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Diversity of Plant Community of Giant Panda’s Habitat in the Wolong Nature Reserve V:
Species Diversity in Different Bamboo Forests*
ZHOU Shiqgiang, HUANG Jinyan, ZHANG Yahui, LI Desheng, HUANG Yan,
ZHOU Xiaoping, WANG Pengyan & ZHANG Hemin™

(Key Laboratory for Reproduction and Conservation Genetics of Endangered Wildlife of Sichuan Province, China Conservation and Research Center for the
Giant Panda, Wolong 623006, Sichuan, China)

Abstract Forty-eight forest sampling plots between 2 000 m and 3 000 m in the Wolong Nature Reserve, located at the
western edge of the Sichuan Basin, were investigated. The species diversity of different bamboo forests was studied using the
indices on both a-diversity and S-diversity. The species richness, species dominance, species evenness and plant flora were
found significantly different at the 0.05 level among three bamboo forests. The species richness and species dominance were
highest in Fargesia robusta forest, then in Bashania faberi forest and lowest in Yushania brevipaniculata forest. The ordination
pattern of Shannon-wiener index was F. robusta forest>B. faberi forest>Y. brevipaniculata forest. The Simpson index of B.
faberi forest was more than that of F. robusta forest and that of Y brevipaniculata forest, and the difference between that of F.
robusta forest and that of Y. brevipaniculata forest was not significant. The two indices of species evenness (J, and J ) were Y.
brevipaniculata forest > F. robusta forest > B. faberi forest. The a-diversity values of arbor layer, shrub layer and herb layer
had different changes in the three bamboo forests. The plant flora, which primary component was temperate zone distribution
types, was similar in different bamboo forests (P>0.05) and coincident with that of the Wolong Nature Reserve. The species
of the three bamboo forests were significantly different at 0.05 levels, and so did the importance value of dominant species of
arbor layer, the quantity of shrub layer and the coverage of herb layer. The comparability index (f-diversity) was very small
among the three bamboo forests, mainly due to different plant species compositions and community structures (P<0.05). These
differences can be explained by the biological characteristics of different bamboo species, their altitudinal distributions and
growth phases. The results can be applied in mapping of bamboo distribution, restoration of degraded habitats, recovery of
giant panda’s habitats destroyed by the “5:12” Wenchuan Earthquake and its aftershocks, and establishment of in-captive giant
panda food bases. Fig 3, Tab 5, Ref 32
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Table I General situation of the sampling plots in different bamboo forests of giant panda’s habitat

55 HEIR Altitude 2 b a5 Wein) B B Slop gradient (UERES

No. of plots (h/m) Location of plots Aspect (a/°) Bamboo species
wl-01 2950 FIHIF Shipengzi NE =41 % HifT BF
wl-02 2420 A1l Shipengzi NE 31~40 % i 11 BF
wl-03 2100 # T¥F Haoziping SE =41 BifAT FR
wl-04 2200 VU Xi river SW 31~40 & Hifr BF
wl-05 2525 F34 Gangou NE 6~20 PAT FR
wl-06 2500 1% Baiyan NE 0~5 BT FR
wl-07 2480 1% Baiyan NE 0~5 BfEAT FR
wl-08 2500 [ Baiyan NE 6~20 BIAT FR
wl-09 2520 14 Baiyan NE 6~20 BAT FR
wi-10 2500 4 JKA 74 Tinguashugou E =41 LA FR
wl-11 2500 4 AP 74 Jinguashugou E 6~20 PifAT FR
wl-12 2970 4 JINA 74 Jinguashugou E =41 PiIRAT FR
wl-13 2460 BABEEE Cherry ground NE 6~20 P AT FR
wl-14 2420 B Cherry ground NE 0~5 BT FR
wl-15 2285 L/K{H Xiushuigou NE 0~5 BIAT FR
wl-16 2450 57K 74 Xiushuigou NE 0~5 PiRAT FR
wl-17 2580 42 A 34 Jinguashugou N 21~30 BAT FR
wl-18 2450 23X E 31~40 BT FR
wl-19 2450 23X E =41 PitiAT FR
w120 2600 36X E 6~20 BT BF
wl-21 2620 36X w 0~5 R Hi 7T BF
wil-22 2630 36X SW 6~20 % HifT BF
wl-23 2745 37X N 6~20 % HifT BF
wl-24 3035 9X S 6~20 R i1 BF
wl-25 2840 T jli ¥ Erdaoping NE 6~20 % Hitr BF
wl-26 2875 28X Y% 0~5 A Wi 7T BF
wl-27 2875 28X E 6~20 % HifT BF
wl-28 2790 46X N 31~40 R i1 BF
wl-29 2730 45X NE 21~30 R HiTT BF
wl-30 2650 44X NE 6~20 % HifT BF
wl-31 2500 FH—Hll Wuyipeng E 6~20 BT FR
wl-32 2480 —1li Wuyipeng S 21~30 PitRAT FR
wl-33 2300 H—#l Wuyipeng SW 31~40 PIRAT FR
wl-34 2300 705 Shawan SW 31~40 P AT FR
wl-35 2500 TS Yinggezhui SW =41 BT FR
wl-36 2600 S MK Forest centre NE =41 ?ﬂﬁﬁ‘ FR
wl-37 2600 1 ¥4 Yangzigou NW 31~40 & §ifr BF
wl-38 2300 YH¥5 Shawan NW =41 P AT FR
wi-39 2750 ek Longyanjing NE 6~20 JEHEE LT YB
wl-40 2910 =5 5% Gaoyanwo NW 6~20 JEHE R INPTYB
wl-41 2840 4 % Gaoyanwo NE 21~30 JHEE LT YB
wl-42 2250 [1+14 Baiyangou NE 31~40 P AT FR
wl-43 2450 144 Baiyangou NE 31~40 BT FR
wl-44 2630 Ml ¥~ Banpengzigou NW 0~5 SOk E LT YB
wl-45 2890 Mt 774 Banpengzigou SE 31~40 JAE LT YB
wl-46 2700 JEHR 74 Longyangou SW 31~40 JAEE LT YB
wl-47 2700 74 Banpengzigou NE 6~20 S HE B ILAT YB
wl-48 2350 1% £1 Hailuoshi SE =41 JHHEEILAT YB

