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Spatial pattern of population is one of the significant issues in population ecology- In this paper the
random, uniform and clumped patterns and their corresponding probability distribution functions: such as
positive binomial distribution, Poisson distribution and negative binomial distribution, are described- The
connotative essence s establishment of distributional function and parameter estimation of the negative binomial

distribution are discussed in detail - Finally:the common indicators for the testing of population patterns and

mistakes in their usage are analyzed -
Key words

TR g — & =S A [ AP A MA R R G
HA B SWE rmshs, Fifg R2EF A
SEMHRABTZ —. FEEAMRE= R B TER
PR TR R 23 8] 4% J5) (spatial pattern ) H: 32 Fl BERF
P FRREC R NI S5 R 255 5o . FhEEAR R Ti
3 HBEAIL (random ) 4% J5 . 3157 (uniform ) 4% J&) #1162
B (clumped ) A% Jy 3 FhEEACSERL, 7 HAOIRAS T, Bl
BURR SRy LT R EE 5 F— B EL O RESR A 54 15 1
SIRE R T RE H BE TN R (] 5 G R 2 (6 34 &) 25 1)
LR P S L N 2 R 2 s I N R EJE A
ERE . BPREEA — A i SRR, H ST
() Fpcid A= K Ml MR BTG Y, — R = 53
SYA% R AU AILAS SR AF X A A2 73 A 73 1) 1
.43 47 (positive binomial distribution ) F17H ¥ 43 47
(Poisson distribution ) s 5 EE R Ry AH XA /44K 43 A
A £ B (contagious ) 7347, Pielou! ! 5 45 B3 477 I
I &l (generalized distribution WYAFA AR 57

KekE B E#A . 2008-10—29

hitp . [www - bjfujournal - en http . //journal -bjfu-edu-cn

population ; spatial pattern ; negative binomial distribution; testing of population pattern

ZiIRRR VARG 3855 71 FINR & I /O /=2 7 T I~ I o 1
(compound distribution ) #1717 Z 1) 73 477 (distribution with
added zeros) . JEIZZ4 5 % 3 RAEBESATFR N
F—REAGNME_REEIAMEENES
A,
L gEK

A SR R EE A B IR R AL A2 (R B RE

P ) X BA W A5

0,1,2,3,c00, f, +e-
X/\/
p(>’Pl7p2’P3""’Pk""

T ERAL g (5) = Zp B X B A3 B R A
(generating function) , JLHEAVERT AN T~ .

Lyg(H)=1;

2)g ()= EXCE¥MER) -

3)g" (Mg’ (1)~ (g' () =DX(F%):

YEBEA . DRE, # T S, BB ). Ak S R A 45 S 2h A, i 010762336054 Email : maginyan @hjfu- edu- cn

kit 100083 Jp sl K ZEpk 2 .



2 IS S S N

¥R

CORLE

HXTTRAERNLAZ . 25 X 5Y ME S,
BERAMTHIBERE R g. (s)F g, (). 0 Z=X+
Y AR A BEREL G, (5)= g. (S)gy(s) =Y WA
BUFRRERIBENLAS &, X, (=1, 2, -+, Y) FHE AL
AT (BB R AN g.(s))- H Y 5FAW
Xi (=12, e, V) YSE, IBENLAS IR S [R] 53 A BEAL

@%Zﬂz—zaxmmzﬁﬁt FHE g, ()0

g. () PIBER iﬂlE’JEA B Gr(s)=g,(ge(s))s A

YHFU)\U AN SEB IR A W G (s) =

e Y Dbty R R R M 4 AR A T

A TR

2 BT LA A0 AN AR
PR AN ST b | LD AT 7 0T 1 Y B

ERBENL AR, RN AL E o MLE

MR AT A — MR S A BRSBTS

DL EYE AR S (R p) DT B —Hf5r,

B LB H B - AR ROREE

x|y
P =0,1,2, 000, 30 p < 1 (1)
K (D) FraRmIEE S M n flp S

100 SN 275 w7 T = B AT o st =
ge(s) = (g T ps)" (2)
A g=17p: I EX=rp. J7 2 DX= mpg. DX~

EX,

Y nF KHEp HS /N 5

= A AR p(X =

n AHECAEL r 7] 20

XN
r)%Fe* A,

WAL p (X = 1) =2 e A Hob, r=0,
L2, e, ns A=0) IR ORI MER AR WL A S
%ﬂlé’](ﬂ’l"&éj‘ﬁ‘ﬁ fAIie A P(X), BEeREL g. (s) =
eV BRI % EX= DX = A,

