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Seasonal changes in habitat selection by Black Muntjac ( Muntiacus Crinifrons) in
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Abstract; From July 2005 to June 2006, habitat selection and use by black muntjac ( Muntiacus crinifrons) were studied in
Jiulong Mountain Natural Reserve, Zhejiang Province, China. Sampling plots were located every 200m along six redomly
located transects, and a total of 442 plots were sampled. Vegetation type, % tree, shrub, grass cover, position on slope
(upper medium, or lower) , slope aspect, slope angle, food abundance, elevation, distance to nearest human disturbance,
and the distance to nearest water source were recorded. Plots were examined seasonally to determine recent use by black
muntjac. Selectivity of black muntjac for each environmental variable was calculated using the Vanderploeg and Scavia
selectivity index for spring, summer, autumn and winter. Additionally, Principal Components Analysis (PCA) was done to
determine the important factors affecting habitat selection of the black muntjac in all four seasons. In spring, black muntjac
preferred to select the environment of mixed forest sites with >60% —80% shrub cover, >20% —40% grass cover, high
food abundance ( >68% ) , medium slope position, gentle slope ( >15 —30°), Altitude between 1000m and 1200m, and
human disturbance >1000m. In summer, black muntjac select the environment of mixed forest sites with >20% — 60%
tree cover, >20% —40% grass cover, high food abundance ( >68% ) , upper slope position, high slope ( >30 —45°),
and elevation >1200m. In autumn, black muntjac select sites with >20% —40% shrub and grass cover, medium and
lower slope position, medium slope ( >15 —30°) , high food abundance ( >68% ) , elevation between 1000m and 1200m,
and distance to nearest human disturbance and water source > 1000m. In winter, black muntjac preferred to select the

environment of coniferous forest sites with >60% — 80% tree cover, >20% — 60% shrub cover, >40% — 60% grass
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cover, lower slope position, medium slope ( > 15 — 30°), southward aspect, high food abundance ( > 68% ), and
distance to nearest water source >500 m. PCA indicated that % tree cover, slope, food abundance and distance to nearest
human disturbance were important factors influencing black muntjac habitat selection in spring. Percent tree cover, slope,
aspect, elevation, and distance to nearest human disturbance were important factors in the summer. In the autumn, key
factors influencing habitat selection were % tree cover, slope, slope position and food abundance. Percent tree cover,
slope, slope position, and distance from water resources were important factors affecting habitat selection in the winter.
These results demonstrate seasonal changes in habitat selection by black muntjac and will improve management of

endangered black muntjac population.
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KK EEES, AT RIT. B9 KB TAEENEERK, 255 R RSk, H B0k,
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Fig. 1 Map of the study transect
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ENRAE ERZ EARNNEE, E TR HEPESEE AT KA,

)FEARFE  FERER 20m x 20 m AT PIHHEFFAME B mAR SHMERZ L, 0k 5 %,
Bl <20% . >20% —40% . >40% —60% . >60% —80% #i1 >80% ,

(3)FEARTEE 720 m x20 m RAET7HFEHLIER 1 4> 10m x 10 m {477, 7E 10m x 10 m F#£J7 it 5
HEARKBSEE AR SRR Z LUA/E T AR B, 208 5 9%, Bl <20% | >20%—40% . >40%—60% |
>60% —80% #1 >80%

() FEARBZE 7E20 m x20 m KEEHHEEHIKE S 4 1 mx 1 m BEAEY LN , EEG/IMET H
HEEANBZ IR S ERZ L, B EEE I T EAR T, 200 5 9, Bl <20% | >20%—40% |
>40% —60% . >60% —80% #1 >80% |,

(5)¥E  HEHFrH RIS E RN, 38 4 2, <15°, >15°—30°, >30°—45°F] >45°

(6)Fkia]  HEJ7 A b 3], 730 3 9%, BFBHYE (M EARHES S67. S°E—S22. 5°W) (2B~ FHHE (T EAR
#EH N22.5°E—S67. 5°E Fi1 S22. 5°W—N67.5°W) . BA3 (M EbrifEly S67. 5°W—N22.5°E) ,

(T)Bebr  BET7 AL A7, 432 3 9%, B3k A7 (1l i A B 3K) 3 rb 7 (LU A g o) (3R AL
(ILAFIHTH) o

(8) Ik HEH b IER S E, /8 3 2, B <1000 m.1000—1200 m. > 1200 m,

DEYMEEE RERIT P FEZ(Smilax sp. ) , =42 ¥2 ( Cephalotaxus fartunei) , 55T B f ( Itea
chinensis) , B 48 #& ( Rhododendron ovatum ) , B T Bf F ( Kadsura longipedunculata) & € ‘& 41 ( Veronicastrum
azillare)5 FPEBEMN F MY BWHE, BRXNT RS S fEREYK AR (TE), IR0 3 %%
<500 g it} <33% ,7500—1000 g itk >33%—68% , > 1000 g it H >68% .

