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Habitat assessment of sika deer ( Cervus nippon )in the Taohongling National

Nature Reserve, Jiangxi Province, China

LI Jia, LI Yankuo™, MIAO Lujun, XIE Guangyong, YUAN Fangkai
College of Life Sciences, JiangXi Normal University, Nanchang 330022, China

Abstract: The South China subspecies of sika deer ( Cervus nippon) has been listed as an endangered species in the IUCN
Red Data List, and is also assigned to Protection Class I in the List of Wildlife under Special State Protection as designated
by the Chinese State Council. In recent years, sika deer have formed several relatively isolated populations and are
distributed in parts of Jiangxi, Zhejiang and Anhui provinces. Taohongling National Nature Reserve is located in Pengze
County, Jiangxi Province of China, which has been designated for the protection of wild southern sika deer. The reserve is
12 500 hm”® in area, of which the Core Protected Zone is 2 670 hm”, the Buffer Zone is 1 830 hm® and the Experimental
Zone is 8 000 hm’. In the Experimental Zone, there is a considerable area of agricultural land with a high human population
density. Highways surround the eastern, northern, and western boundaries of the nature reserve, while the southern border
of the reserve is marked by valleys and creeks. The last estimated population of sika deer in the nature reserve was 365,
which was thought to be the largest population of this sika deer subspecies. However, after strict protection for 30 years, the

vegetation in the nature reserve has changed into evergreen broadleaf forests which is the local climax vegetation.
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Meanwhile , human activities have led to further habitat fragmentation and habitat loss. Therefore, it is necessary to carry out
further studies on the population of sika deer in Taolongling National Nature Reserve for proper population conservation.
Based on the data on habitat used by sika deer in the Taohongling National Nature Reserve between March 2011 and
March 2013, we used the habitat evaluation model and a Geographic Information System ( GIS) to assess the suitability of
the habitat for sika deer. Vegetation type, slope, aspect, elevation and human activities were selected as factors for habitat
suitability assessment. The results showed that forests, including deciduous forests, coniferous forests, mixed broadleaf-
coniferous forests, broad—leaved evergreen forests and bush fallow were the dominant land cover in the Taohongling area.
The area of forest was 9 488.15 hm’®, accounting for 75.90% of the total area. In the absence of human disturbance, the
areas of suitable and marginally suitable habitat were 2 233.99 hm’ and 2 980.24 hm®, respectively, accounting for 18.61%
and 24.83% of the total area. In the presence of human activity, suitable and marginally suitable habitats decreased to about
1 224.04 hm® and 2 164.70 hm®, respectively, representing 10.20% and 18.04% of the total area. Because residential
areas, main roads, farming activity and timber harvesting have a strong impact on the habitat of sika deer, suitable and
marginally suitable habitats have been intensively lost and isolated with the landscape fragmentation index increasing from
0. 4345 to 0.5898. Using the potential available habitat area, the carrying capacity of sika deer is calculated as 568+ 160
individuals, but using the actual available habitat area, the carrying capacity is only 368 + 105. Habitat loss and
fragmentation have been the main limiting factors for population recovery of sika deer in the Taohongling National Nature
Reserve. We suggest that it is very important to take reasonable measures to manage forest harvesting, eliminate poaching,

control the number of wild boar, and to establish habitat corridors.

Key Words: Sika deer; habitat suitability assessment; Taohongling National Nature Reserve

G 5 2 B A sl s DA A IR BE . AR B o bt
5P H Al i o3 B AR Y A B R R MO Y
Hu F SRR Z IR] A DR BEOC A, B A AR B 1 23 A 4
FISRAE o SRR, M BR{E B R S8 (GIS) B Wikl )
2 B0 30 W 0 AR 55 R A A B PP IS b R
G BT Sl A B 1 R B ] e R OR A0 SR Y E T
B WA GURI GIS HoR GG A 252 B X i A
Py Fps 2 3 B PE O T RE T — RIS, W Y
& ( Rangifer tarandus) . Bl /R Y. 31 BF 111 £ ( Capra
pyrenaica) | dx NI FE ( Panthera tigris) | #5 RE ( Ursus
arctos) K REN (Ailuropoda melanopeuca ) .5 G JF 2
( Procapro przewalskii) JEWEFS ( Gazella subgutturosa) |
M ( Muntiacus crinifrons) SEWR G P>

