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The Contents of Abstract in This Thesis:

Seed dispersal is one of the important factors for shaping forest
succession. Formosan black bears (Ursus thibetanus formosanus) are
omnivorous carnivores, and fruit is comprised of their primary diet.
However, because of their enormous intake volume and extensive home
range, bears are generally believed to be potential seed dispersers. The
objective was to explore the effects of the consumption and digestion of
seasonal fruits by back bears on seed germination to understand their role
in seed dispesal.

| fed 4 captive Formosan black bears with seven hand-picked fruits,
including Quercus glauca, Prunus campanulata, Machilus zuihoensis,
Viburnum luzonicum, Malus doumeri, Eriobotrya deflexa and Diospyros
japonica. The ways of consuming these fruits by bears varied. Bears
often swallowed fleshy fruits directly (63-100% of bites). However,



they often crashed and swallowed the Q. glauca acorn (73%), or simply
spited (27%). No intact acorns were found from feces except two. The
retention tine of 6 freshy fruits in the digestive tracts of bears averaged
6-24.4 hours.

The abrasion level of ingested seeds varied by fruit species. Except for
E. deflexa, most seeds of the fleshy fruits collected from bear feces were
intact (40%-99%), followed by slightly-damaged or pulp-wrapped seeds.
Partially-damaged or severely-damaged seeds accounted for = 10%.
However, higher percentages of slightly-damaged and intact seedswere
found form feces in E. deflexa (48% and 23%), along with partially- and
severely-damaged seeds (29%).

Either ingested by bears or in control graoups, seeds with pericarps
removed (i.e., intact seeds) had greater germination rate than
pulp-wrapped seeds. Especially for seeds with dormancy behavior, such
as P. campanulata, M. zuihoensis, V. luzonicum and M. doumeri, the
germination rate of ingested seeds were significantly greater than those of
the control groups. The result indicated that pulps would inhibit seed
germination, but bear consumption could help to remove pulps and
enhance germination.

The ingestion of bears resulted in diverse abrasion of seeds, which
geminated in amount and time differently. Pulp-wrapped or
severely-damaged seeds often germinated less than any other groups.
Wrapped seeds of all 3 drupes (P. campanulata, M. zuihoensis and V.
luzonicum) in control groups did not germinate, but for seeds collected
from bear feces, the germination rate were 21-70%, with an average
germination time of 1-8 months. Pome seeds of E. deflexa and M.
doumeri ingested by bears had the highest germination rate (88% and
96%) among all species, which was 1.5 and 1.8 times of the control
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groups, and their average germination time was only half of the control
groups. Ingested seeds of D. japonica also geminated 1.5 months earlier
than the control group.

Compared to the naturally fallen fleshy-fruit under parent trees (i.e.,
pulp-wrapped seeds in control groups), Formosan black bears enhanced
the seed germination percentage and shortened the average germination
time. This may further decrease the possibility of seed predation by
other animals or fungal infection, and then improve the ultimate
germination success. But for acorns like Q. glauca, bears may work as
seed predators. Therefore, my study suggested that Formosan black
bears could be an legitimate long-distance seed disperser for fleshy-fruits.

Keywords: Ursus thibetanus, seed dispersal, germination, gut retention
time , abrasion
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¥ X BT \pf;‘%é%"*"*é\ 2 PEHRRE TR SR E SR R
kR 6T ($T R ELPH S FRTHT 2 BH Ty

B LAE A A ’E‘x?’rm#,,%g) o TR G IRF P 0 I E R
FWHEFEI APk R (FRE62T) 3 h B RaF 7 k&%
PP @A TP MBRBIFE SR DR EHRBAILY
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AW EHA GRS FIE 12 - o ¥ AT g
Bdfr B Pt ERBRMGRE  2ERE B p R ol
iﬁﬁ%ﬁ*&C%%ﬂﬁﬁ’%ﬁ%%%m’uﬁ%ﬁﬁﬂﬁﬁ;
R e B R AR ER AT GE A 1520 A p BT d o
e pE LG (FU P 0.50 ~0.75 ~ 1.00 & 2.00 mm) il p A5
MR R B BT AR T ok BRSPS %
TR RCRGFRZ s B RO MR EE IS RE AT Flp KoKk
g 3 A RRCE R o

