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Relation of bite size in feces with age and population number of

Giant Panda (Ailuropoda melanoleuca)

WEI Rong-Ping, ZHANG Gui-Quan, WANG Peng-Yan, LI De-Sheng, CAQ Jia-Ling
(China Conservation and Research Center for the Giant Panda, Wolong, Sichuan Province, 623006, China). Acta
Ecologica Sinica,2003,23(9):2153~2162.

Abstract: There have been three investigations about the population number of giant pandas in the wild in
China. They estimated the population number of giant pandas mainly by the bite size data in the feces of
pandas.

In 1999 and 2001.the authors studied the relationship between the bite size in feces and the age at the
China Research and Conservation Center for the Giant Panda. More than 20 000 data was obtained , which
was used to complete the statistical analysis and correlation analysis between the bite size and age. We get
this result: The bite size data is only an individual character. There is no correlation between the bite size
and the age,and we cannot find the relationship between bite size , seX » mountains , wild environment and
captive environment. We do not know if this character is controlled by heredity. On the other hand +the bite
size in the feces is a variable , which is easily affected by the environment (date). According to the statistical
analysis,the bite size data is quite different in different individuals and different dates. It changes with the
interaction between individual and data. The bite size data of each panda changes with the date. It is
impossible to use the bite size to estimate the age and the population number in wild investigations.

Under the managetnent condition,there is no linear correlation and non-linear correlation between the
age and feces diameter among the giant pandas over two years old. Feces diameter from the pandas under
one and a half years is quite different from the giant pandas over two years old. There is no difference in

feces diameter among the giant pandas over two years old. According to the statistical analysis of a giant
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panda’s feces diameter,the giant panda’s feces diameter is affected by the environment (date).

The authors also dealt with the experiment date according to reference 2 and 3,and the results
disagree with references 2 and 3 and the date variation in references 2 and 3 is too small. We can only get a
small variation in the data and the strict control disagrees with the mathematical statistics sampling
principle.

Key words ; Ailuropoda melanoleucas bite size in feces; age; population number; investigation method
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RENFAREBENHEFEERRAM LR AR S T AR BERENMERER L ? XA
NEEZREAEBEPENLTHENTERENEBREH  EXENRABEINTIRNEESMAALETR
WERR WA, KRBREBENELEINEE - PHRPBERMFEKIE. MU B XRBNREN
A THERZETE NREHFKBHBBRENEIRE, EEE LFAEN, WA, X EE 8 E
ERARE —TEHNEEFEEREXRBHER KBRSV REREFEEREWEE BT E. U
ol o RE AR RS . 2ES SKEAEAFRABERE T DNA QR . RERXRMH. BX
AR E T KRB ERAESE . AENA. HEFRER BB a6 7y b R % 3 &8 T o8 328 (3%
@ B BES).DNABAERAEFTREAXRAEHEREN L EASAM DNA EMEBI A FRE
RE FEBERAFRE, AFXARMHEFEPNTFRYEKEE (R W KGN T RAMBIES S MARY
ERERCINRA  —EFAERAREE 99 FEREPEABEERRFLZ AR ZKAEHELNN
EZH.APHAXBREFARPLOHNARHNNFRETKESERPIXRAT THR. BB 2 72T NHEK
W 2000 E3ARNAHR TN HE . AERNBES KA.

1 WA

1999 £ S A AAEIHAANNUNAERAREFREFEAXRBAR P LARGH 15 LA FiR
2~16 VKB BRERHNITFRYATTHE.SRARBSOINZ 2~3AXNERAKE  SH XN
BT 34 AR, 2000 E3 ABRNHARTTETNITHE.BARRNENER . RSB EXARHA FERZE
WA, TREFERERLEPHAZ" EXEI I AT FHES . BRART 8~9 HE 8
F . XREBR —PART TERRARBEEFT TEIVRESEN ERIXR IFHNETLAAR
HEHS, ENAFEGHNRAABRESRPREFHASHEMAREINNKEEH#HITER.2 5 1M
B 1.5 ¥ Rsh@dM.2.5~3. 5 F AV BMA.~8 X REHFEM 0.5 ¥ RAFEH. 12~17 F R A —FERE,
M ERBAHEBGENRERN KRB VER . XEENAFTEERMREEFEZSN  ERAMBEMET
5 A3, H 50~70 AW, Rt 19994 2 FE M BREBUEAMIBEER 2~3 M RASHENTFH
WY E BT T FESN.

