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1.1 FAREHER

F 5 Hb A7 T DU 1| A8 BT 3005600 52 5 1 v M BB URE(NBT. 51°, E102. 90°) , 4K 2928 2 400 m. %X
Bl AR Y Ll e A b A MBI DU BT FE . BEEE 2 AE 2570 b AR IRRYY 12 °C L AR RE T
584 mm. A LLRAIEMRE MY £, EEMLEAMAE RIS (Pinus armandii), HEM(Acer davidii) ,
T2k (Acer oliverianum) » ¥ T8k (Quercus baronii) , BEM (Cotinus coggygria), Nt (Fraxinus sargen-
tiana) % . T HEAR E 24 ) (Cinnamomum wilsonii), A (Cotinus coggygria) s ¥ H (Smilax chi-
na), HARZEEEHEE (Carex spp. ) » HE (Thalictrum aquilegifolium) 5.
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VeI Ak A Ry T /Dy o A T[] — T OB E 38 [ R S 1989 K SR R AR AR R BF 9 IX Il 5 R . 7R
TS [R) ) B AR 2300 B3 A 50 mX 50 m BRETT . 3k 6 A X T AR N SBREOR T 5 BB R ik E
R BRI, BRI =2 cm MR E AT R AR, DX R MR . B E LGSR, IF BT HE R g
o DA T A AR A P JEE T AR 0 R B 1 S AV R, S 9 L B IR R SE A R 2 B 9 R R OR
SRk O NZd DTN

IO FE IR . YR . B MO . T 2018 4F 8 H H HH2 4 5878 52 1l 40 & + 638 5 A+
R R, Hyelec Ji % 10 s A A0HR BE R0 AR BE . B 3 g 2 000 B R0 b 8 0 B RR 2 vy T PR g, AR
fHEE 1.

F1 HHERER

- i/ G/ IR/ Wepg/ Yemy/  RRWE/ RREE/ BHEE/ R KE/
N E m ° ° % C C %

5 31.52 102. 92 2 404 27.8 e w4 23 70.5 21.29 20. 07 22.08

FH 3% 31. 54 102. 90 2 440 26. 2 MmPE 15 56. 7 22.55 22.48 10. 00

1.3 Y SHEEEBHETENRAE D
Yy T 22 R85 800 £ o 3 AR 2 HE M F8 B0 (Simpson Index) . F & — B 4835 $ (Shannon-Weiner Index) #1
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H. P, KRBl g9 RLE AR i L 4],

F A — IR 50 A 3% 8 80 (Berger-Parker Dominance Index) , W0 #388UEH K F 0. 1 B9#Fhic ML
B, fez, RAREHF . HEA Y
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Hb, d AEHIEEC N oo ACHFRFREECR, N S 48R A FlRE £ Z AL
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BRI Z Oh . DUITA SRR A2 35 (6 0 5 5 B A Ok T 39 (B A MROR AUl 73 Ol R AR AN A B2 2k /A
G BRJE R LA IR A A B 73 A A ) 4 o) F0AS [R) A2 4 b BT AT M Rl MR AR R S S 4 s JE A S &R FE BB v
A SR O RS L AR, Bl A A2 LI Ny [ SE ROV . RN N BEALAC. R version 3. 6. 171 2K
S8 JRAR S B T RO AT, P R PEIR A B Imed AR IEAT LA, fEEIFE EXCEL 2016 5% L.
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3.1 AEHEE EHEDTZHEE

FRAE 571 Simpson $5 £l Shannon-Weiner 5%, B ZHE0E R T 3. BB Y REYE Pielou ¥52)
JEFRBOR T Y GE 2). B3 EAR BB R 2R 1 146. 7 ¥k /hm” , T FAYE 1 AR o> 26 K 2958 730. 2 Bk /hm® (%
3. A A — IR 500 3 5 48 Kowi & B A v AROR DL A 5 By SRR ILAR (P armandii) . B (A.
davidii) . T A% (Rhus potaninii) . 5 W & (Betula luminifera) M) (F. sargentiana). BH3E AR AL F
3 B, BHERR FAR(Q. baronii) . K (F. sargentiana) MR (Cotims coggygria). FI¥E F AL # Y Ff rp
Az o g e 0 e R e R B S AR LR L B 3 R O S o MR A L R R R R R (3R 3.

