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2 10~11 °C AERER T 1 200~2 500 mm. 5T
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troversum ) AR HEBE (Cerasus conradinae) i1t
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R D47 DN 48 22 A5 1% 20 91 325 < 35 1 ) 4 4 el
5 | 4 22 W B T Bl X, 2012 — 2014 4 W i 95 B B
FEN 45 22 Ak AT 6 B X B 218 4> 20 m X 20 m #F
Ho M4 X JE] A 1500 ~ 3 100 m. ¥ 4k 18] B A
200 m A B o5 7 I R AR L BT R TR AR B AR
THE N R ) SRR AR AL, A MU A I T A T S A
Hi SR AR BR L AR A L B T N R A S B AR AR
B B U A R AT P B ARRE B R L R A AR
JE TR AW T 2 ke S P B A R 2 gy S AR RE
MM AR E 5 A 2 m X2 m B/, 8 A& /D RE
T3 AL A R R A A o 2 DA R ) o i B R R A
1.3 HEHZE

Az 55 ELAT O A B A8 R P A 05 R R ) DR A )
AE LR b e AT S e A B R A B R BEDY . AR
HE A8 T B8 i A2 0 5 AR B IR AR A, E 2K 2012 4F
A AF 1] 4 22 M MR B e 5 DR AP X R N 5 7R L
i o PERE AR S5 A O = ) AR A R I ] K
fabr o A IR A AR R 2 S AR IR AL R IR AR
JEA RIS UA S OARBIAESE, I
S 220 T2 A A BT L AR R OO/ 1 50 W B IR
F s ) HA 7 K20 i R R kS
QBRI BB & K B 4 22 1k 15 B IR 3

H3E Bl AR A AR 1% S ARl 15~ 50 IR, B A
TR ZH EF R, O ERMAARE., K
LD 4 22 M 1 SR I T Bl AR AR A , AR SR
IXF 15 W, R AR 4, A FH 7 B — AUV R )1 485 22
W PR A Be A= B . @ Rk AR B . J5R )
B LA BT IR i 22 W 5 IR AA e R B 4
2WRIESIR . ORETEALE . AT 4 22 M1 3
DX PN AE IR 0 11| 4 22 M AR B A T T R B
I 4 2 W TG SR . AW A Y 218 A FEHL AT
RIBLASE 77 A VR ERAEA S 20 > IR R A
B 18 A IR A SR 17 AU B AEBE 86 4.
14 BRUEEHFLESH

N 75 40 b 4RS00 R R A 25 0 THT LL AN [) 45
B 5T R AR IR AR 2R BRI IR S5 A 1 22 5 . AT
ARV R RI B AR 22 ) ol ) B (A s e A B A AR AN
P A o ) b 2 2 R e R A BE AR P B TR R P
Te AR W A% HE R o5 BE RT3 B U R
BN 5 B S AR bR B e Vs R R AE L b B TRE R
o 288 B HG o 3 A5 UM 2 AR Al TS P A 2R )1 4 22 M
PERIF G 45 500, AR BIF 5 R 2 1) 0 K 4 o R i
FROETR A B e i1 10 . OB V& 25 1 FR AR Z iT
SRR B R AR AR PR AT IR A A R B AT A IR
O ATIFERR R ¢ R0 L 25 5 i M s AR B IE
A AR HE R A TSI STAEA Y U Ao 5 L 38 22 7
M. BdRSHTR I IBM SPSS 19.0 #F
15 £RBHERERESH

A SRR AL ORI T AN T . AR HE ST ik
P U R A R RO B A e A2 AR O ) 3R
TR TN 4 22 e %o A B8 T PR A B, 2 A b
B f 3T TH B R M3 RE SRAE A B Y T KU
PO X SE AR AR TE A [A) 1B b 25 9 A= B3 1) 1) 22 5, 43 A
IRAR A, A B O T 3 R R T S TR O
FEMLZE T (A B AR ZE AR IR I XN 1 = 5 J7E i
S A ArcGIS 10.2 FF &, FlFH ArcToolbox 43
Pr T H AT,
16 HEMEFAR

DABEWRE SR, W48 & 20k 5R A
FEEE MR AR ISP W AR B B A A

DB T . R AR R SR A
Pt A& PR TE R 9% vhod Ny 2 0y B EE L BB T A
FEJ7 v BLREAR T 3 U DATT 9 48 DL A, ) 2 O R
TB A A B A b B8 < ) A B A B L A HTPC-ORD 5.0
i TWINSPAN 8 x RGB 16 2E 55 i BE 9% 17 53



5% 53

LM 4. PR A RO X 4 22 0B A A B4R A SR SR A 3

I ISR I v A B 73 20 2 09 i 44 07 16 0 eI AT
i 44 o Foe AR AR A AR 358 BT b TR 3 i A IS Y A
7 TR A O R o el O 0

3V AEBER AR . MRS A B R SRR AR B AR
FURE IS0 5 o 2 A0 A U o S M 2% 1 L 45 5 AR bR
L AN TR AR S H AR 12 1] 4 22 k2 B K AL
HoAR.