2 HR5i3e
2.1 XFHER

RIRIEMBFERSABRBERNEXRYE, BFEARSAMREERY 22 MHXREBAR
BEAHE-ANHERKO0.941 K3 0.1 A¥, H—HXRI 0.4575(2001 SER RO LI 0. 05 KFHIMHX
R¥0.468,2001 SFRIFPNAT 1.5 PHARE RAEPRK . NRW 1.5 FHZ, A 2.5~17 F K
KB R ERSABPEHLDNALER BXERYA 0.4575 TN —0. 02454, WL EHERET.2
FULEPXKBEBOERSRFEFARXEREMRX. R2E 2001 FHENHFIEFHEGER ENWEX NS
ERFNHA. 153N FRAVURBE . ZEFAMEEEKT AL E. TR LI EGHUER
R.XEFHTGEE . FRAEEE. TR, LS ZLUTHARES 2P U L XBANEEERABELER,
2 U PN S RBMARERTEERADEER EALRREHT 2 AN TINERRBE
EREXBB . ARBNRTER—FEHEHAEEN. X3 R 199 FR-RAXERHRTR B XEEENF &
A it 22 M FHARIN FHESERBRBEKT RBEXMENRFEARIFREN HES.
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Table 1 Correlation coefficient of the dropping diameter and panda’s age on different date in Aug. .1999

A3 8B 4B 5H 6 H 7 H 8 H 9 H 10 H 11 A 12 B 138 1999 @
Date Aug.4 Aug.5 Aug.6 Aug.7 Aug.8 Aug.9 Aug. 10 Aug.ll Auvg.12 Aug. 13 1999
HERY

Corrtelation 0. 3659 0.1700 0.2850 0.0179 0.2744 0.3764 0.4575 0.2932 0.0500 O.2216 0. 3232
coefficient

HH A

Degree of freedom 12 12 10 5 g 11 8 11 4 B 12

Z 8H4 148 158 16 H 17 H 19H 20H 22H 24H 268 9HT1H?2001 &7
Date Aug. 14 Aug.15 Aug.16 Aug.17 Aug-19 Aug.20 Aug. 22 Aug.24 Aug.26 Sept.1 2001
MERY

Correlation 0. 6418 0.6513 0.4082 0.1728 0.2486 0.5317 0.7977 0.941» —0. 8098 0. 8396 0. 4575 =
coefficient

B B 5 2 6 5 3 2 p 2 A 3 16

Degree of freedom

*» L1 BEAF at 0. llevel; ORARF AN EEFHPNATHERTAREERS KMREFHOMLRERK 2000
EHL1.S VM4 ROF . mBEMFEL RGF . A 2.5~17 HHKBIBEHE , HXLESH 0. 4575 & N —0. 02454 . Correlation

efficient decreases from 0. 4575 to — 0. 02454 when calculating without the date of the four small baby pandas

N2 2000 ERVASKHHBAIRGAR 4 FIEMRF 1.5 SHFPOTEFTHR)
Table 2 Variance analysis of the dropping diameter in 2001 (the four columns on the right are the results of variance

analysis without the data of the 1. 5 year old babies)

FER ¥ Hb & )y F {4 -7 H i F1{&
Variance source Sum of squares df  Mean square F value Sum of squares df  Mean square F value
fE3 A 0. 17 1 0. 17 0. 02 25. 92 1 25.92 3. 69
sex A

FRB 404. 66 4 101. 16 9.59" " 67. 78 3 22.59 3. 21
age B

AXB 198. 93 4 49.73 4. 71" 174. 65 3 58. 22 8. 28"
_¥E Error 84. 63 8 10. 55 42.17 6 7. 03

& Total 603. 75 17 310. 52 13

B3 99 EXMANRNAZLERREEDERNTEAITER
Table 3 Variance analysis of the dropping diameter in 1999, which is affected by environment and time

H® 1939488 4 H 5H 6 B 74 g H 9 H 10 4 11 8 12 B 13 B i4 {

Date Aug.4 Aug.5 Aug.6 Aug.7 Aug.8 Aug.9 Aug.l10 Aug.l]l Aug. 12 Aug.13 Aug. 14
F {f F value 0.82 4.14"" 4.67"" 1.00 7.35°" 5.97** 7.47** 3.72** 9.73** 2.98%W 1. 38
Bdi® dfi.df; 13,26 13.25 10,18 5,11 9,19 12,23 9,16 12,20 4,6 6,11 614
H#919994 88 158 168 17H 18H 19H 20H 21H 228H 24H 268 298
Date Aug-15 Aug.16 Aug.17 Avg.18 Aug. 19 Aug.20 Aug.21 Aug.2Z Aug.24 Aug.26 Aug. 29
F {8 F value 2. 9C 2. 21 2. 3% 3. 33 1.68 15.04"* 3.49 0.97 7.20# 6.13" 4. 59
&M dfi.df, 3.8 6,10 5,10 1,3 2,6 3,6 1,4 3.6 1.4 3.6 245

# 0.17KF at 0.1 level " 0.05 K at 0. 05 level ** 0.01 7JKF at 0. 01 level

RARBTHBHHR, TURE 1.5 2 KRBHOHEFTHN 1,2,4,5 0, fEFRI.BFE L 5)E
B HFXHATI . REEEHFFEFRQC I U DBBAHIELEXER.