TR L A XRA
(-) $FLWF
WHGELE TR AR F D P IR BT HEKRET R

Foenpt i 2P R Mt R P T B R R S e IEELI(])
F-FE (A) g X8 RE% %8 ¢ = 13:00 (5 0-5hr)
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()% e (B)i4&a ¥ 2 ¢ = 13:00 P %9 18:00( %) 5-10 hr) o
() F =2 (C)iaad < 18:00 FIFEX 5%+ 9:00(.4 10-25hr) -
(4) 5w pf (D) 5481515 % 9:00 2 18:00 (5 25-34hr) o

AL ARSI R R LR s &S A
B3 7 #E% A EENREH TS REF vk G E%KE 2L T
PRE T RE - PR EARERY TEFEPN TR G E%A
FeP R e AT AFRNT O REL TH, FiF- &
jrenTiopt g S fifE b I L L RRRYF BT EhE
PR 2 E e Bl A AR BRI E -y A2
PERT A S RTEREPFRF R BRI E D -
i A PR o

(2) 3 2 mA

AL AL ¥ - BRREF AALARRYERTER
Pif LY e o A ABE BT F Ll B Rlent
PR O RBLERAEFEIRE R FELEE L PR 200 248
Fo-XEFEFI LM TSR V- Y HEEF P ENTFIRR
PR T K oA T ER2RAFF P AR E gy o

FROER F 2B B Planpdd > @ A pBT U S BT
PHA P TR AT B FIPEZ AL BRI BT T FESK oL
BT~ Bdp -~ LR 2 S BIRE AT % L L e BT S
4T A SGR I SRS ¢ RSB 100 ko & 7L AR A
&»
il
\';'

-
TL.\»\

-

LPHREwPEEL BN PRI L LA - RPEAERE- i
o FF AL N0 PRF I PIZESfAF 2HE 2 L4 o
Fagf FlEkF o) o waklE AT R E LT R 7 A
HogPB D SgrllafEd > BEXHFRARAA L A sA EEFH
At Tanan > SR E R N e U
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VUfRB BB A WA iR e ek o g e R A A
22M00 - IEEVE=STE - Rl T W B KR b ) AR 4ﬂ§é+ %o X0 FE
Wkl TG Pos L oha A 6 A o WA B AT ] o 7}@4- %W
—‘ﬁ"ﬁﬁ,@,sﬁ R R %Bg_,E'rv;fé—nL’F@m B A%
WA AR AL R BRI NEIF EF LG ;»#E—‘F"fﬂ |i& -
Hazag s (1) ERALIE A+ ERAEA L EMS G AR A
FAF T DIPTSR R EEF RGP 1/6-2/65 (2)
6§§ﬁ,ﬁ4ﬁ%£ﬁgiﬂ%»@ﬁ;ﬁﬁ@%ﬁ%ﬂm%%

» MR G M ERBT R 5 93/6-4/65 (3) ERLIE A AE
é‘ﬁﬁ» el o RAAARNIFLIIN IO AP AT
% m £15/6-6/6 °
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B M EFBEP TRk Y AR 25 gk 0 R FE
A o BF-BIPEEALFEREFIFET PR T RS

o
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o

o

REAAS T 0 A K RRAES S F R (40 1995) o Lipegs 2
mﬁ’ﬂﬁéﬁpﬁﬂ SRR R AR T RRE K- L
H = r’P"ﬁ fié’- ﬁE‘Y}r Tp ""‘#\ B l‘ﬁfﬁ\jfé——l- ,wﬁb,mu,mﬁ—r BT
RIFARR A fs 0 B 15°C A K A IR 15 % o
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BORRL T AT o LHRTE N 5-7°C A 4F 14 6 a1 15°C
RAE2 B0 (4% 51993 %% > 2000 f§ £ >2002) o 55 1A
YR Haopwiad ke (ME-1999) B* »ERT &2 4 F
EaTS ;{r,?ﬁﬁaca R R p#2 ERERDT 15°C M
4EELME S [P IT AR A MAAILT S 2 %% (k- 1995 ; Baskin and
Baskin, 1998 ; ft & - 1999 )

