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Community composition of parasitoids and hyperparasitoids of wheat
aphids in different agricultural landscapes
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Abstract Wheat aphids are the most serious pests of wheat crops in northwest China, causing damage either directly by
feeding on wheat plants, or by transmitting viruses to wheat plants. These pests are present for 2—3 months each year in
wheat fields. The community of aphids and their parasitoids and hyperparasitoids has experienced considerable change due
to the modernization of agriculture. One hypothesis suggests that structurally complex landscapes may enhance local
species richness and interactions, possibly because they support a higher species pool. This hypothesis was tested on
wheat aphids, parasitoids and hyperparasitoids by comparing 4 different spring wheat landscape types. Surprisingly we
found no difference in species richness between simple and complex landscapes. Although the diversity and numbers of
parasitoids was highest in habitats of moderate size, there was no significant difference in the diversity of hyperparasitoids
in the different landscape types. We conclude that habitat area was an important factor influencing parasitoids in wheat
fields, with habitats of moderate size harboring abundant parasitoids and high species diversity. We also conclude that
landscape complexity has no effect on the diversity of parasitoids and hyperparasitoids. Finally we conclude that habitat
fragmentation can, to some extent, help parasitoids suppress hyperparasitoids.
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BRI R OBE 7R AR AE W AR 8% P A7 7R (Landis and
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Table 1

Structural variable of four habitat tupes in different agricultural landscapes( mean + SD)

B F W Complex landscapes

1] Bl 52 W Simple landscapes

G5 E A

Structural variable

INAE
Small habitats

I I v

LREYE AR B
Mediate habitats Mediate habitats

KA
Large babitats

BE He K - Pataches 31.0 17.0 15.0

A VE ¥4 A= 85 11 1L 4] Percentage of non-crop habitat 43.1£6.92 60.4 +8. 69 10.7 £2. 64 13.3 £3.81
i B Width 5.5+1.1 5.9+1.6 2.3+0.4 2.7+0.5
=) Height 8.1+0.8 7.3+1.2 4.5+1.2 5.6+1.6
W Ff Number of tree species 5.0+0.8 6.0=+1.1 3.0£0.4 4.0+0.8
Fe K 5% AR M ) Proportion of trees and shrubs 0.52+0.3 0.35+0.1 0.15+0.1 0.19+0.1
-3 FH Average area (m’) 85.2£25.1 653.6 £63.3 716.2 £86.6 3526.3 £965.2
SEHJE K Average perimeter 41.3+9.2 125.3 +13.6 141.2 +15.2 249.6 £36.3
T FLJE K L Average area to perimeter 2.1+1.33 5.2+1.6 5.1+1.7 14.1+4.6
B 31 2% 1 B KIE B Average max distance to edge 6.4+1.2 32.3+2.3 40.6 +2.6 73.3+3.6
g A BB No. of edge type per field 1.3+£0.2 1.9+£0.3 3.8+0.4 2.4+0.3
VE®) JH Hi 451 Percent arable land( % ) 56.9 +5.3 39.6+4.8 89.3+6.9 86.7 +9.3
JNF Hf5] Percent wheat fields( % ) 12.3+4.9 24.6+3.8 28.6+7.3 35.8 6.5

T T - SR UL /N A BT 5 T1 - S 2R st WA v A5 AR 35T 5 TOT — ] B LA P A5 A 035 TV - fAT RSt LA R AR Bt . T Al

I-small habitats in complex landscapes; II- mediate babitats in complex landscapes; IlI-mediate babitats in simple landscapes; IV-

large babitats in simple landscapes. The same below.

AN ) S WL A v 22 W A0) 2 2F e 5 O A Y
A IR 2. FLoRAE 10 433 SLbpAR, IF 7 31 il
VEM: Frfr A~ K8, KB Macrosiphum avenae
(F. ) 54 — X Wt Schizaphis graminum ( Rond) J2& 74
Jb/INAE 77 DX A2 0 g A 3 A, o il o BORY 50 07%
537.64% . WIAFAEerh, LU E 11 R, S
H W Aphidius avenae Haliday 2 Fp , [6] B 25 A= 2%
KA I 55 2 — SC0F 3k o 90 3 A 0 Y 61.33%
FLR M F S A, gifuensis Ashmead 0, J2& 4] 75 42 16
FIPLH R, 5 BB 29. 21%  Mof W0 & 1 Fh 25 R
22 U} o L EL () A A e AT 3 AR o) A A
(9 90. 54% I A£ Pr A7 1) S MR eh 2 o0 A o HE
A A RS 8 A E A AR SRR BN E
Z A BRh N B S, W5 R SE 2% 4 /N8 Pachyneuron
aphidis Walker 5 UF #{ ¥ 4 /N ¥ Asaphes vulgaris
Walker B H5  8—, H 25 A WF S8 R} /Y 49 b, 15F