1999 4E 5 2001 ERFEERMNMEFH 7 A XBBHE . RSB TX 7 HXEMBE 1999 £/ 2001
ENARBMREEERNENEFURBRM TRE =1L U AEE FFHARAEFEFELXER )
BRI F R (1999 N 8 ARMTF,2001 E R 3 ARMMAPOMNEEERLEIEN. WREFRH
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ERFA—- R AEBARAOHEFERAFLREER
ERRHATHRR,.ZINFRECHRFWIENAE, KK
W@ HBEZ O] (R A 52, 54k KRB 3E 2001
ES 1999 FELRRHMNEFEREERESZSNE
R ERALEEEZRPOERT .

2.2 MR FHREKE

MR HEE P FR WK EM T KEHEE
BHHKES KBEF®R - AR RIELREX
FARCEURKERER ST FRYKE XL
XXFOMHEREFA 271 KkZ 0.1 BEKME,
RAIMHARBABNBEKE, B & B R/, M
ZWMMELER., EFREERBHER - MRBELY TN
FEH . ATAFIMHXTEEXER. RERKST T
A KEXREHX. TEFFIHXHKELABRET .,
FEWHENN L RMEESR.

# 6 MBI —1TR 1999 4 2001 sE 4§ H K #E
BETHHHMRPHWAFHESFRWEXXE .2
1% 0.2231 # 0.3796, EfIFK ik 0-1 /K ¥, 2001 4
HRE/NMEBRI L. B 15 2F2Z. H2.5 %L
FERTR EERFEROB2U4.AHERI12H 0.1 %
HEHHXXERNO 458 HH . M TRV KESHFRHN
AERMEHEX MARBHERFEERE 1.5 FERME
e}

F7MESFINEM 2001 5 1999 FE TR
FERT . FESFPFRRBRAMNBREARAF X 7R
AHFREBENHNMEZRPEESRTH F RS,
ZSRAR—-H2~3AEFEHNEHEFTH FRE,
M LAEAARRMBZTEET FRE? R ®H
FERNFEXRFRHAERERNIE, FRER BT
B —XFHEERMEING ARSI, OR
MEBKME FRKTHEBRENYRYE T ER/—-EH
REMKYMIERTF. RTHERRUTFRANE
FHAERNHF 16.62 LLiRETH 17. 46 /A W HF

4 RFHESSFRPAIFEEGR
Table 4 Sorting of the dropping diameter and age

2001 R (EFER mm) 1999 EFH (EFE EH mm)

Data of 2001 Data of 1599
e  (dropping diameter mm) (dropping diameter mm)
Order g5 ®#Y XER #E FRS  REE
Panda’s  # % Dropping Panda’s  #§) Dropping
name Age and sex diameter  name Age and sex diameter
1 i 1.5% % 37.30 il 5% 3 41. 43
2 P 1LY 42.92 MM 10%F T 42.58
3 g 7Y 43.30 WE 2L 43. 38
4 MERE 1.5 % F 44.88 (i 4% F 44. 82
5 il 1.5%D 45.32 HEHE 8 ¥ L 45. 25
6 4THT 174 % 46.34 K 7% 3 46, 40
7 WE 12%4F  48.24 28#H 11 %% 46.65
g8 #H® 8% 50,06 21% 124§  47.42
9 28 124 % 50.06 R 473 49. 61
10 ik 2.5% % 51.96 #K#E 1638  50.14
11 AAHR¥SF 53.53 fR&k 743 51. 70
12 MW 5% % 54.96 ErEF 14 %4 53.21
13 BB 16 %% 5556 ®/¥ 6473 60. 04
14 H3 1228 55.66 M 12%8  60.24
15 Ji{R 10.5 % % 56.44
16 K#L 10.5 % % 56.84
17  BkHk 3.5 48 59.44
18  Hi 168  59.74

x5 F—RARE 1999 £ 2001 ERMEEE (mm)
Table S Dropping diameter of the same panda in 1999

and 2001

KER A

Panda’s Ml i oK# EX B &% 8%
[ame

1999 43.30 55. 66 56.84 59.04 55.56 50.06 50,06
2001 41.43 42.58 46.40 60.24 53.21 60.04 46,65
EH

1.87 13.08 10,44 —1.20 2.35 —9.98 3.41

Difference

T=1.04 AN B ¥ not significant

1.5 #EHRFESMEREHBMR7THEIID FBIHFA17.50 /M TFIREB T 28. 0. XBHRER
EEHAFBAENAOER TR ES S NHERY M MEZEIEMETRHER . EEMEANSEE T,