ATRUHESE L 4 p— A(n—>o0) W IE.—
A B R FR 3 A7 AR 43 A

A, X EC AT R R B (FTiEh L(p), 0=
p=Lg=1lp)h |

p(X = 1) :*h%p gi‘
i>1,p(X_0) =0

lnp
;T:t':i:‘:o<p<1, qzlipo

3 MWL
FrAERIALE BA AR BER Y B R

W)

o)A AR AR X SO RA B S5
AT R RERILAS & UG AR — B R AR B Z BT R
MBI T A3, R Y~ P(A), JBRLE &4
At BE—2B R X 73 AR A TE A 73 A Xk $i 70 A7
T o 1= v o U IR 0 7 11 N B R VR R B 7N i}
(Neyman A FE3Ai7) JFTRS —%F $050 A Anipds ——
WA LT TS R B A (B g
A s negative binomial distribution) MEENT

H Y~P(X), X~L(p). 13 Z= Zx I
Iy A BEeR A
A Ind—gs) o lp
Gz(s)_gy(gx(s))_e( " ] [I_Pqﬁ]

A 1p=0,q=PlQ. — k= Mnp, AT1& G, (s)
=(Q—Ps) ", SIE_TIRX (g Tps)" MK, p.g
%ﬂnﬁwﬁﬁw@' P.QF—k, BIF G,(s)-H

S RIEE

mrxaé{xi—<l>§dﬁ—ﬁ;ﬁv

F/(S)

P=t e, Q=11 P, Hrp 1 oy¥es g, mis

_ P- (K:—i_x_l)' P- xx
Gz(s) = Z; 1+k o (k— 1)l KJr;J §

MRYERE A & X Z BUHE x FIREE Ny

(ke — 1) [
k K (k= 1) (ko

p(Z2=x) = |1+

T(S)F)T%%FE’JTEE ﬁﬁﬁﬁ/ﬁﬁ R A

TERHCA T 3002, MOl H R T 300
WA )22 . EZ= kP, DZ=«kPQ, DZ—EZ, H
SRS N TR, W K THME, iy

MTESERR TAEFR Az, A W0 i &
I Vs S I
p(Z = x)~ x!xp“) 0

Kep. T(o)=(r—1),

[ERE 2 o0, x L5 K AR HLEE AT 20 R RS
AR (£ W FRIE < ML /73w (T

I U A REAE A A TR A B 4 B T T A
B S ] R B R . AR AR A
WSy, R EERE L T T F A B AN ] L B A
Aﬂu%A%ﬁ%Qﬁ$%m*A%m S T4
% Pleloum AT i 8 &40, — R AR
Pearson mg:ﬁ%ﬁ( Bp I ﬁ%ﬁ) @Tfﬁ@uﬂﬁglﬁfﬁ
. —f — AN E AT ST XA AR
R BBEESTAE B AR 2 B EB AN
28 6] 57 SR S S 43 A 4% e B 7



53 DERE:

AT AR AR S o M 3

4 St
41 BABRGHEE

W X B EORRENLA B R Y P
(Y= 2y = 0(x: 6y, O Rem SHL 24 PEATLI
X, BTG BB L (%15 x25 o005 w5 0) =
[T 0) Bombssetisone. fics LOO), %

&ﬁﬂhﬂ“ﬁﬁ AR AS WLIEL B Y AT RE P R K (B
L(O)IRmIAE) B 0 B 0 B s RAUR AT . 2

L 3F O w7t 0 a5t 2 LGP =0, g ta (0)
LCO)AE 0 — (1 Ab BO A A (K T e
ALCD—0, —fsh, #5 6 S A BRAFE A

EE RS TR
4.2 BB HESH MEIT

R ER X~ P( }\)’ X1 X2» e
FEASULIAE T

X1s X2 °°°s

s 2, R E SRR

< \
L‘x‘. L
L) =X e A/11@

- (in)lnk_z:ln(xi! ) — nA
nL( A
dl L( ) }\zx

InL(A)

