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Table 1 The community structure and composition ratio of parasitoids in Zhongning County

= Ak A /K HAr/ %
Family Species Number of individuals Percentage
MEA Wf e Aphidius avenae 912 55.64
Kok H e AL gifuensis 239 14.58
PO I df B AL sichuanensis 348 21.23
TRAWIEIF 8 Lysiphlebus confusus 1 0.06
g # R Aphidiidae JLWFHNHE Praon volucre 43 2.62
HRIT W AN P orientale 2 0.12
G WF SN I P rhopalosi phum 54 3.29
WM = X W W% Trioxys asiaticus 1 0.06
=X Trioxys.sp.l 1 0.06
S 4 Toxares sp. 1 0.06
F/NERL Aphelinidae WF /N Phelinus sp. 37 2.26
K2 AIHREEZETNEYAEHEOREERY
Table 2 Aggregation indices of wheat aphids and Aphid parasitoids in the different habitat fileds
Species Agricultural m S? C K m” m” /m A Distribution
features pattern
6.350 86.028 13.548 0.506 18.898 2.976 2.920 BA4E AD
R U 6.070 81.884 13.490 0.486 18.560 3.058 2.692 B4 AD
Complex landscape 3.160 33.085  10.470 0.334 12.630 3.997 0.907 BE AD
1.430 13.177 9.215 0.174 9.645 6.744 0.099 B4 AD
K . o 4 S 1.510 15.303 10.134 0.165 10.644 7.049 0.089 4 AD
S woonae Middle landscape 0.270 1.431 5.301 0.063 4,571 16.931 0.000 B4 AD
1.800 10.000 5.556 0.395 6.356 3.531 0.643 BAE AD
A7 2R 5% WL 0.310 0.499 1.609 0.509 0.919 2.966 0.143 R4 AD
Simple landscape 1.710 17.521  10.246 0.185 10.956 6.407 0.142 B4 AD
4.250 127.987  30.115 0.146 33.365 7.850 0.159 B4 AD
BT 2.260 34.538 15.282 0.158 16.542 7.320 0.114 R4 AD
Complex landscape 0.690 4,135 5.993 0.138 5.683 8.237 0.021 B4 AD
2.310 57.206 24.765 0.097 26.075 11.288 0.012 B4 AD
S — Y igf A S 0.450 2.472 5.493 0.100 4.943 10.985 0.003 4 AD
S. graminwm  Middle landscape 0.470 5.343 11.367 0.045 10.837 23.057 0.000 B4 AD
5.010 145.162 28.974 0.179 32.984 6.584 0.379 R4 AD
[E S-SV 3.700 83.202 22.487 0.172 25.187 6.807 0.248 RH%E AD
Simple landscape 2.890 52.867 18.293 0.167 20.183 6.984 0.176 24 AD
0.460 0.716 1.557 0.827 1.017 2.210 0.293 RHE AD
IR 0.310 0.438 1.413 0.751 0.723 2.332 0.188 B4 AD
Complex landscape 0.080 0.175 2.188 0.067 1.268 15.844 0.000 B4 AD
0.120 0.127 1.058 2.057 0.178 1.486 0.101 B4 AD
(i AR 0.080 0.095 1.181 0.441 0.261 3.266 0.032 %4 AD
Aphid Middle landscape 0.180 0.392 2.175 0.153 1.355 7.528 0.008 B AD
parasitoids 0.210 0.228 1.087 2.423 0.297 1.413 0.182 B4 AD
(5= 0.140 0.202 1.443 0.316 0.583 4.163 0.037 R4 AD
Simple landscape 0.150 0.465 3.097 0.072 2.247 14.982 0.000 B AD

