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Geostatistical analysis of spatial patterns of Nesidiocoris tenuis ( Reuter)

( Hemiptera; Miridae) and its natural enemy spiders
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Abstract: Green tobacco capsid, Nesidiocoris tenuis, is one of the important insect pests on tobacco. It pierces and sucks
on the leaves, growing points and buds, which can not only result in pale spots and slow growth, but also transmit some
virus diseases. As very important biological agent, spiders such as Hylyphantes graminicola, Misumenops tricuspidatus and
Coleosoma octomaculatum can have good control efficiency on the insect pest in tobacco field. This research was carried out
to reveal the spatial patterns and population dynamics of the insect pest and spiders in different growing stages of tobacco
(Zhongyan-100) at the Experimental Station of Shandong Agricultural University, and aim to lay the theoretical foundation
for sampling and management of the pest and conservation of spiders. V. tenuis immigrated into tobacco field gradually from
the surroundings during transplanting and rosette stages of tobacco, and its population showed random distribution. The
semivariograms of N. tenuis were fitted by the exponential, spherical and linear models with the ranges of 6.92 —65. 56m
in vigorous growth stage of tobacco, and the spatial pattern belonged to aggregative distribution. The population of N. tenuis
distributed randomly again after the vigorous growth stage. When the habitat was steady gradually after the first harvest,the
semivariograms of the pest were fitted by exponential and spherical models with the ranges of 31. 11 — 58. 84m, and the
spatial pattern obviously displayed aggregative distribution with the aggregative intensities above 65% . Therefore ,the spatial
patterns of N. tenuis showed random, aggregative, random and aggregative patterns in the temporal sequence, respectively.
In comparison with that of N. tenuis, the spatial pattern of spiders was random distribution with the small population of N.
tenuis at the early stage and became aggregative with the rising number of N. tenuis. Affected by the spatial patterns of V.
tenuis in the late growing period ,the spatial pattern of spiders took on random distribution in a short time, and then turned
into aggregative distribution. So the spatial patterns of spiders also showed random, aggregative, random and aggregative
patterns in the growing period, respectively. Although the spiders displayed the similar spatial patterns to that of V. tenuis,

they only coincided with N. tenuis in the aggregative spatial pattern in the later growing period, especially the ranges of
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spiders(3.42 —64. 09m) were highly similar to that of N. tenuis(6.92 —58.84m). The simulated 3D-maps of spatial
distribution obtained from the analysis of Block Kriging interpolation can intuitively show the spatial distributions of N.
tenuis and spiders in the field. Meanwhile,the temporal dynamics of N. tenuis and spiders populations was analyzed. The
population density of N. tenuis increased slowly at the rosette stage, rose quickly in the early and middle parts of vigorous
growth stage and peaked at the ripe stage, thereafter the density decreased gradually with the aging tobacco plants. The
population dynamics of spiders was similar to that of V. tenuis. All the results in this studies indicated that the spiders had

a good synchronization with the occurrence of of N. fenuis in the tobacco field.
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Table 1 The parameters of semivariogram models and spatial patterns of Nesidiocoris tenuis adults and nymphs
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06-05 0.023 0.023 25.250 0 0 - Pt HL7Y
06-12 0.023 0.099 51.410 76.5 0.418 HE REER
06-19 0.008 0.047 6.920 82.8 0.019 ERR REER
06-26 0.713 2.366 52.440 69.9 0.550 HE REER
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Table 2 The parameters of semivariogram models and spatial patterns of mixed spider populations

RIS/ %
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05-29 0. 0080 0.0080 25.2500 0 0 - Pt L7
06-05 0.0037 0.0135 2.5600 72.3 0. 0650 - R i
06-12 0.0054 0.0618 8.5500 91.3 0.0420 - ek ki
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07-03 0.0575 0.0575 25.2500 0 0 - ek ki
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