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Pattern of Plant Species Diversity of Quercus aquifolioides Community
in Southeast Tibet, China
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Abstract: The special topographic and climate conditions of Himalaya-Hengduan Mountains gestate a rich forest resource, and plant and animal diversity in
southeast Tibet. Through plot investigation, the species diversity and spatial distribution of Quercus aquifolioides community in southeast Tibet were studied
using diversity index and detrended canonical correspondence analysis (DCCA) combining with specific association, interspecific covariation and systemat-
ic cluster analysis. The results indicated that: (1) The species richness decreased with the raise of altitude, but a certain degree of human disturbance (i.

e. moderate disturbance) , higher canopy density and lower canopy layer usually increased the species diversity. In addition, the pattern of species diversi-
ty was influenced by the microclimate of dry valley. (2)The species diversities of different layers in the community appeared as herb layer > shrub layer
> tree layer. (3)Theoretically, the higher ratios of positive and negative association implied the more stable community structure, and the ecological hab-
its and distributional differences among species of Q. aquifolioides community formed different interspecific relationship. Moreover, the distribution of spe-
cies was mainly affected by altitudinal gradient and annual precipitation. (4) According to the outcomes of DCCA, specific association, interspecific cova-
riation and systematic cluster analysis, the main populations of Q. aquifolioides community could be divided into four ecological species groups, it helps to
understanding the local community structure and plant ecological habits, and further studying on the community succession, conservation and utilization.
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A0 Howp DA & WL AR ( Quercus aquifolioides Re-
hd. et Wils. ) MR A1 fe ), o2 77 e Jt e B AR 3R
PRI 328 w5 AR AR IS A, o 1l XK = SR RK U5
AR AT+ o3 3 20 B 4 4 T A R AR 2R 3L
27 T LR AR AR R AR X )2 A3 A
IR A A A 0 R R SR A A0 A
S EE R T B R E A RS R
X G g L g LA B A AR 220k
HZ A 1 R DLOC T H R MR AR M98 10 58 2 4
L ARG AR L AR RS R R &
FEME R IRE, S5 BB 1 19 5C R kAT 1A
W5

1 BF 7 B S

ARIFAFIE T FZEFEHE 29°33’~30°00" N,94°19’
~94°53" E ¥4K 3 000 ~ 3 800 m , {v/ T P4 jik 4< FE 5K
e BT TR e 25 PH AL, 32 A 1 S A LU
BRHCRAERE | LA =42y A MG B bR L LA i 1L
R kg T2 1 S i o P ORI A A ME A A 2 1) 9 1 e
AREE W Lyt R T 02 T 0 L b I T A 5
ZF/DE oK EEAE TR B R, R E R 4R 7 3
it -1.8 CLiwBH (1 )P -7.8 C, i
WH (7 H) P 9.8 C; 4E ¥Rk & 800.0
mm , AP AR B 64% - 18 Ry i R AR 1L b I A
HE, +F R 60 om ST AL A B,

DX L L BR AR G345 H R X B —, 22 D) Al
Mo, A5 5 WAL (Pinus densata Mast. ) TR AT i,
HRMZARE T, BEFEAR TR FEEEA I E m
B LIS K& B A ( Betula wtilis D. Don ) , {f /5 Hi 3
B #% (P. armandi Franch. ) | 70 ( Hippophae rh-
amnoides 1. ) &5, > BT A 29K A8 12 (Abies
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georget var. smithii Cheng et L. K. Fu) s{#Z =2
( Picea likiangensis var. linzhiensis Cheng et L. K. Fu )
YIHTREARZE EEA  MEEUL W ( Desmodium ele-
gans DC. ) K335 B T 5 ( Leptodermis potaninii var.
glauca (Diels) H. Winkl. ) . JYE§E T & (L. purdomii
Hutch. ) $7 5%/ NEE ( Berberis hemsleyana Ahrendt) | |1]
1 ( Populus davidiana Dode) |25 &3 7% ( Rosa sericea
Lindl. ) . H & /N M #] T ( Cotoneaster microphyllus
Wall. & Lindl. cochleatus ( Franch. ) Rehd. &
Wils. ) 274 (Lonicera inconspicua Batal. ) 4> 5%
1 ( Potentilla fruticosa L. ) 4 ; B AN JZ A« Z2 08 W Bk
( Drynaria sinica Diels) | & L JEFA 5 ( Thalictrum alpi-
num L.). J& I /R K T B ( Leibnitzia nepalensis
( Kunze ) Kitam. ) | 2& & 2 b 3¢ ( Potentilla Griffithii
Hook. f. ) K& B E % ( Salvia roborowskii Maxim. ) .
W2 ( Triplostegia glandulifera Wall. ex DC) | 22 i %1
% (Stipa capillacea Keng) JEVEFE ( Chamaesium para-
doxum Wolff) 2t 2%y (Aster souliei Franch. ) | [H V>
¥ ( Orinus thoroldii (Stapf) Bor) 45 ; BEASA Bf & M35
#1 ( Smilax menispermoidea A. DC. ) F1Z5EK % ( Clema-
tis montana Buch. -Ham. et DC. )%,
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®1 JIESLHHEEEMMEREERE