ML RE ( Cervus nippon) J& 18 % H ( Artiodactyla)
JERL(Cervidae) FEJE ( Cervus) , 5 4 W.Z= KX F5A
Je, Bttt A E AR ORI IR R (TUCN) 1) D 9 1 ol s
SR FE 1Y SR . A 20 48 90 4
RELR  BIFFEN DU Mg A JE R A A A TT R T — &
HIRIFSE AR 95 SRR S At R et B |
RN R RE LT AR B e AR U
TLVGAE BRI A AL RE A SR PR X N 20 A1 A A R B R

(A AR AL RE R R, B 24 365 R i Fagtr™
s A L PRI SR, A Y 328 T 1) 214 L ) T 2% A %
BT BEAE AR KR 1wl 29 T M A6 RE 1Y FRORE &
JRUY D OBRLT I LR X P B AL RE R REAE 1998 4F LU
FIAAERE K HRIE 17.1% , 17 1998 4E 2= 4 4EHE K RAT
N 0.9% IR, R IX R AR X 2 T KR R
W, A HERE 5 IR T 2 o — 25 O T A A RE 1) A
BHAR SR, LT SR, AR AT T k4T E K
G F SRR DX A RE AR 353 PR Tk R AR BR, LA
BRI X FF 1L B ARBOR A XN S0 2002 75 3 1
HEAE JEEAT B Ak, I 1 1T R i S R A 8 4 LA
R PR A BR3P FRL A B BE R AR

1 WRMS

VLY M 2104 A5 46 B R AR AR 371X (29°
42'—29°53" N, 116°32'—116°43" E) fii TRKILHF
TR, YLV S VR 2 8 B v, SLVE ) & 3
2 2413 () 3 10 MTEUR, 96 MR RN,
2.24 TN IR OKFESERAEDIHE R £ R IX
A b P = LA R KR 45 AT NG 3 T A R )
g, AR P X A 12500 hm?, H R R 0 X

http ; //www.ecologica.cn



1276 VST

34 4

2670 hm”, F256 X 1830 hm*, ZZ 11 [X. 8 000 hm?, Hi5i
NSRRI LR IR ZAE 100—500 m, B
WAEA T 3 V34K 536.6 m, UM Jm A 2= B | H
MEFEAL R S0, AP S KA 1300 mm 7647, 4F
IR 15.1 °C L 4E H EET 4L 2043.6 h, {37
DX AR A 30 A % S0 500 R0 485 4 AR A0 T 30 43 SRy
2S£ o 2 N A N2 S i 1 7 N DN
B ANFIAT AR, FEETT AR A L4 ( Castanopsis
Jucunda) 5NN Pinus massoniana) S ( Cunninghamia
lanceolate) A1 K% ( Lithocarpus glaber ) A&7 ( Platycarya
strobilacea) FMY ( Celtis sinensis) &, 3 B HE AR FEL
AN YA 32 T B F (Lespedeza bicolor ) | £ ik K
( Rhus chinensis) BLILZL ( Rhododendron simsii) | [
(Imperata cylindrica) %5 ( Pueraria lobata) B4 ¥
( Rubus palmatus ) . 1. 719 15 ( Miscanthus floridulus )
BRI AR Ry S R A AR REAE I R BT SR A X
TR T N B Uk B s g, DL RO TE 5247 AR R
AR RAE I, SRR A, 7 iz i, 7E R
PRI 1 BRI B SIE I, 29 36.07 km, EEMAGTE
Al APF I K v A X