AR EAYE B S H AR RS I T PR3, EUR B3 AR - S ) i A1 25 S i 45 O T B3 B3 B ARoR P
WEEE B R T I (R 3), BEHTRRARBASE B MR ERAE T B8, AN [R] 3 1) e [a) A 4 i Ja 14 A 40 e i B 43
TRAYE . BRER KA S AW S0 AW B A2 B BT BA3 . ABER R A T v e B 3 T BR 3 (181 D).
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R2 AEAHELEEDEENTHESEYE
=i Simpson 8 $( Shannon-Weiner 3§ %% Pielou ¥ 5] 5 %1
B3 0. 89 3. 38 1.32
['H 3% 0. 54 1.51 0. 84
25 ™~ B
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E 15 F 6 F
2 g
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2 0} 5 E 4t
5F 2k
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B B EREARB BE B KRB
(a) PAIAIFRIELREBEME (b) B SRR BEYNS
Br omyg
b A
s boBmEE
A
12 F A
E
g Of
2 A
6 -
B
B
3 5
0
B B EREARB
(¢) SRR BEYTEIR
KOG FBEAS (R 3 78 76 R [ 33 ) (] 2 ) A 0 2 K 22 S ik 2% 8 L (p<<0. 05).
BE1 BESHAEKEREEYRE. MEHERE
R3 HHtYMMEEERMAMEESEY
moarEmRE,  WR/ W/ Sk MR /
i i) Y . LGAE CIA CIN CI
(% « hm %) cm m m’
B fRsFh B 1114 128.0  17.1%£1.2 8.540.2 14.9£1.6 1.240.3 71.2£16.2 69.6+=15.4 133.5419.6
I 119.3  15.74£0.8 7.640.1 13.24+1.4  0.3£0.2 50.0E£14.9 61.6+£14.7 102.74+18.9
H 91.6  16.3%+1.0 7.840.2 9.7£1L.0  0.240.2 63.3%£19.0 79.7£19.9 126.7424.3
25 e 91.6  17.04+1.0 7.54+0.2 12.9+1.3 0.4+0.2 97.7+24.5 49.5+14.7 138.24+25.3
N 771 10.740.6 7.240.2  6.1+£0.5 —0.940.2 156.6+30.4 58.1+18.3 208.0+30.9
P 15.64+0.5 7.740.1 11.94£0.6  0.3+£0.1  82.6+9.1 64.2+7.4 137.2+10.4
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gk 3
Wi W whamE, MR/ ks / it i/ o " Iy ol
(B » hm™*) cm m m’

[T Jlik:S 45.1 8.0£0.5 6.0%£0.2 6.3%0.4 —1.9+0.1 75.7424.2 9.244.5 84.8+23.8
HaF R 3.9 13.1%£1.8 6.940.3 8.9%2.0 —0.7+0.5 183.0447.2 106.0437.5 218.8+46.8
Tk Bz Hle 32.0  18.6%2.5 7.620.4 18.3%3.0 4.4%1.0  0.020.0 46.9F-16.8 46.9+16.8
T2 26.2  31.5%3.4 9.6%0.5 29.6+4.8 3.1+0.8  6.3%4.3 86.5230.9 89.2430.7
N1 L AR 26,2 26.542.9 9.440.5 21.3+43 1.0+0.6 56.9+38.0 86.3+38.3 137.2+49.2
K3 23.3  13.4%1.7 7.940.3 10.9%3.7  3.2+0.7  0.0%0.0 103.0%54.4 103.0E54.4
KIEVN 17.5  25.6+2.7 9.6+0.6 21.7£3.1 0.0+£0.2  87+7.2 51.2430.5 59.9£30.6
# 17.5  16.1£0.8 7.6+0.2 85+1.0  0.1%0.6 251.1475.0 16.4%3.0 260.3+72.3
g (] 18.541.0 7.940.2 15.4+1.3  0.940.3 72.2413.1 61.3%£10.6 120.7+14.7
[UEB' TRt 658.7  22.6+0.7 7.140.1 12.240.5  0.4+0.1  86.9+7.0 33.244.3 110.3%7.4
JliE: 185.3  9.640.5 6.94£0.1 4.140.3 —1.420.1 29.4£8.2 20.9+6.2 41.0%8.8
vl 118.7  11.740.7 5.94£0.1 5.640.6 —1.8+0.1 50.8%£14.6 48.8+£12.9 87.4%16.9
SR 18.74£0.6 6.9420.0 9.8+0.4 —0.240.1 71.3%5.4 32.7£3.6 94.1+5.8

