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A STUDY OF THE ZONATION PATTERN AND STRATIFICA-
TION PATTERN OF SHOREA CHINENSIS POPULATION
IN XISHUANGBANNA, YUNNAN

ZHAO Xue—Nong, LIU Lun—Hui, GAO Shen—-Yi, SHEN Cai-Yu, TAN Ji-Wu
(Kunming Institute o fEcology, Chinese Acadeny o fSciences, Kunming 650223)

Abstract The contiguous grid quadrats were applied to sampling for field data, V / m ratio t—test,
negative binomial distribution, David and Moores’ index, index of mean crowding and index of
patchiness, index of dispersion and intensity of pattern have been used to analyse the zonation pat-
tern and stratification pattern of Shorea chinensis population, which is one of the main dominant
" and rare species of tropical seasonal rain forest, in Bubeng region situated in the south of Yunnan
province (about N 21 ° 25" —21° 28’ | E 101 ° 34’ —101 ° 52’ ). The results indicate the
zonation pattern of the population is of the contagious distribution, and the degree of congrega-
tion, the scale of pattern patch and the intensity of pattern are“small-big—small” model with the
increase of the population age. The stritification pattern of the population is of the contagioqs
ditribution-random—uniform distribution from sapling to adult tree. The contagious indexes in re-
lation to density are linear reduction with the increase of the population age, but the contagious
indexes in irrelation to density are “small-big—small””model and the changes are less.
Key words Shorea chinensis (= Parashorea chinensis), Population, Zonation pattern,

Stratification pattern
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¥ J5 Zonation pattern ) MEH 2 BEIRSR (4 BE# S Stritification pattern), ‘EREFFEER Bfet:, FhR<
REAEREAERPER, R TE-MHAEOEE RS W0 T REMDMEEAEN N 2 e, &
HL R BELE BEPE v BT AL 23 IR 5 4 mT i B AL R 1) 2 AR AR AE

YR B (Shorea chinensis= Parashorea chinensis) 7 RER — R R PHBRB Y, LT
S KA AR 7R i A i b fk A TR RN P A SR PR AR AL BB & R Y, 0K M T4 A X SR SR AR AR
RIZABA AR B R R T &, CHEZERMHREEDNESENBRIFRE, Bk, WHRHLARENGS A
WREARRERE, HENZE, AT TRECESRARHINEALRBEERE PHEH, A8
feESREMHKEER. SBRFEFRRHTRR UL EREE,

oA 5

ERMNBDEBo A TFTREZEEEEAOSER. REBNEXE, MOEMT HEERRTBMmE,
H A8 o A A S S A 4b i sbX. (N 21°257 —21°287, E101°347 —101° 527 ) EEMEMI X
WHW, KAWL, BEPE, ERIFR A . AR EX —RKE#T.

Fhick b X H R AR R YR 5 A FE#E K 700—1100 m FEFE, EREREMI KRB AR, ZXIRZT
HERNER, 2FE/MELE, FHRE 20CLEL, BM 1500 mm, HHEE 86%, AHENTEEZ
5, BTFEEEE, WA LRSI,

T X o 2 Kb B A S R B TR AR B A S MO RISMR, B AR S 94.1% P P, FeRS A 4
B, F A BJLF2mERXMERK, @AkTF 30m, HLRIAER I REFF B BHEZ L, ABME
0.4 F# BE® 20-30m, HAEMEZMBRKEFEEMANEL, REXMS, FRAELR
(Pometia tomentosa), LB (Ficus altissima), (LYW (Knema furfuiracea), 40#E (Semecarpus
reticulata) %, BB E 0.6; FF C B 5—20m, ¥ RABZHA Y (Myristica yunnanensis) , z=
(Garcinia cowa), @Bt (Pseuduvaria indochinensis) %, £ LBEERZ HEXW KA BB, KER

