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Response of parasitoids and predators of cereal

aphids to landscape complexity
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(Department of Biological Engineering of Huanghuai University, Zhumadian 463000, China)
Abstract  The agricultural landscape greatly affects insect species composition and diversity. In this study, two
agricultural landscapes, one complex and the other simple, were selected to analyze the effects of landscape complexity on
the species diversity and dynamics of natural enemies of the cereal aphid. Immigration periods, the number of immigrants,
population growth rate, and maximum population density were analyzed in the simple and complex agricultural landscapes.
Species diversity of natural enemies was found to be greater in the complex landscape than that in the simple landscape.
Natural enemies in the complex landscape exerted effective control on cereal aphids. The numbers of immigrating
parasitoids in the complex landscape were higher than those in the simple landscape. Predators of cereal aphids displayed
similar trends and the differences between landscapes were significant. Population growth rates and the maximum
population densities of parasitoids and predators were significantly different between simple and complex landscapes.
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Chlaenius pallipes 5 B )%k Pardosa astrigera 1556 1
YU A BORE I A7 TR, Kk A ] B B (410
H) Al fEJE 2 I AP KRR KB 28 . 2 57 30
i Hippodamia variegata . M1 75 & W W Metasyrphus
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£0.12)5(0.88 £0.37)3k/10 E M, 2 FhA[R]F W
AR RO S WA 2 e R R
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Table 1  Effects of different agricultural landscape structure for immigration time and numbers of parasitoids

RS9 ] LWL

Complex landscape Simple landscape

T AW
Immigration periods
HE 27 IF i e IR I TR]
Aphidius avenae Immigration time
TG/ H )

I F
A. gifuensis

DO 1] e

A. sichuanensis

TR 5 10 90 W 0

Lysiphlebus confusus

L IF A B

Praon volucre

K AT A

Total parasitoids

Immigration numbers
i iR A i )
Immigration time
EALCR/H )
Immigration numbers
tp A A ]
Immigration time
TEARCK/HER)
Immigration numbers
TR e A ]
Immigration time
TARCGL/HRR)
Immigration numbers
R AR ]
Immigration time
A/ H )
Immigration numbers
B AR A
Immigration time
A (/)

Immigration numbers

4 526 H 4716 H
0.46 +0.28a 0.32+0.22b
5H10H 5HS5H
0.56 +0.27a 0.36 +0.18b
5H13 H 5H10H
0.23+0.11a 0.16 £0.17b
4130 H 5H8H
0.08 +0.05a 0.11 +0.08b
5H13H 5H8H
0.14 +£0.07a 0.12 +0.14b
4 B2 H 4716 H
1.47 £0.53a 1.07 £0.42b

T R B 5 b R R /NG 58 3R 225 3% (P <0.05) R Duncan’s 2252 B Mk, TRF.

Data followed by different small letters indicate significantly different at 0. 05 level by Duncan’s multiple range test. The same

below.

2.2.2 AESMEHITE S M XM B
KEZESAMBEZTENRZW AR EMHEREK
FEAN R SR P AR EF IS K 5 5 e KA RF % 22 =
BMRK(FRA) o ASCHIHE T 7 MRS &R
() PR BG H R S i RFPE% BE Horp 6 =
EEh, 25 A, M e g, BE AR, AR
WSRO B ESEE W N KERY
e KPP 5% B X 8 T AT B SO0, H AN R 0
U5 IF i (F = 19.69,23. 92, df = 14, P =0. 029,

0.021,%4), B4 (F=16.82,39.95,df = 14,
P=0.034,0.001,% 4) 5B (F =13.62,
12.66,df =14 P =0.038,0. 041,35 4) [y Fp e 44 K
WREREAMBEEREEEZSDE. HAES%AER
BASFOUL T R K R S e KR RE % R,
SRR (F=5.26,4.15,df =14,P = 0. 069,
0.078,3 4) S & M R ECAEA [ AR 50 0 A
WM KAER SRR HEEF D E(F=22.69,
28.91,df =14 ,P =0.023,0.018,% 4) .
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Table 2 Effects of different agricultural landscape structure for immigration time and numbers of predators