2 ZBRESMH

FRBUEFREZHEHERER
AR <5 22 5 73 A7 DCER AR 9 I i i AR
B VR A2 AR S5 A Bl 2 R I AE AR R IR AR I 4 22 A

2.1

355 . [ S 2% o AL 4 21 R P A A A TR IR AR B A 05
2 R IR A A 95 T E A A TR AR B TR S AR K
A NN RN SIS A o e S o (T B W R N
bR ] P b R B A AR T R AR A A 8 T
A 7 95 I Pt B L A 18 G Al 2% AR IS TR R b 32 R
I R FEARAR R A (R 1D, o el DUA Y,
AR IR 45 22 M A 53 v B R TR SRR A i AR GR AL BN
JEE K I AR A AR B AR
22 ARBULERZERFZHWMAN

PAR JR)N 45 22 M 53 A XA ARARZE R RGR fb AR BE
FIAS TR 55 OB A A B T AR R AL BEA AR R . 15T
bR R AB A AR BT R SR A AR B R A TR AR 2 A

1 TREBUEREEHMBAE
Table 1 Number of sampling plots in habitats degree of degradation
iR b1y BRIz iy 1R by
N S B | JE IR Ak A= 45 rh R IR AL AR 8 ‘ﬁ’_yt)_ﬂﬁéliﬂ. o
il e Pri habitat Lightly degraded Moderately degraded Severely degraded Total
rime habita ota
Vegetation habitat habitat habitat
type H e/ % B H e/ % *H e/ % #H L/ % *H e/ %
Number Proportion Number Proportion Number Proportion Number Proportion Number Proportion
I
ﬁ fﬁ( 8 38.10 8 38.10 2 9.52 3 14.29 21 100.0
Coniferous forest
75 i i i Ak
Broad-leaved 38 80.85 5 10.64 4 8.51 0 0.00 47 100.0
deciduous forest
B W TR 3 Ak
Coniferous and broad- 31 56.36 7 12.73 10 18.18 7 12.73 55 100.0
leaved mixed forest
H#E KM Shrubbery 0 0.00 0 0.00 2 28.57 5 71.43 7 100.0
B f] Meadow 0 0.00 0 0.00 0 0.00 2 100.00 2 100.0
&1t Total 77 58.33 20 15.15 18 13.64 17 12.88 132 100.0
PR LIRS (VR A2 T b BE A IR AR A SRR R R

ARy Y G TSR NN R IR 2 N7 S 1% = = )
WiA2 (Cryptomeria fortunei) ., H AR 3& 48 (Larix
kaem pferi) 55, TE V& W [ it pko, R OR A 2R BE L B
JE IR AE SR R TR R B R R 2R A R e, T
ELFE L ME 1A% (Populus davidiana) B W ik KR
(Quercus aliena) AEHERE AETTIAG (Pterocarya
insignis) VUES R (Acer tetramerum) 53 R (Eu-
ptelea pleiosperma) JEW (Toxicodendron vernic-
ifluum) B K (Cyclobalanopsis glauca) KO IKFH
X R M (Salix heterochroma ) ) A6 A€ #k . ¥y 1€
54k 35 (Spiraea japonica) TP IHE (Crataegus
wilsonii) SEMHEAE . TERT MR S MR AR IB AL A B
Lo 4% S5 QOB A BE R TR R 2 BT A S 5 B R
B AL A5 G AR 3 A A0 S Pl S A AR (R L R O R S T
I o] ARG S R BE AR ] o FEAPR I e 3 531 o
S AMINAZ L LV A2 S5 B AR ORI AE v LA Ry AE S

AR A A 55 A 7] A 5008 b AR S5 E R 2 W b 4
JRHEAARARL o ELER 70 Dy 1 465 22 M B DR AE W B A
B e B HE AR JE YA T AT TR R 2 L F A 1 SR
e B B (Rosa caudata) HMEM 3 3% (Vi-
burnum betulifolium) .%i IT (Fargesia spathacea) .
WAL ¥ 5 (Malus hupehensis ). £ 46 H W T
(Schisandra rubriflora ). K 3 F (Litsea pun-
gens) Wk JH 3 1% (Rosa omeiensis) | 58 {4 3 ¥ (Vi-
burnum brevitubum) | ¥8 WG L (Smilax stans) A
JLBR (Decaisnea insignis) . Y6 M #] F (Cotoneaster
glabratus) &M K T (Lespedeza buergeri ) . ¥
LA SR VG 55 Lk 38 (Spiraea veitchii) S5 HE AR .
BN HARFE b 1T 5 A IR Ak A 858 F1AS ) 45 2R 6 2E
S VA JZ W B (P 1L AD R R R B R (AT 1B) A7
TEZE S . SAHBSE AN 4 22 5 A IR Ak AE 55 1) 3 K Fil
HOR BT JEE A ) Tl A e TR AR AR B O RfIR A
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PH: A£iB1bE 5 LDH . 5 R AL /E 855 s MDH . b iR fb 4= 5% 5 SD. iR fb/E 5% . PH . Prime habitat; LDH: Lightly degraded habitat;

