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Synecological studies on the semi-humid evergreen
broad-leaved forest in Huajiaoyuan Nature
Reserve, Chuxiong, Yunnan
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( 1. Xishunagbannan Tropical Botanical Garden , Chinese Academy of Sciences, Kunming
650223, China; 2. Chuxiong Normal University, Chuxiong 675000, China )

Abstract; Based on 20 sample plots (the area of each plot is 25 m>X 20 m,total area is 1 hm?) survey,a synecglogical
study was conducted on the Castanopsis orthacantha-Vaccinium duclouxii community in Huajiaoyuan Nature in
Chuxiong prefecture, Yunnan Province. The forest is mainly composed of Fagaceae, Vacciniaceae, Theaceae, [lliciaceae
and Symplocaceae,of which Fagaceae is the most dominant family. The species diversity of the forest is relatively
low. The forest is characterized by trees with no-entire,leathery and evergreen microphyllous leaves,and considered
to be an evergreen broad-leaved forest. However, some species of middle mountain humid evergreen broad-leaved for-
ests occur and epiphytic mosses are abundant in the forest due to its distribution at a higher elevation. The forest is a
particular type of semi-humid evergreen broad-leaved forest with some transitional characteristics to the middle moun-
tain humid evergreen broad-leaved forest.
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& B TE S i BRI Y — L R B MO, — R B,
MTHZRAME o (RIEHS,198D, HPTRE
TRAF B/ 2R 1B 0 R Ak, KA ik 10~15
m BB AE AR BRSO PP R A Bt AR LA AT . 2R
T 5 SRR AR IR 5 — AR = B AR AR BT IR (4 R
W,1979), ZEMAEHTHXEA FCEBRATES
P B 4 B PR, Rl 48 BT IZ A A R B R A (O
W 4E,2000) . B, (RFFECEF B9 2 1 08 5 4% B i Ak
RAURAE T — 557 Y Fp, Jg M SCAH 5T R AR AR {3
B (RIE4 %, 1987; 4% ,200D) , it H o]
WRBMAEBRFENKE BRI

2 Y 1 H 4 N AR B — SR T R RFALE R ATE
“FREBHHHERSBETRIEBWESR (X
%,2006), HTX—EHERRAEHEGREELD
YABE T L 1 000 m, MUZEA [R5 3K, AS [ b T 14 7K 34
BT - ERHEARENHFEER (RTE%%E,
1987), # MM Bk % BLAE BB N & B AR PR b X Jr 4%
7 1 24 0 0 % B o bR VA 4R 4 A B8 1K 2 600 m,
2 H AT P R AR — B ORI Y 2 1 A%
FEEAR, A HBEBEESERIT TR, B
e R ML AR AR A AR B LUK B AR A R AR R K
WHE%,

1 B 5 8

HE B RAE X LT 100°56'38" ~101°11'
05" E,25°57'20" ~25°42'59" Z [a] , b Ab 25 55 45 25 1
P k22 BLPE R, AR X R E A 37 061, 2 hm®
HVGHE 24 km, BIbiE 28 km, £ X AL BB 1L
k=W b R, RAILGZE 3 E D hr s R B
g BAINFEIRA S M, LR N+,
PIEIG LB TE 15°~35°Z [6], X & & 4
2 771.9 m, 2 X AR DL U0 ol s 3R MR D)
Bl R E L E MR IR, B T &0
YL, o el . Tl ETE K EERIK .,
B XA EBEA G T R R R KRR R AE,
AL SER S . UATTS (BR 2 480 m) 2l
B, H AT ECN 4 1 126 h 4R 11.5 C, Rim &
27 C RImIkE-7 C, MR 4126 C,FREME
943 mL, THE%0 0.58., BRI NA FE L i
BMEAE AU RRBENREAR R E . F08

