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Asiatic black bears (Ursus Thibetanus) are one of the largest
carnivores, but they are omnivorous, especially drawan to vegetation food.
The objective of this study was to determine the digestion and utilization of
different types of foods by Asiatic black bears. Four captive bears (2 males
and 2 females) at the Low Altitude Experiment Station of the Endemic
Species Research Institute of Taiwan were the study subjects and fed eight
foods. With a specific food, each feeding trial lasted 12 days, but food
intake and defecation was monitored by collecting and weighing all feeding
and fecal residues for only the last 3 days. Cr,O3; was added into the food to
track the passage and retention time of ingested food. The apparent
digestibility of various nutrition components was determined by nutrition
analysis of test food, including dry matter, crude fat, crude protein, crude fiber,
ash, nitrogen-free extractives and gross energy.

The daily defecation rate of bears averaged 5-6 scats, and the weight
of fecal residues varied by foods, i.e., 904-2,984 g and 217-391 g for wet and
dry scats, respectively. The average passage, retention, and total mean
retention time were 6.4+3.7 hr, 34.449.5 hr, and 22.0+£3.1 hr. The passage
time was negatively correlated to crude fiber content, but it was likely
influenced by other factors, such as particle size and feeding behavior.

For the vegetation and animal foods tested, the apparent digestibility

of 4 nutrient components were significantly different (P<0.001). Bears had
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a higher apparent digestibility for animal foods than for vegetation foods:
62.6% and 83.2% for dry matter, 62.2% and 94.2% for crude protein, 61.8%
and 94.1% for crude fat, 64.4% and 93.8% for gross energy. The apparent
digestibility of crude protein and nitrogen-free extractives were correlated to
their nutrition content correspondingly (r*=0.70, 0.55>P<0.001). However, the
apparent digestibility of all nutrition components was negatively correlated to
the content of crude fiber.

The correction factor of prey mass presented (PMP), i.e., with fecal
samples washed over 2 mm screens, was greatest for invertebrates (32.7) and
lowest for Machilus zuihonsis (7.1). The PMP was 2-5 times that of the
correction of the prey mass consumed, i.e., 1.9-22.4. These 2 correction
factors correlated positively (r*=0.643, P<0.001). The correction factor of
prey mass consumed was negatively correlated to the dietary fiber content
(r*=0.212 » P=0.027), but positively correlated to the digestibility of both the
dry matter and the gross energy (r’=0.393 > r’=0.287 > P<0.002). The results
indicated that the correction factor increased with lower fiber content or

higher digestibility.

Keywords: Formosan black bear, diet, digestion, nutrition, passage time,

correction factor
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H bk fafic - Ruhe® (2008) # L4 11% (preyuse) fric fhdkc
%75 B Gl4oE I B (Lynx lynx) & & ’f\—??;tﬁ';ﬁ;;ﬂ' A % o fo BY
Frs gyt s (SR o RSP R R
%W“$’§4ﬁﬁ”’W@ﬁL%&E*;Fiﬁ#??§$’%%
CERZ 2P R R F s A AR TR REciE]
o RS IE GRS (05mm-2.0mm ) F kAT iE 2 ﬂlﬂfﬁﬁi ’
gé d o] BB i Tl 0 RE R D iR £ EE S RS ha
PRAEILS 0 2 ple eI R REFA T RN BB
Brdsdr 2. £ Bi{o L LB ST El*uz’%ﬂZﬁdl“‘ Bt R
Rt G#l S 28 i BRI 2y BT 30E o b 2 L B (Murie,
1948) -

NS

-\\

A~

FIS 5T RA G AL EPNI A TR 6 B TR 1Y S 0 %
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TR LG v F b 4 RIFET RS Gl U R R Ba 0
G4 g M S RITE ey & 2 (Dearden, 1975) c A 7 P &G
B LWL RS2 2 ] A A B2 G 1
EHLV A TR DR TRE A A ITLFL T%E‘vﬂ?* LALESS B
VR R PRIl Gk e s p i 1(1) T RR NS
Rl it e (2) WARR i a P\-’"?féfx‘??'«’rﬂ » B AT
A EER S BYRER R TEETER o (3) v bk (prey mass
presented) frij it (prey mass consumed) f&it fadfc » I 2 & e fhiic