HEAR AR FrAR
> Fh s EHEA 5 Fh 4 B Fhp5 Rl HEH
2 B S 16.56 7 ZEIG IR 8.28 1 I 5 LR 83.21
3 MEHTH 13.17 8 1R L R 5.61 4 FEIEN 12.39
5 Vi T & 9.78 11 JEIH/R KT & 5.33 16 w2 =k 3.67
6 ETAY 9.13 12 FEERSE 5.03 30 1L 1.83
9 it 5.21 13 HE R 4.65 49 Vg 1.00
10 HE W 5.12 14 WS 4.41
15 SN T 4.00 21 PR 3.93
17 PR 4 3.62 24 BF T 3.10
18 L 3.58 26 & T 2.57
19 EEVNIR 3.57 27 E R 2.20
20 H AR 3.21 28 JEZE P 1| B3 2.20
22 [ NS 3.00 29 T T 2.07
23 JNH 2 & 2.81 32 JeIH/RE 2.05
25 X H S 2.40 33 GIEE 2.00
31 IKHF 1.93 34 I FRER 1.73
38 TN BT 1.41 35 Y| s 1.54
39 [ ESNUR ¥ 1.32 36 ER 1.48
40 ARG 7 4 1.25 37 BiAE R AR 1.39
44 WA e+ 1.14 41 ELyig 1.38
45 M 244 1.13 42 B R 1.22
46 Ph r AL ARk 1.04 43 o7 L8 7 1.17
47 Uk JE $5 7 1.03 48 ERINEET 1.07

B ARFE BY ( Rhododendron wardii W. W. Smith ), B 5 /NBE ( Berberis johannis Ahrendt ) , /N 244 ( Lonicera microphylla Willd. ex Roem. et
Schult. ), %85 4% ( Elsholtzia fruticosa(D. Don) Rehd. ), /KH] ¥ ( Cotoneaster multiflorus Bge. ) , VK1 ZSEE T~ ( Ribes glaciale Wall. ) , I 5 f H-3% 7%
( Rosa macrophylla Lindl var. glandulifera Yii et Ku) , #8674 2.4 ( Lonicera webbiana Wall. & DC. ) , #iZ5BE T~ ( Ribes himalense Royle ex Decne. ) , it
L4 (Lonicera lanceolata Wall. ) , P4 g 1E Mk ( Sorbus rehderiana Koehne) | I J& 3% 7% ( Rosa omeiensis Rolfe) , Y25 PU J1| &5 3¢ ( Viola szetchwanensis W
Beck. et H. de Boiss. var. nudicaulis W. Beck. ) , T 1£22% 5 ( Ligularia myriocephala Ling ex S. W. Liu) , JEIH/KZE ( Polygonum nepalense Meisn. ) , 1
1152E: (Ligularia tsangchanensis( Franch. ) Hand. -Mazz. ) , & LI # BR 5L ( Circaea alpine Linn. ), PU 1| #23Z ( Viola szetschwanensis W. Beck. et H. de
Boiss. ) , Z 5L ( Geranium wilfordii Maxim. ) , Bi fE - 2UR ( Poa chalarantha Keng ex L. Liu) , BI#E 464 ( Halenia elliptica D. Don var. elliptica) , T
TP & ( Elymus nutans Griseb. ) , 57 118§ 5K ( Dryopteris silaensis Ching) , $ IR RUEBX ( Pteris dactylina Hook. )

