;M F M R 2010, Dec. 31(6): 610-616 CN 53-1040/Q ISSN 0254-5853
Zoological Research DOI: 10.3724/SP.J.1141.2010.06610

HiRE LB A RF XD BEESME M EREIREEFRE

# B EwE Eeb ! wika? neE ALY

(1. R PR A dn HEAEERI 2245, Ent 1000815 2. HIN 6B LD E KGR OAP DR FL, Ol Ak 730117)

FEE: 2006—2008 FHZF(7—8 H), FHMMFELL BRRY X BB (Moschus Sifanicus) I SR 1ERTE 224
LS ST TWT%E . ] Mann-Whitney U K360 7 K56 HE T 5 J55 52 220 ] A B Hb (n=7 1) RO FE 1k B
FEHL(n=264) 1] [FIIRE IR 25 17 NS R 2R, 45 RERW, DB 0D B R FHAEST AR BE [(53.8743.09) %Al
TR [(7.57+0.83) m] 3458 E K TAERFIREM [(SHISE: (49.07£1.66) %, TR : (6.33+0.32) m], HEfrhid)
% FE[(12.971.80) R tH 23 K FHER HAEHL[(9.61£0.6 )k ] BbAh, SAEFIFFEHIAR LL, DERE 1L 1) 5% 5 2= 40 ) 11
BT I BE (67.61%) BEEKIFARIT (<1000 m, 77.46%) BA#iRE (88.73%) M RUMEIIBLT (90%) M R
NATHBIE(>1000 m, 76.06%)12EEE; a4l Rk W, 15 4 N7 1) B TTER RIS 72.45%, ARz
FITEAHE 1 AR B B TR AR D 7 e O B L B A Bk R i R R, obAh, Wk 7, iR s A
Y2 AR EYIHE T, HEARSE. 7‘;71\‘*‘“?%11zﬁﬁiﬁ%)ﬁﬁéﬂ&mi@\ﬂ%&ii’%ﬁ e T S A A 1
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Summer habitat selection of alpine musk deer in Xinglongshan
National Nature Reserve, Northwestern China

TONG Mengl, WANG Xiang-Weil, PAN Shi-Xiu', AN Tan-Hongz,
FENG Jin-Chao', MENG Xiu-Xiang'"”*

(1. College of Life and Environmental Sciences, Minzu University of China, Beijing 100081, China;
2. Xinglongshan National Nature Reserve, Yuzhong 730117, China)

Abstract: During July and August from 2006 to 2008, summer habitat selection was studied in Alpine musk deer
(Moschus sifanicus) in Xinglongshan National Natural Reserve in northwestern China. In total, seventy one musk deer
utilized habitat plots and 246 random habitat plots were surveyed. Seventeen habitat characteristics were recorded and
compared between the two habitat types, using Mann-Whitney U test and chi-square to compare the differences between
utilized and random habitat plots, and principal component analysis (PCA) to determine the main factors influencing the
habitat selection of musk deer. Mann-Whitney U test and chi-square was conducted to test whether there was significant
difference between utilized and random plots. The results showed that musk deer prefers habitat with taller arbor height
(7.57 + 0.83 ) m, higher food-plants abundance (12.97 + 1.80), increasing foliage cover for concealment, lower water
dispersion, and higher anthropogenic disturbance. Furthermore, PCA results suggested that the arbor characteristics (arbor
canopy and arbor DBH), altitude characteristic, food characteristics (ground-plant cover and food-plant abundance) and
shrub characteristics (shrub canopy, shrub height and related arbor density) influence summer habitat selection patterns of
alpine musk deer in Xinglongshan National Nature Reserve. The general pattern of summer habitat utilization and
selection of alpine musk deer is an adaptive strategy to the changing food, concealment, water source and the physical
condition of summer habitat.
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BRI (Moschus spp.) e /N T % bR B S
FS, L CAFIEE W] 43 WA IR A o ] G 2R T Ut A
FEMERLZ —, HHATRE AR 5 F0 B LS
UG, YIS E R — R 5. BER T
Wi A& 1) R AT 2R L A T R R B ) K R
FIE4K(Yang et al, 2003).

