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MR EA64 MFEMRE) MEER b 64 M, SREW Mk f REE £ F 5 UAMN
TEEFRA, s A B A NMEBCRE AN 4.5 0 b RBR b A S AN R 2
EHEAEENLSEUL, hBEEEMY LR ESHUERA EANGEH AT AEH
FELWRE MM EEERA(T), LAZEZIR(62), T 2 & L8 Shannon % # M35 H & K
TEHEAASE, KT WHIE LR & F 5 /Z(52)% Shannon % FEMEF Hm A, 2% L E & Shan-
non MmN, ANEELRE Lk AR AFDSAARGRMAZ, b T 90
FAEFECE,EAEELRE EW s CAKENL TREAF, LR AW L0 RE
A, AELERAA AVGEHLEABEEANTRBANGGRY EFAEELATHE
MEATZ ARG E T RS R R EARRER,
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Arthropod diversity on plants at field margins of organic farming paddy rice. ZHOU Zi-
yang'*, HUANG Xian-cai'*, MENG Ling'”*, XIE Tong-zhou’, LI Bao-ping'”* " ('College of
Plant Protection, Nanjing Agricultural University, Nanjing 210095, China; *Key Laboratory of
Integrated Management of Crop Diseases and Pests, Ministry of Education, Nanjing Agricultural
University, Nanjing 210095, China; *Rice-duck Peasant Society of Danyang City, Danyang
212341, Jiangsu, China). Chinese Journal of Ecology, 2011, 30(7) . 1347-1353.

Abstract: An investigation was conducted on the arthropod community on the plants (weeds,
soybean, and sesame) at the margins of both organic farming paddy rice-duck field and conven-
tional paddy field with wheat-rice rotation in East China across rice growth season. A total of 172
arthropod species belonging to 76 families, 12 orders, and 2 classes were collected, including
103 species of natural enemies (33 spiders, 6 predatory insects, and 64 parasitoid species) and
64 species of phytophagous insects. At the margins of organic farming paddy rice-duck field, the
species richness and abundance of the spiders and insect natural enemies on the plants were >4. 5
times and >1. 5 times greater than those at the margins of conventional paddy field, respectively.
The insect species richness at the margins of organic farming paddy rice-duck field was the high-
est on soybean and weeds (71), followed by on sesame (62), and the Shannon index was the
highest on weeds; while at conventional paddy field margins, the insects on soybean had the
highest richness (52) and Shannon index, and those on weeds had the smallest Shannon index.
An obvious link was observed in the seasonal variations of the abundance between spiders and
rice planthoppers on the weeds at organic farming paddy rice-duck field margins, but not
observed at conventional paddy field margins probably due to the application of pesticides for the
control of rice planthoppers. This investigation indicated that, compared with conventional paddy
field, organic farming paddy rice-duck field was more beneficial to the protection of natural ene-
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mies, and planting soybean and sesame at conventional paddy field margins had positive effects

on the conservation of arthropod community in paddy field.

Key words: paddy rice-duck integrated farming system; non-paddy field habitat; organic agri-

culture; pest control; biodiversity.
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It HLREME W A Ve B R A B B e R
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EVEHAE,2000) e S B 4% 5 b 4y S sh e s
FEME BB 5T DA B B — N 22 RE A A 35571 I sh W e 4
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1.1 s S S5A4: 5
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5667 m* FEHC 1S ~ 18 H(TEBERLAE,2007) , BRI
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H - PIERIE (511 30% L) 5 b7 ih 3 2L,

TEA AL H R R FLAS H DX 45 BRI 3 1 | g e 17
T 5 Ay 2334.5 K1 3188.26 m”, M3 5% 1.0 ~
1.2 m, XFH$E/E 3 ADFAEAL PR . K5 ( Glycine max)
(I&Fh) 2R (Sesamum indicum ) (RS TE ) FIXT IR (2%
F) o Hoh A B HEMAER T 10 m 582 m, Fh
FZRI 17 m 58 2 m B R ATEMAE R G 20 m
P 1.8 m, R Z R 29 m 98 1.8 m, FRFMEY S
Fef HH HBE A 1 m SER/K ARG, KET 6 HTH
Fik 9 H N ACHE] Z T 7 A HRIAE 9 H A
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B FREALTEI 3 A R EAT RS AR U IBORE T
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Colwell ,2001) . Xt FfEAb B A& BIRE DT 515
1158 Shannon ZFF 1445 %, Pielou 372 B8 5 DL )
Simpson fJi 3 FPEFE Kl (K Z£0E ,2001) .

