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SRR L KB EE SRR
BES OB 5
—H-ZEXRRBERIT B £

AF B
CHIHREBD

] =

MESEBFEARE BB HER-REBES-2ESHGHEEER, THREIRI2 R~ S5
HWREZBEY KEN IR LS. Shannon-Weaver FRAEIRE L RCE BRI M AT,
BERERS, NHEHARNEATFFEER FANREZEIGTHSHoENSHRELETRER IEE.

E-AEREREEY, FERARERONTANDINEL, HREAGHERRNF
%, EHEENYHERD, BEX B RRFRIT IR HARMEE f,, Wi r Sk
RERFL, r=1,2, 0 MM T H-LEERST, WMRXFRNSG A6 5 RIS 1

&, AR LELSHRSEIEN MREN ST E,

— B R BT AR B M R B E B E AR — TN A, HEEEe TR

REMLACATEY . JNSRSR § MR RO P BE A, AR T R r TMERE W R A P, =

“ o ZERBFHARBERE S AH, RRERRNA EERENEA A RSN
(% Emﬁhfunm%ﬁiﬂ@ﬁd\ﬁ SHIRER, T2, B— AR Bir A R AU R B B R 2,
pr=j:lrre1_‘ f(l)dl (r:0’192, """ ) o

HBRAR R B H B fe (=SP,, r=0,1,2, ) WATIHHE GHEITMA AT (Pielou,
1978, 1975; Kempton, 1978; Bulmer, 1974) ,
— RIS R REO A 15 e AR MRS A, Bk = LR D )r(TiT)k

rif(ky \ 1+p
r=0,1,2y o UMARREFRINBH k-0, BEFEEr M NMERNFHE LB RE, =

KT (r=1,2,0) 5 AR R OB AHBR

Yk> 0B, BREBERSE 0D TRKARAT MK, Wk 0 XE BE e

P' = F(k+r) = =l Do
PRI T BLEP, =1 — == s (1+p) [<1+p>* i] C=nz . X RRE

IR —BTER (Pielou, 1978; Brain, 1953) ,
EREPLEDAKS, BREMNERBRD, FHEE LI BNEESSAHN CEHEN
M,f§ﬁv>,%4ﬁﬁr¢¢WMﬁm$W$b '

**i%*@ﬂ?%ﬂ%%ﬁ%ﬁm%EWQZ— RpRARERAWHTE MREMNFRA. WHHEREERENS
2. 2RERRAEE, BERATERRMRA, WILBOH,
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“Ffegr—1p-d,- (lad-M %/2V
P—(ZEX) (cartete " r=0,1,2,0)
0

(Bulmer, 1974), BEFRHBEBEMNEESS W

—BHAEALRNRANSE S FARKE RS (Preston, 19625 Kempton et al,,
19745 Taylor et al,,1976) , Fiil&WIMMAHEEHSHERMA-ZERXRRHEL
R, SXERRALLUTEBENRKBE NS, RON ABEARE, i EFBEE
H-REBE -2 ENOBR.

AXVUKDHREHX, CHRER- RGBT DR, WITEM-ZE O 5 HE
Ry MERBER LA SR RBORIT RS R 5T

—. FRBA BT
(B%, HERTHHEZL, 1986

= BRGaH
1, BEEA-KHEEMH-SHXR
AERRER-REBENFLST, SHERNERRIENEL, BER & WHENS
]

Mo Thee

01 2 3 456 7 89Ilar 0 123 45 67 8 lor

47201511 9 4 3 6 1 § 7149 4 3 253 5§
-

c d
01 23 4 5 6 lar 0123 45 Inr
21613 4 2 2 S 25104 2 3 S

M1 #EMA-2ESAE dorfRESE, S HENESPFHRHEMSEO
a, FHXER-RUBE, b, CHREM-REAHE, c. FHEFERUNE, d, b RFEBTRA,
{fig,1 distribution of community species-abundance (In r:the order of log-series; s:the number
of species falling into the certain series)
a, pest-natural enemy community in IPM area, b, pest-natural enemy community in chemical control
area (CCA), c, parasitic insect sub-community in IPM area, d, parasitic insect sub-community in CCA,
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By BARR—DRFNGITR, BEFNKENERREFTRN, EXESHBENARD, &
HEIENMARONME L, BEMNRD, XFH-2ERSHER, UK 5 Hhss,
FHERBER I BOHFRBARK L (Bulmer, 19743 Pielou, 19755 Kempton et al,,1974;
Preston, 1962) , {HRfAZERBER-REFEOIT P RERE],