5, B% (Moschus sifanicus) &3 [H5F A B 2K 5)
W, FE AT T A s R AR s, S
IR Ll AR e Ll B 2=l UK P AR R
2 A A5 v L ORI )1 4 P S HLIX (Feng et al,
1985; Yang et al, 2003), H.Hf, Hft 2B 112 A 1 g
(R Ff e 25 5 55 K (Sheng, 1996; Liu & Sheng, 2000),
H R TR R b T R AR SR TR, A DX R o A
O 2R R F(Sun et al, 2004), SRR

WA B A B A0 s rh R R, 2
N — V) A AiE S A R I R AR R, H R A I
HIEWMBPI A BE . AFIE A ETE 5 (Cody,
1985). JT R B A= ) Wil S A 50 5 AR B a2 24T
fE R S AR B R I R A

KA BLK, 2 F AR B 25 G A A RFAE
(Feng et al, 1985; Zheng & Pi, 1979). 4id = &(Yang
et al, 1998; Green, 1987a). % & i & (Liu et al, 2001)
MO RPN FE(Meng et al, 2003)%5 /7 AT T
T, AELIGKT S JE AV I b e A0 A A 58 3 FE A% SR 1)
TEANRIF RIS, JGH AR Z 06 H R 1832 1L 4% ik IX 45
(R B LU DR XD S8 (R AH DCHIE 5T

AHIF 38 0T T % B 1 1 B 5 2 AR B IR A
AR B REAT VRN, oM H R T AR R AR AR
HAEBE PRI G R 2%, LU A A B A 5 J8% 1) O
PORE B LR TR N 22

1 MARMXEFHZE

1.1 BA#R

W1 H AR TR X (103°50'~104°10" E; 35°38'~
35°58/N) M Ak AR th 1t RARAEF 7, A K Sy 37
km, % 17 km, #KX[EN 2 000~3 670 m. fRIFIX
WHESE A LA . i, SR 32, ik
6] (B KA MR Ry A B . D2 11 SR A X T
IR N TR R, K RERERE 5 .5%107 m’,

R DXORBE P 2, FR 1~6.4 C, 4
% H M52 370~2 000 h, SEH %K & 556.1~621.6
mm, FEKSARAS), RBERF 7—9 H, 4F
78RR 918.6 mm, FHXTHESE 68%, JCFEH] 110 d 2

41 (Wang, 1996).

PRI ARG X R 29 583.6 hm?, 42X
BB RA 49.6%, WA BERE 61 J m’
(Sun et al, 2004).

1.2 MRAE

F2006—2008 FEEH F(7—8 H), XL
DR BLBRAT R RO 7 ScFRER, HEE BT
LA A R E AR T AR AR, FEZR ] FE>1 000 m,
WL AERR 100 m, [r) 247 1 AR LR J7 7 45 HUAT 50
m, DAoL BRI (S, A BMZE. R
TR AL, AiE 1A 10 mx10 m 25 B A A2
BERE (R 50 m FFEZd 2 A 5 1 AR FERD), 0
IR, WITE 50 m HE4rh SR RCE 1> 10 m x 10
m O B R R A A b (R e 2 A 1 1 N ER
FHREH), JF7E B3R 10 mx10 m ACREHH LAY £
PEERATH 12 mx 2 m/ME. 45 E54RER 5
B HG S 4R (Zheng & Pi, 1979; Yang et al, 1998;
Zhang & Hu, 2004; Wang, 2004) 2 % %1 55 1) 52
50, M Chang & Xiao (1988). Zhang & Xiao
(1990). Lu & Hu (2003) F1 Lu et al (2005) 12L& A
TAL, e 9 AN AR BT AR B 8 AN B U AR
BiAgte, HoE XME Tk 1 s,

1.3 HELE

R AR (1) A 55850405 Kl Mann-Whitney
U test J7% LA 1 85 5 2R HAE i 5 = ER) A e
AR (R TEARASIRE . TR . TR AR
oo FRARERE . WERY R BEARTERE . MR AW o5
B BWZ 2R, KM RJ7K % (Chi-Square
Test) L AE P9 R0 M ] 110 25 HORAR S (A ) 347 3
JE REIBERAY . BEOKYRRE B, R . B XCIRIL
PR T PR B 2 5%

of 1 Jig 5 25 ) R b A 55 TR 14 S 0 i ot
AT F J 53 73 BT (principal components analysis, PCA).
FEE BT, AR FE AT F B SR AR ASAH
DRHE R, SR A DA B R RFAE AR FVRFAE 1) &, AR
R AEAR PR AL 1) 55K 2% 20 S DTk & (Lu &
Hu, 2003; Wu et al, 2006). A 57 2 1 o7k %K T
BUEE T 70% KU e SR 2 H (75, e 1 5§
FEXTFIFHFEHLE P bl = B E I A B R

