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BRARY REEF" OBEHR' F OB IRV #Hikt!

(1. VP9 RN B2 BRAE YR 9E BT, BB 3302005 2. AERG A KA IAE 22 0% M 5106405 3. 110644
KA B AR ORIAG S, #5 341500; 4. V1704 #0142 pg BAE ALK , #EM 341800)

HWE: ANmEEESZAABEESH N4, B3 2MEAE T 2010 FF22011 520 4 7 #,
B S AT A AAS B Ao A B 4G W 2 ARG W T L S M AR A AR A A B & AL, SR A A
SAS 9.0 kA7 2 A+ A% W P Y B 3h M £ 3% Shannon-Wiener % A8 35 3 5 MRS AP 3 B E P
VISR AP FZ E IS4 Pieloud 4 I H AT S AR T @AM, ERB T . ELE2FANEE
W AP A (102,145) Ao AN 4(5 2285 811)39 & TALE 48 W A7 50 (78 .102) Fo MR 54 (2 222.2 329) ;
FE2010 47 A& K, e A A8 & B 150, A AUAS @ 4k 4 P35 44(0.25.0.27.0.15.0.10.0.11
0.09) E AR A% T AL 5 45 W (0.30.0.40.0.18.0.17.0.24.0.14) , % 135 42(1.69.2.44.2.83.2.93.2.85)
HARF FALB A58 (1.39.2.24.2.35.2.29.2.49) ; f£ 2011 4 /K45 £ K 87 P 40, A HLAG W 48 S 4E ok
354£(0.38.0.33.0.27.0.63.0.40) K TAL B 45 @ (0.27.0.32.0.17.0.58.0.20) ; R AZ I A&7 7050, A L
AW HLE P EF54(0.06.0.04.0.05) 4K TALE 45 (0.12.0.05.0.12) , % AR M35 2845488, 2011—
20125 4: 2 24P X ARG W % LR @ )2 5 A2 P AUH Pielou3d 4 E 3545 IS E B F E40
% & A, HHURS W 8 Pielou 3y 4 354092 2 #(1.45.2.37)39 ) TALB 45 W (3.37.3.16) ; A HLFG W
#9% #(1.24.-037) 3 K T W (-0.64.-0.44) , RAASE TS MBS SAAEIRHCAHR T
F 09 % 0B =025 A2 P F Hfe Pielou ) £ 5 H0)3 R HCTAE A48 W A & R G 35 4R
KW AW BEEMFIEIREG SR T w)a; AR BEN

Stability evaluation of rice field ecosystems using multiple regression analysis

Chen Hongfan"? Liang Yuyong'® Cheng Zhengxin' Wan Peng' Wang Xuming’ Zhong Dashi*

(1. Research Institute of Plant Protection, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, Jiangxi
Province, China; 2. College of Natural Resources and Environment, South China Agricultural University,
Guangzhou 510640, Guangdong Province, China; 3. Plant Protection and Quarantine Station of Dayu
County, Jiangxi Province, Ganzhou 341500, Jiangxi Province, China; 4. Plant Protection and Quarantine

Station of Quannan County, Jiangxi Province, Ganzhou 341800, Jiangxi Province, China)