FR: 3447 BF: ¥ #i47; YB: 484 £ 1L 7T, N A FR: Fargesia robusta; BF: Bashania faberi; YB: Yushania brevipaniculata. The same below
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Fig. 1 Species richness of different bamboo forests in Wolong giant panda’s
habitat

AR TE b7 i B 3R 2 T LB T A 45 2R, A IR) B R B P 2 1]
To A 22 5 (P>0.05), [l 7 BF 2 [tk 35 1 22 57 (P<0.05)
In this bar chart, the letters figured the results of multiple comparisons
(LSD) on the top of bars. The same letters indicate no significant differences
(P>0.05), and the differetnt letters show the significant differences (P<0.05)

6t o R FR forest
B AFITAK BF forest
= FHETRIATAR YB forest

I J, J

" D .
a-ZFEEFEEL a-diversity index
[&12 Fible K RE AN A 4t AN TR bk 1) a- 22 R M AR 4L
Fig. 2 a-diversity index of different bamboo forests in Wolong giant panda’s
habitat

*F IR 2T LR 40 Y 45 2R (P<0.05)

*shows the significant differences of multiple comparisons (LSD) (P<0.05)
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Table 2 a-diversity of each forest layer of different bamboo forests in Wolong giant panda’s habitat

Pk %ﬂ‘?ﬂl Marge]effﬁ%ﬂ[ Shannon—\)\/‘ienerfé%i( Simpsonﬁﬁ P-ieloufé'x’?ﬂl Eielouf’éiﬂ(
Bamboo forest Species Margelef index Shannon-Wiener index Simpson index Pielou index Pielou index
) () D) () V)
TeAKJZ Arbor layer
AT MR FR forest 8.5000 2.0473 1.4985 0.3350° 0.7681 0.8038¢
Y Hi 7T Ak BF forest 9.2667 1.8640 1.2640 0.4547 0.6447 0.6453°
JHHEF LT AR YB forest 5.8889 1.3822 1.4756 0.2478° 0.8478 0.8889°
TEAJZE Shrub layer
PIRAT AR FR forest 13.5769° 3.0192¢ 175920 0.3127 0.6927 0.7358
Y Hi 7T Ak BF forest 12.1333¢ 2.5100° 1.5893% 0.3173 0.6780 0.7520
JEHE F IR YB forest 7.2222° 1.3378° 1.2511° 0.4122 0.6478 0.6900
HLAJZ: Herb layer
PIHRAT AR FR forest 7.4231 2.1431 2.5081 0.2842 1.1773 0.7842
Y Hi 7T Ak BF forest 8.0667 2.3107 1.4953 0.2867 0.7447 0.7660
SEAE 1IN YB forest 6.4444 1.6700 1.2133 0.3611 0.7144 0.7444