&1 BAXEADED R BRI SENERISE

Table 1 The situation of plots and samling

e (TR B W | MR | ([ BEEEE
s [BRER o ation| Aspect | Stope |FREB Ty lon | Lpopgae [HRFRSUR| BBREEY | oo
Geogra-— Samling . Size of Ageof |.
No. of . above of com— | Dominant p . inportance
X phical area . . population | population
samling . sealevel 2 munity species value
site (m? (cm) a
(m) (m)
1 BN 780 SE10° 20° 800 24 Ac.Dg.Ci.Md. 3.95 14.13 47.46
2 MHE | 860 | NESO® | 10° 800 13 |ApEsCiDe |, o 27.51 67.42
Ag.Md.
3| mBiE | 880 | SE35° |25-30° | 3200 45 §§'§°'“’ 66.91 121.61 58.63
4 | dbibmr | 850 | NE60° |20—35° | 6400 45 PGCC‘BT‘;'P t 11520 | 173.14 —
5 KB 780 NER0 ° 30° 3200 48 Pc.Pt.Pi.Sr. 122.99 178.94 -

*{E note: Ac. i#E Anthocephalus chinensis; Dg. /\ € # Duabanga grandiflora; Ci. Ell E#% Castanopsis indica;
Md. # F 8 Macaranga denticulata; Ap. & # {li fI Alseodaphne petionlaris; Es. # ' Engelhartia sp; Ag. z g & BE
. Amoora yunnanensis; Pc. 2R B Parashorea chinensis; Ge. z# Garcinia cowa; Ef. £L 4 Knema furfurcea; Pi. & &
1E Pseuduraris indochinensis; Sr. 4ii # Semecarpus reticulata; Bm. 4 JJ K Barringtonia macrostachya; Pt. & # R

Pometia tomentosa; Tb. Bt %) Terminalia bellirica.

7t D RERB/M R Z, AHE03; FF DR (B & 2—5m, #WAMREH (Pitosporopsis

P—
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kerrii), #EFHAEA (Phoebe lanceolata), ARYIR (Baccaurea ramiflora) 3, fiBHE 0.3, % Eibd P
ARX, BEBAKK, %D, MHAE 0.1, KREAFMEMYBKES.
#2 EXPHEERSBRERERES T

Table 2 Analysis of zonation pattern and contagious intensity of Shorea chinensis population

AT L L I JE
3 Number | % @ Bt | Number | Mean |j; x| >ancar t=
No. of of plots Basic of indi— m=-- Variance enj)r V/m V/m=—1 o
sampling units vidual (stems v S _2 s
2
n (m?) (stems) / Plot) s
1 10x 10 2013 251.63 14686 0.5345 58.36 107.3 0.0005
2 10x10 2917 364.63 35859 0.5345 98.35 182.1 0.0005
3 32 10x 10 1708 53.38 3193 0.2540 59.82 231.6 0.0005
4 16 20 %20 25502 1593.9 140242 0.3651 922.43 2523.8 0.0005
5 8 20%20 16245 2030.6 552773 0.5345 272.22 507.4 0.0005
PG Xt E3gH B b % R 5 A
David and Moores’ index Hiski N O s # E OB
Index of % Intensity | #n Negtive binomia
y _| Index of Dispersion .
d= mean cro i of pattern approximate value
D=(n-1) . patchiness L= A T
I=V/m-1 N2D wding Lc= Lp= H= ?VL K = m
A e I O KU VR I v o B
Lc/m 2
V/m-1 m
57.36 408.6 24.71 309.0 1.23 0.23 1.23 4.39 5.405
97.35 688.4 33.23 462.0 1.27 0.27 1.27 3.75 5.405
58.82 1854.3 52.96 112.2 2.10 1.10 2.10 0.91 3.646
921.43 13836 160.78 2515.3 1.58 | 0.58 1.58 1.73 4.073
271.22 1905.5 57.86 2301.9 1.13 0.13 1.13 7.49 5.405
*3 HRSHBRENEER
Table 3 The resuits of the study for zonation pattern
V/m@t £ & result
L ) B R di I & K # )
)
Sampling t—test of method method method LR "'&E@ﬁ i
V/m Type of pattern Order of intensity
1 cd Cd Cd R Cd Cd 4)
2 Cd Cd Cd ¥ Cd Cd (3)
3 Cd Cd Cd Cd Cd (¢))
4 Cd Cd Cd Cd Cd )
5 Cd Cd Cd & Cd Cd (5)

Cd: B4 #i Contagious distribution.