Abstract: In order to determine the quantitative evaluation index of rice field ecosystem stability, the
dynamics of the structural characteristics of arthropod community in organic and chemical control pad-
dy fields was investigated during 2010 to 2011 using sweeping method in Jiaohu Village, Jiaohu Town
of Wanzai County, Jiangxi Province. Multiple regression analysis of the structural characteristic index
of arthropod communities, Shannon-Wiener diversity and number of individuals, number of species,
dominance index, dominant concentration, species richness, evenness index between organic and chem-
ical control paddy fields were analyzed using SAS 9.0 software. The results indicated that species num-
ber (102, 145) and individual number (5 228, 5 811) in organic paddy fields were greater than species
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number (78, 102) and individual number (2 222, 2 329) in chemical control paddy fields. In 2010, the
dominance index (0.25, 0.27, 0.15, 0.10, 0.11, 0.09) of arthropod community in organic paddy fields
was generally lower than that (0.30, 0.40, 0.18, 0.17, 0.24, 0.14) of in chemical control paddy fields ,
but diversity index (1.69, 2.44, 2.83, 2.93, 2.85) of arthropod community was generally higher than that
(1.39, 2.24, 2.35, 2.29, 2.49) in chemical control paddy fields. In 2011, before the metaphase of rice
growth, the dominance index (0.38, 0.33, 0.27, 0.63, 0.40) of arthropod community in organic paddy
fields was higher than that (0.27, 0.32, 0.17, 0.58, 0.20) in chemical control paddy fields, but after the
metaphase of rice growth the dominance index (0.06, 0.04, 0.05) was lower than that (0.12, 0.05, 0.12)
in chemical control paddy fields, and the transformation circumstance of diversity index of arthropod
community was contrary to that of dominance index. Only evenness index was significantly positively
correlated with arthropod diversity over two consecutive years in organic and chemical control paddy
fields. The evenness index in organic rice fields (1.45, 2.37) was lower than that in chemical control
paddy fields (3.37, 3.16), and the constant value in organic rice field (1.24, —0.37) was greater than that
in chemical control paddy fields (—0.64, —0.44). The evenness index regression coefficient and the con-
stant value of multiple regression equation could be used for the stability evaluation of the structural
characteristics of arthropod communities in different rice ecosystems.

Key words: rice field; arthropod community structural characteristic index; multiple stepwise regres-

sion; stability evaluation

EBRGRGEE S ESRGAH R AESYIRE
A—YI TR R (K3 SCRZERER ,1997) , 25 AN
AR S R AR 2R R G R RIS T (WA 4%
2004) . AR STEE MV R A S R G E ST
B I, HAREE — & FIWR xS AR S R G A HA
IGEARGE A5 AR BT AT IR A R0 3 i ik (7
fEHE,2010) o A HAEZS RGeAae A R TR A
IRl kT H Y A FR R RE T .

A R GRS E PRI SR IR TV B e 1 (Macar-
thur, 1955) . BEV&RaUE PE ALITA 2R VS Fave
P H AT B 4 0 T R 5 A (Schoenly et al.,
1996 Justo et al., 1998) o HEF&FeE TEAA AT LR HI
PIRVECS YIRS ARE OR B R B S A T B )
Fh B S B AR AT B 4%V (Scheiring & Deoni-
er, 1979; Pfadt, 1982; 5455, 2014) , 38 1] LIRS
R FEAT IR HE T, W1 Macarthur (1955) & 5% FH Shan-
non-weaver 15 BOR R 15 B sh Wy e AR e v 1 7
15 (1988) b AR AR A P25 5 PSR DA S PR A
AR TR ORISR E M JURAE A IR
(1990) iz H Liapunov fgt & 1 a2 B AFE HL 25 14 #E I8
PRI T8 H 15 R sh Wi T Ao v s PR 9 (2005) #)
FH A BN Lk (w13 5 N T 1 B sh Wit v A
P R AR 5 B 9 (2007 ) Ly FH S A AH 5C 53
BTN T 9 RS R B A 1k 43 BT I AU AR G
BEAY 5 2B HE 55 (2008 ) 3 T4k AR S R Gefe e YT

HEARIR R ASL T AR AR S R GURE TR AT L
T TR B A AR 5 BRI AR E PEFR PR A 2 5 %)
A STRE TEHAT PN AT B . AR AR RS R e
75 R E TR AR 4G 2 AR AR HOR VP (B RS,
1990) , Tiii Wt Z2 REVEHE RS B SRR AR AR X
TERA A AT hg A T AR 25 R GEARE PE AN R 0 3l
Z LA IR AT ] A o 1A AR S 24 A A2
2 B RO AR (RN, 2019) , AT T2
BV S SRR S MR IE S BN AR 7T