Z8WREMPTHE TR —B. A—RXEEN 2~3HEEPT TR FHHEZENER . IHEHN
REURBHENIN, FERXRBFHIMEELEFR . EHN. ARLE.REEFITFEFAEK, B KM
[ HF2307.3DH—EMZTEAFMBESNTEHE B LT 4B IS ITAHEN I WELTHKE
B).ATETBAEAFZREARHIEBEN, FAHRNIBARERXLN, #BERNEFAZAMAET
FRGIEFN, BREHNSHREFMPEATHENBTREFEAZEER . A8 B AIRNEH KND
HNEHMERFHIR. ERERATRETHERT EEHTTHEN E&, R GER WL, B, AT
HMFENLNRAFHRETFNLB. OBROGEREEBHIFE/ND HESHHN . URZEETFZR. EEHMHE
ATEHEHHETFHER . RIBEMEEERERXH . RESEBAENRTHER, R, WYL —F
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Table 6 Correlation coefficient of panda’s age and bite size on different date

A BdE MERK ro, AW BaE AR RO 1)

Date df Correlation coefficient Date df Correlation coefficient
SAUE; f 8 0. 4811 0. 549 iiﬁgﬂ 2 —0.1290 0. 900
iif SH 10 0. 4056 0. 487 ii_ligﬁ 2 —{. 3368 0. 900
ifg_ﬁ ﬁﬂ 8 0. 3921 0. 549 ifg.Z{;DH 1 0. 7269 0. 988
ii_? 75 6 —0. 0650 0. 622 ifg‘z LIH 1 —0. 3341 0. 988
ifg‘s EH 8 0. 3590 0. 549 Shfg.ziza 3 0. 9583" 0. 805
ifﬂ_g QE 10 0. 0713 0. 457 ii"?;f 4 0. 8421° 0. 728
ifg_u;ﬁﬂ 9 0. 0393 (0. 521 ifg.zszsﬂ 1 0. 9286 0. 988
BAfg.“nH H 0.0172 0. 476 ii‘zzf 1 0. 2957 0. 988
Bﬁfg.lizﬂ 3 0. 0302 0. 805 ii.z;?ﬁ 1 0. 8056 0. 988
ii.l ?;:] 8 0. 0064 0. 549 SAfg.zzSH 1 0. 9996 * 0. 98K
ifg.“lf 5 — 0. 0461 0. 665 ifg.zigﬁ 1 0. 6679 0. 988
ifg_lif 4 0. 1451 0. 729 ii,BZ(}E 1 0. 9888 0. 988
ii}?f 5 0. 2401 0. 669 ;Et‘z f 1 0. 6067 0. 988
ii_li?ﬁ 4 0. 2421 0.72% :E'ELB BH 1 0. 9908 0. 988
iggi * 13 0. 2231 0. 441 gggi i 16 0. 37960 0. 400

DX THEEREREBL.5 #5350 3524(df=12) The correlation coefficient is 0. 3524 {df=12) when calculating
without the data of the 1.5 years old pandas; * &R 1A D] 0. 05 K ¥ reach 0. 05 significant leve; R(OO. DR EZBHET
BO1IXKBERAHXENEERE R (0.1) is the standard of correlation coefficients which reach 0. 1 significant level at the

concerned degree of freedom

R7 20001 ERBHFTEIH
Table 7 Variance analysis of the bite size in 2001

FER YA H BHE | A FE  ¥rF  HEE  Bx  F@
Variance source Sum of squares df Mean square F Sum of squares  df Mean square F
A Sex A 3.106 1 3. 106 g. 18 0. 77 1 0.77 0. 03
SER B Age b 66. 49 4 16. 62 0. 95 52. 77 3 17.59 0. 63
AXB 29. 61 4 7- 40 0. 42 13. 69 3 4. 36 0.16
"% Error 139. 67 8 17. 46 168. 53 6 28.09
& Total 292. 88 17 235. 77 13

r BRI~ PIBMF 1.5 VSENF LEDP The variance analysis is made without the 1. 5 years old pandas in

the 6~~9n columns
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FRE N L EMAHT . H 4 R 1.5 % KM%, & 4
DRy e < 5 A HE R O 58 B R ERE, 75 7, NN

8 199F 9 RAMEARAMETHFEFH"

Table 8 Variance analysis of 9 pandas’ bite size in 1999

HHRED . HPFEHAS REHFE 236, IHEH ¥HA L %
AT U R B I S HESE 1 WIS 4 fi, ) Verianee Sumof g, Mean F
A A T MR EF AR 5 R B S T O M Mﬁ] e uare
ML HEREMERM, EMOLETEE 3 MMM, poiween individuals 250731 8 288. 41 300. 7" *
LT ) AR R R (28, 2lmm) HER 7 2. B R Detween data 165,20 17 9.72  10.13**
M AR HEE 13 7 (30.07mm) 1 15 i 3L EIW Interaction 413.28 136 3.04 3.17**
(32. 94mm) . fR ] AEMEME A AL S R AR . By p Lk BEM Error 141.01 149  0.96

B it Total 3026. 81 310

R (R . NEBFFR(AR OBHHHIE
J B B R ) 4 T BB K R RE 10 52 3 A2 K A 9 )
AR FEARROABEERRN RURARERHE
RETHREREZ(RIWBDEREERE), LR
XHREEN,

ROMFTEAFEA, REFATFRIREZ M. BWRENWEZLEAES, MEE-TEEH
T EASTEMEFEER B3, IR BEF.
223 MY KESKRBEBRAREXR AREELAEXR?