=

b”izm/ﬂTL,‘_’)\'j\E”—%{mFE]é&o



SRRl S <

AP TR RGRBHRDPEL FRREELR EHG AL R
P A2 MR sk 0 Y S0 Be ISR A d f B B R oo EEE
Bexbht b H2-382hac AHAF AKX 1,000m . & T30 R 18°C £ A
i 2,684mm pHIERTID85% > FEF HX 4§ 9100% » 33 P &g
ZiRE (FRR: AP EL R ER T APFALHT P o MBHR
W)

iR EES X EPFWNEE EELE A 3 TR FRBHEL
4 ¥ FRM S AR B ER R
TEMEZ BT MR FA L B ERGEL o KK B A
10 E 2P ERA4ELWET i o282 FEHECFDS2
%ﬁiirﬂ&lA~ﬂme %ﬁélm)womgn (%1) o d 3B KR
i .

482 BRGEERE FALAHEI] SR2ANS ] 5

m?%@ﬁ’ %ﬁwﬁg?%ﬁﬁJ%’ﬂwé
KB Arik 2 s HY R4 K
’ﬁ%%ﬁﬁéuﬁi%%’ﬂ/&9’4x%ﬁ%wﬁ@%
2 BRAASY S 153m 297 m’ G A 5 45m’; BB -
meém 294m’ > G A5 45m’ s BHC A B 5 1575m’
Lo fE 5 4725m’ e i T RB I R R U B s B
Bd‘%”%%vaﬁo

TEBR LT AR B E AR AN PR R
BOA S L BRE o R B F R F P ELBMEAES
P B 5 200-1,700g # & 0 A€ X 5-6kg RIFHE kAT E
(") P wiiBksbp Bl R 2 LW 2 s> £ 100 kg ~ 120 kg ~ 150 kg
il X T e ABE 0 A ulX 5 3,834 keal ~ 4,485 keal ~ 5,751 keal >
LA A AT o TR APERF L £ 9BLY 108 & ¥
135865 1p 14 FH6FVEERIPHFE o425 2 ¢ F
(£%350g) ¥ FFp &SGR o

ETINS
A
Pty
=
;\‘\
>~
Py}
e

o3
E
Ak
vk
TR
7“_.
\?r:"
bl
A~
¥
(e
>
8‘/

o
Sy
\‘(‘q’\
e 4::‘ ?\%;,

ETINS _‘1“\{

W 3‘/'%‘@\\?—

1| B

w L O e
\S]

‘u;.
M
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A% AL EE AL MNEE > KRGS Rna o KB G P
WAL 123 0 d H 10X Ad RT3 AREFAG
YRR RD G#EkZ AT o

;W%?éﬁ%ﬁﬁ#’ﬁﬂ%#éA%%%%‘&Eﬁﬁﬁiﬁ
o2 %9 - EEEF LS5 (Hwang et al, 2002) « 7 7 45 1 2 ji
TR GIREGF BHER L HRIIIE SH L3 (E"K\g Z 5> 2007) >
AFEBEAERFEDPAIHERSF > REDIF X I RA OB
FIH AR AR ERPH IR P RR AP BRI 2 e
2SPREIR FENTHRARBHREASZ §F LA 0 EPEH
e BN G R N T ARG RERL P RRLS ZARE ARG 2
oo MR B BB kA W R8P 5 4 4 (Machilus
zuihoensis); H i &4 | G EEH BT G fo il Ap e ¥ * G5B
4oi-% 114 & (Castanea mollissima) B~k o

LREE X BH SO RERYP T AT Y R R T
LE - S TR s U affﬂm; M T “’ﬂééﬁh‘ﬂ} | * ehd & & 3~ (Hwang et
al.,2002)> 12 2 ot G F v BEM AT T RN ER L G 8 (R
D°U)*5#(§7@’$*%%0-é*$£@#é»?%m$’ﬁ
LSRRG P i £ U Hode r X AR (T S AR

- v
J’ﬁ?‘»‘L‘,ﬁL’v}_

P

MRl B Rk G R SRR CREE A AF R 4574
foo AHFRH I R S XY XY AR o T FEERGE - &
Gl TR RRHAU R LA ASGZHEERH S F (4RY IS8T
Gray 2001 &+ B 258 )0 (2) k& 1 W 2 & L e &7 0 E R