ASHITFTHELE 2 AF- 5 1 3 BBURE S0 A AL
AE=E BT A T R sh P S M R A A K sh 2578
AT R G AT, R Z R RS Ao A
PR AL T PR HE X M =E & AR 2K Pielou 2
SRR RCZ IR A SN EA T 200358 28 [R50 B ,
TE R HAEZS R GERE MRV 9 s AL s, RUBI D9 A
F AR 25 AR G0 BRI ] e e JRR SR I BRI AR
PEC

1 #B57FE

1.1 ##

27 S AL RS - 4% F 7R % % (kasugamycin) 7] i
PER R, SE T A 25 A BR A R 5 0.5% BN R
(azadirachtin) LI , 2 g 5t B ERAR ™ ML I & e A1
PR W] 5 75% — ¥k (tricyclazole) AR PR3 7, V175
FBEAA RS T 515% H- K %5 &K (validamycin) 7]
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B T A RAAAT R F] 5 40% — M (tri-
azophos ) LIl , LHAR EFARAR 25 A BR A A 525%
FE 1% (buprofezin) « 5 N & (isoprocarb ) R P4 453 51,
AR AR L T A PRA T 5 15% I X8R -5% —
ISR, L AR AR 25 RN W) 525% —
MR — 7 4L 18 (chlorpyrifos ) LM, | PH % 4L T A FR
AT E] L, H R, RO EA 28 em, PR 71 cm, F
WK K274 cm, 60 HJE M2,

1.2 Ak

1.21 #BEASZAEE

3T 2010 4E 7—9 A F12011 4F 6—9 H 7EIT.94
BT REZEZ S 2R KRR p i TR . 25 S
J& [ FA LA A = Fe b, A 2000 45T 46, BURN 42
—{ AR P TA ML A=, T AR A HLIE
B GHEIR AT, A 25 R A= R 24 2, X5 v
ke 0 7K R R ol 4 7 5 SRR AT B A
14 cm F120 emo A PPAG Az IR AR A0 X FH 5 A
SRR SRR E PR IR B 15 HILRG A L
77 g 2 A A 3L, 7K B sk mi AT FE i A, A AR F
it FHAC HEIX AR, AERE L 11 250 kg/hm?, A6 B A7 H it
FH e BB R 0 A G, &2 5 IE FH 3224 300 kg/hm?,
RSN EL , BN EL HERANT
667 m*,

55 1A FH ARG KRS AR ] 20104F 6 S H,
AVLFEH T 7 1 10 H Wil A= 25 13k, YR 2y
K 4% 75 75 B 2 AR 7R A 0.5% ENBRZE FLI L mE
Jiti 53 8 1.5 kg/hm? F111.5 L/hm? A6 BiAE T 7 A
THHO A 1 H&mWZY 1K, KRR 75% — PRk al 1
PEB I L 15% J XI55 28 AT IR 1) L 25% FE 05 - S5 N BB
AL N 409% — Wl LI, it 53 0.3
1.2.1.875 kg/hm* #1 1.2 L/hm?, 4 BH LA e 5
FRAEDE T RS HE

55 2 4F H [A] 56 - KR AL R F 1] R 2011 4F 6 H
15H,AHREET7H 19 HEE25 1K, A= WAk 245 1)
20104E ALBRE T 7 A 7 HAI8 H 3 HARImEh 11k,
B2 H 15% FH X85 R - 5% = PR n] 35 4 45 5] A0
25% — M —HEFEMFLI , WL S0 R 1.2 kg/hm* il
1.2 L/hm?, F R FiA A SR R4 T B) 4
1.2.2 BWH DL AL T %

T20104F7—9 H F12011 4F 6—9 H % FH P47
X e HE 22 46 PN ) 49 3l B AT R A 430 T
20104F7 H 10 HFI20114F 6 H 20 H P4 HA , 452 7
AT VIR HCRE | 49 EORE T D 0.5 m/s 3 3 7R A
i A7E, 24 155 1800 1 & W, 43~ 11 42 BB