EHFTBEM-ZERXRN, HRFIHFL, F2, MRS, R 5 HE 1 AMME
BIFEL 1, 2 DAREOFE fy, e SEHr MR HE f, $%, ATRUSAPEHRAR
K rE, Hit, ZEFHBAROHH. XBERFPiclou (1975) RHK Lle HERK
¥, B Inr,

BEBX, CHX2ERERGORBEMIERE, UFERTREMER-REBE R
BIEFAEL) WBRE, SHLHRM-Z2ESGE (1), HFRETRER (RE 14K
2ANEREFDMEEM (FAB@E 120040k, Fdi-REBE P 821, 200K 7P
EBERT SRS (E1) .

# 1 SAWEPEEH. EEHERHEXNESE

table 1 rare species, rich species and their relative

percentages in different communities

| |
BHE XA | MO B ! B (%) THEH (%)
e e S S S
; 5
SR RFERERE 79 1 42(53,2) 3(3,8)
| s
B RFLABTHE 14 j, 25(56,8) 2(4.5)
G EFREKEEE | 116D | 47(40.5) 7¢6.0)
WHREURERE | 5T | 17(29.3) 3(5.3)
| i

1) Hp#iDERTRE (2418 HER—1TFABEIE
MA1MELEH: BERREEMEARRT 1 R 2 M EREER, ROBMER
BREF, M-S ESAERE T BE AN & LR S TR R B, WEMk
BIOFA (29,3—56,8%), RAMKRDVWEEM (3.8—6.0%) ,
B 1R 4 FRARIMOFE- 2 BEA RN Inr B HUE, 4 BIF S8 B SRR
RAZHASHEIBE,

FBCEBOER T, SEFBirch (1963) BIMMBMERE, AS= —aln(l-X) KN =%

1-X

PR it o R Xie RURH B, =X RIBHE r AR R

BEAZHAER D, FAAMUSHER—, ZHESHEESHN—. ZHEARTR:
kp
1-(1+p)t

1: — Hh. =err 7 = Erzfr
L m p(l+k)—~1 (EH, m ST r Zf,)

SRR BB R D . A Pielou (1975) RIMMEEHER, A1 M4k
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Wﬂ%ﬁ%ﬁ$:m%ﬂﬁ%ﬁkfﬁ%;T}ﬁﬂ%ﬁ%%%ﬁ,ﬁH=%{Q-

(ﬁ&i)p; (r=1,2,) RKEHA,

KO HERO 5 B ERITE & R, x> =Z((0-E)*/E),
R2FH R ER-REHEUSNER, BMAERLIGR,
£ 2 AHEER-XFUERANIFERIESIFHAE
table 2 fitness between observed and expected distribution in

pest-natural enemy community in chemical control area

Inr ‘ , 0 HEBBBA RRAZTABR

P - b3} i 2
o—1 | 12 ! o 12,18 | 11.73
1—2 | 3—1 14 8.85 , 8.75
2—3 } 8—20 | 9 8,07 l 8.13
3—4 | 2154 4 | 7.70 | 7.87
4—5 l 55—149 3 775 & 7.78
>5 } ] [

