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Numerical classification and ordination of forest communities in habitat of

Sichuan Snub-nosed Monkey in Hubei Shennongjia National Nature Reserve

LI Guangliang' , CONG Jing', LU Hui', XUE Yadong', SU Xiujiang”, YANG Jingyuan®, LI Diqiang' "

1 Key Laboratory of Forest Ecology and Environment State Forestry Administration, Institute of Forest Ecology, Environment and Protection, Chinese Academy
of Forestry, Beijing 100091 , China

2 Hunan Baiyunshan Nature Reserve, Baojing, 416500, China

3 Hubet Shennongjia National Nature Reserve Administration, Shiyan, 442421, China

Abstract: Quantitative research on ecological relationships at landscape and region scales between vegetation and the
environment factors became one of the focuses of vegetation science. In this research a standardized sampling method was
used to evaluate the habitat of forest communities in habitat of Sichuan Snub-nosed Monkey in Hubei Shennongjia National
Nature Reserve. Data of investigated plant plots was analyzed by the methods of average linking clustering and distended
correspondence analysis (DCA). 58 investigated plant plots were divided into 9 groups and attributed to 7 vegetation types
according to the principle and system of classification in Vegetation of China. While the results of DCA revealed that the
plant communities were gradually changed with environmental gradients. The results of DCA ordination indicate that the

main factors that restricted distribution of the communities were temperature and humidity in habitat of Sichuan Snub-nosed
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Monkey in Shennongjia National Nature Reserve. The result of the ordination of species and quadrats were compared and it
showed that the ordination plot of the dominant species was in gradients. All these results show that the main factors
restricting distribution of the communities is gradient of altitude in this habitat. It was in favor of interpreting the ecological
meaning of the ordination axes. The second axis expressed the gradient of altitude among the communities,and the first axis
represented the gradient in aspect and slope among the communities. The results indicated that Form. Abies fargesii+Betula
utilis-Acer megalodum+Rosa caudata-Circaea alpine+ Asteropyrum peltatum in the area is the best habitat for Sichuan Snub-
nosed Monkey in Shennongjia because it is developed very well and the tall trees have a large proportion. The trend of
richness index changed with environmental gradients. The trend of richness index in the cold temperate coniferous forest and
coniferous-deciduous broadleaf mixed forest in different layer along the community is shrub >herb>tree. The trend is shrub
> tree > herb in the evergreen broadleaf forest and the evergreen broadleaf forest- deciduous broadleaf mixed forest and the
trend is shrub >herb and tree in the deciduous broadleaf forest. Species of food plants of Sichuan snub-nosed monkey in
different forest type changed with environmental gradients has positive correlation with the trend of richness index, but
Lichens plants which is the most important food for Sichuan snub-nosed monkey only grow in coniferous forest and
coniferous-deciduous broadleaf mixed forest. The results of this research could provide a sound basis for reserve management

and planning of Sichuan snub-nosed monkey in Shennongjia National Nature Reserve.

Key Words: forest community; Sichuan snub-nosed monkey ; average linking clustering; DCA; habitat; Shennongjia

National Nature Reserve
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Fig.1 The location of sample plots in habitat of Sichuan Snub-nosed Monkey in Shennongjia Nature Reserve
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(DFRT BB -2t B+ 4T-EAT+ 00 m F A 2R (Form. Abies fargesii- Rhododendron oreodoxa+
Fargesia spathacea-Polygonatum odoratum+ Fragaria moupinensis ) % 72 7346 T 1K 2400—3000m 19 BH 31 A1
BAg Lt 0 5 M5 1,2,3,6,7,8,9,10,16,17,19,20, LI AZ R TR AR 2 (AR 30, £ 4£ 47 Z0HE ( Betula
albosinensis ) ; A JZ A S5 Fh R 5 21 4L BY B AT, 3 B4 A A 1 AL FE MK ( Sorbus hupehensis ) | 1 FE M (Acer
caudatum ) JKHTAEMK ( Sorbus alnifolia) Fi 7 ( Daphne odora) ; B AN JZ L HEF R EAT PR A, FEA LN
M EE( Carex duriusata) U35 XANAE (Impatiens henryi) | I EEH 35 ( Oxalis acetosella) 55 o £ 1% 0 FF PR B
R S22k E BB LR AZ T 204 MY LU RS ST RO ICE . ASHE R R AR 4 22 % 5B 2= 16 1Y 2 B AR AR
TR, A 1] 46 224 - BTG T T