3042 M B R HUBRAS L A 75% TG TR ARTE , B —
S A NS ST R SR
1.2.3  ZMEF ISR HOT H A % Uik e )2 oA

T 45 M 2 52 e T A PR R F R 2R At
5%k H] Shannon-Wiener Z £ EFE 50 H WA F & B
R AR R E C A FEHE 5 d  Pielou ¥4 5] i
FEEL T M Z AV B K AH H,,,, S5 A R IE S EIO0r
WK 45t 17 i 4k . Shannon-Wiener 2 4 1 45 44
H=-3 PlnP,, o P AT E S, P=N/N, N %~
eV Th e i AP RS, N R RS T A YR
AIAAR F 5 R R R=(S-1)/InN, H b S W RER
IR SR TR AR B C=2P s R L HE B d=
N,/ N, N RS Pielou Y5 B 45
%0J=H/InS; Shannon-Wiener Z AR5 KIEH,,, =
InS. % Excel 2003 Fll SAS 9.0 i F #4154 11
5307 o

I 225032 25 81U 43 #7172 73 Hr Shannon-Wiener
ZREVETE RS Ho e B VR A5 M AR R FE B O & L LA
Shannon-Wiener ZFEEF8 50 HAE A &, 43 5 LA
FRAMAREL N R A8 S A a4 C. )
Fh=F & B R A Pielou ¥ 5] EFR U A B AR &, BRI
FER VA EEAR R A H=a+b,N+b,S+b,C+b,R+b,J
PEAT 22508 M S A , Ho a 800, b, (b, by
by by R ZE 38 3 22 Teig A [l Ty R i i
F 52 Shannon-Wiener ZFEVEFE B A HEA L5 F4F
fEFE 5L

2 BERE5HM

2.1 AEBHETGENMEEER

20104 7—9 H , feA HLRG H Ll 5] 5 228 3k
TR, 5 )m 102 70 68 B}, P AR B2 52 Fh 28 B}
B 28 Fh 24 Bt A AEZS 14 FP OF) P2 8 B T RL
TEABI A FH p s s 3] 2 222 L35 e sh , 43 @ 78 Fh
S3FF, AR 3T RN 19B R 19F 17 R} 5F
AR I3F B PR ORL, 20114 6—9 H , 7E
HAHUREH rhIL A 3] 5 811 LR s, 4 I8 145 Fh
75 RF, Hoh R e S8 A 20 BE 2 37 R 22 B 57
AR5 A 2B P 1SR 12 B} AR B A A
PAA#) 2 329 KRB, 43 )8 102 60 B, H A
AP 23R B 25Fh 20 R S 23 M8 B
P 9RO Rl
22 AEBHETENMEEEMISEISSS T

2010 4F, A5 HLAE H P R RBOM b £ &
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PEEFR BN PR 0530124 0.35.,0.40.,0.31
0.21.0.27.0.17 #10.25.0.27.0.15.0.10.0.11.,0.09, fit
Tk B e T AR 3 46 %50(0.47 ,0.56 ,0.32.,0.35 ,0.46
0.24) Ffl #8E rp 145 %2(0.30,0.40.,0.18 ,0.17,0.24

0.14) ; /A HLF5 H Shannon-Wiener ZFE:F8 50 5 KM

H,, #8e TALB R, 557 A 10 H A8 A 28 H AN,
© HWH9AVLAE H Shannon-Wiener Z2 4851057 7]
h1.69.2.44 283,293,285, ¥ & T AL b5 A5 H
(1.39.2.24.2.35.2.29.2.49)(F£1).