(10) A THRBERS  DAAKIE/NEE | LU RSR 24 CRAMAS B RS R 1 3l B T A R J7 B 2R BE 25 A
e, R4k : >1000 m,500—1000 m, <500 m,

(1) 7KIERERS  FKIE EBHE RKFNEK . MERETBKIEMETER ., 40 2 2, B <500m F1 >500 m,
2.4 ¥Epb

VEVR % O R 12 95 T M B A AR A AT, 0 New 4R 6170 Ivlev” s B 8 3 307
Vanderploeg 1% R EUM Scavia PeHEHEEL ™™ 4R LR BUEHIE R ™ % . AW R A Vanderloeg 8 R 3K
(W,) Fi Scavia SHSEE(E, ) VE s 2 R B S & N F B R E IR, HEAL N

W, = ('i/Pi)/z (ri/p:)
E, =(W,-1/n)/(W, + 1/n)

K, i ARHEE s n R BARAESE FRAHEEI B B80G P NS R | FRIERRE T8 r R Rk 4%
WEA i FEMETEGEMEN T -1—+1 Z[E. HE, < -0.1 RRAREE = -1 RRTELAEREE, =
| FRFELMERE, 0. 1<E,<0.1 FRJLFFEYLES, £, =0 NBEYLESE, E, >0.1 Mk
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3.1 RS A B 2R

AT VAR R I L R AT S5 A R ISR BT 43 D < WA ARV R TR AR VB AR EE AR AFIAT AR 5 2t
Bl WM ARG Z , W20 R H AR AR i P A B TR SZPK | i I I b L S bR 4 AR B
e FR 3k 3 i ( Symplocos anomala ) | K 2 Mk ( Liriodendron chinesis ) | & K¢ 1 ( Daphniphyllum
oldhamii) .3 X ( Cyclobalanopsis glauca) .3 ILI/K 2% ( Magnolia cylindritca) .2 <45 ( Quercus phillyraeoides) ;%1 &
B AS o RS, B IR TES FIR SR8, IR %P 32 2 2 3 1L WA (Pinus taiwanensis ) | 12 K
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( Cunninghamia lanceolata) A faj ( Schima superba) & ( Castanopsis eyrei) \#8 #HH ( Fokienia hodginsii) 5% ; &1
AR AR 58— 43 A 78 LU SO0 LA 1L b, AR =B R B LA WIS ( Cryptomeria fortuner) (B A ( Pinus
massoniana ) FAZAR S  HEARMAESE 24047 T3 1L TR 1L B B Ll 38 b, A 38 32 5 JBE £ AL S ( Rhododendron
latoucheae) .z 55t B ( Rhododendron fortunei) FNRI 455 3K ( largdrangea paniculam) 5 ; AT KA B I 8 Fp F 5
NEBAT (Phylbstachys pubescens) Fl & ILi4T ( Yushania niitakayamensis) , BT A T 1000m DA, £ ILATAR
34 TR 1550m DA BB IS4k b, BUBE TR

3.2 RIS AR S

FIF Vanderloeg £ R EU(Wi) Fl Scavia SEFEFEEL(Ei) 7347 BB St & A S H F RS HFE(R 1) .