2 &4 R

2.1 SBEFFRAEFIEER B EISE T
Ly Ji 5 2 M P A2 5 b K AR R P R £ 3
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Tab.1 Definition and description of habitat variables of wild alpine musk deer

A4t Variable A= 8578 H Ecological variables

& X i Variable definition and description

R Altitude (m)
FeAMBIAE Arbor canopy (%)

FrAMi4% Arbor DBH (cm)

FeAm % Arbor height (m)
YA

Continuous variables Te AL Arbor density (stems)

WEAIL T Shrub height (m)
WEARFJE Shrub canopy (%)
iR AK Y 35 FF Ground-plant cover (%)

Y Z % Food-plant abundance
Y11 Slope aspect

Y47 Slope position

Wi Slope gradient (°)

BT FE# 2T Vegetation type
By A R e P
Discrete Variables
PRI KPR PR 25 Water dispersion  (m)
BEAAT- SR BE 25

Anthropogenic dispersion (m)

[ /% Concealment

WBEXCIR DL Lee condition

10 m x 10 m P Py 2 55397 e 335 20 I 328 0o A b P VA 4 v 82

AR 0 R DY AN T ) AR AR TR e L TR 7 5 1 4 b, OIS

10 m x 10 m AEH A PYANJ5 1) LB rboes s B0l 73 AR (0 i 42(DBH, 2924 1.3
m A0 T

10 m x 10 m b Py PUAN 7 1) L 0 A0y 2 550 I3 AR (B B TR
DBH>10 cm)f& 5 1P

10 m x 10 m FEH P TRA(EEHHFI fE -4, DBH>10 cm) 30

10m x 10 m BEHBPA 54> 2 m x2 m AFHJE A i B 1P 24

AN R gl AN TRIRA (7 B R TR L 36

10 m x 10 m FEHLPY 5 AN 2 m x2 m AFHL Py R B REA% 55 1 T 348

¥4 J¥ (food-plant abundance): 10 m x 10 m £ 54> 2 m x 2 m £
P () A R T 4 £

10 m x10 m Ff Hb Py BT &b Hb 1 3 170, 43 R AR B (45~135°) . B
(135~225°). PE3(225~315°) LI (315~45°)

10 m x 10m FEHEISEAY, (X520 RN P/ g, 3 b4y
Tl

10 m x 10 m FEHLRIIRE, 23 20 T3 (<30°). 83 (30~60°) F B d (=60°).

10 m x 10 m FEHUAR A ) A KA, 43 k&I MK (conifer forest). [
T4k (broadleaf forest) %1l Vi AZ MK (conifer and broadleaf mixed forest)+
#E M (shrub). HiHhi(grassland)

FEHB B IRCRAK SRS, AT T EIES, 40 3 4%, BE
(<500 m). HH2(500 ~1 000 m)FZ (=1 000 m)

FEHB RN TR RIS S0 3538 ARBE R S Rss), 20 3 2%, Rl
I (<500 m). HHAE(500 ~1000 m)FNIZE (=1 000 m)

FE 1 m ey A0 B BN S IR (W KB ), FE b 4 A5 1) A T L 25
HFIIE, 430 3 2%, RIR (K10 m). H1(10~20 m)FII2E (=20 m)

FEHLSZ KR IRARSE, 4000 3 2, W, Py 28 3 MY

RSB AT R 2 B 55 R F ALK 7R
AR¥IE(7.57+0.83) m W K FAERI AR ((6.33 +
0.32) m (P=0.026)), ¥2 [%(12.97+1.80)Fk ) 2
K TR FFEHL(9.61+0.67) KK (P =0.004). 1

=2

Tt AL IR AR A FAB PR BB R A i A A —
Z25¢, HRIE W3 /K (P>0.05).