£ OB 2001 18 AM19994F 15 RKMMBEE PN FRNVEFHEMNEIRLONHEF NEXIPER
BN RESARBERSITERMEXER, 1999 EB G HEY R 25. 30 mm 1 25. 86 mm, B X} B 47 &
REEBIF B0 WSS AR 2N KBEARYRKRESIHNHERSMFE AL, 2000 FRPTHRE
(24. 89mm) I 12 #WBE . HLE LEHFERA 1.5 B, EH IS MEFKEI 3391 mm), KL 3 A
1.5 BRMES i 2, o M s, A 12 P HEAE 6. HE 1.5 FHAR G O ZH,5 2 WMWK

2.5 F MRS BHE 10,11, i 12 58 288 2.
B9 2001 F3I~4 1SR EAKMMAER SR 8 (mm)ayHER
Table 9 Sorting of the age and bite size of 18 pandas between March and April in 2001

2001 2E ¥ B Data of 2001 1999 fF BFH Data of 1999

3,6 M. FE 2~14 ¥ Three female and six
male at the age of 2~14 years old, *“H¥MAN 8 A4 HE 8
B 24 B (& 20,23 ¥ H) The time is from Aug.4 1o
Aug. 24 (no date gathered on Aug. 20 and Aug. 23)

Fg

Order A ER5H ﬂiﬁ“f’fﬁ SD ov A 8% 5 4 W ﬂ,’zﬁﬁ
Panda’s name Age and sex  Bite size Panda's name Age and sex  Bite size
1 -8 12%% 24. 89 2.19 8.8 A 10 % 4 25. 30
2 Bk Wk 1.5% % 25. 21 3. 54 14.0 . . .3 8% % 25. 86
3 B A 8% % 25. 35 2. 05 8. 1 BB 2% e 26. 57
4 X 8% 3 26. 08 2. 64 10.1 4 7TH 3 26. 95
5 [ 1.5% % 26. 87 ¢. 61 17.2 214 12 %% 27. 21
6 HoH 1243 27.17 2. 87 10. 6 e 4% 3 27. 23
7 i 38 7% 28. 48 4. 02 14. 1 Pl 16 %93 28. 21
8 i 1.5 % 29. 65 6. 37 21. 5 y. 4.2 453 28. 54
9 28 # 12% % 29. 71 3. 39 11. 4 S 2% 28. 86
10 B B .5#%¢ 31.08 4. 60 14. 8 il il 5% 3 29. 41
11 LN 2.5% % 31. 94 7. 05 22.1 28H 11% % 29.75
12 g 10.5 % $ 32.17 3. 24 10. 1 A 6% 3 29. 81
13 W 5% % 33. 07 4. 07 12. 3 B UA 12 % 3 30. 07
14 B¢ 16 % % 33.58 5. 20 15. 5 . 7% 3 32.21
15 Bl 1.5%% 33.91 7. 21 21. 3 i i 14 %2 32. 94
16 7 M 10.5 % ¢ 36. 05 4. 60 12. 8
17 i} i 16 % 3 36. 27 4. 89 13.5
18 ATAT 1744 38. 29 3. 93 10. 3
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2.4 RICHBTHA-RKBEFRBBENRFEMN. 1S EXEEREAF 2 FEHIHBRENREE
K E—PANU99E 8 A4 H~9 A4 H) RKEBIEMBRFTRKEHBHZHRE (A EW, XEHK
FRERITHZHEME, 126 AKEB AR A WHMNR T FHEC~3HAXMNTHE) . TEHKD
FHRKEHMAOPEDHBAX AR -RAXERRAAA MNP Y EHETHERRER IS/ M. R EEHE
3.67~8.20mm 8] , b 28 Mg A KBENERASIES 1lmm M 8. 20mm, £ 11 REXI0ERHK
BT R

210 F—RAMB . FTRAEMERKEATESHN F M

Table 10 F value of variance analysis of the same panda’s bite size on different date

K& %5 & Panda’s name MM25e HEs#) BRTSY R4 Y BRa¥D BFE2XL 2141238 F BE4%2
F{l F value 10. 82 0. 75 20.37*  15.02° " 1. 46 3.03"  12.56** 21.87*"*
BHE df 1.2 2.8 2,3 4.7 7,13 13.19 15,26 5,10
MM 4 Panda's name FHOHL KM FY HH 0SB 12 i 1448 XESH S 2811 %2