*1 BREMEHESEATFHMNARLEFEENZETEL
Table 1 Seasonal changes of habitat selectivity indices of the black muntja

G 151 25 B i H #Z= Spring K2 Summer
Habitat variables Item pi r Ei pi r Ei
T (HE5) A SR RAE A Mixed forest 89 19 0.21 89 24 0.26
Vegetation type & Ak Broadleaf 171 30 0.12 171 17 0.11
&+ HAK Coniferous 154 14 -0.21 154 15 -0.07
WK Shrub 22 1 -0.51 22 3 0.09
74k bamboo 6 1 0.09 6 0 -1.00
TR Tree cover <20% 22 2 -0.16 18 1 -0.37
>20% —40% 18 2 -0.06 19 3 0.14
>40% —60% 93 14 0.09 91 11 0.00
>60% —80% 206 37 0.18 206 32 0.13
>80% 103 10 -0.13 108 12 -0.04
WK 25 ¥ Shrub cover <20% 123 15 0.03 119 14 0.07
>20% —40% 257 40 0.15 259 37 0.16
>40% —60% 52 9 0.20 54 7 0.11
>60% —80% 8 1 0.04 8 1 0.10
>80% 2 0 -1.00 2 0 -1.00
FER TS Grass cover <20% 280 38 -0.01 253 36 0.01
>20% —40% 76 18 0.26 86 13 0.15
>40% —60% 50 7 0.00 56 7 0.05
>60% —80% 26 1 -0.57 31 -0.54
>80% 10 1 -0.16 16 2 0.22
i Position on slope 354 Upper position 156 20 -0.08 156 31 0.20
i Middle position 138 31 0.20 138 19 0.02
T3 Lower position 148 14 -0.22 148 9 -0.37
3 B Slope angle <15° 102 10 -0.19 102 9 -0.18
>15°—30° 108 24 0.21 108 14 0.02
>30°—45° 145 22 0.03 145 28 0.21
>45° 87 9 -0.16 87 8 -0.16
3 7] Slope aspect FH3% Southward 162 28 0.08 162 19 -0.07
2 24 H 3
North-Southward 154 20 -0.06 152 24 0.08
BA3% Northward 126 17 -0.04 126 16 -0.03
BYEEE <33% 208 27 -0.08 198 25 -0.03
Food abundance >33% —68% 136 20 -0.02 137 19 0.01
>68% 98 18 0.19 107 15 0.12
¥4k Elevation/m <1000 166 22 -0.05 166 15 -0.20
1000—1200 143 26 0.10 143 20 0.01
>1200 133 17 -0.07 133 24 0.14
ANATHh <500 63 5 -0.23 63 3 -0.40
Human disturbance/m 500—1000 132 16 -0.02 132 17 0.07
>1000 247 44 0.17 247 39 0.17
JKYREERS Water source/m <500 251 37 0.00 251 37 0.06
>500 191 28 0.00 191 22 -0.07
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A6 5 3 A5 B i g FkZ= Autumn £ 75 Winter
Habitat variables Item pi n Ei pi n Ei
FEE (A B ) KR £ FTRASHK Mixed forest 89 26 0.09 89 19 0.01
Vegetation type & Ak Broadleaf 171 19 -0.08 171 30 -0.09
£FHAK Coniferous 154 34 0.11 154 41 0.12
WK Shrub 22 3 -0.13 22 5 0.04
#r#k bamboo 6 1 -0.03 6 -0.11
Fr A B Tree cover <20% 19 2 -0.22 23 2 -0.37
>20% —40% 18 3 0.01 19 4 0.06
>40% —60% 91 14 -0.03 98 21 0.07
>60% —80% 206 45 0.14 203 52 0.15
>80% 108 19 0.03 99 17 -0.05
WA Shrub cover <20% 124 23 0.15 141 28 0.07
>20% —40% 259 52 0.19 238 53 0.12
>40% —60% 51 7 0.00 57 14 0.17
>60% —80% 6 1 0.09 5 1 0.07
>80% 2 0 -1.00 1 0 -1.00
BB Grass cover <20% 295 46 -0.04 314 17 -0.11
>20% —40% 82 26 0.32 105 20 -0.06
>40% —60% 37 8 -0.05 18 38 0.21
>60% —80% 21 4 -0.07 5 9 0.11
>80% 7 1 -0.28 0 2 -0.09
343 Position on slope 347 Upper position 156 21 -0.17 156 17 -0.34
i Middle position 138 33 0.11 138 35 0.07
T 347 Lower position 148 29 0.02 148 44 0.15
i B Slope angle <I15° 102 10 -0.30 102 19 -0.06
>15°—30° 108 35 0.28 108 33 0.18
>30°—45° 145 29 0.05 145 34 0.05
>45° 87 9 -0.27 87 10 -0.29
3 7] Slope aspect BH3E Southward 162 37 0.10 162 45 0.13
iﬁﬁfﬁfﬁd 152 26 -0.04 152 30 -0.04
B3 Northward 126 20 -0.08 126 21 -0.12
BYEEE <33% 227 27 -0.29 303 34 -0.50
Food abundance >33% —68% 123 31 0.08 92 41 0.14
>68% 92 25 0.12 47 21 0.14
YK Elevation/m <1000 166 27 -0.08 166 43 0.11
1000—1200 143 31 0.07 143 32 0.02
>1200 133 25 0.00 133 21 -0.15
AHTFH <500 63 8 -0.14 63 13 -0.01
Human disturbance/m 500—1000 132 21 -0.03 132 24 -0.07
>1000 247 54 0.13 247 59 0.07
TKIRBE B <500 251 31 -0.23 251 31 -0.31
Water source/m >500 191 52 0.16 191 65 0.19