>149 10 J 12.45 ; 12,75

S =57, N=8715

HEHZEHR: 0=8.128, x=0,9991
%2 =10,19<x% 0,025,504 =11,1

BEMHR 4. k=0,01676, p=997.06
Xz=11.05<x20.01,3=11.35

4 BRI EER

1) GHREFR-REFEHTREORAMLS, LRNME IS S 4 B F BRI
E D= g

2) KPR EFR-REHEE LSRN (0>0,025) , KBS H R Ea=

B 128X 0.9991" sy & g 5 AR (0>0,00), Hmie A AR E, = L(0-01676:+7)

x0,999" x7,8599, .
5) GUIRH AR TS TR S MM BEBRN, RIS 4 % R E, = 19:268%0.9835

.
(x}=12.13, p>>0,005), (AT HIEME AR,

1) LB AR TREE T AR BBBR, K 4 AR Br= 123782 0.96897
(X3 =7,78, p>0,05), {ERAILIEEE R IR 5570,

ERGRT, DULHR %4 RERE B G AR B AMERERTR, oK
BER R T2 AT T 40T S8 R - R B 7~ 5 S0 40 1 e — MR AF B S A e BT
RIGRIE X 5 BFH R AR b B HLA

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



43 TITFUEA s SRR TR B st - RS R 351

2, BEGTRNESRENE

1) ZHERENASYREXRIHNT MERK, FEERMANGTE—RRAS
PR IRBOR R B ORI, BISCRES IR Y, B e R A, — &R
BRI - 2 B AR, FIRSEFNIE B I0EE 57 KT R B O 451, TUUF-
ZENATHR. BEERBROESR GQn4E TR aRmmds, Hg s ghahig
VRIRERED o XF/AEAR, HHIRENEFIIAERE—REEDRRORREER, R
MERERREM AN R LR . BE R RENERAR, SRR N %R

JFRAR—. Simpson (1949) 15 %k (D=1~E~%§—%%%lf*)‘Hurlbert (1971) HoFhAAE

W PIE 3 (A= [1-2(0 ) | REFmE LA ER W LIRS U
HR TR RO SE 52 DL A SRR o S AR 5 A 4
BRI D0, FAGRRE P SRR, LIR—HEFMRE, R Sinpson
BEEIL RN, PisR{E 5244 E,.Shannon-Weavers#( (H ' = Zp;1np; ), Brillouin

sg&(th %,—log nxil )%%?1‘%%%3@%%( (Pielou, 1978), Bi1%& B hprfERu

S B E B NER, KRR REF SR IAEE, LFhAEH I, 56 &3
5, WRERER M, SHEEEE G K 278 %K. Hill (1973) T (N, =exp(H'),

N, =1/(1 - D)Fifhis%k, HILXTFRIShannon-Weaver F580%1 Simpson #E I R, W
—FE B AT ER . AT R B A T R A B L BTSRRI RR Ty, K3 BT 5
FHISECT 5 DARREREE R 6 MEAYET SRR T 24517, BORSFEMIREURER L

%3 SATEATHP (FoiED) SHERFMERRITHATEST
table 3 variance analysis of 5 diversity indices for 5 different

environmental sites (each has 6 samples)
|

; E2 bzl {iz8
R Ok W S S — i
i D ! PIE H’ ‘ Nl i Nz
- - . R ‘
T8 ) vy | 0.006 | 0,006 |  0.415 0.0204 | 35,132
: ! :
HEWT Ve L 0.00076 | 0.00676 0.022 0.00248 ! 1.63
; |
Vi/V2 [ 7.895 ;

‘ \
7.895 . 18,864 | 8,226 21,553
: |

FRAFERNEALR, THRERKZEREN, FHit, RRERSHER 8B ERX
AN, BT TR BRI A TR X B IR BB Ty . BB R R, HIBIIRE
2R WEE it K, 3 T4, Shannon-Weaverdg#, N, 8 NEE,

2) SEMEE (H') BTHEL SHEERRBENERKE, Rk 8% HHER
B R B R R B R ER B A (L I BB 0, FERRITEEM . — A FiED, BNERRER
R —AFES ., BOERNEEEAEHRGSEE, LaMERLBEa, XHamits
KEEARERRE (R4,