P ECEA B AR R R Z K5 (LSD) 25 5, AR ) 2R R T B Am i 26 7R W 2 22 1A T 18 35 1 25 5% (P>0.05), AN [RI SEBE 22 (0] ) At 35 14 22

F(P<0.05)

In this table, the letters figured the results of multiple comparisons(LSD) on the right top of numbers. The same letters and no letter indicate no significant
differences (P>0.05), and the different letters show the significant differences (P<0.05)

(HTE3RM AT AR Z ()47 35 M 22 5 2 A (P<<0.05), TR ARJZFINE  R3 EMEKREMH R HAR T HF AR EEMMHEEEILE
Table 3 Important values of dominant species of arbor layer in
different bamboo forests in Wolong giant panda’s habitat

VJ‘?HQ Bamboo forest

KIZ R AR E, BA 2 AT $5 50 TE W . 22 5 (P>0.05).
3.2 EME KRB 2 AR MAIEY X REFE

B BT AR A TR AL D7 B AR Rk 2 E AT X R 20T,
PIRRAT AR ¥ HE AT MR AE LT BRASHE R b B A3 KR
JAECAMEI(P>0.05), HLURE ML EE N E, BAS
BME AR 4P X AR X 28 3 340 (4 A TR A s s 240 {8
SRAEY TS Z2RE N 5, 3T AR 2% 7 il L B 3% (One-Sample
Test, P<<0.0001), HAFTHRATEA)Z | FEAJZ A A M4 2
H R AR IR RS Q. AR AT AR, ¥ S5 AT AR A T 1A AR
B AL ) Fh &3 531 Sk 26380 . 186F AN OSFl, HEF MK UK S AR AT

MOV AT AR > S5 HE B AT AR (E3).
3507 o AT FR forest
300 | B 2 HiATAK BF forest -
= JEEEEILFTAR YB forest
»n 250
2 P
2200
K 150 T
z « * * *
] 100
sof . :
0

FEAJZ Arbor layers WA Shrub layers  TEAJZE Herb layers
MIZ Forest layer
P13 B R 8 Al R S 3t AN R AT AR A5 2 W ) AL 23
Fig. 3 Plant species of each layer in different bamboo forests in Wolong giant
panda’s habitat
* RN 2 T LB 1Y 45 R (P<0.05)
*shows the 51gmﬁcar1t dlfferences of multiple comparisons (LSD) (P<0.05)
AT AR T AR JZ F B S B B B R A, AR AT AR
Z RIS Aol 26 b AR 22 5, i ELARY Aol o S (Rt AN A [
(33, P<0.0001). FHHETTARAE BB 308 Fl i 1790%, &
AT AE T AT ARG 2. 2505 F02.084%, B A LU
=2 VNLLAZ | g ERAZ | b /N AER | 27 XIFNZL

43 Forest stand

d R
*ijzi]jizi PIRRPTART ViR R f AT bk
FR forest  BF forest YB forest

WRYTYA42  Abies faxoniana 5.4894  143.1849 81.1288
M aks Picea brachytyla 172.8087 85.5556 83.8609
¥A2 Tsuga chinensis 37.6688  148.8403 88.7520
ZWYAZ T dumosa 139.899 59.9159 74.6621
VUKL Larix mastersiana 157.4548 97.0887
A1kS Pinus armandi 83.8549
fi e ME Betula utilis 23.4604 94.3516 35.2305
ZIHE B. albo-sinensis 56.9571  30.6967 55.8007
AN Acer laxiflorum 27.0511 84.3206
;7 [rlc‘lif\%w‘ A. caudatum var. 412877 417694 39.0208
KGR, A mono var. 21,9216
maeropterum :
M A. davidii 28.2943 20.2839
T3 A. oliverianum 48.7326
S ELB A. franchetii 36.7081 31.9549
B A. flabellatum 35.5589
MK Dipteronia sinensis 104.5013
JRAIEE Corylus ferox var. thibetica — 77.2181 5.6022
VAL Prunus pilosiuscula 12.5085  39.4199
JeM P. dielsiana 26.8980
WikFi4s P. vaniotii 28.2859
Y% Tilia chinensis 47.6168 29.7264
ZEM T intonsa 37.8696 15.1748
EVURN Pterocarya insignis 16.9833
KM Tetracentron sinense 48.8200
KEW Populus purdomii 57.5395
Ki# P. lasiocarpa 68.2202
S Euptelea pleiospermum 33.2745
/J\‘@XZW Meliosma cuneifolia var. g5 7496
glaberiuscula
M Cyclobalanopsis oxyodon 103.7810
Y& Aralia chinensis 17.2609
YIRS 4E 5 TN Acanthopanax 72279

evodiaefolius var. gracilis

*RINE IR R 1 45 AL (P<0.05)