3.2.1

PRI B (A5 ) 2R B e

TEMEGREL b, RPEAER T A0 R 20 4 41 W TR SCPRRI ] Ik, 7E K 2 A0 & 20 o I AR A s 3 i (3R
1) o i FHRFE KA SRR R 7 LA S B g 4R4% , B0 45 R T PR BE X AT B b A (7] AR S 28 2 0
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Bk,
3.2.2 REEX SEE ML

TR BET5 T , FRPETEF T LT > 60% —80% Ak , X >20% —60% 4 JL-FHEHLLEHE , X <20% FI >80% 4b
Ml s TEHZ BT >20% —40% Hl >60% —80% Ak , %t >80% Hl >40% —60% b KB Ny FEHL LS , A
BRAE <20% KI5 16 3l s kBEMAFERIE R >60% —80% Kb , A ERTE <20% Ky J5 1% 3, AR N
BEDLLERE. TEMEART T, REES BEF N FHENRIERE >20% —60% 4G, X >80% 4k 58 £ A 1
B, HARRINFEHLES ; TEAK TN B RAE <20% Tl > 20% —40% KETE 3, XF > 80% 4b 58 & Ak #, HARKI
NEENLERE . TERAS T B T5 T , AR FEH K FIERAE > 20% —40% 4153l , % > 60% —80% Ab A4 , H:
RFI NP ; T E R >20% —40% Fl >80% b5 3h , Ho B BN s A 4F ; & 28 Ik # >
40% —80% Ak , %o 3 BE R R BURAR ( > 80% Y <40% ) AbR I BEHLE B B 4F o
3.2.3 HWERZE

RPEHZ BV B P AL (14K 1000—1200m) , X T AL A AF (IR < 1000m) ; B Z1EHE B3 A7 (K
>1200m) , 3 T3 AL A i 8 (< 1000m ) 5 Bk 2= 5 W e 4% P 39 (67 (¥ 4k 1000—1200m ) , K Z= B8 T 37 ( <
1000m) , Xt B3N (K > 1200m) Al . F Bk A 3 R EREFIEE > 15—30°4b , B F5E# >
30—45°4b , AR MBES I N AR F S LFREPLEFE . Xk SREER (R Bk 3 FILPREHLIE S, A Tk
FH3 , X5 BHSBEAN I 45 o
3.2.4 BRYMFEE

REER E MNL 4 FHFEFRYFEEBERL(>68%) , AFNEYWFEEFF(>33%—
68% ) AR I H A , Bk A 2 X R 8 BERMR(<33% ) I RBUN AT o
3.2.5 HEERZER

F K3 FRBREFERTE AT ( > 1000m) &b, Xt Ay FHELL (< 500m) LA %, %F 500—
1000m A FEALEE S ; A ZBBEXT AN TR R B BENL e . BRI KIRBE R &\ H 2 TN BENLE#E, W
KA Z i 4 B S 7K IR B (> 500) 4k
3.3 SRR E MR T oo i

X R0 S BT S % A A S T B LS A & (3t 11 N30 BT i, RS R R
20 FEARZET, AT 4 D ERSHFFERRT 1, H74 A E RITTEREREFET D 62.727; 24 69.200; £k
2= 70.545 ;4273 70. 009, R R EAF] 60% L |