F{H F value 6.67**  7.46%*  5.64"* 2.31*°*  5.89** 10.82"" 8.34*"

B df 11,20 12,23 20,39 24,45 26,43 12,21 12,18

*0.05 B FEKF 0. 05 significant level * * 0. 01 BFEKFE 0. 01 significant level

2.5 XMUYHRTHEBPRE 7T REAXRBE RIS P #0584 88 Cin fa BE AR GE AT IS R
RARKERORE EAABBORRXAER . REALZARSEEUIARBEACER. S LHR L
MR IE S FERLRBIEHEE XS IR PHBEARA T-REHITRE, KA RE 81+
STT It ARE.TTERAE.ZL58E PE25AR . EERSMAMBEARARAI A RENRYE
RTHEHAEE) ATUEX 7 AXEIEIHIX 81 . TT REN L. ENZAHNKTEEEXR .2
BEEMAMAA R EMNZAHRNTEEZLER, AERBRR MR R . XS5 RKEAMNTREEEE

I,
1l s RAMMARAEMNE Y KE (mm)
Table 11 Bite size of six pandas on different date

FE s mad nt und zses 8% BT gxs mEo mis nw e %S
of date 12% 1% 10% 12% 1% 8% dare 12% 14% 10% 12% 1% 8%

1 32.10 35.15 26.63 28.17 29.55 23.867 1% 25.83 27.00 25.22 24.58

2 29.67 34.35 25.3 26.97 31.35 Z25.83 16 29.40 32.07 24.86 32.92
3 31.20 33.77 26.27 25.67 30.05 24.85 17 30.61 30.95 25.91

4 30.07 35.20 25.47 26.60 29.95 28.40 18 29.38 35.04 26-39

5 30.57 32.95 24.40 27.57 28.57 25.77 19 30.72 31.73 24.57

& 30. 67 31.35 23.10 26.73 26.7 25.80C 20 31-40 30.40 25.55

7 30.23 32.40 25.26 27.23 31.57 26.41 21 29.79 33.32 24.65

e 30.87 35.00 24.98 27.65 24.83 24.35 22 30.72 33.53

9 30.47 33.25 25.06 27.29 27.88 25.63 23 30.54 32.97

16 29.40 33.80 24.81 27.02 30.39 24.58 24 29.66 33.7C

11 28.85 32.83 25.39 27.9%4 31.46 28.52 25 29.78 33.81

12 29.79 34.50 25.09 25.67 32.94 26.64 26 29. 85

13 30.20 34.23 26.77 25.30 30.46 25.7Z 27 32. 95

14 26.50 33.20 2b.54 28.12 ZH 5.60 B8.20 3.67 7.62 811 4.85

EZEH.BREDBPREXXHEMKE ME Difference: the maximum value minus the minimum value of each panda on

each date

FI2FIHT 2000 FHFHNHENBHEST ZLHBE NHEFE, A BERE, In L% T8 ik
AJEB1RVE BB 2~12NEHE FE 13~58HMERE.FE 59~63 M REBEBATTUE1KFE
DA RBHEISRERFEARBEFE REHNFIHEXL IFEREXNEXLERTHREN THRFE



2160 ¥ F F W 23 4

£, SR R R AR 7 MREE RS R B MR BN 0.554, KB 0. 1 KF . FXMB
RHELEECHABEERNFRTAHRREBH . FHABEEELAEE ARFLT . RAFHEHER,
ERNMNBERE.  EREXEPHRYKEALFARSKBBFE M N ERRYBHXR HER
it .
12 2000 SERFSM A R A SR (100 B AT £, (mm)d
Table 12 Averaged bite size (based on 100 values) investigated in 2000