i J8 4z /N Asaphes suspensus ( Nees ) 5 o 2 1 K

T Alloxysta sp. BPEBONE 2%, % HE ZFhw) 75 48
Yo P RTE Sk /N B T A AR e P R R f R
b, L Ay F i e T P 0, A2 AN SR LA R Y
SEMARE /N RPN 2E 32 A B R M AR

2.2 AEENXBNFEENSHY

A2 WE T A S A A 2R ERR AL 1
AN [R] e WSS A b A A A e 1Y) 22 R 25 R AR AN
BE(df=4,F=1.13,1.39,P =0.1269) ,{H &3
F B LW AT R R R AR . B
A LE TR 5T T ORI T A AR B R 2 R PR AL
AR, HES AR E (df =4,F=1.38,P
=0.0951) , HEFFA MM ZFEIETE 4 Fh SO0 A
FEFEARFH(df=4,F=1.13,P=0.1034) , 4
P [R] 5 00 2 7 vp 4] 27 A %% (1Y) Shannonn-Wiener
ZREPEFR BN 0. 886 3| 1. 294 | ZF H: 5 L2 BE 1 48 Kk
P52 4% 5L v 45 A B8 b i, HE UK TR BRLE0L
AL (HER AR E,



- 224 - W B 24 Chinese Journal of Applied Entomology

49 %

R2 FEPER . FEESEFEENYMANR
Table 2 Species composition ( % ) of wheat aphids, parasitoids and hyperparasitoids in spring

wheat fields collected by rearing in laboratory

AL Yy I I I v
Insects Species
# KB Macrosiphum avenae (F.) 823 934 1028 1 348
1t Pests # X W Schizaphis graminum ( Rond) 569 749 943 847
K45 W Rhopalosiphum padii (L. ) 148 268 336 262
e Wf B W Aphidius avenae Haliday 141 170 243 204
I F B W A, gifuensis Ashmead 68 79 112 102
P JI| ef AL 9% A, sichuanensis Chen & Shi 3 5 8 7
W = X WF H{ & Trioxys asiaticus Telenga — 7 5 2
v A A =X IF A Trioxys sp. — 1 _ _
Parasitoids 1R A Wi T3 4 85 % Lysiphlebus confuses ( Tremblay & Eady) — 9 3 1
2 I5f AP H( W Praon volucre (Haliday) 3 6 4 2
45 E W SN W P. rhopalosiphum Takada — 6 3 2 -
5 Igf 1% Toxares sp. 1 _ _ _
Wk /N Tetrastichus sp. — 8 — 2
o W 4x /NI Asaphes vulgaris Walker 15 20 22 27
i J8 BT vb 45 /Mg A, suspensus (Nees) 29 39 32 46
Wof 56 2% 4 /NWE Pachyneuron aphidis Walker 52 67 78 92
a3 if it Bk /N Aphidencyrtus aphidivorus ( Mayr) 2 5 2 4
Hyperparasitoids & 14 4l Dendrocecrus carpenter ( Curtis) 2 6 4 5
WoF P K T I 1 Alloxysta sp. 1 39 56 53 65
o M TS R 2 Alloxysta sp. 2 16 20 25 32
HAth Others 12 25 19 31
25 r o A% Parasitoids wE ZF4E# Hyperparasitoids
s 20
5
z
=
g 15}
»
5%
ool
H
3
N
05 L
0

I II I v

1 AEEVNLBTHNTEESETEENSHENR
Fig. 1 Parasitoids and hyperparasitoids species diversity obtained from wheat aphids in different

landscape types ( mean +SE)
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2.3 ARASNLXBPFEEFTEXRERNULE
W H 0 A 45 2R (3 3) , 0 A A e A fa] o R
pUNIDIL AR A SR W A e S S8 SN TR R NEER RS PN
A I v A A AR A X B AR, R AR T B
W A AR REVE S FE M EEN T (R, A
2) o BRHNE A BT FORCE Y8 LS
ANFE B HE B L P A B2 i A A 8 00 B A R
WP E A MR ER AR E . R
A, ARG EZBE (df =1, F=

4.20, P=0.1302), 4 /N3 A 45 09 i B8
(df=1, F=2.35, P=0.2653), # K57 A PT
(df=1, F=1.62, P=0.4619) i (% IF 4 3¢ %
Fo BAEKREPLHMMM AA (df =1, F =
4.60, P=0.1003) ,ih ¥ =W A NE (df =1, F
=2.68, P =0.2293) ,Fv K5 A HCE /Y L)
PT (df=1, F=1.35, P =0.4726) 2 5 IF 40 % %
Fo S X AR R E A A RN R
55 .