P SR L P R A R (OB BB BE S A
AKUSEE B BRI 8N T )

%ﬂ\

MWL B ARP XD EESH A AIER A SR TSR

Tab.2 Continuous variables in used sites and random plots of musk deer in Xinglongshan
National Nature Reserve during summer

A e AR A I A p
Variables Random plots (n=264) Used sites (n=71)
IR Altitude 2397.89+7.06 2319.0249.31 0.237
FeARABHIE Arbor canopy 49.07+1.66 53.87+3.09 0.167
FeAKIE Arbor height 6.33+0.32 7.57+0.83 0.026"
FeAMf% Arbor DBH 103.50+8.04 118.22+13.26 0.345
T AR Arbor density 1.65+0.09 1.64+0.14 0.710
HEAKIES Shrub height 2.73+0.41 3.73+1.53 0.247
HEA G Shrub canopy 48.98+1.64 46.76+3.31 0.561
W R M5 Ground-plant cover 24.05+1.44 26.5142.76 0.379
&Y% i Food-plant abundance 9.61+0.67 12.97+1.80 0.007"

e PMEEbRAED, T2 3 (P<0.05); "2 S (P<0.01). Data showed as Mean = SE,  Significant difference (P<0.05); "Most significant

difference (P<0.01).
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(1% B 7K RS AR 28 e 3 o, i E 2
SXoF B 48 (G e 0 b 30 ) P 32 PR R 22 (69.01%),  {HLFDGS
TR FEHL TG i 2% 22 5 (P=0.06), #4 T F)H Hh 3% (67.61%)
RIBES(12.68), [AI6) HEAEH 2 55 525 (P=0.038). It (<1000 m, 77.46%)~ Bl /5 H4T 53 1 (88.73%)
Gb, PR TEKIRRE RS . PR BERME. BEACAHT  BERCIRGUBT B0E T1(90%), [FIIS, FEACKh T4k

*3 HELUBARPXSEESH BAERMIER B P ERREEEREFA R

Tab.3 Discrete variables in used sites and random plots of musk deer in Xinglongshan National Nature Reserve during summer

P B A P AP AE B ORI S P=0.01;
Rl fs: P=0.001; e XURGL: P=0.037; BE A T4k
HE . P=0.001), 5 BF % A H FE MR K Y& T

AKX Frequency 1433 Percentage (%)

A ST gE| - - ——
INI-F Factor Ttem AEFI H ##: 4t Random plots FHAEHL Used sites AR R ﬂﬂﬂ#’f@
Random plots Used sites
(n=264) (n=T71) (n=264) (n=71)
7~ East 1 — 0.38 —
F South 89 22 33.71 30.99
) .
Slope aspect 7 West 57 26 21.59 36.62
1t North 117 23 44.32 32.39
7=7.399, df=3, P=0.06
N Lower 75 21 2841 29.58
B i Mid. 92 33 34.85 46.48
Slope position B3¢ Upper 97 17 36.74 23.94
7=6.998, df=2, P=0.03
eI <30° 9] 14 34.47 19.72
e T 30~60° 155 48 58.71 67.61
Slope gradient [ di>60° 18 9 6.82 12.68
1'=6.54, df=2, P=0.038
Ak COF 20 6 7.58 8.45
RS CB 108 39 40.91 54.93
g bk BLF 117 25 4432 35.21
Vegetation type #E M SHR 17 1 6.44 1.41
i GRL 2 — 0.76 -
1*=6.83, df=4, P=0.145
L. <500 87 35 32.95 49.30
S H1: 500~1000 50 20 18.94 28.17
Water dispersion 5 >1000 127 16 48.11 22.54
=14.954, df=2, P=0.01
K Good 141 35 53.41 49.30
Wil ' Medium 54 27 2045 38.03
Concealment 2 Bad 56 3 2121 11.27
7=9.943, df=2, P=0.001
K Good 136 36 54.2 514
3B RUR L 1! Medium 64 27 255 38.6
Lee condition 2 Bad 51 7 20.3 10.0
2*=6.603, df=2, P=0.037
JL: <500 72 22 2727 30.99
PR F P B H: 500~1000 67 32 25.38 45.07
Anthropogenic -
dispersion z: >1000 125 17 4735 23.94

*=14.847, df=2, P=0.001
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BIE (>1 000 m, 76.06%).
22 BREFHEBRTENERS N

T 55 5 2 A B A i 1) T il T SRR, AT
4 NMFIEAE I SR TTRRE L 72.45%, FTHLLT IR
e L B I B A AT, RSO PR AT 4 ANk
IIREAT T o B AR B B AR ) B B R g R
4o A B AR B BT 2R A RHE RN REAT T )
X436

4 DEESHEHETHERAMMNEEERSR

Tab.4 Rotated component matrix showing loading
coefficients of habitat variables during summer