2 WMIRFAE

2.1 HEIE S b

HRAE 1 :5 TR KL, LA B FELR, Brik B AR
BTG T HRLT I (40 X 5 B (R A 2R A TR LR L di
KOV BE B BEF 100 m HLAKAT 8 1 K E 5 mxS5 m
HIRETT R ERELR 71 5% FELR IS 1 km, FEZR K>
1.5 km, 10 s 45 S0 RELR B LB B 09 Mg A8 E 2 (8 &
IR R TI0 R R A5 3% B IR | i SR A R T 2
FEIT 313 4>, X IBEETT 769 4>, 43 B30 5 46 RE T
BNERETT 500 BERE T 0 2 26 5 A A S R T I 484 25
PP WLME K AR ST 3 25 WA B IR 2R
(A) AEYHZEB) MARESTIHEER(C) ., FIH
Chi-square 5 53 52 i Bk 2104 Mg 46 FE A 55 26 £ 7 19
25 KA SPSS 19.0 #7480,
2.2 S ML REAG L M) 2

SRR A JE AR 5838 B M 0 B2 T LAy = K
X YHIREER R AR EMAE S THREER,

PSR R (A)  sE WAL AR B 1 P 3 A 45
PR 20048 3 8 0 1 VA, AR DA e R 2% A 5
AHFGE FE I (A)) J1a) (A,) FER (A,) 3

A ZAE R M AL JEE 1Y A B 18 AR R T

YRR (B) ALFERE A G0 55
AIEAEY) F 8 B RS SE G Rl i o A 4 AR
FHY LS MG AE BEAG B o BE B B Z A S W T, &
BB T LA 2 IR ARE A JEE £ 400 9 DR 14) 0 A A T LA TS ol e
FRAFMRRIE, P, ARWF5E R AR (B) 1E R
M AL RE 19 A 5538 B R 7

ANEKEE TR (C) A CEZHT T 4 Fhk
YR N ZE T sl % Afg A6 R AR 5% 19 5% i, BRI o B K
(C) JERS(C,) K (C,) LA KRR 2 5858
B(C,) o NS THHE R T (DL EZIE
) R AT BT A, BSOS A A A
1% B S 5O ot ARCGIS %4 Distance T Hit
AR B EELE AR, R AT
P S BOME AL i 70 I B 32 B30 60T B X R 76 sh A %
I, 77 I 5 T 0 7 1% DX 3 s AR i SR T AR A A
TERETE SR K/, I ARCGIS B4 H 9 Buffer-
wizard T Hff 3] 32 2238 B 09 BE 2 40 8 0—500,
500—1000 ,1000—1500 > 1500 m P-4~ X [q] ; i FH [
FER 7 126 21 R B A0 B B 4 i 0—500, 500—
1000,1000—1500, > 1500 m; ¥ 2] 4 H ) 5 &5 5 Hy
0—400 ,400—800 ,800—1200 . >1200 m ; ¥ 5| Ff bk F
i3z 4838 M (0 1B 4 S 0—200 , 200—400 , 400—
600 . >600 m,
2.3 ZS (AL S PN AR R
2.3.1 ZEEIBHUT L

fdi ] ARCGIS 9.3 B 347 Hg A6 FE A 2 b 3% F
PEVPANY . T SE T R — R R A 3SR AR AR s SR R L AR
Al IO G~ N TR 7B BTSN PN I AL /B2
B2 DN 2 A EPE 20 A R AE , A5 B R4 XM AE R VR AR
G b A3 A0 R, DA B N 2T B0 5% i ik 5 1) 245 [ 43
AR ; 5 27 B WV BRIAEE AR W A8 DL T N2 Bl
(RS, A5 1) LR 37 DA A6 FEE G I, b 3 B 1 1 25 (] 4
AFFE
232 ERIEMM AR

