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Effects of wheat-pea intercropping on the population dynamics of Sitobion

avenae (Homoptera: Aphididae) and its main natural enemies
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University, Tai’ an, Shandong 271018, China)

Abstract: To study the ecological regulation effects of species diversity in wheat fields on Sitobion avenae,
field experiments were carried out in Langfang Experimental Station of Institute of Plant Protection, Chinese
Academy of Agricultural Sciences from October, 2007 to July, 2008. The intercropping patterns of wheat and
pea, by the proportions of planting row of pea and wheat in 2:2, 2:4, 2: 6 and 2: 8 (referred to as 2-2
intercropping, 2-4 intercropping, 2-6 intercropping and 2-8 intercropping, respectively), were plotted, and
the field cultivar monoculture of wheat was planted as the control. Population dynamics of apterae and alatae
S. avenae, population dynamics, species richness, diversity index and evenness of main natural enemies were
systematically investigated and analyzed. The results showed that, compared with monoculture of wheat, the
amount of S. avenae apteraec per 100 plants ( square-root transformed) in aphid peak period were very
significantly lower in the intercropping treatments than in the control (P <0.01), and the cascade was as
wheat monoculture (77.38) > 2-2 intercropping (68.62) > 2-4 intercropping (68.51) > 2-8 intercropping
(65.19) > 2-6 intercropping (64.94). Although population dynamics of main natural enemies showed a
similar trend with time, wheat-pea intercropping could preserve and augment natural enemies more than
monoculture of wheat, and there were higher population densities of ladybeetles and aphid parasitoids, and
higher species richness and diversity index of natural enemies, but lower evenness index in every
intercropping field. It is so concluded that wheat-pea intercropping system can not only reduce the population

of S. avenae, but also improve the stability and sustainability of controlling wheat pests by natural enemies.
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Fig. 1 The schematic diagram of experimental plots in field
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Fig. 2 Population dynamics of Sitobion avenae apterae (square-root transformed) in different planting patterns
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Fig. 3 Population dynamics of Sitobion avenae alatae (square-root transformed) in different planting patterns
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Fig. 5 Population dynamics of aphid parasitoids ( square-root transformed) in different planting patterns
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Table 1 Species richness of natural enemies under different treatments

H 2-2 [A)fE 24 [afE 2-6 [A]fF 2-8 [afE INZE B
Date 2-2 intercropping 24 intercropping 2-6 intercropping 2-8 intercropping Wheat monoculture
0507 7.3+0.6 7.0+1.0 8.3+0.6 9.0+2.0 6.3+2.1
05-13 8.7+1.5 9.0£1.0 9.3£0.6 10.3 £2.1 7.3+0.6
05-19 11.0+1.0 9.3+2.1 12.0+0.0 12.3£2.9 8.7+1.5
05-25 12.3+0.6 11.3£2.3 12.0 3.5 14.3+1.2 9.7+1.2
05-31 10.0+1.0 9.3%1.2 10.0 1.5 11.0£0.0 7.0+1.0
21T Total 14.3 +1.2 aAB 12.0+1.7 bBC 14.3 £0.6 aAB 15.0 £0.0 aA 10.0 £1.0 cC

FThBAE R 3 KEL T HIE EARAER) , F—1T8IREARR/NG FRRRERIXD 5% BEKT, ARKXE AR H2EFET 1% B
ZIKF-;522 F13 [6], Means (xSE) in the same line with different small letters have a significant difference at the 5% level, while those with different
capital letters have a significant difference at the 1% level. The same for Tables 2 and 3.



780 B 23R Acta Entomologica Sinica

52 %

X R R TR EEER R, 2-8
[BIfE(15. 0 ) >2-6 [HIfE(14.3 Ff) =22 4
(14.3 %) >24 [8)/E(12.0 FF) > /NEHAE(10.0
) o INEPAEYFEE R/, 5 HAbEELL 2
ZREE(P<0.05), 4REW, /NE5HIE EAE
RESRGIE ZWRE, FEELEX XHFEERED
EFIE
2.4 AEMEFANRBEHESHEEEHRNDHS
Eis¥a=s0m

M2 FTA, bR BR XA R O v 2 R

RBE B HEEA B, H7ES5 A 25 HiXBIEE,
28 MM SRR B R E R T/NEBAE(P <
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FEHEAE B0 5 0 : 2-2 TH /RN 3. 0.24 [ 12,9,
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6 A%, /NEPARI SRR RORAR, FIfEALER
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Table 2 Diversity of community of natural enemies under different treatments

H# 2-2 [B)fE 24 [EfE 2-6 [BIfE 2-8 [AlfE /NE B
Date 2-2 intercropping 24 intercropping 2-6 intercropping 2-8 intercropping Wheat monoculture
0507 2.52+0.08 a 2.44£0.37 a 2.79+0.18 a 2.83£0.29 a 2.43£0.50 a
05-13 2.82+0.22 ab 2.71 £0.20 ab 2.80+0.22 ab 2.98+0.32 a 2.42+0.13 b
05-19 2.94 +0.02 abe 2.80 +0.26 be 3.19+0.05 a 3.15+0.27 ab 2.69+0.15 ¢
05-25 3.01 £0.04 ab 2.98 £0.19 ab 3.03 £0.46 ab 3.36 £0.16 a 2.85+0.12 b
05-31 2.76 £0.06 a 2.75+0.18 a 2.73+0.19 a 2.65+0.15 a 2.00+0.28 b