()HERT EILA 2 +RE B M-I ik + B2 25 3 7 - o R B BR B+ B IR B BE R (Form.  Abies fargesii+Betula
utilis-Acer megalodum+Rosa caudata-Circaea alpine+ Asteropyrum

peltatum ) ZHE FR 534 TR 1800—2600 m HYBHME 61 &+ 7 30,31,32,33, ELILE A2 KR HE R TR AR )2
FIAE P, B LA FAT PUSEM (Acer tetramerum) \FHAEMI( Salix cathayana) ; HEARJZPLEP Ry RG22 5%
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PRI R LLALRY | R B A TG ERTEAEMK ( Sorbus glomerulata) ; HEAR JZOLEF R FiAT, FEALAEF N 73 T
F ( Euonymus cornutus ) ; %A% 2 05 S5 F0 b by ARORH ML 77, 35 2 PE A2 B A W BB ((Fragaria vesca) A R REZY
( Maianthemum tubiferum) . BRIEOEIBEEAN 1 4 22 AR /D ik A A AR
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22 J A AR AR A 4B T N (Hlicium lanceolatum ) | )1 #E ( Cinnamomum wilsonii ) AT " 4 ( Phoebe
Jaberi) .
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armandii+ Cerasus conradinae- Spiraea ovalis+ Cotoneaster obscurus- Carex filipes+ Parathelypteris nipponica ) %Rt 5
G A3 FHEA 1800—2600 m (Y FHISCRIE RIS LM, (0577 34,35,36,37,49,50,51, FeARJZHIPLHEFZLE L
Py Ak, EE AR

WACILAE ( Crataegus hupehensis) JACAERK ( Sorbus hupehensis ) ; TEARJZALFEFI R WS LA KL T-, F
AP PR )B4 F ( Rubus pungens) JB"5 %1% ( Rosa caudata) ;

FARJZE AR 225 5 b H & R BR, 35 2 A Bl 2 B L (Melissa awillaris ) 75 W £ ( Galium
asperuloides ) o 5 LA Bk Eh 1~ AEBRAE I SR SEAAR LA PR B2 )1 4 220 B 1B I B A )1 4
LN AR SRR, RERIE B 22 TR KRR T Y AR M Y
2.2 DCA HEF

MIE 3 T LLE 27153 28 1 4r 2R BUHE DCA HFF I 2% 1A BT 14 53 A1 0 1A S R 158 B ot 4
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DCA 3 R b — 4 e SR a3 /& 0 28 A0 M6 B2, DCA 158 — Bl 3R I 1 ARARAE 7 i 76 20
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HT TR A SR 4 22 e 2 b P A A BE A TR /K 70 2, K 23 IS el A B
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BB B Z L B R (R VD) 67 THEF AT N80, A AR+ 105 B-30 E R )+ B 3

http ; //www. ecologica. cn



23 1] B)TR AR AR IRN G 22 S S ARV O R S HE 7507

- R EE R RV ) U TR + A2 22 B -0 7 X+ 800 B85 - 2R 35 A+ DU R
(HEZR VD) X 7K 73 BORAN K™ A% (& T BRI 0 Il e A8 , 7 T HE 7 A L3 s Btk AR + K0k 35 K- B
5T A LR - 22 R e+ R v H R R (R V) (LA + 2L ME- 25 22 55 R+ JRAZ AR - B 5 2 + 2 2
BRAEZR (RERVIL) AR ILAR+ A AR - S A0 + I 20 722 & B+ v BB R R (RERIX) |, AR B
I DL T HE R BB G i