£3 RITFEAARULBETFLEEEEFLEEFTEXSRUTE

Table 3 Structural variable and percentage parasitoids and hyperparasitoids of different landscape types in

Plateau Yinchuan, northwest China( mean + SD)

A% Variable 1 I m v
%4 % (% ) Percent parasitism 14.6 £11.5 21.3+£6.5 23.3+7.2 19.9+5.9
2% 42 % (% ) Percent hyperparasitism 56.3 +34.6 58.5+12.7 43.2 +£10.8 68.7+7.6

RAE I aE R (R 4), LGB Ea S 50
S AL T T K B R B R 28 5L ) S TE A OGO
RLVHXZRE S5 R 0.09 50,16, 5/hF 5
Fb i 52 TE A DG G R MO R B 0. 23, 5/ H
Perym AR R K 2R OO R, RN
- 0. 1177 A 08 5 1 37 A 06 32 AN [) 55 WL A8 ot 119 52
e FEA — B, 55 5 0L 5 A8 v R BUHE AR 1 i 2 R
Fo il 5 TE AR OGO &, AHOC R B 43 7l 0.11,0. 2,
0.17 5 0.29, 5 5 U455k b /N 22 48 55 0 [ 5 T
UK R AR AR E 5 -0. 13,
-0.06.0.21 5 -0.09, 5/NZ B A AR I
NPT FISBIE $IIaF SIS N - SN (PSS

x4 GH FEXE5EFEENODAFE
Table 4 Regression equation of aphids, parasitoids

and hyperparasitoids

AR B

V::iile [8] 13 75 #2 Regression
0F 0.09NT + 0. 16PT + 0.23PW - 0. 11AA
Aphids +0. 05EF
TR 0. 1INT + 0.26PT - 0. 13PW - 0. 06AA
Parasitoids +0. 11EF - 0. 16 ME
AR 0. 17NT + 0.29PT - 0.21PW - 0. 09AA

Hyperparasitoids  +0. 09EF —0. 18ME

2.4 AEENXVEPFLEBESVYURBNXER

AN TR) 500 2K D v g Y Rl A [ A4S 2 K
BWE 2 T OUME R4 W . F AR A P R AR
FPRE B Bk, T RE R T8 & 1 8 97 5 IR 444,
M HF 8 R RAR SN 2w, 08
A e A B R 5 S AR R TR AN ) S5O0 2 A Y A B
AR A 2R S AN TR WSS A v A AR i Y
AR BRI AR, 38 5 53 BT 00 25 2F 0, A5 1
BRAEREM x WYL EER(d =2, F =
7.59, P =0.0035), A 55w AR x SR, B
A BRI AR 3 K, A AR R i ) B TE P A O AR AR
Hi(df=1, F=9.36, P=0.0012) , fij o5t W 5 &
P MR E R B 25 (df =1, F=1.06, P
=0.5632; df=1, F=0.62, P=0.6016) , 45+
O 5 K 1) A5 fh B 52 2% 00 v 1) A 2 SRR B T
A S B A AR H 2 AN (df =2, F =
0.46, P=0.6521) (K 3),

VR X H A A W 1 40 B, R R4S B T AR B T
Mox SEUMB 2 HEAEH (df =14, F =5.26, P =
0.0326) , stULEE K AN 5% ) T 25 AE 8% 1) P 28 4 A
(df =14, F=1.09, P=0.2613) (0G0 &
A AE W R SR B TR B RO, RAE BT A
R R Z (df =14, F =4.52, P =
0.0106) , T A A= W 22 K 1 22 A 1% 100 B 0% 5% i) 4 K
(df=14, F=4.62, P =0.0026) ,%% 5 W45 1 5
W45 59 (df =14, F=0.82, P =0.6321),2 Fli 500
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Fig. 2 Species and numbers of aphids, parasitoids and hyperparasitoids collected in this study obtained

from wheat fields in different landscape types
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