R 1 2010 FEERMEEUE TAVEBEALEATE BT e s B s SRR B

Table 1 Quantitative dynamics of the characteristic indices of arthropod community structure

in organic and chemical control paddy fields using sweeping methods in 2010

& 23 FAEE %L P4 H HH Investigation date

Type of rice field Characteristic index 7-10 7-17 7-31 8-14 8-28 9-11 9-25

HHLREH N 992.00 2224.00  408.00 298.00 377.00  676.00  264.00

Organic paddy field S 41.00 52.00 33.00 35.00 41.00 58.00 33.00
d 0.35 0.40 0.31 0.21 0.36 0.27 0.17
C 0.25 0.27 0.15 0.10 0.17 0.11 0.09
R 5.80 6.62 5.32 5.97 6.74 8.75 5.74
J 0.48 0.43 0.70 0.80 0.67 0.72 0.82
H 1.80 1.69 2.44 2.83 2.50 2.93 2.85
H,, 3.71 3.95 3.50 3.56 3.71 4.06 3.50

ALl H N 256.00  603.00  193.00  187.00  339.00  435.00  245.00

Chemical control S 30.00 34.00 24.00 28.00 29.00 38.00 26.00

paddy field d 0.47 0.56 0.32 0.35 0.29 0.46 0.24
C 0.30 0.40 0.18 0.17 0.13 0.24 0.14
R 5.23 5.15 437 5.16 4.81 6.09 4.54
J 0.53 0.39 0.71 0.71 0.76 0.63 0.76
H 1.82 1.39 2.24 2.35 2.55 2.29 2.49
H,, 3.40 3.53 3.18 3.33 3.37 3.64 3.26

N: YIRAREL S: BEIE IRV d: RSB BEHRE C: IRFERTIEIREL R: MR FE R 5 J: Pielou 5] 4541 H: Shan-
non-Wiener ZFEVEFEEL; H,,.: Shannon-Wiener ZFEVEHE $f KA. N: Number of individuals; S: number of species; d: domi-

nance index; C: dominant concentration index; R: species richness index; J: Pielou evenness index; H: Shannon-Wiener diversity

index; H,, : maximum of Shannon-Wiener diversity index.

2011 4F, B 6 H 20 H &1, A HLFE H PR A4
BORYAh =& BRI & TR B R KA A KT
il (6 H 20 H—8 H 15 H ) A MRS H e 34 HR %L
FPLFEE P 50051124 0.60,0.56 .0.39 ,0.79 ,0.62
#10.38.0.33.0.27.0.63.0.40, ¥ K T4k 5 A5 H b4
P HE%0(0.47.0.54 ,0.33.,0.76 ,0.41) Al 44
$5%1(0.27.0.32.0.17.0.58 ,0.20) ; /K f i Fi 47 14 10
(8 H29 H—9 H 26 H) , A HILAg HIAL S4B 5 £ 54k
S M4 98 0.15.0.12.0.12 F10.06.0.04
0.05, I T Ak s A H A 4 B2 16 %50 (0.19.,0.12.,0.34)
A At pE 45 %2(0.12.,0.05.0.12) 5 K A AR KT
Hig (6 H 20 H—8 J1 15 H ) A HLAE Hl Shannon-Wie-
ner ZFEVEFER 90 1.62.1.88.1.91.1.12.1.80, 1
& T AL B e (1.87.1.97.2.31.1.30.2.37) , /K R 4l
T £ (8 H 29 H—9 H 26 H ) , A HL# I Shan-
non-Wiener Z 8553711 3.31.3.68.3.47, 2415
FALB 6 1 (3.20.3.46.2.96) , iZ 48507 2 FhAE H

A S SRR B TP R RO
AU B 6 H 20 H A1, A HLAE H Shannon-Wie-
ner Z AP B IR KM = TALB R I . 1222 4F
FARE IR 2 Ffe H P 7 Pielou 295) BE R4
KREIAEE(F2),
2.3 FBHEZESWFEEHNS TESEASHT
2010 4F A ALAS H 2 0% A mA 7 fE v, P Fh
B HLHAE 45 20 Shannon-Wiener 2 H 145 %L
PR OC, H IR Z 200300 -0.01,-2.99, Py
F & i Pielou ¥4 FF +5 %14 5 Shannon-Wiener £
FEPEFRECE EAR DG, o R 5300 0.19.,1.45;
AR B et H 22 508 20 [mH Dy B AR BB T W b AiCRn
Pielou ¥J5) BEFREIGX 24~ A A8 s, FL 1A R 55055 31
0.02.3.37, 55 Shannon-Wiener Z FE 45 %5 5 1EAH
K(F3) o 2011 A HRGH Z o054 mIH R4
TARFLETE WFh A Pielou ¥ 51 EEFR 234>
H AR & A AE 4545 5 Shannon-Wiener Z2 %