F2 BAEFHFEHERSRE"
MR ARTH MR

BEIOGRE MER/m yERD /(o) BUE/CO) VAR o < ¥ & . IR P
/mm Lo ) /m
Q1 3025 87 25 1 3 792.5 4 2.2 0.4
Q2 3 050 82 1 0 6 823.8 3 14.6 0.6
03 3053 164 1 1 5 767.9 3 4.9 0.6
Q4 3 060 149 10 2 5 824.8 2 10.7 0.8
Qs 3 065 162 39 1 2 785.6 2 6.1 0.6
Q6 3087 152 10 1 3 770.0 5 4.6 0.8
Q7 3 104 109 15 2 6 785.6 0 24 0.7
Q8 3112 139 29 3 1 792.8 2 3.5 0.6
Q9 3330 110 42 2 4 823.7 3 11 0.9
Q10 3401 135 24 2 2 823.0 1 5.5 0.6
Q11 3420 59 37 3 5 823.0 3 19 0.6
Q12 3729 118 28.5 1 3 549.7 3 4.5 0.9
Q13 3774 73 5 1 3 546.9 3 3.6 0.8

D) SRS 2) SREMOC ST 3 ) AR P RAR 18 K ik R K 353 A1 HH 2R 10 VG D R 3 REMAE B K B T LM B
TAGVLIA B I 25 55 4 A ) S AT S K R AT 25 TR (20 79 381 4) SR TINUR) %>
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JE) /3, BT HEE BRI A A LA Simpson £
FEPEFE 2 (D) | Shannon-Winner ZHEVEFE 4 (H) Fl
Pielou ¥ 4] BEHE 50 (J) o FE P A5 v i B ARG 43
160 Ny b e B ZE(E KT 1 /9 49 A 2 Fb
(DL 1) 19 43 A1 3647 i B8] OC & AT DCCA HEJF ( De-
trended Canonical Correspondence Analysis) J3#fr, %
T 49 ANFETE 65 DME T A 0,1 08, &
PP T Sr 2 x 2 B4 3, FI A Visual Foxpro 6.0
B TE 5T Yates A% IE 1) 45 xt (4 Ff o] B¢ 45 X°
{H2 7T 49 A T2 B b 45 RE 7 1O T B E
it SPSS 16. 0 kAT FhfiE 43 Afi ) Spearman 4 3¢
SrHr RS 20 LT RRERE 65 ANMEE DT
Hhap A ) T B A , 76 DPS 6.0 ek 11 g 1y
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FARETE A 543413 1) S 5 R T Xof Iy A9 e 114 7
W i Behr S R ARk R AR
P (W3R 2) R x$4efE CANOCO 4.5 il 47 DC-
CA HEFEAM 2,

3 HREGAHH

3.1 BEERWFh SN

3.1.1 AR HpAr 5 i R R
SEAEY) 160 AP CGEFRN) L 2358 T 41 AFHHT 106
@, Ho A 258k ( Compositae ) Fll#%5 7% £} ( Rosaceae ) 43
Tz, 53508 20 ADFhH 18 ASFh, FE AR I
POBIG I T (R 2) , S FEH R Z RS RN 2,
Simpson $8§ %% ( D) . Shannon-Winner $§ ¢ ( H) Fll
Pielou %] B4 (J) WAL S IEAE [F], Yy b
B (AR BEYE IR A TR R, 2RSS B
LY R NN R LR e S N T A = - <57
it 2 (44 Fh) , Q13 (X5 i i (0.88) . Q1
04.06 F1 Q12 Z ¥ % & ( Simpson/Shannon-Win-

ner $E %43 51 . 0. 98/3. 78 .0. 92/3. 79 0. 95/3. 53,
0.92/3.52) ,3iX 4 ANFEHL A T /N —5H S DU VG b X
(ELE5ERT AR ATEAR BRI 4R ) , Mo B2
HEA A,
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Q5.Q11 ¥y Fh £ # 4 & K ( Simpson/Shannon-
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TR BE AN s HEAR N W IR 0 TR AP, QS 2 M Js
R SR, QL1 SRR BT AR, AR I 1 JZ 4R
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(0.92) Fy &) 8% (0. 77) e fiK

Hi Shannon-Winner $5 4§ 5 2 B 58 K 11 ¢ £ &
(B 3) AT i DT ey LU AR 3 W b 22 4 1k i 1
P AR I A ] HERE | A K 434 TR AR AL
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N TSRS
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R h 3 A HR IR Z AR LB (8 4) B
7, Simpson 8§ 44 1 Shannon-Winner 35 %% it 15 i 2&
A HIEAAH [F] | TV 25 FE M P b Z2 AR PR B R 52 B
FARZE SHEARE > FARZE . DJINE & il #R o @ i
R MBS h, AR E D & i =%
12 U IREE R 2 U R B — , 2 REME AR, U0 B
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PEEIETIRARZ, Wi 2R R R . Q10 A
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AbFRIEE 1 HE 25 T x4 95 4T DCCA HEFE Y, 153
g 7,
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1
%35 B4
4 N

r 16 2§3i&6 i
A

%) lgSlop

Ele: {4k, Cand; MKAMBHIEE, Slop: 3%, Posi: Bifii, Soiw:
H 4K, Anpr: FEIBEK L, Asp: 1A, And: ARFHR
K7 B EEARER-FREE DCCA HEF0 Y (FF S RE 2)