R AR HRE B R AT KRS (3) EE  EHKA LK
EROZNEIEFHSESS, c(4) A HAES SR ST
PE2ER G NP IFLRRTFEASF 2L WARESR A RS
FES (5) FF WAL R AR FTEHRI I FPHRLIPEG > KT
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TR R E A Qo B PR ehfF & (Castanea mollissima ) B~k < (6)
AL sE R IO R e S i ERSE R S 0 4ol £ (Muntiacus
reevesi ) ~ ¥ ., X (Capricornis crispus swinhoei ) % - zlw.ﬁ;,j MR 2B
FoOEnie) 20 BRARL (7)) B fad TR g G R
&0 4eiyzzp (Coleoptera) * &% 4 ~ 2 p (Hemiptera) # § % % §
% & E 4B (Tenebriomolitor) w4 » T i fgé B - (8) T p &Y
MARFEHRET P ES 2ok aad  PREBRFHF TR
FRANSTEE ARG EF e THRE CFTIR AN IR 2B
BPASIF CHRE - R IR G o

)]'J'fﬁga Sy fasEm S 0 R BHRIPFESZ AV (%) T LS
H-2RE288(42) H-#&Sgipkscharrg H- ﬁé%q‘%ﬁﬁw ’
dok AL AE R A FUA B G o 3 A Kt 5] 2 100% 5 of 5L g
FER F882%% FA11.8% - R EARSGIFEHRSFIREF L IFES P45
Ko 755 H10.2%~ #r7 8.8% ~ A8 6.3% > + B % 10.7%Fr* &t
64.0% - 1REE & 5358 » 3 A31.4% ~ 5o F3.2% o X 451265.4% - %
¢ 729 4ipl17.9% e+ &H82.1% - g A fad b ¢ 7238 > fg e H.46.9%
Fox 353.1% o T p SR s kb T A G 2L B > 938 G4 5
HE3.7% ¥ 22% A S 4.6% K E451.5% = A59.8% =B F 1.8% ~
2 3£3.3% ~ &4Ep10.6%% X &34112.5% o

Afp RS S FRT R REE  ERFF 22
5 O0RSMEIFERIEF c BRI ESFT N R L
FEio Atp BT IBATERE > ¢ RERGELK  f Nagh
A EIRSFERE RN c TR AT EET  FRPT &S
FEanEgk e o

GrEE-ENRESL > B kGHMEARR TEER £ S
PP FLjonr A&k GRERE > R T P &G T P

2B 2100kg & poor@ chin £ 53834 keal/day 5 88 & 5 120kg

>.

,_3

o

—?i*"r perg e £ 53738 kcal/day ; R E 5 150kg s B & parg g £
= 3834 kcal/day o Fld 4 Lz " ~ # 8 2 FRARET o B MR E
L& 0 5 FL A N 35 (basal metabolic rate, BMR )» 2 3% & BMR=70xbody
weight””(Kleiber, 1947) - 4% (maintenance) = & #J s d » ¥ # 4
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T AT AT R 0 952 BMR » T 52 x

( BMR=70xbody weight’”) (Golley et al., 1965; Moors, 1977) 12 3+ # £
He® o TEHE S100kg > 120kg ~ 150kg » 2 jc A b 52,214
keal ~ 2,538 kcal ~ 3,000 kcal ; a3 #7r% it £ % 4,428 kcal ~ 5,076 keal ~ 6,000
keal o 4 F :®Sk b T P & & 2 L B 0 BT 4302 E 0 b ch Ll S

fraafFn B2 B FlR%EEE LN $105 E55% 0 B AFERA
HHPE EZMhAmFEAS TN E S L (e e

FriapPdp o))t FRiEEFE% 8 A2 R NiFL AT S
HEAE 1988 ) e b T pF kAR (AE 1P EH6) U2
WA S LT p a2 gr«’rﬂ' ’ é{ééﬁé%#ﬁif‘m‘h 2 12 X 4 f-» B =
% 195 T oy > % 10-12 P 5 T2z o
WE 67 ARFEFASFUES YRR (passage time, PT) » T%?E%EF
(retention time, RT ) % % T 35i2 ¥ pF & (total mean retention time, TMRT )
W 3 B RS wE % 10-12 R plEF LR G F
(apparent digestibility, AD) % & i f%#c (correction factor, CF) #2% ( %
3)-
?ﬁ%ﬁﬁﬂ“@ffﬁa BEEap ol AWK X okapFERF L P2 oL
2108L > xp - pFRiEFkaD  ABNwp T 8 HF 2 RAR