@f@!ﬁﬁ’43%ﬁﬂﬁ+—%°#m%%iﬁﬁ+£ﬁ%
ML TV ROHMKREFRA P RAPR - FFFRIRE R
gxgﬁkgﬁg%mééﬁ@;MPMMJﬁﬁﬁ%ﬁéﬁg%m,
T HEFTRA O R RFEF R o

pi“%?ﬁpfm’—‘*:SS% f)‘ﬁé*sﬁ’?‘f#g{—/k 0%@—3-7?9‘—1]735;
%ﬁ’u%ﬁ%ﬂﬁﬁ36mmﬁmﬁm?’pﬁgﬁuﬁ%,ﬁﬁ
FHITE T fES (k0 1996)

(=) a3+ i 7 2skA e

\\\\\

@&gvﬂaaAufggoﬁfﬁﬁﬁﬁmﬁ@&ﬁﬂ’*%ﬁé
G AR R AT N o

1. 2 i 2 %2 (bearingested seed ) @ ot g jiptif @ B2 48
F o B LR R L2000 2 He T
o2 fEF Pl EF e g0 100 i o sis 0 3 R
7% XA A WA o

2. 2 % p 2 (extractedseed) @124 12 B RRFFTL %
U100 ki o HITHELF AL LG ML BRI Ya Y
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S B o

3. ¥R (controlseed) © p Ak & - & oSk &9 ¢ > B 100 47t Ky
FEEERESF T DA IS o

(Z) &+ 7 2% ER

ﬁiﬁéﬁﬁaiaﬁﬁﬁ’ F1% AR b BT TR
Lz 2 R o BIRARAT TR DAL RBREFEIP T FR Y E
m?#ma@FWW+@mrﬁ TERGELET LR LT
m.j—_ :Q’\I%. ‘E‘-f”pé‘%?’T'\EFLJ"‘? K g %%ﬁxmiﬁﬁ S Pt‘ji‘
P @i+ I RE G pARE -
N ?,s}:i,g\*fr
TR F R-2.5.1 33t 2 L7 78 4 (contingency table )

¥ = ¥ % - One-way ANOVA ¥ Two-way ANOVA #% #=_
Kruskal-Wallis # ¥_% Chi-square #& %_-°

(-)es%d s
A# 3 2 Chi-square e T o F L -2 s - ASF NR=FBL ST

SEANGIZ LR ME AL AL LR F IR EA R

HESFLEMEF XFARE MR S F A A2 Bl o

S fE SRR B B RS

TR L RGRBTRALAET L B BAISE BT
ERNRES 12 S IRl S ek B -k Ry RO



REH B 100 B (E v 2T 2 0% 100 4 B 2 BE A )
EELERAEALS B T RRII DL LITELT AV L L
FoAr @IS o LA T W2 A el o £ R
100%#7 18 o e BREF RPN T AL E5TER A0 6 B#
e PRECP AR S AFARR BT Hodpde o £ BB LR PB4 48
FET R 100% 0 LR EEM BRI OE XFRAET 0 I
AR AV ble UABMATH PR B AEF AETHD- &
TALE R AE o O IR N o R AR AR B (G o

(Z) Iy Fz T yER

faﬁﬁi%%ﬁﬁT@%ﬁﬁ%?ﬁ’iﬁﬁﬁﬁﬂﬂwmA

P RFREL LS NP RFRELSE X FE T D
ﬁ+&ﬁ'ZRﬁi&F“mﬁ+wy%&’ﬁ%u1%%’%a#
FRREP LTS5 § 7 F - Tap v TR LT i 7 X%

Bie® t % > R8T mﬁ-ﬂ‘ﬂtn » Az fs i “’/f AR SR
P2 T g (BPE > 2004)

