2 — (Lu et al. , 2005),
AR SO ARAT P SRR AT IR, i R RT3
FTrHEIA 2.04% , W EE TR (P
B SR 0.67% ), 30T AR KR B & Tt
5 —EENE,

S Pl TR R AR A TE A AN BT AT B
Pl 5 2 A A, LAt
SVETHR S i, ELRIS PO A R B
f CEIRAREE, 2011) o (HABETEABL, AT
S SR 1.55% , O S RP AT P e
R . WM PIEESRA, BEATBA U MTF,
Pk, B, HATRE S AR, ki
To, WOHATE AR (SERRAESE, 2004), Xl fERE
KRN T BER A /L I, PELFR R R A AM AT
AN 2 —

S U R RRIN B B AT S RORI AT 25 SRR Y
Py A RS A T 5 9 B S5 (B, 20025
MK IERIENAR, 2009) . EABFFERI, KARTH
AT IR AZ AL A A2 BIIEREHE, AT RE M e IR vy O 77
TAHRAL (Zhao et al., 2013 ), F&Hb 3 A 25 Ak
Py 25 S B e O i ] BRSO AR A PR 1 X
—H=R,

ABEFE L KB, XF T8 SR BRI i AT
1, BT AT, B3R O RN B R
JEIE (1) RTREJE AT AT 25 8 R A0 A — 8 i A
MTRE; (2) ATRERMATH A H/N, T
FEEREEIHAE; (3) nlRERMAT oA H L A A
DRSO EACE™ Y, T AR (BA
(i 2/ TS

4 Hi

AR BB A 5T BIF 5 5 M Rl 37 O RN i 4 A7
F, BEEILARYTM . ARAITEMEZE, BEPLR
BRI, AE RN RGBT AR
P, FEHOE BT BONRRSE IR BRI BT

X BARAT A AROL o BT B, BT IR
SRR R B —E AR R
HUIRIT . 5 F BRI BE & LU AR AT it e, AT ROIR
Z, PR T BORURLET e & LT 25
W, PRk, Fridds s AT B A vk
ZWIER, MRS 28D SBR[
(BB DU PR, RO HAK, 2R

EEATEE P S IR R R R R AR
BYEHER) EEINR . BIR AR E R IR ik
FERERE R MIE IR A AU, REPRE PR | ESR
MEREEY .
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