Bra b FBR U E T P 2 e 8 E R G RHT 0 BRI B
B PELR  REEFESFR WA AEEHES > A BEE S

TR

SPGB - RYEE AT IORGER

F LR B E KGR SPUEYSY BT RFT 2 BT
PR ERET ] s TIOR3 B EBREEFN &
BRI L 9:00-17 100 -

EEPREY T 6 X > RRFHRIF A PHRLE S FhREREP
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2 AT REE 1-1.5%= % 242 (Cr03) # % (FEZiE > 1985) 17 5 4
Hppd e (B )M pPRRaPpfrzF Mo BB RREBY

a°31@ﬁk~ﬁmﬁﬁ%ﬁ’w2*%%ﬁmé%m%**%EW’
# e 1 hr 3t # £ b2 o en it B3 hr § %55 2
B3R RSR 9 3{”’(]50g) 5]‘:?;7‘J‘%FE'F’,'llgxﬁﬁﬂggkp\ﬁ?ﬁ,?’.#l;
B 2R TR BN o2 X LY A -@%E“'%Ea% 4 4¢
rZ 3 24 Fé%% + (200- 300g) A3 ﬁ‘irﬁ;}%j J;;;B o

E!,

L
E #Eﬁﬂé?F'“_L 23 :00 -

GHRBRPY T ALBED > A RGEERBLI ARG BT
rh Rk AT R B RIS R > L R ia g
BTRE o FRL G- G ¢ p48hrp > TF RS G 2INR
MR E S F Pt A8 hr et Rt wlciT i R iEa R s e A A m#k
E3wolcih & P W48 hr R A icd " N2 iigazisfic A
it B RicE -

Rl PR S B Y 24 hrp 024 hrisfgad Eprp s > o
IFEHREE RS OOy R T FIL G e a R 5
mEF EHARREOTIRY  RAPFOFRFEE L 24 F 52
TRERPERFERFY S 9:00-17:000 ¥ K2ék17:002 =P 9:00 2 =
S P R oo i RoRE PR R R PR i e i 3t 24 hr 2 48 hro 4
IR AR et et BRI TR At 9
Frxr e fe 5 aE BT 32ie g R (total mean retention time, TMRT )
(Holleman and White, 1989; Stevens and Hume, 1995) -

Mi: s, TiiEREespFapEpErrg -

2. G FARE Lw it F A

AT TN TR RSy SN E T R N



e IR 09 T AF RS K2 BHE X i FRAR G -
RoM24hr S A% 2% 10-12 p 2 P HFRPF o HFKEI P LA
FRAZIEEQHSEIZ RS E S AR LG FPE

BE3AP > B4 L2 NBHNE X LRREDEEHFE BT
ERAFRMNEY 2EEZ2 > LTSI pRLRETZ
ﬁ feH-H 3 X e P TR EHER L o MR ke E TR S
WHBEHLL L2 - LEFRAPN FHFDF R T - LR
ik o

A

(Z) #F&HRapr 2 EREArdr

SESFAPAR FFLFE A2 R R 1012 i R
kG a2 R RN aRRK 3 2 RELS KT BHRar L
iz s MUfe ey AR L D o FHREAE R R BT o EILPER] R R
%éﬁ’h?ﬂf4 B Av 0 R a #@%%W%é%”%’%%%°%
FA B PBREHES L2 - e Eda it dplE V- YieaRk
gAY -

e g R a2 AR E L8 5 60°C IS %15
ERERETERRIABEFAE (ThigE ) Wiz &1 Wiley mill #
Fio @ 2 il i 20 mesh & & (5.69mm)> - FHEAITHRAB R ] >
M RFY RS EE R B B L rigEmY %o
Epis:EFAFTR Y o

AL LITIE P 2 FHicH F (dry matter, DM) ~ 42 %3 % (crude fat,
CF) ~ #2 3% (crude protein, CP) ~ fe % & (crude fiber) ~ % & (ash)
@ & % 4 0 P (nitrogen-free extractives, NFE) U S IR S S AN
A e e s ez g B RE (R 1985)-
Ny i B M‘EF RHcER I O B o e by 2 B F P RE R
B30 4 i e & (FE 2 0 1985 )0 S AL chie B L 4n Ry vhdciE 2 9.45
4v b e F-v ﬁﬁ:ls :‘bf(,l'l 565 2 @ Bt fe R aBciEk L 4.15 0
@E (FziE o 1985)-
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s PRSI R F YRS 22 54 (1997) 22 i
7o 273 it