®2 BREFRFHEDMEFNFEER

Table 2 Eigenvalue on habitat selection for balck muntjac in different seasons

B #7Z5 Spring ¥ Z= Summer FkZ= Autumn A& Z% Winter
Principle RRER BiFeRR FREAR BRI FRER BITRR FRIER  RiaRR
component Total Cumulative/ % Total Cumulative/% Total Cumulative/ % Total Cumulative/ %
1 2.187 19.882 2.787 25.336 2.324 21.127 2.672 24.291
2 1.868 36. 864 1.866 42.300 2.166 40.818 2.169 44.009
3 1.611 51.509 1.658 57.373 2.069 59.627 1.758 59.991
4 1.234 62.727 1.301 69.200 1.201 70.545 1.102 70.009

XA 4 Ao RAFAE [ BT AT (R 3) AT LLR

FEEZ, BYFEEMAN TIREREXTE 1 3850 1 TTRR A 5K S AL AR 26 2 32 a0 i STk 3
KPS AN FAS T TSR 3 F2 o0 B STRR R K EAR SR BEXT 56 4 T BT R B K. A REE S
MR R SR T2 RMEEE AN TR SO ek R B R EMEARREEET
AT
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Table 3 Component Matrix of environmental factors for black muntjac in different seasons

A6 5 3 A B % Zs Spring HZ Summer
Habitat variables PC1 PC2 PC3 PC4 PC1 PC2 PC3 PC4

ﬁi&iﬁfﬁﬂ -0.40 0.08 0.90 -0.19 -0.21 -0.02 0.98 -0.04
FRA 2% BF Tree cover 0.52 -0.03 -0.78 0.36 0.56 0.75 0.01 -0.36
WEA 2 BF Shrub cover 0.07 -0.01 -0.07 0.99 0.05 0.05 0.99 -0.04
B FE Grass cover 0.12 0.21 0.94 0.26 0.04 0.08 -0.08 0.99
AV Position on slope -0.27 0.96 0.08 -0.06 -0.99 0.14 -0.06 0.01
BB Slope angle 0.57 0.63 0.52 0.03 0.90 -0.02 -0.07 0.41
1] Slope aspect -0.84 -0.54 -0.02 -0.08 0.19 0.98 -0.01 0.12
4% B Food abundance 0.96 -0.22 -0.16 0.02 0.88 0.48 -0.02 -0.01
#33R Elevation -0.01 0.99 0.10 -0.04 0.96 0.24 -0.07 -0.11
AHF4t Human disturbance 0.98 -0.03 -0.18 -0.03 0.89 0.44 -0.10 -0.10
JKURBE BS Water source -0.56 -0.82 -0.06 -0.05 -0.41 -0.90 -0.04 -0.14
96 5 1 2 FkZE Autumn A& Z% Winter

Habitat variables PC1 PC2 PC3 PC4 PC1 PC2 PC3 PC4
*Vﬁeit(afiifmiﬁt;p gfgg -0.53 -0.75 0.39 0.083 0.03 0.67 0.70 -0.27
FRAEBE Tree cover 0.55 0.77 0.22 -0.24 0.96 0.06 -0.03 -0.28
WEA 2 BF Shrub cover -0.04 0.05 -0.01 0.99 0.02 0.99 -0.03 -0.02
B/ % BF Grass cover -0.07 -0.02 -0.02 0.99 0.10 0.98 0.15 0.06
L Position on slope 0.97 0.13 0.20 -0.01 0.98 -0.01 0.17 0.13
BB Slope angle 0.89 -0.45 0.11 -0.04 0.64 -0.05 -0.23 0.74
i1 Slope aspect -0.20 0.96 -0.07 0.18 0.19 -0.01 -0.12 0.97
4% B Food abundance 0.80 0.14 0.58 -0.09 -0.80 -0.12 -0.36 -0.23
##4K Elevation 0.99 0.11 0.04 0.04 -0.69 -0.12 -0.70 -0.12
AHF4t Human disturbance 0.38 0.08 0.91 -0.15 0.05 0.04 0.98 -0.16
JKYEBE BS Water source 0.27 -0.25 0.92 0.13 0.92 -0.05 -0.35 0.19

PCL 551 Fst; PC2 552 Fsrs PC3 5 3 Flisr; PCA 55 4 s

TERZE AL IR I R Y FE RN TR XT3 1 3 i) BT MR 3 55 K 5 39 1) 7K R B 8 %o 55
2 I B TR R B R HER S B A A 5 BE X 58 3 A0 ) BT HR  Bie K 5 BEAS 2 BE X 5 4 AR B TR R
BRo ATLLA N, RN R B R 2o B v 4% A SC B IR 7 - A VR BB il R R A TR
B KRR AE PR EAR S A G 10 TMA T