14 One-way ANOVA # T 2 XA EFBF p 5 FL B o
Simultaneous Tests ~ T-test 2 Z-test 7 2 X% AL AR FAF > pi 7
»F'“mia“l t o ¥ 12 Two-way ANOVA # TR B 2 L S ALR A5 ﬁa‘

FAP IR B LI RARABT LT XA F]F T i
A E

\—3

15



N id
3
*ﬂ

- \7T§+/i:$

TTC RIREfEF E 4 % BT > L 5 100%% 7 KI1# 5 78% - L
a2 aghe AaXFLEAIFHT S ”TEF,; 100% > &g
TR ES AFGER e B

JI* 2 EHERBERAET > HE 4 ) M B R L LER
24%~ E R K E 67%~ £ 49 81% ~ - A F 89% 0 Liptfa fEF 54 B
% 100% o

S~ EkREfA A

B = %ﬁ;é:gﬁ%'?fﬁ_—? LANCRNIE - é Tﬁ“‘ B R ;K:;z—f? L H o P
o FRERMBEREE (2 Do - S8R Lk 2 L%
F ooy enfaF B T o4 w5 7.242.7 # (meantSD > n=30 )~ 2.0+0.7
¥ (n=100) % 6.7+1.2 % (n=100) #- -

ERORE S S ERS (347223 mm 0 n=30) H & & FRIT
&=t &b Siid (21.6+£1.5mm )~ Lidds (17.941.7 mm )~ ’F*‘ B4 (12.9+£1.3
mm) > LT (93+41.0 mm) >~ § 4 (74405 mm) > F R T F B
(4405 mm - >n=100; % 1) S F £ & 1 5 ,-’g%‘;fé;% 249408 g B &
(n=8 B ) & R& i 0.1£0.001 g (n=5K)> His 5 F &£ & &
s obdF 55501 g (n=15 %) ~ 7 KI1# 1.8+0.1 g (n=12 &) ~ Lt
1240.1 g (n=9 &)~ % 4 0.510.03 g (n=10 )+ LR 0.5£0.02 ¢ (n
=10 %> & 1)

faF T o T Bl 5 R 12.941.3 mm (n=100 #) &+ -
* %% 3.840.3 mm H] 0 His A3 TR T iRt L L4F 104407
mm ~ JDiptds 9711 mm ~ & #H % 6.7+0.5 mm ~ LT 6.5£0.5 mm
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2 A 4p 6003 mm (% 1)-

11 R e ﬁ%ﬁ KF Gl a7 5 FRE M Z AP %
CLT=~ A4~ EREH )mﬂ’**”%‘\4él\—y<"“Jﬁfl[%*/\m
e L A AEE 99.9402% (n=12) ~ 97.1£6.1% (n=12) %
100.0+0% (n=4)> EH3tm 3 FEF > 2778 € Nt 17 £ v
{7 5 0 A B IE0.1£0.2%% 2.946.1% (% 2)

iR - Ee Ry MEBRBSE >N HEAF oEa L 2
o ENFEREFTELR D ERE NGB AT
AHE SEHEE 97.2% (£2.9%  n=8)° Rj: G a Lipfo pF > R
i H B S 62.7% (£31.8% > n=12) & NI F v ble, H %
PREE ATl aiT s (36.6£312% 0 % 2) 7 AW &9 B3
PRI > oG bieas ¢ FEF A R o

TH

yuxﬁ.a ﬂiﬁﬂz‘va‘—- Fﬁﬁf{
(80.0i27.3% 'n=10) > Lx BRI et NS » 0T 5
(13.74232% ) > B et M EF P62 F vl (6348.1% > % 2) -

PR E g BB P R R kR P
ﬁ%'lﬁl“ﬂ“?rm@vlf’ﬁﬁﬁﬁ’ﬁ% IR EFERERT S
2 a Rk (FRIHE) 8 (75 RN

i~

B HE 2 fﬁi‘i«%‘? Pl RS ek AU vl 0t B i B (384 + 41.9% >

)z
-
kS
*'}L
\%
-
ﬂ‘F
QL
TH
>/

iﬁ»ﬁiivi»'livamf—?é (272i306%’z\ 2) n—\ﬂzﬁ\f’mm
= LORRGEABR ¥ NI BT § ek 4',a—§u/ugmﬁ A