-k & (moisture )

TR E23 18P 2g B fFR A7 0 ik 2 105°C iz 2
JPE S RN FEE R LA 30 A4EISAE 0 L E T Y 1 105°C iz
0 4451515 4730 4 4F FE 0 - L £ 4ER Y (EE) 4 Bd
A3 HERTL KR cEPEE SRS - (D) 2XHER £ BB
EAE3Img T S (2) fFEEL R T - AR e A Fgiry VRIE 0 W -

KA (%) =H*§‘—Eﬁﬁ gj?ﬁrixlooj + (37 m,%e%z‘fki)}
|

B 07-1 g+ 4 r 12mlEmnf (95—98%) 1 g it A (KySO,
B2 CuSO4 ™M 91 REM = ) K4 4] L (BES%d 6RE Rt
L pE) 7§ & E%5 s (NH4) SOy © £ £ris4e » 20 ml
FAEK s R r 30mlkd § f4h (40%) T4edh o g NHyfd o % @
sk B 0 0.1 NH,SO % 4 g 4 @ * & 4vjk B ¢ 0.1 NNaOH jf 2@ 4r -
TE RELFNE R REFE A AN TTILE NS FRE L 625 TR
(Rl N

¥ & 5c4 5 (dry matter, DM) %

([ FEEFE - R E
&g

Ik

x100]+(%‘r.§¥4f§r‘?p/g‘ 'k

2. #4e v (crude protein, CP)

_ (ml H2SO+x NNHSO4 - ml NaOH x NNaOH)x14.0067
e e £ (mg)

23 7 (%) =N%x6.25

N% x100

3. = %535 (crude fat, CF)

FI* PIEERA RS Y ikt "f %% (goldfish fat extraction
apparatus ) i {748 P53 E B o #-30-35ml ¢ AT R ST F BEg R o 4oL
RN E AR g ik Ris KL AT v FIT R T TS e,
5 0 F] 4 e M;,;ij]—%l‘/%’?aiiﬁ\f 7R RS (Ao~ ¢ F
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@ﬁﬁi%$>’ﬁﬁéﬁﬁ%°
QIR A BT E R PR R

) . g _ Z.
Aefg s (%) = E e

x100

4. #e %k @ (crude fiber)

RS o BEPRS LEFRARLSIT B 2g R A @8 >
4e » 1.25%2 H,S04200 ml £ % 30 A 4> 4 fei {554 » 1.25% 2. NaOH
200 ml F i 30 4 480 7 3 fROA AR T T S F Bk 5 130°C
WA AR E @ AL~ 600°C At E Y 15 30 Ak iR
BEEEB Tk

R (%) = Jﬂi%ﬁi(ggﬁ“ LE£B), 100

5. % 4 (ash)

i;ﬁng_—g 25g 15 F » MR > A Y 22 600°C A i 4 ] pE
)%#{—”LFF tﬁ;}'ﬂ ’ Ij'r"i\ ILJ%L‘L&K I 3OOOC B":Hi"jjj% ’ ﬂ;i)\_‘é’a

J??Bgﬁfpl 197}1‘“@{' S N VAN
g 2 "’l“’\/: é‘_{?*ﬂj:, E’7E" é
wn (%) = £ Hﬁ;{&é HEL 100

6. & % 4 ' ¥ (nitrogen-free extractives, NFE )

PEELTRE O RAAT N SS B R S AR Sk g
fe i o EF R OP R s BT S50

EF NP (%)=
100— (kA Y%tie 25 1%+ 3 %t 5%+ 4 A %)
7. #i
PHELFEE RS TIhS Y A S A B ST kg
R o~ BF RN cEREE s 0 B T 250
 Zit  (Metabolizable Energy, ME) (%) = [(9x3e 75 %%% )
+ (4xfe 39 %) + (AxE&F # 115 %))
it (Gross energy, GE) (%) = [(9.45xe %53 9%%% ) +
(5.65x48 F=v %) +4.15x (& § 3 1 %+ 5 2% ) )

17



B ARG LR TR S LRI SR
ok gl h A AR (basal diet) iR & 4 A 5k % -
REFE -~ Fpz g Fadd o 25 235 (Gray, 200140 #rit -

