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APPLICATION OF VARIOUS PATTERNS TO THE
STUDY ON SPECIES RELATIVE ABUNDANCE IN
TSOONGIODENDRON ODORUM COMMUNITY
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(1. Fujian Agriculture and Forestry University, Nanping 353001, China;
2. Administrative Station of Wanmulin Nature Reserve, Jian’ ou 353105, China)

Abstract; Species relative abundance distribution in Tsoongiodendron odorum community in Wanmulin
Nature Reserve, Fujian Province, was studied by using patterns of geometric series distribution, log
series distribution, log normal distribution, broken stick model and Weibull distribution to evaluate the
simulation of such methods. Twenty-two species in tree layer were randomly investigated, and 33
species in shrub layer were surveyed in a quadrat of 5m x 10 m. The simulation results show that the
species relative abundance of tree layer in the community can be well described by all the models
mentioned above, while that of shrub layer can be well described by log series distribution, log normal
distribution and Weibull distribution. It is suggested that these methods might be useful for the
protection of biodiversity of the community dominated by endangered Tsoongiodendron odorum.
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Table I Importance values of species in tree layer in Tsoongiodendron odorum community

AR (%) AR (%) XA (%) EEAH (%)

Relative density Relative frequency Relative dominance Importance value

# 3 Tree species

WMAEA Tsoongiodendron odorum 11.67 12.07 31.45 55.19
R 7K 22 FLSycopsis dunnii 15.00 15.52 298 33.50
W KM Castanopsis lammontii 5.00 5.17 20.36 30.53
X&IRH Sloanea sinesis 10.00 10.34 2.83 23.17
bR ZE T-Litsea subcoriacea 8.33 8.62 537 22.32
X FMeliosma rigida 8.33 8.62 3.26 20.21
1% fZRandia cochinchinensis 6.67 6.90 1.41 14.98
YA F llex rotunda 6.67 6.90 1.41 14.98
REEEMichelia fujianensis 1.67 1.72 6.88 10.27
KAFSchima superba 3.33 3.45 3.30 10.08
W& Liquidambar formosana 1.67 1.72 6.27 9.66
7 LT Symplocos anomala 3.33 3.45 1.69 8.47
4T fe 4 Styrax suberifolia 333 345 1.23 8.01
WiTL#E Cinnamomum chekiangense 1.67 1.72 3.71 7.10
DI Engelhardtia fenzelii 1.67 1.72 1.85 5.24
FRE LR Symplocos fukienensis 1.67 1.72 1.51 4.90
LI Elaeocarpus decipiens 1.67 1.72 1.06 445
Wi % Michelia maudiae 1.67 1.72 1.01 4.40
JB. 5z F Ternstroemia gymnanthera 1.67 1.72 0.81 4.20
|} Phoebe bournei 1.67 1.72 0.74 4.13
fFE#iMachilus pauhoi 1.67 1.72 0.66 4.05
Kt Castanopsis carlesii 1.67 1.72 0.22 3.61
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Table 2 Number of individuals and plant height in shrub layer of Tsoongiodendron odorum community

HY) ENo. of 7% B Plant height (cm)

Species individuals F{EMin  PHMean £ FMax
LA ZE T -Litsea subcoriacea 40 10.0 90.0 300.0
2 i Maesa Juponica 17 20.0 30.0 40.0
/DR FAC Engelhardtia Sfenzelil 17 30.0 95.6 250.0
WL Cinnamomum chekiangense 16 10.0 28.5 40.0
TREE WALSymplocos fukienensis 13 20.0 50.0 100.0
M4 Eurya nitida 6 50.0 88.0 300.0
[E #iPhoebe bournei 6 50.0 68.4 80.0
FEW T Meliosma rigida 6 130.0 150.0 250.0
A lex triflora S 60.0 145.8 250.0
WHLFTAZE T-Neolitsea chekiangensis 4 40.0 72.1 300.0
KL Elaeocarpus decipiens 4 50.0 100.0 180.0
A WA Symplocos congesta 4 10.0 40.0 300.0
WIERE S Ardisia punctata 4 20.0 30.0 40.0
FM# Lindera communis 3 150.0 200.0 300.0
SR 7K 2. 31Sycopsis dunnii 3 100.0 200.0 300.0
¥EIRFE Sloanea sinesis 3 80.0 190.0 300.0
YUK #E Cinnamomum micranthum 3 70.0 135.0 200.0
W FEA Tsoongiodendron odorum 2 20.0
R VU R AL Dendrobenthamia angustata 2 80.0
K5 Clerodendrum. cyrtophyllum 2 150.0 180.0 210.0
TR Fraxinus retusa 2 20.0 30.0 40.0
KL E Ormosia xylocorpa 2 40.0
B E ¥ Castanopsis fabri 2 20.0 30.0 40.0
HAE M Styrax confusa 2 80.0 100.0 120.0
k2 F llex rotunda 1 250.0
¥ Cinnamomum. austro-sinense 1 80.0
1B LeTricalysia dubia 1 90.0
DX Eex lohfauensis 1 12.0
4R W Styrax suberifolia 1 120.0
A iMachilus pauhoi 1 50.0
AT Schima superba 1 30.0
M Helicia cochinchinensis 1 160.0
WY Machilus grijsii 1 280.0

—_ 22
So=exp(InS(R)+a R ) (7)