IR 3 W] B I ) A9 AR AL, R R AR BE K L
RIS ERREOY T, HIRPRREE & KE Y
B m R, HAH R (- EBR R aBm,
MR BT A SS) AR Bl L, MR E X
B AR, FECREOE S T . 7294

], 5 B8 BOR B 40 5 22 [a4E R
0.859 .24 ]#E % 0. 863 .2-6 [a]4E% 0. 869 .2-8 [Fl/E
41 0.862 /NEZEAERN 0.861, HAAIRRENEA B
%5 (df=4, F=0.05, P>0.05),

£3 TRALKETREHHEERK(T)

Tabel 3 Evenness of natural enemies under different treatments

H3# 22 [A)fE 24 4R 2-6 [A]fE 2-8 [HfE /N B
Date 2-2 intercropping 24 intercropping 2-6 intercropping 2-8 intercropping Wheat monoculture
05-07 0.877 +0.006 0.869 +0.068 0.912 £0.033 0.900 +0.034 0.933 +0.007
05-13 0.910 +0. 030 0.858 +0.041 0.868 +0.044 0.890 +0.017 0.843 +0.026
05-19 0.851 +0.029 0.878 £0.016 0.891 £0.013 0.877 £0.022 0.871 +£0.045
05-25 0.830 +0.005 0.855 +0.014 0.857 £0.047 0.876 +0.020 0.872 +0.031
05-31 0.832 +0.044 0.855 +0.019 0.821 £0.024 0.767 +0.043 0.784 +0.063
{8 Mean 0.860 +0.014 a 0.863 +0.007 a 0.870 £0.024 a 0.862+0.014 a 0.861 +£0.014 a

3 it

VEM) ZHENEAR R A ROE AR H A= W) AP Y
ML — o SARPERIR A S R GEREAS 38 AU 4 0
LSRR BRI B, TP ALF R TR Y (B
W4, 2005) , THUE AR d e H e A995 3, 68
ZEAE T ATAREZITH . R, BTSN

SRR N RHRME AT EHEZS YR
FFEH) (Landis et al., 2000) , 2 R ERI S FIECR 1)
WA TR, R T E REREHRCR
ISR R Y  TEPTA 18] /E Ab 2] A 22 KA 57
PR 5o R i B B R TN R 7R
A B TR R B IR R W B, 18] 4 A B R
BIFBCA IR AR, A% FAE H A SRR
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AR, K& M/ 3E Y % K i 3L ( appropriate/
inappropriate landings) ( Finch and Collier, 2000) , 4
TR TR A G AREE L AR ARRET, KRR
Bk R AR S RS L B R T, T B
HEMET FEY L. /N EAKAY, BiEEK
PR/, BN B RREEARCR, B SRE . B
BEHREMRKK, SHEERLEMRA LR, R8E
B R REED, MEEEREGAEEERT
INERAE, H2-8 EFEEAR I LR R .

WX FEREHERE , [AFEACEH P8
FIF A RO B T/NE B o BR 2-8 AR
BEABEBIRELIA, HA 3 Fp R R Z
HEARBEET . 2-6 FIMERE I H R e
R T/ANERME, BERAYE, HAl 3 FiiXy
BERT/NEBA . [FIELLBEH bR B 25
Z, FEEME T/NERME, Bk 24 EIELBEST,
AFEEWEHFEEZRDFA B& 25, X530
HOER SRR BAESRELAERGERAERN
FEMEHERRECEA . REMARFERK
%(1999) FIt B A= 45 (2004) BESE A B H K Z
R EVER, BBIE LA TE MR, BN b A IR IR
JIv 4R AL ) S P o 75 565 ) B 0 20K sl R AL B 3 3%
MR EEMIOAS ZABREB S, Him
PRIET & —MaEE e Wt 6 A%, /b
PR SR BCRAR, EE BRI S
e, R EMSRER BRI RESY
e R i RIS 2 R W EER R, A3
/NZE S B ELAEXS KRB HIAE A AT BE IR BRI A
P H—, BORS THEEEYWNIEM, &
FITHREZHEEER B, AR KB R & R 1t
TEYHFMN;HE, BiAERRR R — R R E
RIS RELAT B A — 2 S /e . LA T
LR

Ve EXS Z KA STE S T — & R E/E
H 2-8 [B]4E 5 2-6 [B]/F &b 21 i) &5F B Fp 7 25 BE 4RI,
T 2-8 [BVEAE 5| K& AL T H Al A AE 7 =5 55
—J7 T, YEYIEE— B —E R L], E—E K
WHAFETE EREY E A, MR HIRK, e
m ERAED R R, MEEADERZ RZ, MR
FBIAR/IN, 38 R s SRR, EABINA
MIRCR . W T/NEAFMF, 2-8 [BFER AR 13
A SRR, 7 AR T AR T RE Mt At B K
A5k, AREVERE R R AR B S 2
FHREABEER. HERLRE TBES/NEU

2-8 ATRMVE N AR, R — W M
EFIATHRAEME o SC T ARG RLAR FIA: 7™ DL FH Y £ BE
Wik /N2 55 98 T ) 1 o A A R A 250 42 5 L 4%
AR, LABARW I X o 3 2 B A 2 A S ML B A5
wE—B 5.
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