S s 9 RE G F-RHEF Y
A i i 5 (“*@f)+¢$@%pf¢w%mﬁiww

() KRi h#c

#E R (prey mass presented, PMP) % #c

Mg p A LR R 2l A ulEE s BT R
- LAE PR EFEET* 200mm- 119 mm 2 0.70 m
d P32 TR iR R > Aok iR 35 A e
R E AP S oo@ 18 R-H AR R T;FJ—@‘,,ZHEJJ]FEII_}T%%‘
i % #(Hewitt and Robbins, 1996) - F]§ 4= R B~— L & § 2 P if i
s R E BRI S 2B R WL ARD ko

CFpyp = g ?‘ 22 £(g)

FAFRGATE FIEEE

|- [
S
S (T §

4

R
\_

o

\
s

L
L
I3 73
e

2.} it &+ (prey mass consumed, PMC) i #&k

Borg e et o - LREFF R AT B~ L A
2R WL D ko JIF B R H - % ARl 8 RSk pE
Wa2jga d "X @Efrd 2 R E 2% o R YRS

WA fEal (R EE AR ) L R AR e s b
SR bl M S L et g B il B
TRGIE 4R E S B PELE - TR TR R R

jreng it d > TP HE LR R ol ko
#aizE ()
CF - s s
PMCT B R i F (g)
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R «“ﬁ?;:i/z,\ﬁ

BEHHR L4250 (2ep2) oG REKRE 8 H > LKA
MR LR iR a R LR RS A RS 3 E
AP CkE - REE A2 E 448 - (a2
2f) ~A#HSy (Tpafafer il 2 /) - ZHFEFREHX RS
SR L NAERRE SN = Bk L AR REEE
AL SFARTLAR AR S RO FEEF A -
TofLie * SPSS12.0 ¢ v ik AHM s St frwes1 L oo
1 &az PgiEs

AREGFHREF 3 Ao F L2 RE ~FEE 2R 3 X
¥ (yei/p s pdmad (g)/El ~#E£\é&35‘a‘ (g) /P ) » 2 4erf iR
LG fd LA G ot K it e Pjrﬂﬁ;“!ﬁ‘l C At {7 0225 2
B-CHBMESAHMEF > 3B 2130522 500 g sk 2 &
Atk A BcE 9l 2ty it @k LS uEp LR HEE
$24hr P s LR o5 F Pvlics F P RPFRWRLE S R E o

KEEMET - RPF AL E» G2 H e B FREL F o
ﬂ&%3ﬁﬁ£#&%ﬁﬁw’u%ﬁmiﬁiaﬁﬁﬁﬁﬁ%u@%
Z WRE Tk p #Eiﬁf‘a@fiﬁ“,f MBS 2 R E  TIaE p oL w
",/TT i d 2 W rE o £ 12 Two-way ANOVA #% . 3 f# % £ R EF £ 5
RioRME a2 FF o N H T B P

MR SRE EER 3P EF 5 E ol T g
BORE S THE pREARGE & 5 AP 3 X2 ToEHR R L
(Standard Deviation> f§ - SD ) 4 Mann-Whitney U test( ™ T f§ £ U test )
TR AR BRI BAREF2Z LB -
SRR p 4SS ;}Lfﬂ 2 Kruskal-Wallis one-way analysis of variance
(MTRAK-W test) iz 4 ey fasz L8 > a 2aFHHE2 2
FAH P P2 Utest & €9 #ﬂ;féa»ﬁi 2B ol MM Eﬁ?la\ﬁ WOgRE & R
EHToE p R RBREMYE > Rtz TR gt
RITEAPR L -

2. &G
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LakGz 4T A nd g L FPE Yy ,Jfrx//Tj X AL cER A o
A ARk E4 L ﬁ@W(2ﬁ2ﬂ)£ﬁ téﬁ%ﬁo%ﬁﬁ

A% 238 ‘wﬂﬁW(A‘BID Afpdsk o H¢ 28 2B (B
CD’ﬂﬁéi%B%w%?Z%ﬁ%ﬁ§¢ﬂ5muyL}’5ﬁm?%§-
Ao R 2 AR P By TR 2 £4F 0 2 RN Bl 3 R 2
TioE iR B Z (SD) B {74 4 o

@W“#iiﬂ%ﬁJk—a#@ﬂm’mﬁ@#ﬁa3ﬁé@ﬁ#%%,
Awlr K-Wtest g iz @ fafpz £ 8 > @ 2 &5 R 11 U test & 2
Ay LB o