FAInSR) BB SR L I FPE B X B F34E, amh (60 A&, REERMFI41E .
BEAY (4) PR S H BT 4
S=VT (5,/a) . ®)
Hep o BB A, Sofla (7) f1 (6) A H
223 Weibull 43 fifsi R
Weibull5) AL 5 S5 B O S

fe=-Ee-aiexp- L2y x=a ©)
Weibull A 34 B 2 000 RIS, 0 PRSEL i BB . RUEBHOS ESH



%330 AR AR T AR KA BEE YR 22 SRR (el 4T 0 239

(fy o /B, R—ADMBAERESH, RAeA 2 Weibull43 15 o A SR E XIS M. Mo<], YFb L
I ATRIIIY ; Be<3 6 R IEMUIRI TS, o=3.61L T IEAS 475, c>3.658 [ 47 {5y IR 2
224 Ui

JUAT 250 53 R 2 bl 00 B 2 £ LA MK B0/ O BT 48 L, 9 by R ) A A2 L,

A=E[p(1-p)~] (10)
HAPANBAYIFIZ BEE BN B VR B p o SRR 5 SOV A L o Mk T A oy
I UL, BIBEVE D YIRS PEUR A 5 P 50T AV 35— Rr B0 3R 56 4T BR 8 i 1 — e
HSOYs BT AL RO IRATI S TR T IR — 8045 o IKILZSIE, B30 T BB R RE A — A
PRI B T — LA G,
225 ERILBAERY

o7 BUER BOBLILA I SURK A BEALAE 2B SR, BB £ 0 A I ZE — AR — A
IR ARAYFANERZL T, HEYFIMER MR D, IRE AR R RS E S, 1 DL A
SR —HERY) (BB SR ERS AL FEEN B IXARRY) b . TR ERR Y4
FAFET B B—BAR—MIMI AR HRidlh.

, ~1vj.=_]SV_§;I[1/(s-i+1)] (11)

PN B CERARATR B AN EIRITFHES D FAMARS N &R A3 705 S B A
EZINE7/EESY v ¢

AT IR R PN R BT AT AR 2 1 S0 AT, BN BB LI - % R R £
BEOY AR o WRARAN RIHY RO AR £ B 4 AR R BER , X 400 05070 « X 4 IE 2543 A Fl Weibul 280 SR
W [ Sy Ak T LT R 05 R 53 B 4 BR AR R MR I BB BN - e 0k o T390
BRI KT ELIEZS 5347 . Weibul AR AL JL A R H A At B, B S MR 1 BAR 41
R AR T ARSI IEIE G, SECENMSECRIB L RIFAER . £ B3 R A5 S
WS AR RN WeibullBE 7 BEAT S AR A, B RAR KR4, 25 ST I A B A S B4 o e
IR A EIEBAT B AT, I B SR . A RIS SRR, Bla=% (1
SAE-TRIED ARG, xR, R ERE 5N A J 2R 8.

3 RN

31 MBREHH .

FE WAL I [ T RS2 RV AR 2 Py B 26 B33 30 A B 2 00 A 38 A S B AT AR i
AT, KABVCAR BT E & B IRDF 2 ES T BER N B

TF AR R : x=0.9054, a=8.3435

AR :x=0.9521,a=9.9419

BxFla@ ARAR )T &M TR S E 3 — 0 KR8 8 2 B H M mE (&
3. BXR, MAABEFTARKZNEHEE=S (ZELH-1) ,X(3,0.05)=7.815, ¥ x=0.833 1<
x2(0.05) , MBESTME 2 FEHEESR. EAREMNE BE=S, x*(5,0.05)=11.070, ¥ x>=3.231
3<x2(0.05) , MEME STINME 2 M TTH B EF . Fith, WO ARRBEE TR A S FIREA Z P FpFEx £ B



240 R TR R Y FHR B9%

TR E X BBB A
3 WAABBMFIEN S RO HARAFRR

Table 3 Fitness test on relative abundance by log series distribution in Tsoongiodendron odorum community

4 . Fr A= Tree layer FEAJZ Shrub layer
o o e WEE T WRE B T

Observed value Expected value x? value Observed value Expected value x% value
1 2.5 14 14.39 0.0106 16 18.48 0.3328
2 4.5 3 3.47 0.0637 8 4.90 1.9612
3 8.5 4 2.85 0.4640 4 4.64 0.0883
4 16.5 1 1.71 0.2948 2 3.67 0.7599
5 325 2 2.17 0.0133
6 64.5 1 0.76 0.0758
= 22 0.8331 33 3.2313
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Table 4 Fitness test on relative abundance by log normal distribution in Tsoongiodendron odorum community

e FFARE Tree ]a?/er ‘ » ig*}%’; Shrub la‘yer A __
Cla\s; R WEEMH T XMl R MEEH TR X

Observed value  Expected value x*value Observed value Expected value x? value

1 0 11 8.76 0.5728 -1 9 8.02 0.1198

2 1 35 7.54 2.1647 0 9 9.10 0.0011

3 2 5 4.81 0.0075 1 8.5 8.02 0.0287

4 3 25 2.27 0.0233 2 1.5 548 2.8906

5 3 4 291 0.4083

6 4 1 1.20 0.0333

= 22 2.7683 33 3.4818
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Table 5 Fitness test on relative abundance by Weibull distribution in Tsoongiodendron odorum community

&4 Parameter a b c XM, x? value #5 B Result
T AR Tree layer -3.2436 10.2551 1.4354 0.7532 T &Yes
#EAR i Shrub layer -0.9870 10.1048 1.5442 10.2265 & Yes
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ijZ_ E % ﬁﬁ]& 7k )E' Llr% ﬁl QH Eiﬁ %y distribution in Tsoongiodendron odorum community
N 9 "z = 7=
o 2 RCE T S Iy S R B
E—#@ ﬂ] g /I\ﬁg%ﬁ&j( ° T Model Geometric series model Broken-stick distribution
P{& P value xX*{H x* value HH «* value
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FeA i Tree layer 0.1414 4.071 11.210
WK JZShrub layer 0.1802 681.910 159.948
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