B R R PR ARG A7, EERY R B A ER
PR R0 57 L i B4 18 1 4 e o Ak B LR A AR AR AR
BRGE. BATWATR BT B ETENFIK 2600 m 4b 4R
A7 AH X BT 11 V8. 8 R e i AR
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Xt % BE s RD- A0 0 4 B BE s RF-# X3 5 £ . Simpson
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GFRNR PN BERMBEAR L FEY. LR
BEEZDWRTFIE L SRR EERE Y
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3.1 BHEYMAR . EHEHFNR

TR 2 368 11 4 R o AR T IR S R AR S B AR
U R N O R O 1T Pl o] 5 o 2 4 R =2 @
L E# B LIS ¥ (Castanopsis orthacantha) JHE A4
#k (Lithocarpus dealbatus) . % K faf ( Schima ar-
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gentea) AN, & W Fh i il 2 5 BR824
HEELBEEAN20m, BEAION LE _REE
B KR (Vaccinium duclouxii ) P8 8 40 11 2%
(Camellia pitardii) | JB K & (Ternstroemia gym-
nanthera ) F /N ARE . BEH 3~8 m,HEET
K500 L., TREBUFARLGH RHEARERE
(Viburnum foetidum) . § % % (Daphne papyra-
cea) FI B Z& 8 YUY B BL (Ophiopogon wallichia-
nus) R JL X (Ainsliaea lati folia ) % B . BAH T
&MY (Fargesia sp.) B, BN R B& D,
HHEFEHMROE ENEYILRR, B MY
DEE, MAERERMAAE LD HAW BN E S
KHPM A . TR UL 52 3} B (Fagaceae) ,
AL Bl (Vacciniaceae) , 1 25 #F (Theaceae) . A\ 1
(Mliciaceae) | I ALF} (Symplocaceae) i £ , H A 55 3}
MEYERE D LA, KREZELNEREY.
HEPTRERT 1 om WY RIICRE 28 F (R
D, UL BERE T RAINE, HEEMBEN
100. 72, AR KRB B Z A G, HE A
MERET MR EEL TEHAK, X EEEHEA
R R DA B Z WA AETE . BEIE P 8E I RERR
A2 N (Pinus armandi ) F /DR 8B R W= B
(Pinus yunnanensis) . B, BE¥%E 0T @ 4 0 o145
— KR AEEE VK (Castanopsis orthacantha-Vaccinium
duclouxii community),

2 HEEN

3.2.1 HE MYt HIER AERHE TER TP
BE 36 FhAAEMY B A KREPRRANELSG HE
J L gk N SRR AE L SO B T A SRR T (3R 2D,
TERFE BB 64 MY D, USMFERECGR D, H
TR P ERZ RS ALZF Y, T X B 7 10 8 5 B [
EEAZ  URABRENEFEEEAEY, RZ &
AR, A — So e A R B A ) B B o
SR B Z RBUR U A , A A 2K LR i
.22 HMBERB MK HEPRETE DIE L
~10 em Z AW B E LMK, 10~25 cm Z ] Y
INERA R L, REFE KB LE 25 ~65
cm ZJH] KT 65 em # A4~ OR UAR X &0 X R AR
AL 5 o X B R R AR A A
L (ff] 83 ¥ 55, 2000) , BE & Bk L TE AT R AT

2.3 MEMAFAFEAEGE MWE 2 KE L
AN RBILE 10% LA 1, 5 R A~k b
BIFE 160 LA b RE B R AL BETE o KA SR A

BB AR EREE AR 1~2 DA Y AL 6

B YR AR A N 3 5 B R BOX B R Y R 2 R

BHEHNERBRNERZ —. #ERARZYRHE
1 FAERBMEEESR

Table 1 Important value of tree species

X X Mg BE

=R BN L7

Species No. ZE Bk EX fH .
RA RF RD IV

JLYLHE 522 9.80 16.88 74.04 100,72

Castanopsis orthacantha

KR AL 666 9.80 21.53 1.77 33.11

Vaccinium duclouxii

HA 121 9.31 3.91 19.56 32.78

Lithocarpus dealbatus
AT Schima argentea 620 9.31 20.05 3.07 32.43

th 2% Camellia pitardii 453 9.31 14.65 0.40 24.36
KN 282 4.90 9.12 0.33 14.35
Hlicium macranthum