NN
4o

:IH

Z%

1

4.3 WS HSH « it
W IR A =I5 A w0 a2 o000 3w, AR
H LR B R A W0 AE 0 E Rl A% bR é?ﬂlL(“)
(’C+xi_1)

&
v SNt k(k 1D
EEREI e

dinL(k) _
ndic nln[lJr ]+22 ich]*l

=1 ;=1

a1+ =53 A

BT R A i ) 22 %%Mi WA (w) NHUE R
x BIREASES, m D9 T HUASHAY B ORAE T

i - A(x)
alnf 17+ K ; K+ x
5 FRRGL A Y, < (BRI A & B ISR Ak 1T

Y WEE =< (5" —x),
5 AR AT

s P 0 A5 4 DB 7 HE T 1R ) 43
ik, RIXENLAZ & X IR F () 73040, I
PR BN — N TN n(n=50) BIFEAR AR
FEABUETE 7 L (R B8 B 73 ot T/ XA,
XA AR B D BARWLELE ) » SEiT 25 A REASUL
DBEL 00 TR AT F (x) TR 70 4L BR A
ipi %uiﬁl/ﬁ};ﬁﬁ E, = nmp:, ) ?ﬁﬁ'j(ﬂj" X

ﬁka—anﬁwwum—Uﬁamg%x%f

A (B IRADNEIR) 25 b A SR S8 REAR B kol
RAGTHEAE WL (F = m— k— 1) HEAdE
fy 0 AT R m WREAR Y AR M T E
MBER o 8 X HSER L EkE 5 L >
Ao DR X BN F () S0 A B 8 X Kbl
B A/NT 5 BEHRUNT 5 Wafa, o e
KIME KT 50 150 B B A HR3 2 /MR R RE 7 5
KRR EAER B R LA MRS B 2 1
FER &I, 45 RATRE I BHR , (HR X iR a] LAIE
AR A KR T

Xt F R IR A R R P(Z =
D(x=0,1,2,c.;m), AEEN, p(z=0)=
IR
p(zzz)zxglﬁp(zzl),...,

tm—1 ¢
- e pP(Z=m— 1.

p(Z=m)=

m

6 4Rt ge A A

WH L FEANEE ST LR SYAT eR B, AT AR REAS Ty
ZEMEZ I s'/x FIBIFHEERS R, R4 5 251
SETE SR AL 73 A1 0 R LAl ATy b0
S G . A ZKRITE x S5iPk
(s Ix=1) =R BER HWH KT8/ 1A
BEL, BAIMEERY T A s x =08
B AR >0 B, I s x2=0 T4
TG R IR BN, FRBE AR R A 58 0 Sl 48 AR AR
U R e LR 2 ARl (|
G AR A AR U Fo b B2, R AR LA
RS %,

6.1 FHEHC

C=s'Ix: % <L THEKE, c=1 1
FHPUE R, C=1 BT RS R, FEASII (E Xt
TR S A0 0 Dt B R RE AT . 2 A IR 2



4 IS S S N

CORLE

¥ R

_ slx—1
! J2[(n—1)
S= =108 e <O o |5 el

St (R FH A ) o = Dss’ = g

o) R TS

Pfdiit .

6.2 REEIEIR I Loyd FHIH m FRHRE
m’ | m $E#%  Cassie $E47 C,

15 1x)— 1, ¢, =(s'1x)/x* % 120, ¢,<<0 B
T4 1=0, ¢, =0 [ FREPL: 10, ¢, =0 it
TR,

m =mtln=1.m lm=1F(o/m—Dlm
(XA v Fim B s” F0 ). BHEL.I=CLm
=xt1Lm Im=1%c,. C,=1«, kBifa =4
SR B AN REREHER
6.3 Morisita $£%§ Is

Is = n sz :_Zx
(2ox0)' = 2x
_ L;(Zx_l)_" n_Zx
n—1

2 L1t FI5), L=

ETER. H FRE(H=

e BRI ZE/ T

LT REdL. 1,1
n-— 1’ fZ»OO) Ej}zﬁ

L(m— Dt n—mk5 Xi(f: n— 1) bR g, K
I = %I[Lli+x1]
nx n X
Lim— )+t n—m= (n—l)S;:

pot

tFy, = G LX) 2 fooomd g
A L BT L fiFy WO T B £ B
o« it

L= fA—2/9n +L2A 05 m)
@< 0.5, f =30
Krp by, BIES AR LA ()R, M o
oo, Fo AHW % /L FIBER) « TTEL,

1 ] Morisita 4850 BV i1 28] F=s"/x=
C. Y% s [x~1 HRTF 1, n B8R ([ =500) B, F.
REBUE 1 F= Foo.0s TR SR AR TA RS 23417 7
s, skl IE 8N ( Cyclobalanopsis oxyodon )
gl 1L FF sk e =9 600 F1 =1 040 B£EH ¢—
101 28 ¢ #5610 31 R FEAILAS 5, R P BUE 1, F=