*shows the significant differences of multiple comparisons (LSD) (P<0.05)
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e S5 P3G, ¥ W AT AR ARV AZ | A2 . )1 4142
VAR B ME S T B ARV i AT AR o LA AR e 6
B 22500, (AR ] 7 B o {0 2 0] 22 S DI, S
LT AR B DL S o ) o S B D HOR A, L JC ]S A A 22
AL, B T M A, PS5 8 F5 1T TR (2 3).
GET ARV MR HE A JZ A (B3 7T b S P24 B R0 (B

NSO FI R AS K ) JZ 0812 5 56 B2 (%), PARATT AR5 98 5 77 A
AR S i A S (3), T LA 0 B2 2 1) 5 A ]
ANIF) (4, P<0.05); T3 HE AT AR HE £ AT ARAR LE, HE A
JERE RN R RO AR 22K, REAHE R 36 B BAT 1 2
5t (#4, P<0.05); ¥ i 7ThK S 50 HE LA AR B0 R AL B
Fofv e e 22 0] 22 S K, REAS R A P o R . 22 S ]
(4, P<0.05).

4 AR R AN T BRI AR T
Table 4 Plant quantity of shrub layer and plant coverage of herb

layer in different bamboo forests

b HEAJZ (BB RS

Bamboo forest Shrub layer (Quantity) coverage (%)
PIRATAR FR forest 57.82% 19.55%*
W HiPIAR BF forest 33.34% 50.11%
JHEEINPTAR YB forest 57.38* 26.25%

RN L LA 145 R (P<0.05)
*shows the significant differences of multiple comparisons (LSD) (P<0.05)

3.3 EMEKAEIEH SRR HREIL- S

B-Z FEVE R BN AN S W A ) 6 7% 7 IR B8 AR fb B | B
L% 5 B B B W R AL 43 22 S, T LT DIVE S A W) B R
Z R BT 5 e w6 A, — BT, AN FI VA 22 ] T
G R R D, p-Z2 BRI AG, BT AR U AN,
25 SR 20 PURME B AR SR 7 X A AE S AT JEL Hb A [\
Py #Rp-Z FEE (Jaccard 48 50 B L B a4 il LLE ), $3ARAT
MLV BT AROR S HE R L AT ARG I R R AR, BT R
JZ WK ZE RN B AR A W) 2 2 6] 0 B 9 AR PR 2R B0 I A%
10490.058 8~0.372 4 (5). BT - B EITIREB-Z AL
PEFE B PRZ B T B AR AR - S LA AR, v T AT A -
JGAE T LA MR AR AR ZR 2 SRS/ N R AT R - A AT AR

AP HE AT AR - e T AT AR, 3R AT AR - 2 R R B0y HE
AR IR - Vo WA R > AR AT AR - JEHE B AT AR > A i
M- G AE B AT AR EES).

FT 5 BT A R PR 2 T] 45 MR 2 4L R 40 e f AR 32
FATRFH2 x 250 B 2 1) Al ST PR G 36 (21, S5 R £, 17
MR FLAN [R) MR 2 22 ) £ 4 B A P 35 FL A BH I () 25 5 (3RS, P
<0.05).

4 °F 8
FH T 3 8 % 5 3 PR B R G 25 5 40 BT B A= K

ARG 2 M A8 A A% g . SRR 3 LA K B AT A 2 AT 2
JO7FH R R T P BRI (5 e 0 ) s i B R B, HLK
P ARG 8, (B AR 8 R IR R R A7 DR BB A 2 A oA
4 ol P 0 TG ik AR A B8 O BRAR B ROCR, S ILIEUN, BT
rRAERTEZERARBERZT, TOIEM AT 0 565 5
B, DB LR IR 201 {5 S8 13 27200, i 4 34 36 o 34 A [+
ProReg P ip Z R0k A IX R IR DL R IR 79 SHE A 22 57,
o AR AT AR A BT B 2E 2 R T, SRITN BB ROR 2 5
Py b5 270 1 B A OG M, AT 18] 42 22 W A7 28 AR AN K Ol
— R EAR HR T AR AR,

