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Geostatistical analysis of the spatial distribution of Etiella zinckenella
larvae and their natural enemies on Ammopiptanthus mongolicus
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(School of Life Sciences, Ningxia University, Yinchuan 750021, China)

Abstract The spatial variation of insect populations is caused by the interactions between population dynamics on
one hand and biotic or abiotic factors on the other. Spatial distribution pattern is an important attribute of insect
population. Ammopiptanthus mongolicus is a rare and endangered plant in China, and Etiella zinckenella is one of
the main seed pests of A. mongolicus. Understanding the spatial distribution pattern of seed pests and their natural
enemies is the premise and basis for integrated pest management. Geostatistics is an effective method for studying
the spatial distribution pattern of insect populations. From May to June 2018, we selected a sample plot of A.
mongolicus in Lingwu Baijitan National Nature Reserve of Ningxia, and analyzed the spatial characteristics of the
population spatial structure of E. zinckenella larvae and their natural enemies by using geostatistical method. The
results showed that each plant of A. mongolicus was damaged by seed pests; the damage rate of pods was 23.02% ,
and the damage rate of beans was 14.11%. The density of E. zinckenella larvae was (0.296 94-0.002 0) per pod
and the density of natural enemies was (0.012 0=£0.000 2) per pod. The best models for E. zinckenella larvae and
their natural enemies were Gauss model and Spherical model; the semi-variogram curve and spatial distribution
were fitted by these two models, respectively. The spatial pattern of pests and their natural enemies were aggrega-
ted distribution. There was a spatial correlation between the pest and their natural enemies to a certain degree. A-
nalysis of the isotropic variogram indicated that the distance of spatial dependence of the pest and its natural ene-
mies were 88.61—434.05 m and 159.05—426.88 m, respectively. The spatial distribution of pests and their natu-

ral enemies was simulated by using Kriging spatial interpolation method. The results showed that the spatial distri-
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bution was patchy and there was spatial dependence and complementarity between them. Natural enemies of the

pest had a spatial following effect and controlling effect on the pest to a certain degree.
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Fig. 1 Density histogram of Etiella zinckenella larvae

on Ammo piptanthus mongolicus
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Table 1 Parameters of omnidirection variogram models and spatial distribution for Etiella zinckenella larvae and their

natural enemies on Ammopiptanthus mongolicus
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