Foo i1 I F50 SRR R B 00, HsE =1 039
il /=9 599 i, £, =1.073 2451 F,=1.023 86( o=
0.05), i F= C<<Fu, X PHZH 2 57 2050 Sy Bl AL
W, TLLSE M o= 0.05, f =50 000, f, =
1.010 425 7; f, =100 000, F,=1.007 367 4, § 4%, fif
HI Morisita $8 50 Fo JUE 1 F5 48, [RIFE 7R K5I
R SR 5 Ak 3 (R SR R S B A R
( Schima superba) \ B EZ 4w ( Daphniphyllum oldhami ) }%
A FEHLAS S BB AR ( Pinus massoniana) > B C 4t £
By r] AR A BEAUAR R 2% SCEAR S =1 4 H
A HE NREIAT . B IRAIFEALL n—
8 ufHEH F,=1.361 63( «=0.05, Bi{fi &% £, =50
A F.=1.35) 3 5 FAb Rl T F= C=F. 0%
IS 53] A BRI =y » 3 1,150 B AR S 1 b A 22 1t 42
TS, AN FESCER 17 1A AE F7 C AT L.
57 R Ak B AR A 573 A () S A B A
AL WA s <x- (HREE F(i— L f>0)
WIRHES T BEHNT EIFHE & R
KT x LAl 2 F = Fo (K S2BR_EXELUY ] Morisita
B L1 TR R A8 TH S8R,
RS R T EARE RS T SO 2 A
R AR IBE £ BE I 8 PR A 28 [ B A
TR R R B R AR S AN R

oA K =3 18] 1B R R 0 AT S i 2 D A OC SCik
[4,9,28-32],
B ACSORSICHL K A T B BRI,

2 £ ¥ &

[ 1] PIELOU E C- An introduction to mathematical ecology [M]- New
York : Wiley &-Sons. Inc- » 1969.

[2] AL WNE. B HYRHHAESEM] . S48 F
H Rk 1993.
ZHOU J L, ZHENG S Z, YANG C- Plant population ecology [M]-
Beijing : Higher Education Press, 1993.

[3] Z=BF MR [M]. JUR . S8 AL, 1997,
LI X P- Foundational probability[M]- Beijing: Higher Education

Press, 1997.
[4] EBAL G2 REAEAES RN IM] e Bl
Bk, 1999.

WANG Z Q- Geostatistics and its applications in ecology [ M ]-
Beijing : Science Press, 1999.
[5

—

JEFFERS J N R- An introduction to system analysis : With ecological
applications[M]- London ;: Edward Arnold. 1978.

FE RSB R TR TR S W A g R (M)
FenT . Bl A 1997

Institute of Mathematics, Chinese Academy of Sciences- Common
tables of statistics[M]- Beijing: Science Press, 1997.

[ 7] desobkspe. BORGETH M- dEae . E ol iR 1980.
Beijing Forestry College- Statistics [M]- Beijing: China Forestry
Publishing House , 1980,

[6

—



53

SRR 0 I A LR AR R AR SR AT 5

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

GREIGSMITHP.  Quantitative plant ecology [ M ]-
Blackwell Scientific Publications, 1983.

s B AR (M AL Bl H R, 2004
ZHANG I T- Quantity ecology[M]- Beijing:Science Press, 2004.
IMEVK - H WA M] ALt =SS H0F Wi, 2000.
SUNR Y- General ecology[M]- Beijing: Higher Education Press,
2000.

MBI R AL M) . LS B ECR H R 2003,
SUN R Y. Foundational ecology [M]- Beijing: Higher Education
Press, 2003.

2= AESYIM] U mEHE AL, 2007.

LI B- Ecology[M]- Beijing: Higher Education Press 2007.

Oxford ;

DALE M R T. Spatial pattern analysis in plant ecology [ M ]-
Cambridge : Cambridge University Press 1999.

DAVID F N;MOORE P G- Notes on contagious distribution in plant
populations[J]- Annals Botany » 1954, 18 ,47753.

BRI, RATE BV, SR LRI IR AR S H S
- S S (B A B AR R AT (0] - =B A 5 » 2005, 27
(5),479-488.

QIANB Y,LI'Y X,LIAO Y M, et al- Characteristics of the ramet
population of Epimedium brevicornum and analysis of spatial point
pattern for E- brevicornum and E- sagittatum [J]- Acta Botanica
Yunnanica, 2005, 27(5) ,479-488.