VLS B A TR Tc A T e T iak p i E 2 AR o )
* Pearson correlation # Z_> VR ey F RS L Z EE LG 1 T2 B
IR NS 0 S SR CRER A %%ﬁ O IR A
ﬁ’fﬁdﬁ%ﬁﬂmiﬁﬁg’%?“ﬂaﬁ mﬁﬁjﬁ BiF %
4?4%§’ﬁ@9%@%ﬁ%°&@ﬁﬂﬁalﬁahgédﬁAg
LR FAepL 5 A9 JF LR - % fFad
TRl % 7T o

G iRy R

%%iiﬁ%@\%%%?%@‘ﬁlh@gﬁﬁﬁ4MH%£
ol 4 fElcdy 0 FARERAF LBHMERE TR 85 I%?B*F"*Fé;’é
iR § 4 “E%'Ef"fr'gzj » T TR - X8R L = 3 g
AberFE KSR A8 hr Al RS R B S - X sk
Frohe FLEVNRRIEK2 ARFPTTLEX IR RL ) L
2.5 A8hr 3 Atavd R A PR L SV hT iR p P L yedc (24

hr)e §1% 4 & 208 3% 2 2305 p R ARG Efor p sl 28 A F
g2 qrE B o m SR A8 hr il Al T E A8 hr it B

N N T I . 7%%

ﬁ‘a#@QWﬁ«gﬂwa%gﬁﬁa4&nﬁﬁﬂpfﬁb .ﬂ;%~
apup o4 K-Wtest e 2o A2 £ 8 02 fad
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*ﬂ‘]"}'fFZfézgg?f\aiﬁ‘ |12 U test #& Lg,#»,ajfﬁ%\ﬁy I8 .
"‘jﬁﬂ‘fiﬂﬁﬁ?k\’}‘r*ﬁ’ R BIINSTL SUNVE SN EORRE R R N T G
B kGt F e 4B PR

4.3 R R Gk
...... cP-8 2 a2 R Glcs WY E 3 XA ldy 0 P EF L BAYE3
% 2_ I 3ai e it B (prey mass presented) Feiy i Jf&’;i % % (prey mass
consumed) - 4 R fré 4 (k% ~REE 44 2FH) L ko
Bl > RAEF R PRIZI S RN 2 qu_ % #c o ’f'l"* A SRRV U
af v Ak aut i) o a‘r“,ﬁ% LGl s R g F o
%%%ﬁ%ﬁ*Wﬂiwbﬁﬁ’wﬁﬁk*%@’*WﬁiﬁE
BT 2R A S BT g LA B H R THERR G2 i
R Gz o )it R G#EcPIFH 8 ﬁ;é_afrﬂayi Lo bk R A #ic
%HﬁWWiﬁﬁ&*L“’Eﬁ“éﬂ AR IR B8 T RS2
e Chlcerip R AR R -
12 Wilcoxon signed rank test #& T_ BB~ G & 8 G 47 2 @ ke I &
I ez £ B o 12 Mann-Witney test » %] T% e foif it R r Gl 3
Wh PRI USRI BTG AR o I M AT e T
e e e FApBE o 2 afesiay £ dod o A
Few it FEGICRE Gl APM I o FIY VR BB ar A B &
By i ARRE M  BcPR A R A R R D G E P log 16
£ E AT §F A AT T
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s

\\\?{r
4
4

— ﬁ‘:Fl" Rﬁﬁ’»a;’{-ﬁﬁ

W2 LB REKRASPER 59:00-11: 001%%315%%%&5;:\
ﬁ%ﬁiﬁ‘;%#ﬁ\o I RLE SR o AP e G
"/T?”J’tﬁlﬁvf;" H s b Ry IR 45 15m1n"’r°’7vz,?b“r’ﬁ a4 o & Ak
& R E 54,090-6,130g 713 & ‘,‘,smgmqf,;;» PR e
FAPEF510:30-15:00 ik GPFRF T =% > 2P 54.5hro

.'B

i ayyPa ’EB"%%‘K’iZ—ﬁLI&‘% o 4rdk & T B
SRR LY GRG0 A BB DEFT IR A I 0 A A
Rlgre B304 > F TR ’BE'J}Jr,ﬁ:z&%a“ﬂ AAPET o FFT 2D
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LR 11.445.0 4.1+1.2 2.7+0.5
Adt s T p 4t 9.4+3.3 4.6+0.8 2.0+0.4