922

N7/ T T S

46 5

BECE ARG, H R B - 118, Y Fh = F
Piclou 4] 5419 5 Shannon-Wiener ZFE 155k
SEIEAR S, H R R K551 ok 0.11,2.37 5 AL 5 A H

Z 0% A B 5 R HP AL S W AR AT 3 R e R
5 Pielou ¥ 2] FEFEHGX 34~ H AR &, HiFIH R A0
SA0.02.-0.52.3.16(F£3),
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Table 2 Quantitative dynamics of the characteristic indices of arthropod community structure

in organic and chemical control paddy fields using sweeping methods in 2011

e I VA4 H 4] Investigation date

Type of rice field Characteristic index 6-20 7-04 7-18 8-01 8-15 8-29 9-12 9-26

FHHLREH N 114.00  845.00 541.00 2552.00  560.00 373.00 479.00 389.00

Organic paddy field S 16.00  42.00  37.00 60.00 41.00 5500  80.00  55.00
d 0.60 0.56 0.39 0.79 0.62 0.15 0.12 0.12
Cc 0.38 0.33 0.27 0.63 0.40 0.06 0.04 0.05
R 3.17 6.09 5.72 7.52 6.32 9.12  12.80 9.06
J 0.59 0.50 0.53 0.27 0.48 0.83 0.84 0.87
H 1.62 1.88 1.91 1.12 1.80 3.31 3.68 3.47
H,, 2.77 3.74 3.61 4.09 3.71 4.00 438 4.00

Ak piifE N 13500 379.00 13500  755.00  203.00 329.00 301.00 195.00

Chemical control S 17.00  37.00  26.00 41.00 30.00  36.00 51.00  42.00

paddy field d 047 054 033 0.76 0.41 019 012 034
C 0.27 0.32 0.17 0.58 0.20 0.12 0.05 0.12
R 3.26 6.06 5.10 6.04 5.46 6.04 8.76 7.78
J 0.66 0.55 0.71 0.35 0.70 0.91 0.88 0.79
H 1.87 1.97 231 1.30 2.37 3.20 3.46 2.96
H 2.83 3.61 3.26 3.71 3.40 3.58 3.93 3.74

max

N: IRASREL S: BEEIFEG d: IRBEIREG C: IR TSR R: IR 5 1 J: Pielou ¥ 2J 4R H: Shan-

non-Wiener ZFEVEFR S H,,.: Shannon-Wiener ZHEPETS

B KAH . N: Number of individuals; S: number of species; d: domi-

nance index; C: dominant concentration index; R: species richness index; J: Pielou evenness index; H: Shannon-Wiener diversity

index; H,, : maximum of Shannon-Wiener diversity index.
®3 AEBATEIMEZ SRS TESLESH
Table 3 Multiple stepwise regression analysis of arthropod community structural characteristics
using sweeping sampling method

AR et FH 2 AL EomesAulEpixis dr p FHRFEL
Year Rice field type Multiple stepwise regression equation Correlation coefficient
2010 A HLAEH Organic paddy field H=1.24-0.015-2.99C+0.19R+1.45J (5, 29) 0.0005 0.9998

AkB) 8 M Chemical control paddy field ~ H=-0.64+0.025+3.37.J (5,29) <0.0001 0.9989
2011 AHLFEH Organic paddy field H=-0.37-1.18C+0.11R+2.37J (5,34) <0.0001 0.9984

AL B8 H Chemical control paddy field ~ H=-0.44+0.025-0.52C+3.16J (5, 34) <0.0001 0.9998

H: Shannon-Wiener ZAEPEFEEL; S: BEE WAL C: ERLEPHAREG R: WFPFEEE; J: Pielou 5] B840, H: Shan-

non-Wiener diversity index; S: number of species; C: dominant concentration index; R: species richness index; J: Pielou even-

ness index.