B % ik
1L g ESHE
BBERBE AR, 7EFMEHD R MK TR  EET S (R D, EARRE TIEM
BT, BHBIBREKR/NS A 10x10m? GEHb 1, 2, 3) 120 x20m’ (Kedb 4, 5) Bikp, &
—BEH AT AR 2x2m? /ML RE S S, A1FER 14 688m?, HENEARIREL, Hidkht
FROREARGL, AAEMBOIE., HE. Wn. k. B AhEm, EARERTE,
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2. RERREREMESE

MR Ko fits RMBEBE N ERAK L, ARAMRES, X BRBLUEMB A &
B, HA EAMEBHLLTILAES: (D) HESHEZERG RR 5 Q) AZEXSH 5 3)
Davia 1 Moore WEHES > 75 (4) Lloyd EHHHstR, BIistnfl Morisita 2 8354z & 75 (5)
Hill R EE B0 5 (6) MEERERBEME 7,

ML E R

ﬁﬁ%lﬁﬁﬁﬁﬁilﬁLiﬁﬁ%i&ﬁﬁﬁ%ﬁ%iﬁ%%fﬂﬁ%%%&%ﬁﬁﬁﬁﬁ, BRHITHR 25
x5 SEBRMELR

Table S The results of study for stratification pattern

# R result
B o g x |V / m t d& 1% K ¥ ®BE W
Sampling Story B method method method Ei) Wi
t—test
Type order
® cd* Cd Cd & Cd Cd (1)
1 ©) P P’ Cd# P R Cd P 3)
® Cd# P Cd Cd e Cd cd@gp )
[©) Cd Cd Cd R Cd Cd (03)
2 @ Cd Cd Cd Cd Cd m
® P P Cd fmE Cd P (3)
@ Cd Cd Cd Cd Cd )
@ Cd Cd Cd Cd Cd (¢))
3 [€) P P Cd Cd P& Cd @)
@ P P Cd Cd P#Cd (3)
® tofo) P ¥4 e Cd 853 (5)
[O) Cd Cd Cd Cd Cd 3)
@ Cd Cd Cd Cd Cd (03]
4 €) Cd Cd Cd Cd Cd (6))
@ P P P R Cd P )
® P P P fRHE Cd P (5)
@® Cd Cd Cd R Cd P# Cd “
@ Cd Cd Cd Cd Cd 2)
5 ®@ P P Cd Cd P#Cd 3)
@ P Cd Cd Cd Cd n
® P P Cd fis P R Cd P 5

*cd: B4 A6 contagious distribution, P: Poisson

F6 FRATHBEBESHEERXR

Table 6 The relation between the zonation pattern and the population age

BB fibr  Index of congregation

##5 Nuber of sampling InA Int InD InLc Lp H
1 2.56 4.68 6.01 5.73 1.23 0.23
2 3.31 5.20 6.53 6.14 1.27 0.27
3 4.80 5.44 7.53 4.72 2.10 1.10
4 5.15 7.83 9.54 7.83 1.58 0.58
S 5.19 6.23 7.55 7.74 1.13 0.13
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Fig.1 The graph of relation between zonation pattern

and contagious intensity for Shorea chinensis population

InD
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Story
W2 RERMARFBAERBBEARRER D Z{LE
Fig.2 The change of D. index for Shorea chinensis

population in the different ages and sites

oA St

1. MBS RS HERSRERE

M2, 3FLABH, AREMRMEX
WRBTMEMRESF. ERXMoHNERE
FTERHWHEROBEA LI (R4%E
OB), EXHEARRETRBRFTFE
i P EBRRE 1530 m IEER, Kb
60% —70% fE B Btk 1—8 m (g BFAE p 00,
FREMBEROBRARNTHRREREHRE
S FIRAFE S, R A EFHEm
FEEETERCOAE A, ETRBAEERRR.