Immigration periods

IR

Complex agricultural landscape

(L=}

Simple agricultural landscape

TERE®

Hippodamia tredecimpunctata

Z 5 R

Hippodamia variegata

M £ 5F e

Metasyrphus corollae

THLH
Chlaenius pallipes

e

Chrysopa intima

=R AL

Pardosa astrigera

RO BREEE

Deraeocoris punctulatus

ISE INER PN

Total predators

I B R A A

Immigration time

LA (k/10 ZM)

Immigration numbers

e R A R
Immigration time
A (CR/10 ZW)
Immigration numbers
e A A ]
Immigration time
TR (K10 ZM)
Immigration numbers
e B AR A
Immigration time
AR (/10 &2 K)
Immigration numbers
T B AR ]
Immigration time
A (K10 W)
Immigration numbers
b=y e n |
Immigration time
A (K10 ZM)
Immigration numbers
B AR A
Immigration time
i AEE (/10 &K
Immigration numbers
I B R Az a)
Immigration time
T AEE (/10 & R)

Immigration numbers

4 H2H

0.93 +0.41a

5H2H

0.41 +0.19a

5H2H

0.79 +0.26a

4 410 H

5.62 +3.19a

4 H30H

0.52 +0.37a

47 10H

3.18 £0.93a

4 H26H

1.09 +0.61a

4 410 H

11.54 £3.62a

4 16 H

0.41 £0.26b

5H10H

0.33 +0.19a

SH10H

0.31 +0. 14b

4 H10 H

1.62 +1.27b

5H8H

0.23 +0.12a

4 4 10H

1.86 £0.53b

5HS5H

0.88 +0.37a

4 H10 H

5.64 £1.21b
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Table 3 Effects of different agricultural landscape for growth rate and max population density of parasitoids

B0 5 R E )

Immigration periods

IR

Complex agricultural landscape

(L=}

Simple agricultural landscape

HE 27 IF i e

Aphidius avenae

I F
A. gifuensis

DO 1] e

A. sichuanensis

TR 5 10 90 W 0

Lysiphlebus confusus

L IF A B

Praon volucre

K AT A

Total parasitoids

HRHEAE(%)
Growth rate
FRFRERE (/B )
Max population density
HRHEAE(%)
Growth rate
ORI B (/A B
Max population density
KR (% )
Growth rate
BRI (/A B
Max population density
BRI (%)
Growth rate
e KA L (/B HkR)
Max population density
S e (% )
Growth rate
TR (/B )
Max population density
HRHEE(%)
Growth rate
TR (/B )

Max population density

18.63 £3.62

139.62 +32.63a

21.65 £6.93

96.83 +21.83b

11.26 +2.93 13.52 +4.83
62.53 +£18.63 46.83 +15.81
9.63 £2.83 7.82+1.99
1.26 £0.28 1.13+0.19
7.26 £2.92 9.36 £3.62
0.92 £0.19 0.83 £0.21
3.25+1.16 5.36 +1.83
1.08 £0.31 1.24 £0.418
10.01 £3.63 11.71 £4.82

205.41 +43.26

146.86 +31.63

3 it

EEW A S BB m 2 22 sl 2 R
AR W s IR 2 2 N N B2 2 FOULAE 8
PFFE MR, AN T REEYEE
TIRE , P 52 2% 57 00 v R K 5 ml DA AT 280 4 o)
T 2% @ Fp #f ( Bianchi et al. , 2006; Tscharntke
et al. ,2012) , {HASCHYBFFE & B AL J 5o v
A W AT A AR R T AT B RO b i A AR R (H X R
ZFIEARRE . X TR W V] BE AL S R T
3 B (1) 5O A M RE 08 52 i a7 A= iy F 5
&5 Z R (B SOR T B R WEST, 3 3 i
AREIFATE R AT M RE o (2) ik b &2

A SO AP B AR 2R S5 BE 4 R FHR LR 2 i #
¥ 25 EAISE Y, 3 ol 52 2% 55 0 v A A A B A A
P Sk, A R B AR 1 2R BT A BE 6 R v A Ak
(¥ 4= W B 16 Iz 55 2 E , T £ A SC 0 F 52 vp & e 5
WA b AR AR A B AR D (3) Al B 2%
PEAF A B (ELRKE , TT AR SC 38 B i &2 2% 5 00 AR A
Yy A S50 LTS SR AR, OF AN BE D A7 AR e R AL G
WIS R IR e A5 2 RO R A . ATl St 2E 1Y
TR S R Y B M B S AN ), 9 AR M RE
g b A AT, ANk R BT
SERCAT A B e S R A 2 AT O B
FAEREAR WL P EF AR E, By E
R R R AT A A A R E RN R —
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Table 4 Effects of different agricultural landscape for growth rate and max population density of predators