T AN [FIAT A A 25 AR 2 R PR AN R B JE A
S5 R MR A 70 ot FL A IR A A AR SR e 230 A B 2 A
PERF, WM A SRR XK BE A AT S 3 30 32 S AT ARG 4 B
B, PUFBE AW X FR L LSO T AR DI 2 B AT 5 1 2
5 (P<0.05), M7 73 B4 1 5 v JEE AR T 94 i 17 0 HE
LAY, ST F) St A R o TR B4 R T v 5 P AR B LAY
MR RN R RS R R K RA A,
5V HE AT ARORIVRLHE LU AT AR B AR LR AR AR, ELTE M R b
TR I 18/ TS P U9 b TR TR] 44 o JEE | B AR R 55
HH2ZEAN T8 AT R LAY, HARG B R 2 FE LR L
W2 W, 23 M I X Bl 22 S B AL B 2O e HE AT AR
TEAFENT AR BT, 2= BR2, B T4 2 P a9 A
R AR A SR, MALHE AT AR AL TR AR I A, AT
MR, AR T HEMZ YR A0, JC IR R A M)
BRI,

RS BME KRB S AR TR 5- SR (E

Table 5 p-diversity and y? value of different bamboo forests in Wolong giant panda’s habitat

ik FeAJZ Arbor layer HWEAJZ Shrub layer

Bamboo forest PR AR AN FHE R AT AR Bamboo forest PR AR X TREES FHE AT AR
FR forest BF forest YB forest FR forest BF forest YB forest
TIRETTR 1 TR : )
e e |
R BT
];Fféoresltﬁﬂ( 0.2530 (8.807) 1 ?F,Eéoresltﬁ% 0.3724 (16.704) 1
sAHE L SHEF L
VB forest 0.2051 (8.037)  0.0930 (9.180) 1 VB forest 0.0846 (17.734) 0.1919 (10.296) 1
bk HOAJ: Herb layer bk 4> Forest stand
Bamboo forest PR AR IR U FHE R AT AR Bamboo forest PR AR AR FHE R LT AR
FR forest BF forest YB forest FR forest BF forest YB forest
TRETTR | BRI 1
e e
RETH B ETAR
]?F,féoresltﬁ% 0.1967 (14.094) 1 ?F,féoresltﬁ% 0.2829 (17.527) 1
HHE R AfE L
VB forest 0.0973 (16.666) 0.0588 (17.195) 1 VB forest 0.1246 (26.652) 0.1315 (22.021) 1

TR IECT MM The numbers in the brackets were y* value (d =1, 1%, =6.63, 7>1%, ., P<0.05)
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DIRR AT R L ¥ 5 AT ARFI S R LA bR = 2 TR R R Y
HIE RE(B-ZAEPEFR BORAR, ££0.058 8~0.372 4, W&
122 T FR R 58 e o P A o, AL 2L 0 B B R 3 AR, (HL 4
AR A AN AR TR ARG AN ) A7 bR 2% 2 1 S A4S AR, T
FETRAJZ WA T, FATTOT LA AT 3 A S0 S 43
A AR 5 5 2R, I P 228 Jf P 2 i R B3 2 B0 A Ay 2 ] o
fii 4.

3 2 3 A — Al DX Bk S AR R TR O S5 A 2L 08, ANRT
AT fift 2 M X oSO AIE 7 X G B4 RO 9 = R A R B S A8 AR LA,
HAT PR IR A . N ARG 3 DA S A AR 9 B R 5
Ei%%ﬂ AR A WSS 2 H 02 X EMe AR R P XK

AR W2 M 3R AT AR A b 22 B A 20 BT W, PR AT A

Ve FEAT AR R HE T L AT ARG IS R YR BRI, b

SEATAR Z IR A DL 2R R A 3B P 22 5, XS AR T

AR~ R | TR0 A Y R A O B B B S R R DA

SR 1L IR 45 2R [ AR DR AT A S Pl R O R A A £ )

Mo 5 - 127 POV R M R T 32 40 BB A S 3t P R S B it T

WA AR5 N T ARE 3 0 e 5 55 R A1 A . )

P MRS RHAE , R UE & AT R A b 32, B RAZAT

Tt BEF AR A R A P AR AL D IE B R, AN AT R

b s 2 AREL M A VR S R I A S R JER A A

1 HARA B FAT AR A B A RO T, AT KRB S B ) Y

Bk 5 dh .

B 5 E 5 BOR N 3L R S B T AR A S A AR SC I 3E X

WHEHATTHBB L.
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