A1 T 30 55 4% 1 0 S5 L e P B S5E  E  Re
BEBRMHEEMIEMHANKE, FRSE
BOMENRRBEERAERMN (X2, 3, 6
A D,

FREERE R B PnBa R AR AL IR KB/ h—K
— /NS, BIEMM3, 4, 2, 1, S
HBIRF. SEEAXMIBRERELRX,
SeELXmists (dnLp, H, 16) EE
A, RHEXHRBAEERERS, HER
By KABRAR K. BifHd H<1.10, KRBk
THREEENRRERK, ARERHBH
FhEEA M T — . BARERAEEHR
BHefRfmBERERESIHEMEKREER
BEERWE TP RE-EER (ED. &
ExRSAFR, R 204 ZE% 0.67 5,
Ham BIEEEN 0.00—0.08, "TLAAGEL1E
MR RBEAER. HPH1, 3, 4 2H
ERB/A, B3 M eEbERER, ¥
WS TRmE 2R XE5HBEI LRSS
fi—%, #1, 2 THRERO, LEH
45 B 4 i TR RIEBERNESZ, HFE
A ibhs Bih 3 M TREMKAR, 53
THBANFREZRE A, TR, #EER
RGO T BN &4/ B,

L ABRSESTRESRERE

XM ARE LRAADHRER,
BE RSB EERERSRME (F

4,5), MEEMEREE K, FRE DR T, A RERFFEN BB ENBR OB BK
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RT STHOREREEREENELR

Table 7 The studying results of the difference of contagious pattern for five sampling

##  Sampling 1 2 3 4 5
1 0 1.4216 4.5062 2.5673 4.7418
2 0 4.5981 0.4399 1.9178
3 0 8.8064 13.2279
4 0 2.177
5 0

®, FENBEREEMMAKTRL, 2085
MEER B Poisson, BIFF KRN BE&THS (B

4 WIBOR), —MHbil, UMMERSE, 4
: ' B, SERBETEAES, /0T
. BT RBERE R MEM RS RRRA, i

EHBEHK, FRRFEFEES MR, SRR
3 PEARTRDEE O, BIEXHES, MiliE

32 AR BRI L. % 4 S WA X iEN
‘ D, Lc FHIRBEFERTILE TR (82D, XS
1 ! , 4 HIRBER A, ATES S BER, SR
’ X PR, YR RBEEARER (5220
#) P, MTFEIFETRHS GnRBEL, &
T AR MMBALIED, EEAMB R 3,
Story 4, SEORB) MUEMBER/D (F6% Lp, H,

K1{H), REEHIHKR,
B3 ERBALRAMBERBERRER Lp TLE ERRE R AR SRR I2 A%
Fig. 3 The change of Lp. index for Shorea chinensis ﬂﬁﬁg@fhﬂd‘, FREER R B (Lp, K1) Bk
population in the different ages and sites K, FR/ATERNE (H 3), HNBEAERE K2

Ch—R—A B, KRBNARRET, 44
WL il BHTRE, RRB/h B¥kx
FREPRBBRRMK; ZRYB R TR TR R/,
& I8
LEXHARERFEEDHBOKEDHERBEHRIA, ERRBEFR., BEFREERKH
X, BRBEMREREZY —Kk—/IBHBBL, KEESN,
LERMARERTAEEGFE, £ B8 LRI B REXTANE DD BER—5
B4, BRBESHEEALMITHRD, Lo, [ SHMERKRN TR, SEFLLMHER, K%
BYN—K—/N 21k,
3. [ — FRBEAS (5 B 4k 16 6 R 0 B 3 22 R B VT LA I R e SR o S R M B B, X OB IR BRI
TR T — B kA4,
4 FU R FEGERE 5 BURE BORER AR 1Rl M 4 R 53 47 7 Bt B KB RRBEHE AT M R X T A B S B I B 5
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HR (3, 9. V/mik, MWEHREK]L d, DEZHBEELR, ERETEEEL, £RMARSE,
HiFREEER AN i _Hom KIEE, # HEEFAZEEELEm, 808w, HitE%ER &
2, 4), MEBEBANEMEAE, MHMFREHBBROKE. Bk, AXERILFGE, HELAEHIE
%, LMRIEE R,

3 % XK
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