FFEA R Eigenvector

Ayt Variable
1 2 3 4
Ik Altitude 0431 -0.713 0271  0.070
FeAHBHIBE Arbor canopy 0.696 0372 0.289 0.346
FeA W% Arbor height 0.579 0.025 0413 0217
FeAMifE Arbor DBH 0.759  0.341 -0.198  0.091
A ¥ Arbor density 0321 0514 0281 -0.451
WEAS G Shrub height 0.194 -0.561 -0.279 0.424
WEAR 5 ¥ Shrub canopy -0.476  0.588 -0.07  0.565

MR A 75)E Ground-plant cover 0.107 0.184 -0.757 0.076
B¥Z% ¥ Food-plant abundance -0.610 0.034 0.647 0.234

Tk Percent (%) 25916 19.150 16.904 10.477
ZF Tk %E Cumulative Percent (%)  25.916  45.066 61.970 72.447

MR A 2.332, X ZE S I TTER R
ik 25.916%, oA AR AR R TR AR P I 2o i
AT, 4334 0.759 Al 0.696, 2% T 2%
1 By % 5 AR 5 TR AR T [T RARFAIE, WOk 55— gy
TESCHTRARE 7. g3k 2, MBI E 32
TR A MR K [(118.22£13.26) cm]. TR AHS H]
FERER [(53.87+3.09) %] A BE4E 4 L 5 =4 5
Mo 55 R MR N 1,723, TTERFIA 16.877%,
PR AR B AT R BB B R (0.713), SRR T T JEg
B 7R T (PR R PE R AT, MORs 55 — ke LR
W T, D EFEREER A RE
[(2319.02 +9.31) m]IAEEE (58 2). 55 = F 1o HIRF
HEAE N 1.521, BTHRERA 16.904%, Horp iy R4
S ARLASE K A B it M R A A 55 P (0. 75 R e £ )%
(0.647), JWLIF) A B % 5 24 )5 i 1) = 5 T
VRFAE, WO 58 = o) i SN 7. B B
G IR — e M SRR 55 [(26.51+2.76)%] 11
BT 2 (12.97+1.80) (1) AL BiAF 4 HH &/ 55

(R 2)o ZBIYA o FIRFIEAE A 0.943, TTlkEN
10.477%, Her 38 fur 28 50 246 6 558 K 1 A% 2 R
W JE(0.565) TR A HE JEE(0.451) FIE AR 1) 15 (0.424),
J52 BT A T [ 5 A S b R T AR AR, R L
SCNRERB 7, MY RE A TIEER —E
WEAR T E(46.76 + 3.31) %]\ WEAREE[(3.73£1.53)
m] TR A BE[(1.64 + 0. 14) BRI IR B TR HE AR AR 35

3 #

BB R B IE N AT (M 5 G R, %
IZEASES A IRESIEY B3 SRR A Bt S IR W 7N
AR B BT i RSEg ST
XF 20 490 (1) A JE. 1 36 6 R0 R 7 A2 20N (Chu et al,
2009) . H i B L ARG DR A RO o 1 A X
K, BaT R RN, Mok Enik 32.6C
(Wang, 1996), 75771, 5B e vk, 45 %A
e B, PR PRSI ECAE 22, i R F)
77 B =4, DRI, e A K DR L
LG % B 2 d AL A DR 3R, 6E R e R A KU )
TERE A P e AN S M Fe 1 BN =

B AE = R T, B TR
58, SRASAHRT AR I AL S (Zheng & Pi, 1979).
ARG, DefE L DR X T B 5 Z b4 1 1 4%
PRI, JFal R A S H ) TR AR R AR R B
B M SRR A IK, W IE Rk, ARBF5TH, FroAR
TR AR PR - RIS Ay ke B 52 20 S i R F )
S B DAL 1 (R SR — 2 ey M2 — = ey, HORIH
FERO RS - TR A S T AR A 55 7 KRR AIE
B TAER A . S50 SRAL, Jh il b i o,
P2 B (Odocoileus hemionus) = Z5 1 J2 1 ¥ AR 141 &
1 245 1 (Sargent et al, 1994). {H 5 AR5 45 5AH
o, & E R AL X% W 4 A 10 IR BF (Moschus
moschiferus) & 7= "EEE IR BE /MW et al, 2006;
Zhang et al, 2008), X 1] B8 [F1% X 8 1) = 2= 2407
AR K.