MDH : Moderately degraded habitat; SD: Severely degraded habitat.
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HEVE B PR AR5 4R A0 IE S 2 A K 56 R 0, I K
XM AR TR R 2w W OR Y SY B EOR 5 B AR
4 ARSI T ROHE A A IE S 43 A (P >>0.05) 5 AR A
JE REAS OV 2oy i B R 3 BE LB IR AR ) T R AE 4 Fb
B F B N AE A IE R (P <<0.05), ¢ K5
5 U k50 19 45 S R W], K W) IR A6 55 A S i I =2 1]
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AV B M REAS P 18 B VRIS 55 AR 3 4R A 25
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M 2 0T LU )1 4 22 KGR 1k A= B AR A
SRR 074, 2 = T A G HOR AR S AR BERE VR Y
RIS PAD R i 3R T S5 5 ) o B I 2 R AIG . R AR Ak A R
FE B IR AR AR 358 22 ) 1) I AT 34 8 TG W 3 25 L 40
S 11.82 F1 11.60 m, i & & T iR b A 5 Ml
R AR . R AR A AR BERE VR DM OK 55 AR,
H66.42% , AR A BRI 0 W3 25 S vh B R R
JEE IR b AR 35 1 HE R 35 BE 43 1R 46.39 %6 il 37.36 %0,
BEMTEE RSB AES, HEERAAL
BE Y B TR OR 5 B B = . O 49.56 %0, LR O R IR 1k

TREHBUEZEARMFE(A)FMTHEEARTE(B)

Number of shrub species in habit of varying degree of degradation shrub species(A) and food shrub species(B)

FEBE X PR Z T K 25 S L (R R TR
oA 85 5 e P R A A 5 B B R R 55 S Dl 42,584
SARBMASE PR R Z MR EESR EE
FARTEIEB A, FR R A B HEAR 1
BN 3.18 m, IR ARSI Z IR AR 2
[ JC . 3 22 5 o (EUAD W 28 v T A AR A A B G K
P s AR AE SR ME R S 1.85 m, BFART
R A A 85 L 5 AR AL S G AR B e T R 2 S
24 HHFRUFEE

1A A5 i BEAS [R) 18 1 45 G I I I PR AR TG i TR
FRA BT A AR ARZE R T R R A R W
S A0 RRAR R AR I A B8 P SR R I i v L 2R B IR
AR B2 30 I T g% P R 3 52 /D T o 5
o L R T U BB AR A0 BN 2 — e
LR T MR OE S 5% H 5 1 4 22 0% 15 Sl 35 DX 4 Y
Tr AP B £ AT U8 B AR B R v 17 DL A 3
W e 2 1) 52 B AR D, aod B A AR SR B S U
B AL B LA 22— 5 B TE BT R /N X2 AT
D2 KBS 3 T R bk SR A3 20 K 18 A0 A= 358 A8 WA IR 19 5%
JBE o Hr gl UL HUE AR BT R T L BR bR R
FEAESTB AR EE RN,
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Table 2 Quantity characteristics of communities in habitats of different degree of degradation
R iziD: 3 T AR /m WA/ % BIEWEARGEE/ % HEARTHE/m
Canopy Average tree Coverage Coverage of Average shrub
Sample plot . X .
density height of shrub shrub for food height
- e
AR S 0.7440.21a 11.82+1.43a 58.274+18.41a 48.34416.23ab 1.850.80be
Prime habitat
R 1%
%EL/HSEEE . 0.58+0.13b 11.60+2.22a 46.39419.40b 42.58417.48bc 1.7341.22¢
Lightly degraded habitat
e i—z—‘
EIR AL , 0.54-£0.18b 9.7542.36h 37.36418.66b 31.14+17.52¢ 2.26+1.67ab
Moderately degraded habitat
iR 1%
EJ)(L/H:EER . 0.43+0.23c 8.26+2.54c 66.42+31.25a 49.56428.50a 3.18+2.62a
Severely degraded habitat
3 AARUEREEHERIIRR
Table 3 Disturbances to communities in habitats of different degree of degradation
AL Rate of diseases and insect pests Tr AW 6 Z 1t Kk B IE PR R /m BB /()
£ — B
LR Bt [ TR 28 AR Tree canopy Distance from
Degeneration grade . . Felling Slope
Coniferous Broad leaf-conifer damaged the road
forest mixed forest
RIBAb A B } )
12.50 0.00 W %% Very slight %% Very slight =2 000 >35
Prime habitat
7R A B
o 37.50 14.29 #:4% Slight £:4% Slight 1001~2000  20~35
Lightly degraded habitat
o AR AL A B
50.00 40.00 14 Moderate 145 Moderate 501~1 000 10~20
Moderately degraded habitat
I A B , ,
100.00 71.40 =8 Serious JZH Serious <500 <10