L gl - 4.4+0.6 -

PMP=it &5z £ £ (g) BEAFRERAGH Tice (g)> ¢ #iFpeit/os 2001192 0.7mm -

PMC=it a5z £ (g) /2R $F 5L E (g)-



IL

210 I BEPEFHB PSP ol 52 25 (%)

40 S8 A B G N e A T N K SR NS
Fdt AAIEEAEN LR s O Ai&is 87.1 933 957 91.6
LSRN L S 1 543 752 945 81.8
Best 1984
g o~ B s foEp o~ L 824 832 979 91.8
L R 93.4 72.1 99.1 96.1
8 B A RO~ & oS R EM2 00925 91 - 932
. Pritchard and Robbins 1989
s 945 926 - 956
R b EOFfors A LR 743 93.6 984 933 AFF
AL Ex LR FME 647 1701 - 637
) Pritchard and Robbins 1989
s 63.8 189 - 627
R MR R 252 530 148 278 A&7
% % BT FM 25 412 572 - 50.1 Pritchard and Robbins 1989
8 HoA 70.1 46.6 945 71.9 Gray 2001
¥ & TR 715 650 802 745 AFF
REE e 22 . 578 527 - 57.6 Pritchard and Robbins 1989
s T+ e 29.7 700 71.0 - ,
" B pe Wei et al. 1999
i 46.0 83.0 8.0 -
BASZOERE S FRES M2 R 792 607 86.6 79.7 A%




L

E IR E O ¥ R S PRI SRR

I % #c (prey mass presented, PMP ) - iz ! o

PMP & it i #c?

£ G 38 P

& 4 57w T 1 fit AT Y=y

k& 16.6 1.2 LR A L LR = A
REgEPy 20.3 0.5 A ez e F FAES EE

5 7.1 1.5 # & > B

& 5 32.7 1.1 B h R 1

of 5L AT 11.4 3.5 FR fop F i8 B 27 fovd & 4

2 d"/’u’lk_L r“ﬁﬁ:‘ ;4o ’f—?—ﬁ ?L"

e AR R (g) BV A (ml)T AE T iEd

VG geiim A3 % 2mm ~ 2.36 mm ~ 4 mm (Hewitt and Robbins 1996) ; ## 3 % 2.00 mm -

et R (@) BAFRERTFTRE (9)-

1.19 mm ~ 0.7 mm -



€L

W3

F 12~ 1% AR g TR E 2 ) 1 K dic (prey mass consumed, PMC) > 5 ¥ #b 582 gl * T2 g Ffl

(Hwang et al. 2002) » 4& /5 ¥¥ ¢F 548 2 jc 2 & § % o

RV(%)' 5 e %k RV(%) *PMC 7 A" 61(%) i 62 #5A
1.48 4 1.6 3 5.4 8.6 2.27 4
2.4 % 0.8 4 1.9 1.5 0.40 5
3.5 % 90.5 1 3.7 334.9 87.79 1
4. 4 ds 4 6.7 2 4.1 27.5 7.20 2
5.8 % 41 0.4 5 224 9.0 2.35 3

'RV % & F 3 2459 271k crdp ¥ &) (relative volume ) » T & o3t 258 @ ib cofd AR RL NE=T I o)



vL

e B A AT BT Y M Rk B A LY R B 2 ] SR T p A S b T2 G E

£ (g -
e 100kg (PA) e 120kg (PB) HE 120kg (C) HE 150kg (SD)

8 4~ fhup - ~FT ¥ F-~FT ¥ F-~F3 ¥ ¥-~FT i
R 185.5 185.5 2226 222.6 2226 2226 278.3 278.3
% 312.7 312.7 375.2 375.2 375.2 375.2 469 469
o 2228 2228 2674 2674 2674 2674 334.4 334.4
2 %2 2123 2123 254.8 254.8 254.8 254.8 318.5 318.5
A 635.8 635.8 763 763 763 763 953.8 953.8
S 1696.3 1696.3 2035.6 2035.6 21523 21523 2544.5 2544.5
* A 169.2 169.2 203 203 2333 2333 253.8 253.8
S 2228 2228 2674 2674 2674 2674 334.4 334.4
ER S 2228 2228 2674 2674 0 0 334.4 334.4
7P 0 315 0 378 0 378 0 472.5
ko 0 385 0 462 0 462 0 577.5
£3 3880.2 4580.2 4656.4 5496.4 4536 5376 5821.1 6871.1

N
(e
<
T
%
ibe
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