HinAh 7 A6 5D 2% B L R AR TR AR R A D,
DX 355 P ) g R (% W) R S =42 i RN Ch - 0.23
m’/s (Wang, 1996), [AI, 7K 2 I 20 D4 1 o
B A B R N . AEAHE ST, R
T 5% 53 2 R) R A s B 3R R A S A e e K U
BN ZE e LR, KRR 2 M RIATE HL(77.46%)
FRIKIFAAT (<1000 m)o FALLIRT K 5 1) 3 ZL e A0
LT JREF FTAKES (W et al, 2006; Zhang et al, 2008;
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Guo et al, 2001) & 73 A1 T-PU )1 PE AL 25 B§ (Zhang &
Hu, 2004).

WAk, ik FEAN [ (A 5 1 2 2 A e e A
P 25 75 3K 5 A0 B XU 2 TA) 1R — P46 0K &R (Ke,
1999). BRIRAFEFIRIESS, o 85 5 0] AL B I
MIRARFFE LRI Reik 5 B T SR k. EA
W, b I R 5 2 A 05 ) v R TR A P S
T A8ty S T A i A0 56 A B ARE AT A 1) 2 s e 1 3
BB R, T 88.73% K F F AT
I B P e e, B 0 6ol AR SRR AT 1 i A
X BEAIR T AR o R R A B XU S N A T B
X, f1 38 (Martes foina) X 15 & (Accipiter
gentilis) 55 R AT 0T B B 7= A2 — @ i & ), J6
H ) BS 4h AT AN B AA (Gao & Kang, 1997). KB E
L BS1R) 00 W B #)mn g b T 5—8 H(Meng et al, 2003),
LG 55 S MR () B R A B 2 (hidler), %)) JB% IR 446 56)
B 3 T K94 3 J&(Du & Sheng, 1997; Green, 1987b),
B B 1R A 458 2 40 I S 8 R A 2% 1) PR
I, G AEBE TRARRIE . EARRHIE I R R T 4
e AR ) SR LA Dl B B, AN A 1 B
AMEAEEA O, T HOA] 3 5 2 85 () G 2,
J5% 52 20 BRI ) 7 SRR R s A . Xl LR X
Hofr g4 ki s X, 2R H 29 H)& iR
7, AHO A B DX TR] A 1) T i B AH ORI 4278 T 3))
(LR i 0 AR Bt 2075 45 ) DA S 1 b A X A
(anjicide . BE SRR . BHE SOBUBCEE) 55 N i slnt
Ly B A T ROR RS . AR PRI DRI T A
YR S W (EN RS % WG S PRI B RS2y ) JEaf i
VIR A Ry AR LR TR R (R RN . PRI, ) RS
Tk 0 A 855 TR AR E AR AR S AR e P (R e %, gk
T ERUET NG sh e, WiE R, A5
TR R IR 76.06% A2 B B Nl S B e
(>1 000 m).

T B A 55 ) ) U LR R AR A

Bk
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JIEEREINN T, VIR TeE 3 E 7
T 7E M7 AT R DG B DR 7, R RS SS BN 2 M 2 1)
K5 & (browser), LLRE M BEARPIZ . 2298 AL ZF
SR P4 93 £ (Green, 1986, 1987a), Jil L
X e YA SR ZL R FEYE (Hao et al, 2002; Green,
1987b), Eia ) RAR S BEPR A0 . R,
BORE A AT, (R R AI8R
ST L 5 L B B 5 A S P ) R R T
AR, 2Pl 5 B 5 R A 3 S )
ZJE WM T AR A, R B E TR FE
BEIEPEIT, frp s BN O R T, FE R i s
FABENE Tz, Bl R 7GR =80, hih
FERE M 5 AN ) 22 AR S A R ) FHBE AR DR (55 Y
TRy, HHVEAR S R FIEAR Y A ) T
ML B E R B 2, N — BT
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W ) B PR LU 1, 30t B SBCRN B i 1) 4 e
P, ARSI R I AR, X AT g S R L
HBEE ) BRIV G eAh, L g
IR0 BEYE P B2 B W v, X B R B 1 A
IR AL SR SIS 18 704 N =0 5% 5 b7 NS i R
o BE AT S AN B ER 2 3. S B (W et al, 2006;
Zhang et al, 2008)F1#KEF (Guo et al, 2001) WA
R0 3 5 1B Pt SR o
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