Je it L AR, 113 7.84 3.65 0.28 11.78
Symplocos dryophila

B B & 93 6.86 3.01 0.06 9.93
Ternstroemia gymnanthera

HHT W 22 4.41 0.71 0.01 5.13
Ligustrum delavayanum

15 M 48 Eurya nitida 29  3.43 0.94 0.06 4.43
R FEH 19 3.43 0.61 0.02 4.07
Viburnum erubescens

BT AR 11 2,94 0.36 0.01 3.31
Camellia yunnanensis

Kt H 45 3¢ 1.96 1,10 0.13 3.19
Buxus megistophylla

87 3un: 33 1.96 1.07 0.l0 3.13
Rhododendron decorum

% 13 2.45 0.42 0.01 2.88
Michelia yunnanensis

¥ Pinus armandi 12 2.45 0.39 0.01 2.85
2 4 BY Rhododendron 7 1.47 0.23 0.02 1.71
chionanthum

WIHLJE —F Symplocos sp. 5 1.47 0.16 0.04 1.68
8 R J&@ -—# Machilus sp. 3 0.98 0.10 0.01 1.09
KB BL—F Oleaceae sp. 3 0.98 0.10 0.00 1.08
WIHBHE Cerasus serrulata 2 0.98 0.06 0.00 1.05
1 — % Acer sp. 2 0.98 0.06 0,00 1.05
i Vaccinium bracteatum 15 0.49 0.48 0.05 1.02
HiME F Gaultheria forrestii 9 0.49 0.29 0.00 0,79
B AL Lyonia ovali folia 1 0.49 0.03 0.01 0.53
{1 1% J& — % Photinia sp. 1 0.49 0.03 0.00 0.53
395 B —F Alstonia sp. 1 0.49 0,03 0.00 0.52
Lt 1 0.49 0.03 0.00 0.52
Rhododendron delavayi

Bt Total 3093 100 100 100 300

¥ . RA-relative abundance; RD-relative dominance; RF-relative
frequency; IV-importance value index; ¥#4K:2 600 m; #EH &M
K/N:20X (25 mX 20 m); HEEE.15°~35%; . AL, FHBE>
90%; HREH 3 093 #.
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Table 2 Spectra of leaf margin, texture,apex and deciduous habit and leaf scale of the community
2% RN it R K 34 2 -
A Leaf margin Apex Texture Deciduous or evergreen Leaf scale St
Total
Content 2% 4z RBA O ERBA O EER O KK w& %o e I species
Entire  No-entire Caud. Nocaud. Leath. Paper Ev. Dec. Micro. Meso.
F % No. of species 14 22 36 0 25 11 32 4 22 14 36
% 38.89 61.11 100. 00 0 69. 44 30. 56 88. 89 11.11 61.11 38. 89 100. 00
e W BRE K AIE  Conifers and ferns are included
x3 EFENE
Table 3 The spectra of life form
g gk
YL RS Phanacrophyte w3 wms gy 0 % & A WAk MO
Plant life form 1 Meso /v Micro 4% Nano CH HE GE Tree Shrub Herb Liana Epiphyte Total
P17 No. of species 12 17 12 2 13 8 28 10 17 7 2 64
% 18.75 26,56 18.75 3.13 20, 31 12.50 43.75 15.63 26.56 10. 94 3.13 100
CH=chamaephyte; HE=hemicryptophyte; GE=geophyte.
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Cfr N NO O T OO O~ M~ FhFE (Species squence)
S FA B LS .
. oE1 T FE R 5 i . o2 BEERTE
Fig. 1 Distributions of tree in DBH (diameter Fig. 2 Rank/abundance diagram of the community

at breast height) classes of the community

AR YR BRI KA B RO
3) . AR 4 5 X BORE R RN B 2R B R X H AT R
0, 45 5 R AR A AR T X BORE B A T 4 4B
BRR . BT E AR R Y R Y Fh B X —
Pk  BRAREE SR BB F — R &
WMRLYFEEESE FTFEIBERIEH,BEL
BEARIBE R BEVE R LR AL 7E 500 m* LAF . ST4k
R R R7 B B R B OC R TE FRG N E B T SR
. RS BEE AR S AR 4 000 m® G, R
RERE 7 T AR 38 i A B R A (] 3) . R
4 000 m’ YE R iZBEE MR BT AL XM EEE B
1T — S 3R WA P T T ) /N 2 BT AR G/
45,2004) , Xt 5 ¥ IRAHTE (B /R T R ITAE —
KARAERE & A SRR 5 2.
3.3 BEMMEHEMIES