ETINS
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R EREEL CPEI O NEEINYERTER

CEREREE A AEREEOATT S E RT OB ERT b
19 -} BF (B4p) 2 2.8 /P PF (LTS ~ L) 7 & > QT pFER G
6.2+4.4 /| P& (n=58)° = I N HF R @B FTOPFF > k= L L
9.246.8 -] FF (n=12)~ Liptts 7.6£54 | pF (n=12)~ 5 %#F % 5.9+1.4
)P (n=8)~ B R % i 5.120.1 -} PF (n=2)~ % 4 4.2+1.3 | pF (n=12)
2 LT 41409 ) pF (n=12> % 3)e > A A+ % B AE
P57 (Kruskal-Wallis test » y°’=25.9 > df =5 > P<0.0001) > 12 L2
s B et s SR LA F A L B (’=6.5-11.9, P<0.001,
df=1) -

BT S Rg ok EEFes s 235 @ (414) 3 323
TR (S8EE) 25 BTHOET L 246552 ) F (n=58) & f&
G330 bR B PR R S L 27.843.1 o) PR~ LR 25.443.1
I PES A A 24.842.7 ] B LT R 23.947.0 ] P B R K IE 23.440.1
JpE S Lipege 210475 ) BE (£ 3) e A AT NS E AL BYTRER
¥ @k ¥ £ 3% (Kruskal-Wallis test » y°=10.2, df =5, P=0.069 ) -

LT A PRI LR DEFEFTIBEEF 0 AR
SHHTA X (934 ) ok aR%T (£ 4) AR (0-5 )
P ) "$ ERTFLGFAE AT RN B e B 57 8 5
FH AT TR R Y 02-0.7 o Bk G ERCE T AT R
#e12.7-8.6% - B PFEL (5-10 /) pF) Tiap ¥ § 9 2.3-3.8 35> b5
Ak SRR R T S AT B h45.7-61.2% Bt B i
FRE S F CPrER (10250 pF) T3opd §95 113345 3%
KA GRHICE AT 2R 21.8-43.9% - D BE G T35 0.3-1.1
oz g E s B KRR R T AT EE41-83% -
4 ;I»U-E\;;u BB R TP EREDEY ABCAFER IR
2B R T AT R R € E B 0 T 9T 428 8096
7R el g 524 PN R o
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i » 2 AERE PRI AT RERERE B AER
T53 82 & (% 4) LEFFHF A RHRTILED 7+
B RSN HITFE TS U F AR L~ SEHEEET D
PEEERS TR RHRE N8I pRESST EET 0 ERE
FenToEas ERATT 03102 27 > Ka H T g E &R
5.542.1 i?’iia*’%lg I%E’E?Fé& L 23.4+0.1 -] pF> 7 483 chpti s 2 B
(60.7%)~C (393%) @ FE#KEHR 7 -

(%)

S EEE I
(- ) = 8% 3 AL L™

:ﬁ%ﬁﬂ’i'ﬁ%k&ﬁﬁ%ﬁﬁéﬁi&@*,@ﬁﬁﬁ
lﬁ'—l{{g:zlr:&.}ﬂiﬁ__},* L\T'[,Lﬁ&ﬁé# % —k /# ]Lal»ilz fﬁ;j“?ﬁ'i
FAER o

BN BTSRRI L ERIERRET &S
(59.9% > n=3,796) > B Z ¢t G &P 83 15398 % = 2 € & £
FRFR R E 25 02%01% (% 5) o ptAF it b ER
HHELAAp o BNEF LR LIFARELET B 5 (51.7% 0 n=3,796) »
HAx Z A BEEAFE27T5% ERAIERZLFAF VW HERF > A9
5 105%~58%~4.6% (% 5)-

£ e T R s o LTRSS k0 Bk § (82.8% -
n=6,136) » H =t % ¢t % % p A+ 15.0% HepwrR I ERX Jp et
fa+ % Wikl M 2% (£ 5)o