600 —

500

400

-2 300

200

100

0 200 400 600 800 1000
Axis 1

B3 MRENELHEES BT 58 MEFH DCA 4 H 7 B

Fig.3 Two-dimensional DCA ordination diagram of 58 quadrats of forest community in the Shennongjia National Nature Reserve
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Table 1 Proportions of trees in terms of DBH classes and height classes in different form

A Form J)4% Diameter at breast height DBH % Height

Sem<D=<15cm 15cm<D=<45cm D>45¢cm H<10m 10m<H<20m H>20m
I 23.4 76.6 0 87.2 13.8 0
I 0 58.8 41.2 0 11.8 88.2
\ 66.2 29.6 4.2 67.6 21.8 10.6
X 76.9 23.1 0 76.9 19.2 3.9
v 81.7 18.3 0 89.8 10.2 0
Vi 72.1 17.9 0 62.3 37.7 0
| 84.2 15.8 0 5.3 94.7 0
VI 87.5 12.5 0 74.2 21.1 4.7
I 100 0 0 100 0 0

2.4 ARSI ZHEE

MAB B TY 53T AT 140 SR B P i 2= ok ) PR S RS e P A ) T TRLAE 5 o B b I g 11
MR EOZ T TR (2 2) o W2k AR A P A B AR Z AR X R TR AR R SR AR E X R T RA R,
XGRS RGP TR B B TR AR R B 2R HE O] AR T REAR R AN RS JZ A4 A I X T
TEFPEHBUINEH 2R R AR 2 2RO Fh Z R R IO EARZ R TR, M A)Z m T A Z RS IEA
— B XU AR AR BRSBTS SR T, (H MR SE B AL, - R TR SSPR -5 2 ] AR
THOUEEAAANR] , AEvE MR ARrh R B HE XU A FEAZ AT T A2 FITR AR | 1X -5 Wt i X )
Vi I AR BT R B BT AR Z STEAR JZ S FAZ X — AW AR, 33002 PO AL I RRAR 8 i f, g
I I ] TR S AR R B AR LR B LLA2 (BRAZ BER RS A I T 20ME | 1A% o F2 B ik el A, DR e 77 K2
YA A D o R AR R A 2 R B IX, RS R R IR - i R S AR
AZSTHEARTE ST AR JZ B HAG TR 4 - 7% i RS MR U SR ], FEIR A 2R I RORIIE 25 L 9
NGB -5 i i R SR 1R B AR ], 1 A sk S AR 52 A i sl b

K2 TREHERT E BV

Table 2 Number of species of tree, shrub and herb in different forest type

RIS R T ARFhEL AT FAFIEL BHIHIFIEL
Forest type Tree Shrub Herb Number of species
L A 60 74 58 192
LT R R AR 64 92 36 192
Pt b 32 68 65 165

TR PR - i R TR 22 Ak 25 66 78 158
FEWRPEE - T 0t i TR ZE Ak 23 58 62 143

FETR I BT bk 11 26 36 73

=5 LLEE A 4 7 9 20

2.5 B G2 AR WU A

TEVRAE B 58 MEEHLPTIC SR 19 914 R, 98 Tl )11 G 22 £ AR W) , o5 B A A 21| G 22 £ DA
Yy 202 Bl (BT GETHE ) 1 48. 51% o TS M P ) ol = R VTV SRR JRE 1) A8 A M SR S BBV 4 T v T3
Ul WO R RN S i 2, MR RE foe e, BB TSR RE SN, AL b 20 R bk 3 88 32 W IR, i
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50% %, 1R 3 AT MLAEAS TR B AL o k- i B AR SE AR B 2R ISR I R S R (E A AR D
HEA 3 TR SR IR A 3t DX O T8

