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Spatial patterns of wheat aphids and Propylaea japonica
in wheat fields
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Abstract [Objectives] Conservation and utilization of natural enemies of wheat aphidsin wheat fields. [Methods] Wheat
aphids and Proplaea japonica were sampled using a sampling grid and ecological niche and geostatistical methods were used
to analyze their spatial patterns and the relationships between them. [Results]  Population dynamics of aphids and P. japonica
were similar in different seasons. Population sizes of both species were significantly correlated with a correlation coefficient of
0.930. This indicates that aphid abundance has a positive impact on the abundance of P. japonica. In addition, both aphids and
P. japonica had broad ecological niches and the overlap between these increased with aphid density up to a peak value of 0.52.
The spatial patterns of wheat aphids and P. japonica also changed according to the densities of aphids during the entire
sampling period. Aphids were randomly distributed at lower density. However, at higher densities, semivariograms of aphids
and P. japonica were best simulated by an exponential model, indicating an aggregative population distribution. 2D-maps of
spatial distribution stimulated by Block Kriging interpolation can intuitively show the spatial distributions of aphids and P.
Jjaponica in wheat fields. [Conclusion] The temporal population dynamics and spatial distribution of wheat aphids and P
Jjaponica are very similar in wheat fields. Thus, wheat aphid management should comprehensively take into account these

population relationships, spatial patterns and the biological control services provided by the natural enemy P. japonica.
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Fig. 1 Population dynamics of wheat aphid and propylaea japonica
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Tablel The parametersof semivariogram models and spatial patterns of wheat aphid
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Date Nugget « c?trl%gre Cé?ﬁl Range iég%;?\?)e 5:;22?;}? Model Spatial patterns
leviation intensity
4/24 1.44 0.00 1.44 6.31 0.00 0.60 Line Random
4/28 2.00 41.49 43.49 1.26 0.95 0.33 Index Congregate
5/3 103.90 0.00 103.90 6.31 0.00 0.74 Line Random
5/6 62.80 119.90 182.70 1.75 0.66 0.96 Index Congregate
5/10 184.00 319.30 503.30 10.71 0.63 0.94 Index Congregate
5/14 160.00 3259.00 3419.00 3.69 0.95 0.81 Index Congregate
5/17 1916.00 2608.00 452400 24.90 0.58 0.92 Index Congregate
5/21  460.00 6451.00 6911.00 3.33 0.93 0.98 Index Congregate
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Fig.5 Thetwo-dimensional inter polation maps of wheat aphids
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Table2 The parameters of semivariogram models and spatial patterns of Propylaea japonica

C “ C(C1+Co) K
0 1/(C1+Co ;
Date  Nugget ?ervlﬁluéﬁ Cgﬁ 1 Range Aggregative F;ngoflilg;? Model Spatial patterns
intensity
5/3 0.00010 0.06 0.06 1.59 1.00 0.20 Global congregate
5/6 0.01080 0.08 0.09 114 0.89 0.05 Index Congregate
5/10 0.00690 0.09 0.10 114 0.93 0.08 Index Congregate
5/14 0.08260 0.00 0.08 6.31 0.00 0.01 Line Random
5/17 0.00030 0.15 0.15 1.98 1.00 0.51 Index Congregate
5/21 0.00200 0.48 0.48 2.67 1.00 0.70 Index Congregate
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