R hlpp A o MER AT ] 47.8% (n=2,450)
B B AP REAE (24.0%) mX4F (234%) 2 £ R X4+
(44%)> B %P fa3F 51 04% (£ 5) -
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SR AN LEEY o B U E LS S A 98.8%
(n=2,496) + H# *t B % p 85 4 2 £ R LITET & BB B
A 1% (2 0.8% ~03%~0.04% > % 5)

¢.+ﬁé+ SRR ST R LA ERSHBT 5
4 5 & 1k 39.8%27 39.5% (n=5,966) > *t K &I+ 10.8% ¢ B
2EREIRAT AU 49%50% (% 5)o

e g R AR R A ’E“u’*’?my~«€aﬁﬁ¢’<1v”?&’mﬂi?#'l
BEBE G N BE G r BRI RN AT 2 %
AR ARMNEZE (960%) - ERZHE (9 17%) 2t {5 p
B (916%) B % B3I EHSBLFRERS A Y AL
W2 ERIPMES o BRI F his (5 2.2-44%2 7 )

(Z) SFARERHEF AR

FUIREFALRGRAFILFRLA FREFILDT B /&
F PG ehde R s § LR (('=6,656.0 > df=7 > P<0.0001 > B 3) -
(KERNER S R S PR B S S B A
(& ik 72.4% > n=18 ~ 52.7% » n=12 £ 40.5% > n=12)° $; % ch?t §
AR EFEER Y RE ERAMET R L B 24.2%2.1%0.7%% 0.6%-°
CEREAEF R R SERZFRES 342% P R LA 10.6%
ERSAAES 2.0% B P REE AT 0.5%0 bl o R AR G
A XS 404% P R EAHEF 10.1% 7 AEXFHEF 47%2 £
BAIFAEF 43% A5 F UL T LR LITAT L 0B 0 AP
R ARG R T E R SRR R A L
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(Z) A+ g p T EEEEF BRI
l. 2%

LTS GG B2 R RAMs R A B
CXpg (£ 6) AT XIFMAE T AL KRR 6)EF > A
3 DR A B S 52.0%(£37.6%, n=5)~57.8%(£15.7%, n=12)~76.0%
(£20.7%, n=8) % 81.2% (£12.8%, n=2) (% 6)c w PFr@F F fo i
Mg T 0 SRR T EF LR (=158.7 > df = 9 P<0.0001) =
BREREZ SRR A R R BT R T SERER
7T paa S AR o i AFAR A A IR B0 RGP R R e A
tez ABEL o PR ER AT > A D DRI LSRG 48.0%
(£37.6%)~42.1% (£15.7% )~ 23.8% (£20.4%) 2 17.2% (£15.1%) o
R ERLFHES LRI B 0.1-1.6% -

Lt RS e BREEOIFARARY > LA A
FL G BB A T DB A Y G 82.9%(£23.2%, n=6)~84.7%( £14.0%,
n=12)~ 69.7% (+28.6%,n=12) % 72.2% (£25.5%,n=3) (% 6) >
P B GBS R R b HX AR KR AT 0 A
3 DEEEA S L 16.4%(£23.3%)~12.8 %(£11.9% )~27.8%(+ 28.1%)
2 16.7%(£28.9% )4 & X FHEF |2 B-C A EFE L 2.1 %(£2.9%)
219 % (£2.8%) #rib it bliE > ¢ RXAFAEF T AP BEFET R
Bt o) £RXIFAF ADPFE L 11.1% (£193%) &F - » iy
BFEOTEN BT o XIFRRE T REFLE (2109 df = 12>
P<0.0001) > R X A2R 7 LR 4o m 4o A4 > £ R XA AR
B G PRE o

f

!

jei tENERTEF D REE AT N BCCFERE L 23.9%
(£121%) % 144 % (£203% > 4 6) v g HE BT
BT E AL BXFARRAET B CREE GRG0 A PFEL G
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46.4% (£23.2%,0=2) % 68.9 % (+44.0%,n=2)- 4= & £+ 0| B
B CEE TGRS 0 2 1k 13.3£15.8%% 132+ 18.6% ¥ B % &
BRIFAT  RAFARR2ZVHAI BREFERELE » 95 7.6-89%2 FF
A CHET 18% AR REMEN BT AR T HFLE
(y’=51.2 » df=4 > P<0.0001) -

