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Abstract: Several studies have shown positive responses of parasitism to either host density or landscape complexity. Many
semi-natural arable habitats ( Grasslands woodlands and wetlands) have been shaped by centuries of farming in China and
worldwide. Established parasitoid populations have been recognized to provide pest management due to their high rates of
consumption and precedence in wheat fields. However no previous experiments have manipulated host density in
agricultural landscapes of various complexity. Here we report the results of a field experiment conducted to determine how
agricultural landscape complexity affects cereal aphids and how host density and agricultural landscape complexity jointly
affect the parasitism hyper-parasitism and species diversity of parasitoids. Parasitism and hyper-parasitism were assessed
by experimentally adding cereal aphids at low and high densities to commercial wheat fields located in two different
agricultural landscapes in order to detect parasitism therein. Results showed that landscape complexity did not influence
population density in cereal aphids. Landscape structure also did not influence parasitism and hyper-parasitism contrary to

our expectations. Increased host densities caused a trend of increasing abundance and species diversity in parasitoids and
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hyperparasitoids. Aphidius avenae Haliday parasitized a significantly greater proportion of hosts at low-host densities while
the opposite effect occurred for Aphidius gifuensis Ashmead. The discrepancy in responses of these parasitoids and hyper—
parasitoids to host density is discussed in relation to differences in morphological traits body size and historical
characteristics. The specific composition of parasitoid and hyper—parasitoid assemblage could significantly alter parasitism at
various host densities at which landscape complexity and habitat composition impart negligible influence. Future studies
should both evaluate plants with a more diverse range of traits and behaviors in landscapes with non-erop herbivore densities
and span over more years to fully understand the impact of agricultural landscapes on species diversity and biological control

service of parasitoids.
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1

Table 1 Analysis and Characteristics of wheatfields variables( mean+SE) in different agricultural landscapes

Fields border variable Complex agricultural landscape  Simple agricultural landscape Fie P
Width 5.9:1.3 2.8+0.8 5.62 0.03
Height 9.6+1.2 3.3+1.0 5.53 0.04
Number of tree species 5+0.8 2+0.5 15.36 0.01

Proportion of trees and shurbs 0.41:0.2 0.160.1 4.26 0.05

2.1.1

(234.5+45) (254+59.2) [ (F, ,=1.36

5 2 15d

2

Table 2 Effects of landscape suructure on wheat aphids

Aphids on each hundred wheat plants Complex agricultural landscape Simple agricultural landscape
M. avenae 79.5+14.0 72.5+18.5
S. graminum 111.5+22.3 139.5+27.1
R. padi 43.5+8.7 38.0+13.6
Aphids 234.5+45 254.0+59.2
2.2
2.2.1
( 135.0 / )
(F, 0=2.26 P=0.28) 8 Aphidius avenae- A.
gifuensis- A. sichuanensis Lysiphlebus confusus Praon volucre .
P. orientale- P. rhopalosiphum . Trioxys astaticus T. sp.-
Toxares sp. Phelinus sp. 5 Praon volucre
P. orientale P. rhopalosiphum o 286.0
/ (F,,,=2.96 P=0.34) 11
9 ( 3.

(F, ,=36.96 P=0.01);
(F, ,,=46.93 P=0.01) .
1.5 1.4 . .
74.49%
19.94%( 3) . .
. 5 .
(F, ,=5.36 P=0.05) .
(F, ,=7.62 P=0.02)
(F, ,=17.85 P=0.01) .
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3
Table 3 Numbers and Species of Parasitoids in different host density and agricultural landscapes
Low host density High host density
Family Species (‘(')mplex b'lmple L?mplex 5'1mple
. agricultural agricultural agricultural agricultural
landscape landscape landscape landscape
Aphidius avenae 234 221 347 311
Aphidiidae A. gifuensis 49 75 71 103
A. sichuanensis 3 5 6 9
Lysiphlebus confusus 3 3 5 9
Praon volucre 2 0 5 2
P. orientale 1 0 3 1
P. rhopalosiphum 1 0 2 1
Trioxys asiaticus 0 0 2 2
T. sp. 0 0 1 0
Toxares sp. 0 0 1 0
Phelinus sp. 2
Aphelinidae helinus sp 3 8 3
2.2.2
( 135.0 / )
(F, ,4=2.65 P=0.35) 10 Alloxysta sp. 1+
A. sp.2. A. sp.3. Pachyneuron aphidis Asaphes suspensus
Asaphes vulgaris Pteromalidae sp. ~ Aphidencyrtus aphidivorus Tetrastichus
sp. Dendrocerus carpentert . 10 o (286+
76.69) |/ (F, ,=3.06 P=0.46)
10 10 ( 4.
4
Table 4 Numbers and Species of Hyperparasitoids in different host density and agricultural landscapes
Low host density High host density
Family Species C(.)mplex C?mplex C('imp]ex C(.)mplex
agricultural agricultural agricultural agricultural
landscape landscape landscape landscape
Alloxysta sp. 1 47 37 91 76
Charipidae A. sp.2 18 14 34 29
A. sp.3 3 2 6 5
Pachyneuron aphidis 69 54 134 112
Pteromalidae Asaphes suspensus 52 41 102 86
Asaphes vulgaris 29 23 57 48
Pteromalidae sp. 1 1 2 2
. Aphide-ncyrtus aphidivorus 4 3 7 6
Encyrtidae
2 1 3 3
EuloPhidae Tetrastichus sp.
2 2 4 4
Megaspilidae Dendrocerus carpenteri
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Table 5 Analysis of the effect of host density and agricultural structure on the parasitism and hyperparasitism

Host densityx

Source of variation Species Host density Landscape structure
Landscape structure
df 1 30 1 30 124
Parasitoid A. avenae F 19.62 2.06 1.25
P <0.01 <0.35 <0.63
A. gifuensis F 29.29 1.83 1.62
P <0.01 <0.36 <0.56
Overall F 5.36 1.63 1.35
P <0.05 <0.56 <0.69
P. aphidis F 76.36 2.05 1.26
Hyperparasitoid P <0.01 <0.36 <0.52
Alloxysta sp. F 66.38 2.62 2.23
P <0.01 <0.39 <0.71
Overall F 81.36 1.66 3.79
P <0.01 <0.52 <0.06
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Fig.2 Percent parasitism and hyperparasitism ( mean+SD) of wheat aphids and parasitoids at low and high densities in simple and complex

agricultural landscapes
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