352 g2 &F % M 6 %
B4 SHUEME), BHEE O BHEITE
table 4 behavior changes of diversity(H’) and evenness(J)
REAHY) } 10 20 30 40 50 60 70 140
3
BAKE(NN) 138 409 659 1,006 1,292 2,005 2,732 5,200
MERE (S 23 32 51 61 66 72 78 100
EHHEH) 2,446 2,518 2.828 2.916 2.927 2,856 2,837 2.848
¥afE DD 0.780 0.727 0.719 0.709 0.699 } 0.668 { 0.651 0.619
1) §HE20MR

4 YORMIK T 198340 2505 (X B UK VA 25 O 00 0, TR, I — SR/ & 0 R — s JL SO
A BERARNA, MEEMI, MBI, SHEERNE-EREREES TR
WIRN— R, TR—ARIEARS R, RERHTERAKRER, NFRNHA
F CSEHRNNTD SEERARNEEE, SEFLTSE. TR ® N0 AREH
%, HAGEOURE BRI B, ERRAPNSRERFRASHA TRRMRE
BREMOERE, XabEa MR RN AHRIRRSS, SRERESHAR, & Rk
AEINBI60E, SRMERTITE. A, BTSRRI R R, 78S r
HOH) WUEREE. B, EXRBEEETHRER, SARRRAERAKD, #2
BEME S — 7 TR T AR MR A A B BT BT B0 M, 55— TR TR S L A

3) BRGHER (o) MAESERX NI, TR/ NIRRT SRR

mE(E], AEVUSFH-2EH6RERREBEER, B35 K wﬂéa X R EREHLEH )
TR 5, R, 26/8—6/27 2 B H 3 REASHEA N REMEE, 7EH R EMnEAREKRA

25 FARAHANSMEL . x RSHEEMH

table 5 parameter estimates of a , x and diversity(H’) in different combined samples

% W % W HAR | RAEE | THAMER | o x| HE | maxr
6 A2THER AR A 48 558 11,63 12,61 0.9778 | 2,757 | p>0.01
6 AITHBR AR 52 720 13.85 12,88 l 0,9824 | 2,745 | p>0.005
6 H8—2TH1ISH3IKBKEHS 51 876 17.18 11.81 | 0.9867 | 2,819 | p>0.1
6 H8—27TH 25 M3 KREHA 52 993 19.10 11.68 = 0.9883 | 2.793 | p>0.3
6 H8 —2THBHBKAMAE 63 | 1,849 29,67 12.59 © 0.,9933 | 2.880 | p>0.1
15 HLEFHER 75 j 2,465 32,87 15,39 ‘ 0.9941 | 2,761 | p>0,001
2EMEALETNNEA 78 ‘ 2,732 34.91 14.99 j 0.9945 | 2.837 | p<0,001

77 % l J | ] 2.1731 | 0.0024

BMmFEMN (& ﬁﬁﬁ),ﬁﬁ%mﬁﬁ%?ﬁF%&%ﬁﬁAﬁﬁ%ﬁwﬁ%,Fﬁﬁ
%ﬁﬁﬂ%ik&%ﬁQWIK(ﬁe)o

SHTER 5 R 6 WAL, x MR T MR RN TR A F— A Rk,
M) @ AR S/ NB, % 5t x ABREARIM ATINK, %6 2 SEPBREE
E P RHOR ERIEE R R, RERk, xRk, T MAER . Bineks B
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£ 6 KM2BAIAKSEFHBUY AREEFHIIULER

table 6 modeling results of enlarged samples bated on 3-combined-sample at | -site