BEVE R IR AR &AL Simpson 4 Ry 2 B M FE 8K

35
30
25

vy = 0.002x + 10,463

R’=0.9335 .

y = 7.109Ln(x) - 38.478 e e
R’= 0.9276

FEEL No. of species

1 1

8000 10000

0 ) 1 L
2000 4000 6000

m# (Area)

B3 FEKRE
Fig.3 Diagram of species-area relationship
£ 0. 8548~0. 2816 Z ji] . EA (RLA 22 WAE 0. 9047~
0.7112 Z 8], FF*AJZ Shannon-Wiener 35 1E 2. 1817
~0,5506 Z b, AR, EAZ N A 2.4627 ~1, 0537
ZIE . FFARJZ 2] B B {E O 0. 6613, T #
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KVEAZH 0.7976, FrRJZFH & 500 m* R
AL 10 MY EAREAZMAE S A 2.5 mX
2mEARHAL 16 MY . B LEBEDH S

PR A R ML AENEORE EM R
AT, LIe R ARRMEAMEL LB, T
TERIX - R ) 7 BB B B R SRR (R O

R4 BHAEMESEEERE

Table 4 Plant diversity index in each plots

#}J%‘ T+ ARE Tree layer HEARFEA)Z Shrub and herb layer
ﬁﬁi D H’ Joa s D o Jow s
1 0. 8181 1. 8165 0. 6883 11 0. 8143 2.0013 0.7583 14
2 0.7528 1.6292 0.6173 8 0. 8758 2.2055 0. 8357 12
3 0.6810 1. 3476 0.5106 7 0.7112 1.4711 0.5574 11
4 0.7947 1.7576 0. 6660 10 0.8713 2. 3536 0.8918 16
5 0.8262 2.0129 0.7627 11 0. 8284 2.0161 0. 7640 12
6 0.7643 1.7934 0.6796 13 0. 8180 2.0496 0.7767 16
7 0. 8427 2.1371 0. 8098 16 0. 8290 1.9789 0.7498 12
8 0. 8041 1.8202 0. 6897 10 0. 8928 2.4572 0.9311 16
9 0. 7508 1.6012 0. 6067 9 0. 9047 2.4627 0.9332 14
10 0.7118 1.5868 0.6013 9 0. 7883 2.0987 0.7953 21
11 0.7648 1.5659 0.5933 6 0. 8668 2.2256 0. 8433 14
12 0. 8543 2.1817 0. 8267 15 0. 8287 1.0537 0.3993 19
13 0. 8543 2.0693 0.7841 11 0. 8576 2.2739 0. 8616 15
14 0. 8348 1.9956 0.7562 12 0.8421 2.2673 0. 8591 21
15 0.7519 1.6326 0.6186 8 0.8108 2. 0950 0.7938 17
16 0. 6590 1.4415 0. 5462 0.9162 2.7639 1.0473 27
17 0.8216 1.9479 0.7381 12 0. 8436 2. 2079 0. 8366 18
18 0.8277 1. 8880 0.7154 0. 8631 2.1528 0. 8157 12
19 0.8353 2.1263 0. 8057 16 0.8271 2.0502 0.7769 14
20 0. 2816 0. 5506 0.2086 3 0. 8040 1.9129 0.7249 12
S {E Average 0.7616 1.7451 0.6613 10. 25 0.8397 2.1049 0.7976 15.65

D= Simpson index; H'=Shannon-Wiener index; J. =Pielou evenness; S= No. of species.
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