F3 AEEHER)|&LBRYREYMELIT
Table 3 Statistic on the food plants of Sichuan snub-nosed monkey in different forest type

Fudie il TEARTIEL TEAFIEL FA L AP FIEL
Forest type Tree Shrub Herb Lichens plants
LR A 21 25 11 0

W -V I IR SR 23 35 9 0

PRI R b 10 26 15 0

TR LT P& 0 R AR 15 35 13 4

TR FH - u R R S AR 13 32 8 4
FEW M LR IR 3 11 5 4
RIA=AITE DN 2 4 2 0

3 &g

WIS FE LR A A B, T AR AL 4 228 b LU MR 25 BE AR, R AR AL B ., R ) T B A A B
KA AR AR AL B B 2> B R TR B TR S () T PRI 7S 2R BV /N B DL R OK IS A
AL A SRR R AR A L 7 ALY i AT RIS B B R e R4 9 MRER o
KT A FRREAY L F LRI AR, R 900—1000 m LLF 5 8 £k 7% i [ IR 3SR, W 1000—1700 m; 7% B i i
M, R 1600—2100 m; M S -7 i [ VR SR, 4R 1500—2400 m; FE M 5 SR AT AR, W3R 2600—
2800 m; IEFIHAK 54K 2300 m LA, 7/ LLE M 2600 L F

FRARTE V& 20 A7 K6 Jo 25 L2 VB0 B2 A2 0, I T S B8O Bl 25 280 B 3 40 A, REHILEY DCA HEF 5t 3t 45
I8 T IZIX BRAREEVE B0 A KSR SIS R B9 5E R DCA 55 b W] 5 s ke 1 2R RRE V% 10 1 06 2 A Ak
DCA 55 —H AT BN 22 T Wi TH i 5 5 3 B0 T 45 M B 95 SR P T 26 S 858 1 0 B8 30 g, RIDK 0
TR WSS — N R 2 0 e B ae i drinl BH, L rb i 4o B 2 PRE5E R P R R MRV A D M E R 1Y
7

7 AAEY AR R BCEE RS A L R A U Bl P B R - YR RS AR R S
SR QiR T M OPSLN ER ES S o NS =1 =S d o e o L w7 i e S 3 1 ey R ey
BRPERZSTeAR)Z > BARZ  FEE M R bRorh L5 B AR B S OEARZ S AR R AT ARZ

W 4 22 A7 0 2R B AR ) A A R R T 32 (R RN Bakie I T, o s S W 8 1 SRR B
G, BB A B H ORI . AR 4 2 IR R R A R E A L AR AR 5 )
Fh=E 5 BERE O R , (A SR A E M | & 22 M 46 2o 1) EE B ) LA T e AR A - YR S R A 4,
FEFR I, TEAI X R TER (2400—2600 m) X35k 3= 225340 4 T LR A2 Rl B AMEFTRY 21 FE B 45 /D B A, & AR 4
AR BE AN AT A A 22 K300 38 5 AR, ZE ARG 3 (1800—2350 m) FAAEG b 3521 [X 35 11 9 43 401
OISR LR AS LIHME B R MERIARIS S5 3 R IRARBIFN , ILAMA 3 A 10 AT 1 4 22 e 5 )R
FEW XSO S MO SAB Fh I BCE SR SCRRR T I A 2R IR B R = F B, LA A TR X S A
i L AN RN R (Usnea ) AN (U. longissima) MLEZANE (U. montis-fuji) REINNEE (U. aciculifera)
FUNKIBIA S (U. luridorufa) 4 P AREAEY) B & 2w BT FEEY ' B2, k)42
W S A B 2%, IR3FD 22 R URAE Y 5 X X S AL A 1| 4 22 M B0 08 1 VR TG Bl 2 ),
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