B0 5 R E )

Immigration periods

IR

Complex agricultural landscape

] LWL

Simple agricultural landscape

T=EH®

HREE(%)

7.26 £2.39 5.36 £2.03
Hippodamia tredecimpunctata Growth rate
TR BE (/T B
R L ) 10.67 +3. 60 6.91 2.38
Max population density
Z 5 HH HREE(%)
6.45 +2.31 5.26 +1.96
Hippodamia variegata Growth rate
wARMBEEE CR/ B
13.83 +3.66 11.22 +4.06
Max population density
1 2 SoF BERE AR (% )
8.63 £4.26 3.19 +£1.01
Metasyrphus corollae Growth rate
BRI (/A B
1.31 £0.34 0.68 =0. 14
Max population density
EHELH BREAR(%)
0.87 +0.22 0.43 +0.11
Chlaenius pallipes Growth rate
TR R ORE B B (/1 R
4.38 £1.09 1.01 £0.16
Max population density
H ARG BRER(%)
14.09 +£5.21a 8.67 £2.34b
Chrysopa intima Growth rate
TR O OE B B (/AR
7.63 +£2.26 5.29 +3.01
Max population density
A5 8k WRER(%)
1.26 £0.41 1.52 +£0.71
Pardosa astrigera Growth rate
B OO BE (/A B
R L ) 5.66 +2.36 6.29 £3.21
Max population density
RO % BRER(%)
3.62+1.21 2.38 +0.92
Deraeocoris punctulatus Growth rate
ORI B (/A M)
) ) 2.69 +0.88 2.37+0.79
Max population density
SRR R BERE AR (% )
5.88 +1.88 3.83+1.36
Total predators Growth rate
RARMBEEE CR/ A
46.17 £15.26 33.77 £10.89

Max population density

(Zhao et al. ,2012) , ZFAEMERY 4 J8 5 Z HEEBE
& AF L A0 S 0 0, DRI A BT R U R
RER B o 1) 2R

Al 5 W g HE A9 A A VR W A= 35 RE A% 1 o 4l
B R bR R A R A K O 22 5 b

BRI 2 1 /E B ( Schmidt-Entling and Dobeli, 2009 ;
Thies et al. ,2011) . i H 5t W & 4% M [7] 4 8 42 34
T £ P K B 22 B DR RO UL R T e
T8 RO A s MR X R T Bl 2 R R R R T
AE o 8 LR A M AR W By IR HEAT SR AR 1Y B
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A BRI 43 B WU, X S AR AR Y B IR BRI A
B & W% 1Y) 3¢ 1 ( Tscharntke et al. , 2007 ; Pluess
et al. ,2010) , 33Xl 50 WLAE iR AR 119 & i B A% £ 9% U8
BEA B 43 TE AR R Rl B RO, U IR )
LR R, e KRR B Y 4 v A W B A ROCR . Bk
P WAL Al h B b bR TR b ST H RS
TH [ A, W32 S 20 ) P X 28 B ORI ik AR W BTG
T d5e K FE B 0 2K A 25 Ik 55t {E ( Tscharntke
et al. ,2008 ; Chaplin-Kramer et al. ,2011) ,

L5 BB, SO0 A 4 M R 08 5 ) 2 I R BORE
75 (R ) Fop 28 B A 3 A, 8 AR AR W A B AR R Rl
RERY4e+prh & ¥ E 2 D Re, H X Fh 2 e 1y &
VS B % 5 WA J #E BF ¢ ( Gardiner et al. |
2009) o PR SRy 3E — 25 0T 5% S WL 45 1 X 22 5 R
Tl RE 4540 e 20 25 B9 52 R, FR AT 1 AR LAR L5 T
AW T A . (1) FoUSs i 52 etk 5 KR 5403
FRARE R R Z B B R (2) AR5
SERY R A BE R AL S 1 52 W 9 Rk R M Ay AR
REOFAE P FFRALL 7 (3) fa] B A2 B2 1Y &2 4% 5t
WL Wi 47 1 DR T S A A 1 R O A 0 1 K
Vi ?
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