TERKZE MR AN LT 56 1 3 B3 B BTRR R 3  5 3 1) X6 265 2 iﬁiﬁ%ﬁﬁ%%kﬂk%ﬂﬁ%%ﬂAﬂﬁ:%
PEEGERE 3 R TTRR R IR BEAR B AN AT XS 2R 4 TR B STk R e R AT LU, # Wi R FE Rk ZE
WIE PR SR R 7 2« L W AR I BE 3 1) JMEEE%J\?J?%EE%iE?k%E*ﬂﬁZFEX# 8 4~
AT

TEAZE  FOARHBE S MK IRBE B X 56 1 A0 B TTRR iR s A 3 B M A 2 BE X 56 2 i i 32
R B K A TIREE R X 56 3 32 ) STHR R B A S R 26 4 AR I BTRR AR B T AR, 52 JR
A S B R B T - TR R B A K IRBE R EAR T FEA R Ay TR A % 7 A
BT

LR G RN B M Ve ) A A 45 SRR PR R AT S AR A5 R TR MRS R (R 1) B BIA R 25 R
FER B e PR ) EEAFAE . RBEFFME TN EZHIER . A FEER ( >68%) JHE AN Tz
( >1000m) | 37 PR (1000—1200m) (T FETR SR \ELAS 35 B > 20% —40% VK 55 >40% —60% )
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WEAE ST s B2 B e B EEAHER : B3 HiBIR( > 1200 m) BV FEEER( >68% ) JEEANT
P ( > 1000m) I BE >30—45° S RETR AR EAR T BE >20% —80% FFA T BE >20% —40% A S 4= 5 5
FRZAT S M PR B E « h NAL I84K 1000—1200 m 3 BE > 15—30° BRESKIREGE > 500 m BEE A
HTHAE( >1000m) FERZERE >20% —40% FIRLAZBE >20% —40% Ak ; 4 Z 1 S b B i) EZAFER : I
R >60%—80% JFERTE >20%—60% FA B > 40% —60% T4 A7 FH I B B /K IRz ( > 500
m) kb, FEAMABL T MRS R BERHE 1 AR

4 iFig

4.1 JRPEXHT S b e P

ARSI A TR W T, AR R R EESh s A AR B B K IR AN B 5 B A i A AP R, T EL3h )
BERS 5 M A% e S R R E AN THIERL, sh A4 BE7EAR R KRB h K A sk 77 B 3h
ISR AW EEE ORISR AR AN THRERE Rk shy i 8 i %% 5 s
He g DM BRI R R S AR

RREXTE R R W B R R RS R 5 R RIS G R T R B R
DGR B EE TP A AR S R B RRE , B KRR B R T S AR B AR SRR, BRI T U A [R] 22745 2 1R
BRSPS B R EEARE T BEEAWSIY , S Tk 800m LI b K L shmAg
FEREARAMY (RBNFTFARBEA) N M 3585 (Smilax sp. )  Z2R4Z% ( Cephalotaxus fartunei) JETE B
H|( Itea chinensis) . & 4R 1 ( Rhododendron ovatum ) 1§ T4 F ( Kadsura longipedunculata)5 7 B B i) F & FH
fyt e BT R AR S RIR A AR Ak . R Z Y A R R R A AR E LR (4 =
22.075,df =12,P <0.05) , BERIEE T E R H IR ST RE AR, 7ERK S R4 ZE X6 bR 18 21 1
TN, 55 AR S ) S AT S5 4t ) P AR 45 R — 3 TR R 245 0 FREAR SRR AR B A 52 & R v 4% Bl
WRESAMRAT . X FE R W T RN FEEWRIES 0 T AR IR SRR S Ak, 3F BAHHAREE R
WRE5H b A PR B AR AR, 7 A T S PR B AR ), 3 T I8 7 IR B AR X AR R A& B o B R it —
HEYREMME, bk REER AT A BB IREA Z , T AR AR TC 209 2 28 X Bl A% R B 2R, AT
T8 B BT 1 S8 AR AL B ARG o BRI, R RRXAE A R R e B R B S H AR IR AR
WG A 35 T PE AR 56, R RER P BN EERN AR Xt 5485 s 3 5 B 45 A
F(#£3).