TE AT KRB Z RS REE R T HK S
DL EA Ry B S B AR S O 22508
LA LA FERT BRI FHEE SSEAR ) 2 () Y 25 5%

2 HRE5HMH

2.1 SR Z R

2.1.1 TSR RS o R sh i 2
4912 H76 B 172 F, A E B4 10 H 66 £ 139
Fl WRTE 40 10 B 33 B R E T Fh, FFAEMER
64 Fh M EPER AL 64 Fh i PER AL 4 B, A HLH
142 bR 3 KO 8 0 4% o P 36 4 1) R 4 3] 0
%) 80 Fir 86 T FN 89 i, ML HH By 2 PR HBE K
P $5 R 23 B 16 43 551 R 4R 211 B3l 42 F 61 Fil
F 65 F,

2.1.2 WHOEIWIREE R ZREERE S 1) R AR
W, W1 ATLUE I, YRl = A P R G
(71) 52 (71) $30T , F A0 FH 2 JFR FH 38 (38 ) B
D AR DA HLHE R B (2788) I &, Z K
FH5 (1538) $5e /b5 T B HE 2% 5 A (1319) i 22,
ZIRRHBE (195) e /b, AL S8 e R 0 A L
B RAR R IR B AR SR Simpson £ #¢
SR PEFE BCA ML B K T 8 H 3 | Shannon 22 £
PEFEER Pielou 345 B2 48 %508 AL HH 8 K T4 L H
i ZRRMIEAE e, A LI 3 Shannon £ A£ 1448
ORI Pielou YJ5] BEFEHL (1. 667 ,0. 404 ) /T4 B H
B (2.796, 0.769 ), Simpson 1 # 4 1 45 %
(0.434) KT 5 MLEIHE (0. 120) 5 K &2 HHEAE U AL,
AHLHIE Simpson L # P PEFE4L(0. 695 ) KT
FILHI3H (0. 055) , Shannon ZAEEFE AT Pielou ¥74]
BEFE %K (1.017,0.239) /N T % # H B (3.355,
0.849) ; 7 F H I AE L4, [ 22k 3, 45 B 3
N2 A1EW) He %, 4% % [ 3 Shannon 22 #£ P 48 %
(2. 183) Fll Pielou ¥J5JFEHE% (0. 512) f i , Simpson
DA R MR B AR (0. 243) , K & 3 Shannon £
FEPEFERL(1.017) F1 Pielou 45 FEFE%(0. 239) &%
X, Simpson {42 i P48 %7 (0. 695 ) 1 5 & 5 M
M AAVEY L W S5 AHLH A5, Shannon Z££
PEFREURN Pielou 355 B 48 $CA HL T K &2 I HE A1
I R 7 48 05 73, Simpson PV P PEFE K00 12
AL R 2 P S ey, AR R R AR A

x1 BYIEE NG HERRBEEN S HEERHE
Table 1 Diversity indices of insects at organic and conven-
tional paddy field margins

MiEEA EFHE MEEEE Shannon Pielou Simpson
R WS e
iR Ve R MR EL

HHL ZHE 62 1538 1. 667 0. 404 0.434

KE 71 2788 1.017 0.239 0. 695
ZRRL 71 1961 2.183 0.512 0.243
W OZRE 38 195 2.796 0. 769 0.120
KE 52 221 3.355 0. 849 0. 055
AHF 49 1319 1. 867 0. 480 0.301