PP R A il H L UGE BRI AN
T4 DG, A LR R B IS BRI 43 ) A
g 4.3.2.1, VU A sl R AR 4 AR MCR fRi2
SETHE PR JE RN AR T L R T S B A B 0 i
B, BISREUSEM 1| AR EUSZ I 2 A7 520 3 TG
4, HEARX N PJ, =A,+A,+A+B, ,P],. C,+C,+C +

http ; //www.ecologica.cn



51 BAE AR TTVUBRZLIG [E 52 9% AR DR XM A6 JEE A B 1 PP

1277

C,, PJ, 7R 5o IE B RE 6 50 ( RV ZE A9 2 M DT ¢ 45
)L PL RN N T8, R )5, 48 P, =
PJ,+PJ, 1845 H PR B PP 25 51 2
2.4 fHBE S b RECE

AHFFERIF 2010 AEREZTIA b X 38 B2, R G
WBH S RE S ME A RS A B R TR 26,
NASS TR DEM #dis , #IFH ARCGIS 9.3 U\éﬁﬁ'—ﬂc
P IS X R S I e o A A R
B B A 11 )2 0 23 TS R/ IV 50 mx 50 m, %
T AEFHN T, M ARCGIS %44+ Buffer-wizard T.

IV N E = A
2.5 AEBEEOWAS R B T S G H AR B IR A
EAGE T

iz Hl FRAGSTAT 3.3 /rHr 541t 7 Hk4r b H K
G SR X MEAE R AL B BB AR | SF- 2 B 1w A BE
Huss BE B G R AR P S I S LR pE
TERFEEL

Z: 18 Downs 1L
A= K TR A,

i

»

IO FH T )P A 35 T R

T?F'JFHEWE%E X (1+AEAEREE A A A= B AR Y 23 1)

HEAEREAMAR B Fe/Nas AN oK

3 R

3.1 B2 B L0 AL R M e 1 IR R R

MrIRAE
311 AL RN B R A SRR 1 A
WLIE B A

TR Y 3k ) AR WSS R M AL RE 1 e A
F W R (TR .+ =183.96, df=3, P=0.000
<0.001 ; e .2 =326.14, df=3, P=0.000<0.001 ;I

] ;x> =45.41, df=2, P =0.000<0.001 ; # @R . x°
=336.38, df=3, P =0.000<0.001) ., I TA[E HK
SOWE T (L5G A R B) £ X [] SRR A6 R % ) I 3
(AR AN ], PR I TA Sk 2 S A RE 06 8l RS0 A0 1
P8 DX ] A A A G B i P A 355 B 5 A A6 RE AR A7
ARG 8 DX (0] Ay AR A6 JEE [0 3kt A A 35, BDAS S BT AREAE
REAAE . B56 45 51 285 G BTN S WL ik
WA, W 1,

R1 BERLREEEEFNEASUEFHR AR EEERE

Table 1 The impact frequency of different natural landscape factors on sika deer and suitable value in Taohongling

AT eSSl IR % I FLE R
Ecologidal factor Category Frequency Suitable value
5% Elevation/m 0—100 5.59 1
100—300 16.78 2
300—400 20.07 3
>400 57.24 4
x*=183.96, df=3, P=0.000<0.001
Y5 Slope/(°) 0—20 58.42 4
20—30 20.39 3
30—40 8.88 2
>40 2.30 1
x*=326.14, df=3, P=0.000<0.001
1] Aspect FH3% Sunny slope 47.70 4
2 B2 A Half sunny and half shade slope 35.53 3
B3 Shad slope 16.78 2
x*=45.41, df=2, P=0.000<0.001
AP ZEHY Vegetation styles M N GF BFW 68.42 4
0T FE Ak DBLF 22.37 3
BEI b R SRR AR B RIRZSAR CF BEF \MBF 7.57 2
Pk T3 BF BP 1.64 1

x*=336.38, df=3, P=0.000<0.001

GF: Grass fallow; BFW . Bush fallow; DBLF: Deciduous broad leaved forests; CF: Coniferous forest; BEF: Broad-leaved evergreen forests; MBF .