2. =%

Fof g AL S e B PEED F IR R R AT 0 B
B AL DPFEA YL 47.5%(£3.5%, n=2)~55.9%(£ 17.1%, n=10 ) -
47.5% (£23.7%,1=9) % 41.5% (£ 14.2%,n=3; % 6)° & LI+
EERL G5 A G D PRECA B A 34.7% (£1.9%)~27.2% (£16.3%) ~
39.3% (£32.9%) % 182 % (£73%)° ¥ B LT 1 6IEFE 7
B4 0 A D DPEEEAYE 163% (£0.5%) 13.9% (£8.8%) ~ 19.2%
(£19.6%) % 36.8% (+13.9%)° £ & £ 45 1+ 8] & 2.9-3.8%2%
B @ 1 0.2-0.5% 0 B Sk RS v bl o PR R ECATR )
B ARG MELE ((=228.1>df=12>P<0.0001)> A B p¥
B RFplZ R R 2 RS A CoDRERRG RE bl
2P REFERIPHEF BTG ERTERARAL o g R L B
BEIp AR o

JeAr e SIS e PR R AT XA ELR
(’=14.2>df =9+ P=0.1156)° f& 3 12 @ LI it 6|5 F (£ 6)>
A Z DREA Y S 100%(n=1)~98.3%(% 1.4%, n=8 )~99.6%(+ 0.8%,
n=7) % 97.9% (£2.9%,n=2) HX SR XFHEF L 6/ A3 DPF
BAu s 04%01%% 21% - @ bR P AT F A PFERE 1.2%
ERZFHET THMBEFE > 2 HEE R (0.04£0.1%) -
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fof RN LSS G BD = BREER S EF SFAREF RS
et bldd B I D BERA S 53.9% (£17.6%, n=3)~61.0 %
(£17.3%,n=5) % 69.8% (£21.2%,n=5)- R L FHL 3+ B3 D
PEELA B 5 19.6% (£21.8% )~ 35.4% (£17.3%) % 23.0% (+18.2%) o
B R NAE S B PR IR b 23.3% (£232%) 0 e SERERY @ if
B 23%1.0%° BN DEFEPN h? RRIFE LRSI AET (&0
6.0%% 02%) > Vo RE s FEREEF (£ 6)cd VT ABFRY
PERFAR A o e i R B B R B AT ARR

R CA R LE - Aol U B L R “ﬁ% i MiER XA e BF
FRAatblag 24 B T et ¥ MaEXHREFBT ATiE b
F B o rﬁﬂlflé*ﬁgy 7},erF§¢$vy4@.%##@*,/\25&5\“—, IR
TR A R AR S R REF g B R B
oLt G RE RS BATARR 0 - B LR
4r -’rﬁ'hs*“i‘?» P e g s Lt s L o FlRt o B R R T R
NS A A BRI 3 - > RS BT PSR (B
R AT AR ) 0T g SRR S RN 2 AR o

LR L A B R R i AL R R HREE
AERBRTETF LG 85% (£4.6%) 2 0% @ w FITRE

T A EfES Y EJNajp 13.7% (£7.0%) % 0% (B 4)° & %5

Tz IR YT S AR (AR t=64n=14 5 F:t=73"
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#<0.0001) p 25 HTHRHER DLBITHEF FEFT 0 2 5B
i ‘fﬂ i BIF BT R BT e T RUE S BT o

LR E RS o H A R R RS b
A EMBE T @ T F o o u 5 30.5% (£15.4%) 2 2.0% (£2.8%) °
FRHRBE T ST S BlA RS 293% (£12.8%) 2 8.0%

(£5.7%)5 0 = BB T = w5 Gy 3 AuFRFLE (L4140
t=6.4 » n=14 » P <0.0001 ~ &[] : t=3.9 » P<0.05) A RE T SE
e XAFARRAES Y S AU BN HBLL 15837 2(H 4)