2) WREEYS , R 2 nTLLE W A P AR
FUHEEAE FL 3, SR R B Fh =8 B AR Bt A
Shannon ZAEMEF8 KA HL 38 T 5 B M3 ; Pielou
BI5) FEFEHURT Simpson D3R rhVEdE 50R I HE IR
FTHYUHE  ZRRHIEE L, A PLHSE Shannon
ZREPEFE R (2. 478 ) K T% ML 8 (1. 332) , Pielou
H5) B 8 BO Simpson 5 4 o M 15 %0 (0. 858,
0. 122) /T H L 5 (0. 961 ,0. 280 ) ; K & [H 1 4
e, A HLH S Shannon ZREVEFRE(2. 366) KT
FLHH (1. 923) , Simpson ff #4E H PEFE %2 (0. 122)
INTH R B (0. 176) |, Pielou Y957 B8 %1 0. 873)
5E L IE (0. 875) A4 ; A7 HIEAE L8, A HLH
& 45 B (2.151, 0.744, 0.180) 5 % # H 5
(2.176,0.785,0. 161) ¥ 4H{L, A HLHIE N VEY)
B, 2 JRR H B 4546 %50 (2. 478 ,0. 858,0. 122) Fll K &
M3 (2. 366,0. 873,0. 122) #1124, 2<% {3 Shannon
ZREPEFE ST (2. 151) F1 Pielou Y957 4558 (0. 744)
AKX, Simpson LA 1 HEFE %L (0. 180) Fefmi, H M
M N A AEY) FL A, 255 M Shannon 22 RV 8 %%
5 (2. 176) , Pielou P2 FEF8%5 (0. 785) Fl Simpson
IS T PERE 8 (0. 161) 5% ; 2 Rk TS AR /2

x2 ANEMENREBDENSEEENSHESET
Table 2 Diversity indices of spiders at organic and conven-
tional paddy field margins

Al FEE AMA%E  Shannon Pielou Simpson
ZRM WS RS
HEL AL PEFR A
HOL ZRE 18 69 2.478 0. 858 0.122
K& 15 81 2.366 0. 873 0.122
ZeE 18 155 2. 151 0. 744 0. 180
WHLOZRE 4 5 1.332 0.961 0. 280
K& 9 28 1.923 0. 875 0.176
ZLE 16 112 2.176 0.785 0. 161
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*3 ANEEENBHETHIVEEE
Table 3 Species richness of arthropods at organic and con-
ventional paddy field margins

&t i HLRE I B B 4
ZRE KGO M KT A

MEtR R 5 5 6 3 4 3
A R 22 32 38 12 20 23
RKEERWEIT 27 37 44 15 24 26
MR SR 32 31 23 22 25 20
LRk A 3 3 4 1 3 3
Wik 18 15 18 4 9 16
Bt 80 86 89 42 61 65

*4 FANBEEABHETHRIIVINIEHE
Table 4 Abundances of arthropods at organic and conven-
tional paddy field margins

TR A LA I B BUAE H E
FHE  ORE R E2 /N NI R 3 )

R R 59 50 20 69 14 8
A A PER B 34 61 215 16 34 107
KEREBREIT 93 111 235 85 48 115
MEMERE 1425 2600 839 105 161 508
o R 20 77 887 5 12 696
gk 69 81 155 5 28 112
sSan 1607 2869 2116 200 249 1431

TR AR LK S B > 2 JRR HH > 2% B
2 RR H SRR ESORIA B 53 )R R R TR Y 1. 4 %
FLL T A, R G S R BRI AR B o 51 2 4 7
B 1.4 A5H 301 A% R B R LIRS
P38 > 2 JjR FH 6 > 2% e S A (R 45 D R T O > K
o FE > 2 JpR FE 6 5 2 IR 3 R S 3 4 b K
SR Z A 1.1 5 1.3 A%, 2% 5 A AR %
A3 )R Rk T RN R o A ) 4. 8 AR5 3.2 £