7 Note: AD; Aggregation distribution.
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Table 3 Temporal dynamic of aggregation indices in the fields of wheat aphids and Aphid parasitoids (sample area: No.l)
ALY H i . . . . \ jﬁﬁ&"{
Insect Date m S? C K m m* /m A (m™* +1)/m Distribution
types
5/20 1.24 9.659 7.790 0.183 8.030 6.475 0.099 7.28 B4 AD
5/24 1.72 12.103 7.036 0.285 7.756 4.510 0.385 5.09 ¥ RH%E AD
5/28 1.97 11.888 6.035 0.391 7.005 3.556 0.696 4.06 v R4 AD
F KA 6/2 6.35 86.028 13.548 0.506 18.898 2.976 2.920 3.13 ¥ RH%E AD
S. avenae 6/8 0.02 0.020 0.990 —2.000 0.010 0.500 0.000 50.50 4 ¥4 ED
6/12 0.00 0.000 — — — — — — v —
6/18 0.02 0.020 0.990 —2.000 0.010 0.500 0.000 50.50 4 Rl RD
6/23 0.16 1.166 7.288 0.025 6.448 40.301 0.000 46.55 v RH%E AD
5/20 0.01 0.010 1.000 — — — - - Ffifll RD
5/24 0.00 0.000 — — — — — — —
5/28 0.86 7.293 8.480 0.115 8.340 9.698 0.011 10.86 B4 AD
s%iiﬁm 6/2 0.49 3.889 7.937 0.071 7.427 15.156 0.000 17.20 4 A AD
6/8 0.03 0.090 3.000 0.015 2.030 67.667 0.000 101.0 4 E4E AD
6/18 0.01 0.010 1.000 — — - — - BT RD
6/23 0.19 1.206 6.347 0.036 5.537 29.144 0.000 34.41 4 E4E AD
5/20 0.01 0.010 1.000 — — — — — Ffi#l RD
5/24 0.01 0.010 1.000 — — — — - Ffifl RD
5/28 0.06 0.118 1.960 0.063 1.020 17.000 0.000 33.67 R4 AD
;ff?d 6/2 0.50 2.131 4.263 0.153 3.763 7.525 0.023 9.53 v RH%E AD
parasitoids 6/8 0.09 0.143 1.592 0.152 0.682 7.580 0.004  18.69 4 R4 AD
6/12 0.11 0.301 2.735 0.063 1.845 16.777 0.000 25.86 4 R4 AD
6/18 0.16 0.499 3.121 0.075 2.281 14.258 0.000 20.51 v A AD
6/23 0.06 0.057 0.950 —1.200 0.010 0.167 0.000 16.83 v ¥15] ED

W AP VB4 —  Note: A Spread; v Aggregation; — None. AD: Aggregation distribution; ED: Evenly distribution; RD:Ran-

dom distribution.
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Fig.1 Temporal dynamic of aggregation and spread of wheat aphids and Aphid parasitoids
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Spatial distribution pattern of cereal aphids and the dynamic tracing

of aphid parasite in Zhongning County,Ningxia,China
HU Yijun' ZHAO Yingshu® CHEN Long' HONG Bo' GUAN Xiaoqging HE Dahan'"’

1.Agricultural School s Ningxia University ,Yinchuan 750021,China ;
2.The Center of Promotion of Forestry Technology in Zhongning County of Ningxia ,
Zhongning 751500,China ;
3.State Key Laboratory of Land Degradation and Ecological Restoration in
North-western China s Ningxia University ,Yinchuan 750021 ,China

Abstract We studied the spatial distribution pattern of cereal aphids along with the dynamic track-
ing of aphid parasite, in Zhongning County, which would provide scientific basis for comprehending the
occurrence regularity and prevention of the aphids in arid area of northwest district. Employing the
checkerboard—type investigation in 5 places, we analyzed and simulated the distribution and temporal
dynamics of aphids and its parasite with aggregation indices and gray relational degree in different land-
scape structures. There were 10 kinds of Aphidiidae and 1 kind of Aphelinidae in the local field. The
population of cereal aphids (Sitobion avenae,Schizaphis graminum) and the parasites mainly showed
aggregation distribution, fitting the negative binomial distribution. The aggregation distribution indices
increased along with the increasing of the density itself. The aggregate of S. awvenae other than
S. graminum was affected remarkably by the complexity of field. The spatial patterns of the aphids
changed periodically from diffusion to assembly. The distribution of the parasite was related to the a-
phids densities, and the tracking effect to S. avenae was stronger than to S. graminum. When tested by
Blackith’s method, the aggregation was induced by environmental factors, such as climate, growth pe-
riod and so on, and if the density of S. avenae and S. graminum was more than 5.57 and 8.26, per plant
respectively, the aggregation depended on the interaction between the creature themselves and the envi-
ronment. Aphidius avenae, A. gifuensis and A. sichuanensis had significant trace relationships with
the aphid populations.

Keywords cereal aphids; aphid parasit; spatial distribution pattern; temporal dynamics; tracking
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