Fe L S Fg WK Fe L S
Order  Bite size SD v Order  Bite size SD v Order  Bite size SD v
1 29. 49 4.03 13. 68 22 35. 93 5. 62 15. 64 43 37.59 4. 36 11. 5%
2 30. 77 3. 98 12. 94 23 36. 00 3.13 8. 70 44 37. 61 4. 27 11. 34
3 30. 92 5. 14 16. 61 24 36. 06 4.09 11. 34 45 37. 68 4. 35 11. 55
4 32. 15 6. 02 18. 74 25 36. 0% 2. 46 6. 81 46 37.88 4. 89 12. 91
5 32. 87 2. 90 8. 82 26 36. 24 4.72 13.02 47 37. 90 4. 94 13. 04
1] 33- 15 4. 30 12. 9% 27 36. 40 3.90 10. 72 48 38. 07 5. 14 13.51
7 33. 68 4. 15 12. 32 28 36. 42 4. 54 12. 46 49 38. 31 3. 67 9. 59
8 34.17 3.81 11. 15 29 36. 44 2.56 7-01 50 38. 58 4. 96 12. 85
3 34. 53 3. 89 11. 28 30 36. 48 4. 08 11.19 51 38. 64 4. 51 11. 67
10 34. 78 4. 95 14. 24 31 36. 67 4. 04 11. 00 52 38. 69 4. 80 12. 40
11 34. 84 4. 38 12. 56 32 36. 82 4. 33 11. 76 23 38. 93 3. 65 5. 38
12 34- 93 4. 35 12. 45 33 36. 82 6. 17 16. 77 54 39. 00 4.19 10. 77
13 35. 07 3.9 11. 15 34 36.83 4. 04 10. 97 55 39. 00 5. 81 14. 90
14 35. 17 4. 51 13. 99 35 37.05 5.11 13. 79 56 39.01 4. 34 11.12
15 35. 46 4.79 13. 51 36 37.06 4. 65 12. 56 57 39. 60 2. 89 7. 29
16 35. 47 4.79 13- 49 37 37. 24 4. 31 11. 58 58 39.79 4.11 10. 33
17 35- 66 4. 38 12. 29 38 37. 28 4. 06 10. 89 59 40. 47 5. 07 12. 54
18 35-71 4. 79 13. 42 39 37. 29 4. 39 11. 77 60 41. 07 3. 89 9. 46
19 35.75 4. 53 12. 68 40 37. 29 4. 50 12. 07 61 41. 08 4. 01 9.76
20 35. 84 2. 67 7-46 41 37.40 4. 35 11. 63 62 42. 21 3. 21 7. 60
21 35. 90 4. 28 11. 92 42 37.47 3-44 3. 19 63 44. 18 6. 98 15.79

B EERSBREE, RAR IR T EEMGHER, XRPVHBERXZRERBAMN? XRDHE

WHTRIEX—-FEHERE . “RMNCHACAERELLLTEN . ESHREN . AERERAHANIERSH
RN EREH#RTHE . HERT2—B.” M 5FXARERNXESHRARAR. mRBAN. ARG
PR F BRI ARE B ABBNRTRKESEREFHX ERREH THE T KESFEFRER
HE XREFAERFABR. XV KESERNXERZTHEEW, AN R L ERKHEL,
REABERAMZEIELR?
2.6 AWIXMCLHKREBERESA,“REBEKESH"REEZSA(EESFGRERR) . EXR
BF putoWHE L 68.3%, XMW AHEA6B 3%, MERS7.55%RTBRHERFERNRREBIE  LXERFE
MHRKHRRE T HE., AEBWHEST.SSURVRFTBZREE AGHPEX—BREHHBITIEESN
F-HE RS BRI A PRFEEE(LE 13), BBIMNE 13 PRV HE S TR B F
BEXLAKHESN, ORDIPHIRELELE 0.77~1. 32mm Z @], TR ZBMR/D(2.0%~3.43%), XK
FRIBETL2EF . BAXNK Y EHEZEMHEEFESA 0. 17Imm, AR 0. 2mm, R O RM @,
X RERAEE A S5EH2BTBATIM. XREEHTABRBAKESA"MNET Hw
BIR /DR AR R AL ERREE XHERARROEMrEE, IFEIEN T RO EAE. DR
BAUXEEFRRENIEPHFEEEZ. RI3EFRABBERKESSR LB SRIINEG R FHEEE
0.97~2.84mm 2] R R 2. 98%~9.50%,.#F BHBEESIXMUHBEERKKT ., MAEHRXHM
BANBERATFSYARRTHBEREN,
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WS BHREAEABREN RGP Y AN TERERAN, JORGE IHEE YR E RN A
EEAREE. MUKEE T EEYRSPHEABRYRE. 24 PR FHRERIA ML NEZ ST
ROXBENEEHRBRAESREH TR . AFEETRRE, B -5, MARXHFMNHENE.
B AWM X R R T L KB EE HERV BN ER MAXRHBETENERT—E

B+ AR R

AR EA BT RKREE—EBE LER
RTRBHHTERE X THESFR SN0
A ENNERAEREFTEFTAERKE B A
RE X R 1 25 100 48 o, 1 B A0S ] 1 R B9 K AR
WA MFE (T REF AR AR T MK,