FERHEFH  KFHTF 50.7  13.14+1.4 5.540.1 4.4+0.6 —2.14£0.2 4.1+4.1 26.8+13.3 29.6+13.3

AN 7] 13.3 8.44+3.9 6.540.8 2.6£2.1 —1.94£0.3 0.0+0.0 4.5+1.1 4.5+1.1

Sl 12.141.1 5.6£0.1 4.0£0.5 —2.0+0.1 3.241.2 22.2410.6 24.39+10.58
FA 3% 730.2  16.5+£0.5 7.8+0.1 12.940.6 0.54£0.1  79.447.5 63.346.1 132.1948.49
FH 3% 1146.7 18.7+0.6 6.8+0.0 9.5+0.4 —0.3440.08 67.5+£5.1 32.1+3.4 90.2045.53

VE: CI FRTe I, CIA FURMNTE MR, CIN FURh e S, S5 A0 0 WA M2 . 48 35 0 U8 20 3 E AT 2 20 HOh oA J 19
BRI,

3.2 AEEEELENESFER

BN NN e < 15 S £ % W N S S Bl N 1 a9 N R B A e DI A ok (| N5 B 2
Yoo ERRRAE . B4R RURR B AR AR P L D S G i R SR S TR R B A R R R 2). BB AR S R g S i
JE R BN MRUCH NS SErtde, AR08k . Tt Horhszmb#e . IR N 524 KT Fh ) 58 % 7
MBI T kA% T ) 52 G T Rl N 2 4, A2 LLRA R P9 o 1) 5 4 06 2 22 S K. B3 B 0 3840 o R K 1 bk 20
WP NIRE Y 3.5 A8, FL5a 4o B2 WY 0 i TV RA . 9 3 (0 b A 5 4 5 RE 30 K T R ] 3 4 5 BE (3R 3).

3.3 AAEELELESEEESRAERKNXER

BE A R ARAS A A, A48 A AR R R R Y 1, e (v S 4 R R IS SR BH e - AR B 22 3 m (1 3).
FEFIYE Ty ol N 55 4 o 32 I 25 TR A2 o AR v 1 1 o s /b, F R A P R P B G o R B AR L ARG R Y Y
T3 0. ol PN S A e B B e I A 0 v b . R TR e R 25 e g i A (A 3).

XFFASRAR G AIMRA , BEE AR KNG, B R bR ] 5 4 i B2 KR 5t IR m iy R . HE . AR
TR PROR Tl 9 38 5 B2 S AROR A KRAB AR YOG RAD I AR ) (8T ). S5 R 3, /MR GOMOK ) Fh
T e Bt A M AR A o R R T ) I T U/ S R AR SOPR AR B Tl 1N B iR R B PROR B A L RS R A R R A 1
o 3G fm (4.
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Effects of Slope Direction on the Intraspecific
and Interspecific Competition in Subalpine
Color-Leaved Forests in Western Sichuan, China

CHEN Juan'*®, ZHANG Xiao-jing" ">,
LI Qiao-yu'**, TAO Jian-ping'**
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Abstract: Although many studies have shown that species competition significantly influences the species
coexistence and composition of forest communities, effect of slope direction on the intraspecific and inter-
specific competitions in subalpine forests is still poorly understood. In this study, we investigated the rela-
tionship between species competition and tree growth in color-leaved forests with opposite slope directions
in the Ngawa (Aba) Tibetan and Qiang Autonomous Prefecture in western Sichuan, China. Results
showed that stand density of the north-facing slope was lower than that of the south-facing slope, but its
species diversity index was higher than that of the south-facing slope; that both interspecific competition
and intraspecific competition intensities of the north-facing slope were higher than those of the south-facing
slope; intensity of intraspecific competition (A. davidii and Rhus potaninii) was lower than that of inter-
specific competition in the north-facing slope. Intensity of intraspecific competition was stronger than that
of interspecific competition in the south-facing slope; and that intraspecific competition intensity decreased
with increasing tree height and diameter at breast height (DBH) on the north-facing slope, but increased
with it on the north-facing slope. Our results suggested that slope directions significantly changed the spe-
cies composition and structure of color-leaved forest communities in the subalpine regions of Western Si-
chuan by influencing the patterns of species competitions.

Key words: slope direction; color-leaved forest; Hegyi competition index; intraspecific competition; inter-

specific competition
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