HiFE R R EE AR, S M AR R . AT T Il BB RS A E S B IR,
FERUEN S A GRS EEFENEL, ZRFEANNEEEIBR SN EYRE TG ELEA
M0 B 4 2 B A F R IR B R A (1000—1200m ) —— k3§ 47 (> 1200m ) ——+h 3 iz (1000—
1200m) — F3EAL( <1000m) (R 1) ,FEZTREIH, B K LZREEZEZURGEESEWENEEE
FMEZERR  BREBRA T AL TIREAX TRk X m, EYRERFE , WNE K A FRRE
FEP T RAERBARAL ; B TE MRS ERYREDBAFE, BRFELRE BT HRRBEREN
FERER, FEEREHRENR ( > 1200m) § B30 3 ) AT LU b 1 3R 75 68 & 1 2220, 35T X BF A S A
B R B B USRI A TR  SE IR R i R AR B 22 R («° =3.815,df =
6,P>0.05) ,{HRARSIRF BG BEX FHB R I R , W ISR I N A R sF . X HIE B R 18R
ET R IRIGIE JREE BRI R 4R .

PRES AR F 2248 PR R S BE B A\ 8 TR AUK IR BE B, SRR A MEALE B/, X A T8
B AP R BB AN TR A S M ERA B (+” =3.603,df=6,P >0.05) , % & .fk 3
Z R BRAR AT E R B A THE( > 1000m) RS, TIZEAZE i T EWE 86X Ay T2 JLF-FE b1k
B, DAE S SR B T RO A R, RIS Sh i AR B RE 19 , A0 8 A B /K VR B B AT A ELA B
KRB A BB E N REE R . AR ERN, REER X KIE RIS, Ak A2 iF Lt
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BEUKIEROEAL, SUEFIRFEE R . BEEE E T B IR SRR AR, 3 W A 5 b 7k U8 H
FHE, RPN B R B BEALRY ; MUK (A2 JR PR O A 2t B B /K R A B PR A 55, i J R B
K BB KR BOE AL . A BT 57 45 R 3% B J8 B Xof 7K YR BE B 110 e 45 T B 5 LAY J8 A 5 v KK R = T R
Ko
4.2 BEMSHEREMFTRA

PEBEE MO B R A BT Bk B ISR 1L, B A R AT BERAE T X 54T
P EWRIRZE A S Em IR o BRI ZE N XS s 1 1 132 A I TR, (LR AN T
AT o @ id F WA AT AR BN BOLAH FRAE AR BT, o B H 220 2R R A B s B 9 5%
BT 456 BB RZET X &S T R, BRI T 45 AN IR 2595 PR BR AT S s e B 1 R EAFAE T
LRE TN R RN S e FE i E B . B A PTG R R T RS s R I Z AR 1L, R AR

SN R PR S e B BN T BRI RV L1 SR A £ IR AR TP AR 5 > 60% —80% (A i E

2% (>20%—60% ) \EATEHE( >20%—60% ) EYWFEE R ( >68% ) FIANTHLH R T I A5, %)
W R BE RS R I TR . AT R, TEH R KFIA 4 200 S BEATS S % Fr) SC e [
T T A 10 A8 AT AR 3)  BRT AN R 215 BT S e A R, R 3 T R IR A
X T AN T X b A AR BE , i — PRI T R WX S S e B

TESUIE IR BRI BRAP AR AP, IO B A7 i P JX 26 5C B PR 1A T A L B A B, O B2 X AN A1 2 4 A B 3t
PEPR B T ZAFAE , i 2 VI SEAOPRIP TR o ol T ) A0 7 BR A, A B 58 S0 — 14 BE 4% 21 JR R A A7 6 b it
FERHMEREAT T RS, ZE UG B9 AR P Ay 3o JRBE AR B s e BEARAE 4T 2 4F BE BT , ASR & 20 7 R AT 6.
prisz 2 i S ey 1 e B
Bl : SInA I AR 38R JA 3 BRI FI PN, ZEEF AN TAE PR 2L L B AR PR P X R TRl A< B AR AR 56
NIRRT B, TR @M LR, R 5B AT O, YRR Dan, Mangoulick #(#ZH1 John Ludlam
T AR PSR B R A B E X B 48 T8 B, fE Il — IR BUlt
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