Severely degraded habitat
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SR S R ME Sy B E . ASBIF ST 4 1 A% B AR A A 4R
FH SRR A b BB A AR B R TN T2 E A AR
PR R IR A A R AR B @ R,

DB IE BT, AR AR R b A B A A Bodie
THE A W b A T % ok 1 2 %) B SR, S B B A R
T i SRR EUIR T 3 DL B4 WA (149 D L 4
HERIBACAETE I (77 A X PRl (482 ) 1 5E
TEAR A #) 7K SE (pseudospecies cut leuels) 0.25 #f
o336 0 77 DFEHLRI 23 8 MEE IR R AL (R ),
8 Pl RE v AL & AT IE AR 2 A AR 2 A FA R
RS 4 A IR IX [E] 1 600~3 100 m, 7 5 )11 4 24
M 3 A T AR DX ) R 2% 355 PR i 2 Y, w] DAAR 4 A B
JUT Kb T 4 R JeE A A IS AR R 9 o) o A R I T T
WA S E A,

DB ERIRE R, ORERMLAS. HE
A B A D SR AR B MR D i R AR e
FEAE—E 2B ABRE T4 W A 20 AN 25 0 5 R IR b A4

SRR — B0, R W AR IR A A S AF AR R B A IR LN
RN G 22 4 55 T 40 (B R Vs 25 R AR A5 S8 4 Ak T ]
PRig RIS B, DR 3E A i R BT IA L A B
o ML A AR AR, SR 4L By b R P A A bR B
T TIN5 X8 A 5 ) P 4 3 204 e A0 A 5 ) L A
SRR T BN BR T, LM ARIKE . O R
AN . MR AR B PP A AR O 3k YR A O TR
HIR T 32 400 RE V& 1) Bl L R 25 0 5 R B A A 3 A
—E 2200 R W BB AR S AR ) T R
ELHEIS A5 A0 8 32— RE WA . F SR K O M JBE R Bk &2
T SO P B A TR £ < L R/ W el v Y R
AR A R v St N T ARk AR A, 3 A i L 9
AR ST R AR TR 1 O T 2l A8 5T 5T b B
S EALSE IR B BT L $i A Al T AR S AR A
U e PEREUREVE L AMEL T AR b A IR BE AR
PRAUE AR5 AR AR A BE 3R 2 0.7 LA B, & IR K 55
JE 4500 LL b o AN TR F 7R ML I AR A 7O
#K 60 cm X 60 cm X 40 cm, #E K N 40 cm X
40 cm X 30 cm, B AR 2 4E 4 DL L AME S
TRARBFPATARECH 1 667~2 500, £ W5 HE A
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Characteristics and recovery techniques
of degraded habitats of Sichuan snub-nosed monkeys

(Rhinopithecus roxellanae) in Shennongjia National Nature Reserve

WANG Pengcheng '  TENG Mingjun' MU Junming'
HU Wenjie! YANG Jingyuan* YAN Zhaogui'

1.College of Horticulture s Huazhong Agricultural University sWuhan 430070 ,China ;
2.Shennongjia National Nature Reserve sMuyu 442421 ,China

Abstract 218 field plots were sampled and characteristics of plant communities of the Sichuan
snub-nosed golden monkey habitat with various levels of degradation in Shennongjia district were com-
pared. Community restoration models for degraded habitat were proposedusing community composition
of the prime habitats. Results showed that the degree of habitat degradation in coniferous and coniferous
and broad-leaved mixed forests was higher than that in broadleaved deciduous forest. Tree species compo-
sition between prime habitat and degraded habitat was similar, but number of shrub species and food
sources species in prime habitat was higher than that in degraded habitat. The main causes of habitat
degradation were deforestation, insects and plant diseases, and overutilization by the golden monkey.
Canopy density and average height of arbor decreased with the increaseof degradation severity. Eight dif-
ferent methods for habitat restoration for habitats underthelight, moderate and severe degree of degrada-
tion were put forward. It will provide direct scientific and practical support for habitat restoration and
management of Sichuan snub-nosed monkey in Shennongjia National Nature Reserve.

Keywords Sichuan snub-nosed monkey; community structure; degraded habitats; habitat restora-

tion; Shennongjia National Nature Reserve
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