TE 5N HEVE S5 M PR IE R 0, AR50 5 Shan-
non-Wiener Z £ 45 £CAH S , A ALAS H AP #h
F-'5 JE 45 %05 Shannon-Wiener 2 Ff V48 £ 2 1EAH
%, Pielou ¥5] & 15 %4 5 Shannon-Wiener 2 ££ 1445
FERFE ARG, 24E A WUARE I Zo0g 2l g
T Pielou ¥ 5] BEFE £ 01 R %5043 5l 1.45.2.37,
BN AL BB H (3.37.3.16) , K WA TE Pielou 45 i
FRECR A0 sh 44 T AT HILAS B A 25 & 4t Shannon-

Wiener 2 FEE 8 850 2 FL AL B A B AR S R G2,
RIAT HURS A 25 R M RS g s A HLRS TH 2 o0z 4
0] 9 07 R i 88000 9k 1.24.-0.37, 3 K TAR B A
M 2 0% A MH 7 R i 40(-0.64 .-0.44) , FRITA
HLRE AR S R AL PG A S R G RE

3 Tt
AT AR R 6 A 20 HAM,20104EH120114F
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A HLRE HRDEL AL D s R RO 2 bk
T B K AR X TR R, 2 WA ) FH ) 4 ]
DI R R R M. BEIE AR (2004) BFR 25 3R
WA BLAE O = R T A5 5 sl RV R 1
I AR5 (2016) WFFT 45 St 22 BH A B 7 =X A
I A A RIS R E I . AR 9T 45 R R 2 4
98 Aa HURS I AL B 5 I Shannon-Wiener Z2 £ 145
B AR R B, A SRS (2018) WF 7T 45 21 i
ISR RS AR A 1 B PR B KB
PRI [i) T [ VAR X X 3R I 2 A kA Bl i KB
LB (R] A B -5 A By =X PR A A R A

1o PRBE AR T2 R BV 2 R i SR (AT
T T& Z AR T B VR o M O D W FBR 54
1986; Gupta & Chandra, 2017) , S A BF 52 45 2 #E 1
TR Ay TR RS MR B HE bR . 228145 (2000)
WA R EE R 2R 5 = Z AR IE
FHOG , AR FE 45 S A LR H g b = 5 B AR 5
BI5 FEH8 415 Shannon-Wiener ZAE MRS £ 5 1 35 1E
FHIG . Noreika (2016) i 5% 45 5 2 W AN HH () 48 2
SRR VE 25 AR TR B0 A G | T EL A 2R
25 5 W V5 25 R RRAE T8 B8 A OGP AR IR 45 5%
SR TR 28 2 4F 2 R R H P Pielou 245 B 5 B0
Shannon-Wiener ZAE 38 Z AU 5200 K T HE#f 5 45
PR A, kB T RS A H b s iR 1
SIPERA 7 BE 55 i 48 Ot RAE R IE 6, 1990
T&5,2018),

YR RAE S R G TR I AR & fig
(R B A (X745 2001 ), R FHAE 28 R G 45 s
YIRS AR R G . AR R RN
HURE AR S RGEARNT ARG A S RPN AT
Pere Sy s, H R AT RE A LRSI LA
Pt T RO BV £ 5 AR AR i, AT
T FH RS (Settle et al, 1996) , i1 T 4%
25 AL B A B BCEh Wit Ts 2R i, W 4
(2018) 5T 25 SR LR B 1 RS TS 4540 S5 HE B
FAFEYIMR, SME AR AR AL . ARBESE
W4 22 T03% A BT UH R v A AR (RN 2 ) B [ )
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