%@iagaﬁﬁmmﬁ oL R G L Bl R
LB DT F o A RER BT P 2136 B = —‘g R
M¥ AR (4 L4 t=-53>n=24> P<0.0001; % ] :t=-3.5>n=23>

P<0.001> B 4)c L B3R E7TF R DEA Bt RER €
BEvrsfis iy o

2. B2 XPFARRE FE G RER

A ERBEBET R CENLRERES p T S FEF L4
ferm p ot L3 (F=26.7 > df=1>P<0.0001) & X4+ chpi 5 F
(32.0%) ~3¢h fap ¥ (7.8%t =54>P<0.0001) 82X & < 3f
R ﬁ—v‘r”ﬁﬁﬁ'?’ﬂ: P D BRI G (AuE 16.7% -
38.6%) fH s = BREEE (0.0-9.0% ~ 19.2-30.2%) > e & ji ¥ 5
B RTHERRE > U ERELFRRES F LT T gl (EMA :
F=0.6>df=3>P=0.601 n=40; 2 3 {¥* :F=0.1>df=3>P=0.964)
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By AR R AP fEF o g sdp 3 & p 8% (deinhibitation

effect, Robertson et al., 2006 ) ¥t pi 5 £ 5 WIET* o 3 % p (¥
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FYE (%) n FEE (%) EEE (%) n FYS(%) n FTE (%)
A (0-5hr) — — — — — —
B (5-10hr) 22.3+1.8 2 57.5+5.7 37.2+14.1 19.6+£7.6 53
A E 4%
A O ]
C (10-25hr) 6.9 1 57.1 50.0 — —
D (25-34 hr) — — — — — —
A (0-5hr) — — — — — —
B (5-10hr) 2.843.9 2 13.7£7.1 3.9 3.0 0.0
a [l
C (10-25hr) 15.8 1 12.9 9.1 — —

D (25-34 hr)
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2010, sHR RS

-~

Ltk G U A RRERRRP 2D L L RAEST 2 T X (£SD)

R & L ¢ R AL
2ERE FRRR
oy a (%) PyE (%) n FH5F (%) n 55 (%) n 7 F(%)
A (0-5hr) — 100.0 1 100.0 1 - - -
e B (5-10hr) — 99.6+1.2 8 98.9+2.2 9 95.5+6.1 7 85.6+8.4
T cloase - 93.9+8.3 4 97.0+49 6 922472 5 650243
D(25-34hr)  — — —  909+129 2 73.7 1 -
A (0-5hr) - 100.0 1 100.0 1 - - -
| B (5-10hr)  — 96.9+3.8 8 96660 8  957+52 3 -
i C(1025hr)  — 100.0 1 978432 5 923+60 5 —

D (25-34 hr)
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2 1L SR Es S EE R TN I RERRERM RN LS REFET 25T F (£SD)
R A
4 ERB PR B ’ .
T F (%) yE (%) n
A (0-5hr) — 96.2 1
B (5-10hr) 38.9 98.0+1.4 8
4 E 4
C (10-25hr) — 96.5+£2.5 7
D (25-34hr) — 94.3+0.2 2
A (0-5hr) — 100.0 1
B (5-10hr) — 98.94+0.8 8
o [l
C (10-25hr) — 96.1+£3.2 7

D (25-34 hr)




68

>

2 12, oL AEF AT T 2 8

-~ 0 G

R HRE o A B et (I /st )
BEEH 2 2ppy pesy 3= sy U xm appy megy
FYE mE(2) mR(2)  FFE 0 @R (3) F"’ff)%& FYE B () BRL ()

SN S 0.0 21.2 8.4 240.4 26.1
ERG: 0.0 69.5 11.9 57.9 22.0
EREH 0.0 38.0 4.1 36.3 13.1
oL fa 59.3 62.9 25 88.0 28.2 21.1 6.1 1.5 0.3 -18.9
o % 11.7 43.0 25 96.4 2.5 17.1 6.1 8.2 0.4 -18.9
L4 78.0 65.0 55 79.3 11.9 61.5 8.3 1.0 0.9 -46.7
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