S — T SO T S AL o I A PR 14 T AR JEE
AR R K EIR B0 (TR 4K 5 50 — Bl A A O R B0h
0.828 4 4F [ K 1 15 55 — R A AR ¢ R B -
0.909 7) , Mli¥fy DCCA 55—l N ZE 247, g4k 2 i T
e, KK R ST/ ) 5 B i S AR b T L B X 3
JEE 35 16 B8 ARE SR DG A5 (I 38 5 50 AR ¢ &R
BOH 0.434 3, 3510 558 AR ARSC R 4N - 0. 553
1), Ry DCCA 25 AR 311, R i i ok 3
1] FH B3 1 B33

PRl HE R ] L 1R A B R 25 R PR A 25
PREEIB R T B0 23 A R AL AV 25 1] A8 T e 3 5
FERS L Bl AR (30) S5 BRI HE 1 AR R
B A3 TR PR A dee 7 b, B AR LR 5 B o
A3 )3 A 2 S R AR, L g LR R 9 o A
A ST PR ; 7RI A b (18] 6) AR 1A 5
HUNBE(22) OLZEDU)IESE (28) SRR B, H =
TEHERP L (B 7)) R AL T HE e 18 7607 Rk A Ao
A SRk I35 75 1, FE R 3 A AR A PR
SRS M v ) A SR AT < i LD R B2 (8) 1l
#(9) JEIRRT R (11) FFBRKK(12) FKE
R (13) , SERAL T HEF B4 TR, 2 /A Btk
oA AL 2 8] 5 2R K, oA AR i il ,
A T I R WA, FE R ] R AE 3 A R E AT Z 8] IE
FAICHERR (T8 S ) , ] it 58 B HG AR 58 45 3 T
eV,

4 Hh 5k

4.1 P SHEEREBEE

JIE G LU AR V& D A 8 (R & B ) BE TR 43 =
T FAARG , 5 5% oty R 5 BV IR 5 45 S 00T, T 2
PERSBBE T 5 1978 Ab % Sh B R, MU AR B (1
2), X—Z5 RS X AR KA I Y 2
REVEARAE S R, Yl ZREvE N T 45 9% bk
SIS PAT B N S b TR B — E R K
FHE PR T4 ) A RS B 8 A ) T )1 L
IIBRETS IR 22 RERE 6 0 . R, 0 2 KL PR
AR S22 e JEE R AS7 00 48 52 T WA o 3, 0 3 1
LR AR B I TN, TR b R M i s e o
B R SRR, X S H Z AT i 6 T
P X JE B X R T R s T o
AL T4 T 7 AR BT 5%, )0 LA b e 2 o
A, Pyl 22 REE s

BEVE A RE MDA FD ZREE SR S R B A2 >
KE > FFARE I —EE, 55 b 35 2RO
PR SRR S5 E — B IR 3 TR, W Fh
22 REVE AR SRS P B 334 25 T 94 725, AT A8 Fh T e T
P 35 R o 22 R 1) A O A A M R 1 )1 YL 25
LA AR v e ) H B, o 7 JE A R % v sy L AR A
T2 o A KA, AR B U S 4 R 2, HE M AR
Tk, T R bk T J2 B AR ) 2 B 3 T 4618
(DL T2 B A 24 S L) 5 [ B B0 A J2 SR REDSE = A
JEUR P BRI i, 0 BEVE AR B 22 R KN e
SEAERT, A BRI 52 B0 T % KA A i A ) T B
TR REE I A 25 . T R R 21 Q2
FEHLIY Simpson FERUR AR, (AR Z M EEAS A RS (L
TR B, [RVRE 2 50 B 45 B I, AR B Simpson 4§
BB T 250 B B 2 3, T %) = BT 38 154 0 )37
N

ORI L BT ARZ SHT 24 2 SR
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WA B S S A, AT RE T AR AR EEVE TR IR R
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