ARTURATERBUANEG TR EARE gmen K ATEE HENH
EGZAE AP M TFREBEFHFLZAFTENEER) A 3 om)  SD  CV Y2 ey
W MR ERREEN, WARIER o Bt s i
EREAT, ZEMFLOAR,. BT HEL. ¥
b 4T B U B T AR A A R L H R L 28# 8 H8H 29.37 1.45 4.92 26.7~31.7 15.8~3%.0
‘ ‘ 1 10 31.31 1.39 4.42 28.9~34.0 20.5~39.8
BAFHRAMBRANGRIER. FRANEBRED gponin 2026 195 8.04 10.0~27.0  9.9~30.8
PR TR R E A R EE AAR I 5 25.8¢ 1.77 6.85 21.3~28.5 11.9~57.5
HE 0%, MEBEAPHHEGSESHIEER, XFHITE 7 27.67 1.51 5.45 24.9~31.8 18.9~43.6
ﬁ*ﬁﬁﬁ*ﬁ’?‘{*ﬁﬁ{ﬂ‘]"ﬁ“fﬁi-ﬁﬁﬁ%ﬁﬁ 9 26.33 1.84 7.00 21.3~29.1 11.1~3%0
Jn 1 26.43 1.32 4.98 24.3~29.0 18.0~36.0
E%nﬁhm;&?;ﬂa%ﬁﬁ%ﬁlﬁﬂﬁ;ﬁ*ﬁ&ﬁ HXSA4H 31.73 1.94 6.11 28.0~35.5 22.0~6L 3
(R XA IR BRI LR 5 20.83 2.84 9.50 24.6~34.2 14.2~46.1
TR EVBRENEEFARFR S KRME £ 6 30.69 1.66 5.42 27.3~33.9 13.4~a4.4
EHEEELDEAMNEELRA TN KEXRIRA 7 30.05 1.91 6.36 26.7—~33.2 17.1~34.5
AKX RTINS, BEMXR T EERR. L 8 30.60 2.19 7.15 26.9~34.5 18.9~43.5
O B AT 7 TR B B R B g 30.45 1.50 4.92 27.5~33.7 12.0~47.2
10 30.28 2.22 7.33 26.0~33.6 16.3~45.5
REEH SR R AR — R Ik AR T 11 31.01 1.55 5.00 28.2~34.0 15.8~41.5
BrERHERE. 12 30.35 1.86 6.14 27.0~34.1 16.0~40.1
MEITHRBE, &6 F &8 T B8RS NE 5 13 28.97 1.76 6.07 26.4~32.1 18.2~40.5
BAEINER, RYPYERAECHSR(ESRE XBSASH 3488 188 538 31L.7-385 13.8~43.9
HeH AR FE) 3T o A B T 5 4 A — 5 6 7 33.14  1.84 5.54 30.1~36.7 20.5~40.8
' _ 8 31.24 1.72 5.50 28.7~34.7 18.0~42.2
igﬁggzﬁﬁﬂ#m‘:ﬁgiﬁ%°gig 10 32.49  0.97 2.98 30.8~34.2 20.8~43.5
WEFEREAHERY)RPAER, R 11 31.72  1.38 4.35 29.0~34.4 20.5~38.3
rFRPFOEXIEEROBRTNEN, EAEMS 12 32,25 1.6 5.00 27.8~35.3 14.1~42.1
13 32.17 1.82 5.66 29.0~35.5 16.5~55.0

TREFAERBY MR EXRIREA.BTK
RIS ERMIEREN BLBIEHERA L K. HH

B13 ARAMBAHANBEDT XRBEXKESTH "

RYEEH[EG~HIER .FEERNTREY

Table 13

Averaged bite size, standard variance and

coefficient of variance of “grant number of guasi-long bite

size distribution” for four panda’s on different date

HERAEZRIXRMREFNNAE. MBI NAREAT R RRERTEEBEII KRB RT
B, BRPARBENRTRKEENZXARERHR?Y

3 a8

FAHEEBERBHAAEETRTKETMARBFESNARKERATRERN . XFRATREEE
MBEBXSEX T ABRANXPIREEARBEFERACH 20 BFEHE, ESEHFARREAKN T
e, EREERNG A, —BARAREE T UMK EEFRAMREBROTE . BRZEEIAER
RBitit., I —s@HtRRKITE.

(1 KERBHBBESEBABRBRBAE DTN,
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(2) REEHRG DNARILIAREFTKBREEZXER.

Q) HPEEAEMBREBEESHENTHLRELTHHR THE,

() ABEH“GFRERBENENER., RERAS T RO ML HELEITEE, BR EMHIHT"H
‘K EfE 3

(5) BFSh KRB R 46 T BB 2 AR T RE M B 12 B0 A%, I 3 ) K RE 38 45 AF 15 B R A9 1 R B KBRS /Y
“W AR

(6) WWREALUE R KB MR TS AT EHR AR RKRESESESH¥ LWRE
HFHERITUMAN. XBRMNKENHE BFEARETERHESEW T EHITRBRENERRE. B
REHIRE,
4 Hip

(DRBAXRTPNTFHRTRKRESFEFREXREHX CEABEMIELXEXR, RAEAR T KEM
MAMBAFRAAMPHEER. R Y KIS -EHNEEH ORI BZREEHATE.

() FFREFGFT 2 U L RBENEFEHESERXRBAXHENERZH LR LSS UTHRER
MEFEERS 2P ERBENETERELER.

(3 XMV BEATAERER T BRIEN.
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