| oA |

8| BB R kW | M| mAEK , THARE | o xfii [ AT
\ ‘ | | Jr -

1 6A8—27H2BM3 KHARA | 52 993 19,10 11.68 | 0.9883 ' p>0.3

2 B AT R R 52 1,352 26,04 10.74 ,{ 0.9921  p>0.75

3 49 5 A 62 | 1,018 L1690 | 14,42 ; 0.9864 - p>0.25

1 1H2mA \ 104 2,345 w 22,58 22,29 | 0.9906 : p>0,01

5 | 1H3®RA [ 114 | 2,401 g 21,06 | 24.89 | 0.9897  p>0.2

i j

VR — R, ERMMAFEMRR AR GO RINssAAME) , T * AR
REAR IR RRA, @ Rinskbe,

BB 7EE e KBTS I, TTRARA: (1) 40 SERmBRER A SR B AR
W, AR EE MECH B R AE, ERMmMBERARTREM, o LBk,
(2) MET RIENBARAGEE, FlLesEaTREy Ke% - REm %, R
KBTS, FERYE (ERURE, REURE) -2 R — A5 Bk
B4 AT, MY KIS RBEE T, #-2EHH R ARRNEEESHRSTR, HRRM
KRBT, E6h4E, 5 SRNEHREAEE1 EWME2 5, 23 SRMRATIES
BIRE, 15, 29, 354 BEP>0,3, p>0,75, p>0,25 BY/KE 2 x* 115,
T 3 A EEOR- £ B AT BRI, TUSIRIX 3 FRLR E 3 AORR Y% B 1
B, THRAEEINMERHERSH (0>0,01Fp>0,02), HELTH, HFH-KiK
BEVE - % B 40 A E I L PR B 2 B, 2B TR BCRI AT, T5 2., BEA I HOBESE 73 6 10 3
BT, EME 5 SRR, B, o MRS ERREA RIS M SR AL H ),
o MR M IR S, SR I R IR LR AR AE ) (B 5 0D,

=, w

VeI B SRR 1R, NZBERAEARSAANASEN B ER XN RN 8
RIEASHEE, ANETHRUEROTRITh, EEARBENIRSLABEHET, K
2o B R B LR 0. Pielou (1978) ¥ 45 Hi— R E R M ER W% WL Z 4
(1) MPAERFAES, HP, =1/SH, FRAEHE; (2) B4R INEER,
S+ 1 AFIEEELL S ARIBEE REHL M, (3) A—TEENTRTUSET AR
WS4y 2K BRI, RSN LR SER f1 B O BE ¥ £ #F & 48 2. Shannon-
Weaveris B & ix 3 M &k, E—PRENSTE. EMERWITER N Hurlbert (1971,

AREEERSTEELANEESKEY, MAEFEASHETILSME. FHER
R AR SRS, EEMEX i, FHEERRGEIIRET RIEmEE L. EIHRE
aBaY, KERUABIERANRTAITH, WBEFOM AL, MiZBEETHE S
2 REE A, DISRER - B SR - IR AR M C R 2R, O
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FELEE, XREBRNBEORE, DRURBEDPDRHANSENERRBITERANT
BRI, HHRNEERER, EXBERANHMEXAMEREEERHBTH. SABEEHE
H-REBENES, NEETHARBEDEFR-REDMHEHEASNEH LR E RERE
M, ER-REHREEEQBRRLR RHBESRE R -REEENIRTIRE W B & E

WA, HUUENERLGRBREREREM, fEUETITRNEATRERE.
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STUDIES ON THE CHARACTERISTICS OF THE PEST-NATURAL

ENEMY COMMUNITY IN PADDY FIELDS
—THE SPECIES ABUNDANCE RELATIONSHIP AND THE ECOLOGICAL
EFFICIENCY OF COMMUNITY STATISTICAL DATA

Wan Fanghao Chen Changming

(Hunan Agricultural College)

In this paper, the log-series model for studying species-abundance distrib-
tions of pest-natural enemy communities in paddy fields is discussed. Ecolo-
gical efficiencies of several diversity indices are compared too,

The log-series model is the ideal ‘one which describes the species abundance
distributions in the pest-nhatural enemy community in paddy fields, Analyzed
data show that those two communities which follow a single log-series distrib-
ution respectively could te enlarged or mixed into a community which follows
still a log-series model,

The Shannon-Wiener index ‘has stronger discriminant ability than others

among different sites. But it appears insensitive for community compositing

P
changes in a large sample. The parameter o in the log-series model is more
appropriate for the statistic describing community,
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