Mixed broadleaf-coniferous forests; BF: Bamboo forest; BP: BaMao plexus
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df=3, P=0.000<0.001) 3| 3 % ¥ I & (2 =
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266.61, df=3, P=0.000<0.001) %] 5 & & 155
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Table 2 Scope of influence and influence value of human factors in the Taohongling

NG 3h ey R ]/ m Bk % M 518
Human factors Scope of influence Frequency Influence value

FUBMR AIB SEE T S/ m <200 4.28 1
Distance to the deforstation timber roads 200—400 9.54 2
400—600 32.89 3
>600 53.28 4

—— x?=186.18, df=3, P=0.000<0.001
<500 5.26 1
Distance to the main roads 500—1000 8.88 2
1000—1500 21.71 3
>1500 64.14 4

x?=266.61, df=3, P=0.000<0.001
B F 8 I /m <500 2.87 1
Distance to the residential areas 500—1000 10.22 2
1000—1500 30.76 3
>1500 56.15 4

x?=208.26, df=3, P=0.000<0.001
$A HIEES/m <400 7.23 1
Distance to the farmland 400—800 12.88 2
800—1200 24.34 3
>1200 55.53 4

2=206.87, df=3, P=0.000<0.001

3.2 BRELIA AL FERTS IS B Y SR TN
3.2.1  BRELIA b X 4 R 5 A 7 S AR

BRLT I b DX AR B LA BRAR R 32 (T 1), 25 28k
JAIFRIK 9 488.15 hm®, (i PR X ST AR 75.90%

b0 o v o/ N o NN T o o N o v NN
MRTE DN R AR B SE N TR A B R 1664. 57
1638.63 .3438.21 ,1247.15 87.85 ,1143.88 .60.92 hm’
F1206.94 hm*(#£ 3)

£33 BAKRBARPR IR SREBESFE

Table 3 Land use and forest coverage in Taohongling Nature Reserve

RS £ 30 ] 2 TR o
Vegetation and land cover Area/hm?

HA Grass fallow 60.92 0.49
A\ Bush fallow 1143.88 9.15
FEIREAK Deciduous broad leave forests 1664.57 13.31
EFIERR Coniferous forest 1638.63 13.11
W LR HAK Broad-leaved evergreen forests 3438.21 27.21
£ RIR A Mixed broadleaf-coniferous forests 1247.15 9.97
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sk

HEBE + ] AR [ %
Vegetation and land cover Area/hm?

1Ak Bamboo forest 87.85 0.70
M\ BaMao plexus 206.94 1.66
A<M Farmland (FD) 1599.32 12.79
J& B Residential plots( RP) 1166.18 9.33
JKJ%E Reservoir( RR) 246.84 1.97
#71 Total 12500.00 100.00

[ R e N
L HA Rtk

W R
W bk
B GEN W GRRIRAZAR R RH

BEl1 Bkau B AR REREE S HE
Fig. 1 The vegetation distribution in the

Nature Reserve

Taohongling
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M) A A A RS B AR AE (T 2) o B T ARG B)
(R, M AR RE AR Bl B A TR R AR b i B AR
BEmE AR 1224.04 hm?, (5047 XCETE LAY 10.20% ;
YOE A AR N 2 164.70 hm?, /5 18.04% ; 5 A3
HAEE 3 988.21 hm?, (5 33.24% ; A3 B AR B 1 FH
4 623.05 hm*, /i 38.53% (% 4) ,
3.2.4 ENBEPURAE

TERREZLUA M X | A A1 JEE 7 76 TR F AR S T AR (2
F60E B AR B S OB B AR SR ) 0 & m AL
43.45% ; FH T 32 BN ZE T S 52 ), S0 7F 12 Hb XA
AERESE R m ) AR S5 T B E A8 L o 28.23% , A= BE 1Y
S4B B AR 2] 2.67 hm?, BEEREEE 0.107 >/
hm? , 1 5% 5 0.280 m/hm? , S2 B AR 55 5 WA e 2 45
Bk 0.5898( £ 5)

®4 BERNEEMRS S SSRE S HITN TR
Table 4 The contrast of potential habitat elevation and actual habitat elevation of sika deer