B SCH BREENE, S AL, 55 WS T 0L B M Rl B 45 4 5
AT RRSE[J]. W7 -5 5 454, 2007, 131, 1417
RUW M.ZHANG G P.BI R C. et al- Population structure and
pattern of endangered Ulmus lamellosa in Shanxi[J]. Chin J Appl
Emiron Biol,2007,13(1),14-17.

frtEs, KR, PUREES - 18 1210 & F R e 2 iy F0 s 18] 73 7
Fe R HOBFAC L] AR 22, 2006, 42(10) ,13-18

HE H B,ZHANG H J. JIA G X. Population structure and spatial
distribution pattern of Ammopiptanthus mongolicusin in Dengkou
County> Inner Mongolia Autonomous Region [J]. Scientia Silvae
Sinicae » 2006,42(10) ,13-18.

i SLAE S KA S INER A e LT R KA AR 7 A1 46 S5 4 52 )
I AHEAR 252 4. 2000, 20( 1), 79-81.

XIAO LS, YOU S S.SUN B J. Effects of slash-and-burning practice
on spatial pattern in Castanopsis carlesii community [J]- Journal of
Fujian College of Forestry2000,20(1),79-81.

ZIR. MR, R s F LB LS AR A AR R K
SHASLI]- R F A A2 2000, 11(2) , 169-172,

LI X K, HUANG Y Q. SU Z M- Distribution pattern and its
dynamics of Taxus chinensis var- mairel population on Yuanbaoshan
Mountain[J - Chinese Journal of Applied FEcology 2000, 11(2) .
169-172.

AR FIEE L TR, . m B AR S IR N B R R
AEWETNZE S s (0] 2 A A R BE 5E (0] BUR TR B B2 4%, 2007, 34
(9).1601-1 606.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

SHI W X, GUO X G, DONG W G. et al- Studies on spatial
distribution patterns and species of chigger mites on small mammals
in the surrounding areas of north Jinsha River of Yunnan [J]-
Modern Preventive Medicine 2007, 34(9) .1 601—1 606.

Wt BRIEAE WOEER, S Ah T H Xt 4% b bk 32 2 R
SE AR SRS B A A Al 24 2007, 15( 1) 9-11.
YANG M,LINS Z,CAO G Q. et al- Effects of human disturbance
on spatial distribution pattern of main population of evergreen
broadleaf trees [J ] Chinese Journal of EcoAgriculture, 2007, 15
(1),9-11.

A UL RARBL . BT BRS FE i 3hS 5 o A
R[] AR B0 2§ 2008, 28 (2),110-114.

FENG L.HONG W.WU C Z. et al- Structure dynamics and spatial
distribution pattern of population of Tsuga tchekiangensis [J ]-
Journal of Fujian College of Forestry,2008,28 (2),110 ~114.
FBH R JE AR BB . P58 BEXT R AR E iR Sk
Wk SR R [J] - AR bR B 2 4 2008, 28(4) . 3107313,
ZHENG L F,ZHOU X N, LUO J C, et al- Effects of selective
intensity on regeneration pattern of natural mixed stand of conifer and
broad-leaved trees[J]- Journal of Fujian College of Forestry 2008,
28(4),310-313.

CASSIE R M- Frequency distribution model in ecology plant and
other organism [J1- Ardm Ecol,1962,31,65-95.

WATERS W E- A quantitative measure of aggregation in insects[J ] -
J Econ Ent.1959,52,1 1801 184.

MORISITA M. Composition of the [ index [J]- Researches in
Population Ecology>1971,13,1-27.

Bt A B I 4. WM R DK I~ 7 R B
LM S R BF 5 L) - R A 25 2 4R 2003, 27 (5) 603
609.

ZHANG M. XIONG G M.ZHAO C M. et al- The structures and
patterns of a Fagus engleriana-Cyclobalanopsis oxyodon community in
Shennongjia area. Hubei Province [J]- Acta Phytoecologica Sinica
2003,27(5) ,603-609.

SILVERTOWN J W. Plant population ecology [ M ]- London:
Longman , 1982.

LEVIN S A. The problem of pattern and scale in ecology [J]-
Ecology» 1992, 73,1 9431 967.

LEGENDRE P,FORTIN M J- Spatial pattern and ecological analysis
[J1- Vegentatio 1989, 80, 107-138.

LUDWIN J A,REYNILDS J F. Statistical ecology[M]- New York ;
John Wily &-Sons. 1988.

GAUCH H G- Multwariate analysis in community ecology [ M ]-
London ; Cambridge University Press, 1982.

(THERE BEZ)