2.2.2 FEEFERMAHEHODMHERE N
FSOTLIAE I, ERG HAEBS A A W R Bk
T, BARTE R TR A A= 5% vb 1 i 8h i R i 4 o 4
B W25 (R 25 A e 50 B A
HIL RN 5 B0 FE 22 R FE BB AR E s, A AL FE 28 R FE AR
WRAE BRIERL | CERMRINERE PR = E R
FH 2 JRR FH S A, 88 e R U2 o 00 T 2 R S5 7
3 4% LIRS I SR ], A5 A1 K o AR kR /N
WAL BUINERL  H MR 2R I A0 SR A R S
B K S Y 1.5 A5 AL R G R AR} |
FRARL 4 /NP Bk NERHRT R R = B 2
R R T S A A A AL R o7 S i R

x5 ANEEENEEELIRRIERNYMERE
Table 5 Species richness of main families at organic and
conventional paddy field margins

g B4

A BRI FOHURE
ZHE KE R PR K e
34

R TR} Lycosidae
M4KF Linyphiidae
BREFl Theridiidae
BlikA} Salticidae
P 155} Tetragnathidae
JEWERL Thomisidae
kAt Araneidae
HEFA AR} Diapriidae
S IEAMEF} Scelionidae
4R} Ichneumonidae
4R} Braconidae
{li/NEER} Eulophidae
4 /NEFL Preromalidae
BE/NERL Encyrtidae
/NEERL Chalcididae
Z/NERL Mymaridae

HEE KIEFR Lygaeidae

B& HIHE Miridae
I 5 BE Aphidoidea
1A} Cicadellidae
“KEF} Delphacidae
TRHEFL Coccinellidae
% HE} Curculionidea

2
1
1
2
1
2
1
1
2
1
5
1
1
1
4
2
1
1
0
2
1
3
1
-H&} Chrysomelidae 1

el S T ST SO R NS R U N L o R e R S R VS I VS I S R VS I SRV I S
PO = W W W DO W NN W = W= YW~ N
S YW = W= DD O WD D= R WO
= ¥ B \C T NG T R < B S NG R e R O R = R =T T e B e R e B e R
RN = = O Y= OO N W W= WD W WD = W W
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Tt 24 52 e A AR e R 2R BRI, 8 R 9 H A
A FEARR K, Wik A2y AE e 0 A a2 5%
W n , AR MR TE 9 A 27 HLURZHNE /D,

i HIL FH 2% v P 3 o K R TR R R
B A ML 2% G VR TR R % R

. - HHLHE = H R

7-11 7-24 8-6 8-16 B8-29 9-12 9-27 10-14
HERH

1 AYEEENBEHERE YL (a) IFEE (b)Y
MEETESFTHE

Fig.1 Seasonal variation in species richness of spiders (a)
and parasitoids (b) on weeds at organic and conventional

paddy field margins
BUE I P9 (E + bR 5+ P<0.05,

(FE2), BYLHZr HIE CEEE AR R R &
AT A 11 B RZ g K ,9 A A LUE dL
AR ik A R E A 3O I R ERBE B S, WL
FH e g ek AR LA A B8 7 FH (] it 24 N 22 TR R XK
AR Z R 9 H Hhea) LS ik Fn g R AR A
FRALKF,
R INEE R IR e i by N B O 1Y S T =
YA T2 PR 6 5 A AL FE 350 R A D e o 5 A
8 H29 Hi K, KE\B AN M8 H16 H ik,
5.0
451 &
4;4.0 -
N 35+
T30t
Kost
20
15}

*
’)El.o-

0.5

< FYLHE =R HE

InMEFEEL - 1.2m™)

7-11 7-24 8-6 8-16 8-29 9-12 9-27 10-14
WEHRH

2 ANBESEABEESRE L (a) 5XR(b) ME
BEHE

Fig.2 Seasonal variation in abundance of spiders (a) and
planthoppers (b) on weeds at organic and conventional
paddy field margins

BUE N FIIE+PRERE ; = P<0.05,

*k6 ANESEMBHEAESMER LWKS CEME
Table 6 Seasonal abundances of spiders and planthoppers
on sesame and soybean at organic and conventional paddy
field margins

Kt EE A ML BB 4
Z Ik PN K PN
LN 8-6 21 7 4 4
8-16 4 9 0 0
8-29 38 51 0 16
9-12 6 14 1 8
KL 8-6 0 4 0 0
8-16 2 11 0 2
8-29 2 3 0 0
9-12 0 0 1 11
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