AR SR T Area/hm? %

Class of habitat quality WETE Potential SRR Actual VETE Potential PR Actual 424k Change
i@ H Suitable 2 233.99 1224.04 18.62 10.20 -8.42
VK& ‘B Marginally suitable 2 980.24 2 164.70 24.84 18.04 -6.80
BRIEH Rarely suitable 4 563.93 3 988.21 38.03 33.24 -4.79
N H Unsuitable 2221.84 4 623.05 18.52 38.53 20.01
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Fig.2 Actual habitat evaluation and potential habitat evaluation of sika deer in Taohongling Nature Reserve

RS BRI X IGTERE & IR R VAR BHFIE

Table 5 Landscape pattern characteristics of sika deer habitat in Taohongling

THYRES:

R L A5/ 9% . PP PR R

b WG % e TR han? o x i
. Peecentage /(1~/hm*) /(m/hm*) Fragmentation

Habitats No. of patches Average . . .

of area Patch density Edge density index

patch area

b by
?E&EQEE . 43.45 1589 3.42 0.259 0.885 0.4345
Potential habitat
SR A 4
RS 28.23 1331 2.67 0.107 0.280 0.5898

Actual habitat

3.3 EEAERSREAEGT

H ATV Bk 2104 #g 4 R S8 3 1 AR R /N
RIS % H AT TR L X 2455 AL 538K 1h
P EL 11.2—20.2 h® A7 8 320 | DAVER A ] 1) FH A=
BRI 5 214.23 hm’ i, (R4 XM AL BE ISR A5 9 1
(568+160) H . T AZSIE gl XA 55 0y 148 5wk
W, ASEBRnl R R A= 5 A 3 388.74 hm’ 3T, Al 1134
BEAS AN M (368+105) H

4 e

4.1 MR SUE R LA VT
P AE FEE T M) P 4 T 7 A 5 i AR S B A B
AT LU B, T2 ARG s T, D4 XA 4L
A B AR AR AR R A6 BT B UOE L
BORNTE B 09 A= B AR 23 5l R R T 8.41% .6.80%

4.79% . FARLI, T ANRTE S Bl 9 K, A |
B A 358 A i AR Fh 18.52% b FFF 38.53% (% 4)
TESE PR A rp e AL S R L b A A A
SRR, FL I AR 78 7 A G . A 3 A A R 19 A=
A (18 2) R TR HE e Ol 3% 25 0 B, S B0
SHEE A SR B, 45 M AL RE Y 1 1 1 RH
15, (A AN [R) BB 22 1) 1) A 46 R AR X A7 5 DA 52 0
I AR R I 12 b DX A A6 RE a5 A% 2k . kAT
U 1l IX U0 FE Bt B T ARG B3 N 1 0. 1553, %
323 DX A B A R A R E ARG, Hy ] DL ) 26
TG BN R DM AR JEE A B IR 5 A= 458 o 1 T e
—AHBERE,
4.2 192 M RIS TR K AS )4 A

ABIFTE K I TERRELIE F AR DRAP X, Mg AL JEE 1 17
238 F A S5 B A A 3 AR S RO 3 R A R R
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BB AR S, B ) oA b+ F (K 2) .,
BRLL I i DX A JEE T L T M P AR B R AR 5 214.23
hm? | AR 8 B8 2858 A B | R A4
I Sl R BT A A AE T 1 825.49 hm?,
FI A A7 AT A AR BE T AR 3 388.74 hm, L TG L
i AR B) b ) A R A5 R T M A R R R T
R, A 28/ INGESR R RETC I DAy A A JEE T R T T s R AN
TSRS b, AT UL DA L ) A R 3 A A SR
JE BRELIE B AR DR AP DA A8 JEE A0 S 2 1 A s A IR £
AEEIRWE . N ZEIE Bl Y T H0RT A A FEE TG I, b 3t
T AR 8 TR 220 Y BT R e g | R N AT Y R
Kk,

H AT, TEMRZLIS B SR PR IX M A RE 32 253 A 7
HEHR 300 m DA B AT/ AR XK, B 32
TEFE LN FIHE DN P R A B 26 Y 56 T A kL
( Lespedeza formosa) . & B ( Pueraria lobata) o] 1
( Crotalaria ferrugiea) JRJFEW: ( Pennisetum alopecuroides )
AR, — BRI Kb 55655 (R BLMEANE N F) 2
HEEAHY), BlE R EAE , w] PR AR ) B 5B
/b T LA T A -5 B YR Y B R e g an Y
¥ (Sus scrofa) . /INEE ( Muntiacus reeresi ) %5 X} %5 [] Fl
BYGIRGF
4.3 FREEIRAY

ISR G s W B 0 R B A S W) AR e —
TE KT I35 22 FEPE | I3 N PR BE 1 BEAL S A, J2 Ok
TERM ARG B R 28, b TR LB Be iy AR
THE A B 2 M A R 15 R A 2 M, SR T, T AT
& R J L1 T ARG, 32 ] TOU A % — ) b R
B, T A FR 32 DX A AR R A e i IR 2 —
PRI, %o A b SR BB 30 8 e AR s Ak, 97K
Mg A8 E IS B AEBE 3G A A8 R B W oI, A R T
TGP XN PR A, PRI A R 25|
TR AR I, AR AP R A B TR, A
PRI 9 A5 301 2 A0 4 IR 4 AR 5k T DAFE 4 Ak v
T R BT AR AL AT T 25,

5 #il

TRAP X ST 30a LISk, M AEREARS 2 T A AL fR
7, BORRI RO S B4R I S (E AL E B0 R
FARIG R 3 B R R 3412 g < R DR A7 A 28
FER/NRE R 500 27 B bRl AT — 5 (i 22057 B

e NS S as AL X A IUPS
SN T, AP i 2 R S AR B A DR A
TR

(1) deER AT

PRI, 220 R AR PR XA 2 o X5 A0
DCAFZE i, R FHZAL S8 55 T e R iy B4 RE T
H ST AL, AU EAR R, T BLAR 4 5 &
B A A BB B IR 5, PR, AN R
FH I A5 T 3R i3 A 46 RE 1) A= 852, T L R P 24 7 2%
T AR TR B KBEAZ D IX B /N S
AR LA B R R ORI AL RE A AR 2R 55

(2) JTRELESE

PR X v g 8 st i (AL - b - AR )
PR RO T B AR 55, (EL Pl 70 1 5 — 7l i AR
A B AR R JRE DL R S A o A AE
AIEAZ 72 1 AR K 4 IR, Ui SR R 2 7 e A% 0
DI A dox — 5 149 A 358 7 TR , (045 A A JEE T L) Y o
PR A AT BT R AR AL JE A LR A7 23 1]

(3) ST R84TSR

AEVIAA TR, YA SR A A HKER
M FRDCE e 1 | FL P A B JE P A A SRR
R B AERE I 2 4, B C O TR IX A Y
PEHAFRE, NAESFTRRUF, ESWAEREARZE
B, AWK B A IR T4 1 M AL E A A7 23 (]
X AREAE R A B HE 6 JR 7 A T IR A, R T, A
FHEOFFE LR b, St 5 PR A0 A8 BE 5 0% 1 5 4 4%
AR Rl HAR R 7R 2R 55 T 25 20 B3 R I, a2
Y3 ST AE ol R R AR A6 E AR A A - [RIIE ib
JOE i O DX 0 P R AR R

(4) FEOMEREAIETH S HE AL RELE B ) 2

VR, A OR3P DX AR 285 M 00 /K e ik s
SR, PRI L 235 B © T &M AT, A R A i ke ik B4 A 2
JBE CRZE TRIE U2, 2 M AE RE R0 AR AR TARR
AR M, T RE 2 A AL FEE A0 0 5 3t T AR E— 2D 4/
P, B P AR BT B B IRIT K i ab A58 0y
TE TN 20 e 48 AR B8 B2 MR, R R sk 5
N ST RN
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