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Investigation of some environmental parameters effect on incidence and distribution of Nezara viridula L.
and Acrosternum millieri in Yazd provine of Iran using Maximum Entropy modeling
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Abstract

Recognition of environmental factors and variables affecting the incidence and distribution of insect pests has always been considered
by researchers as one of the strategic aims of pest control. Nezara viridula L. and Acrosternum millieri Mulsant & Rey. have been introduced
recently as one of the most important pests of pistachio and almond products in the Yazd province of Iran. In this study, the effect of
environmental variables on the presence and distribution of these species was performed using the maximum entropy method. The results of
the Jacknife test for N. viridula showed that the variables of altitude and maximum temperature of the warmest month have the maximum
effect on incidence and distribution when used separately.Finally, by observing the maps obtained from the species distribution model,
"vegetation" for N. viridula and "altitude" for A. millieri were suggested as critical climatic factors in the presence and distribution of the
studied species.
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Table 1. Climatic zones of Yazd province, according to temperature
and humidity index

Abbrevation Winter Summer Moisture
A-C-VW cool very warm arid
A-C-W cool warm arid
A-K-W cold warm arid
A-M-VW mild very warm arid
SA-K-M cold mild semi-Arid
SA-K-W cold warm semi-Arid
SA-C-W cold warm semi-Arid
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Table 2. Environmental variables used in predicting the incidence
and distribution of Nezara viridula and Acrosternum millieri

in Yazd province

Environmental parameter Code of
parameter

Annual mean temperature (°C) Bio 1
Maximum temperature of warmest month(°C) Bio 5
Maximum temperature of coldest month(°C) Bio 6
Annual precipitation (mm) Bio 12
Precipitation of wettest month (mm) Bio 13
Precipitation of driest month (mm) Bio 14
Altitude (m) Elevation
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Fig. 1. Seven climatic zones in Yazd province based
on ICADRA zonation
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Table 2. Environmental variables used in predicting the incidence
and distribution of Nezara viridula and Acrosternum millieri
in Yazd province

- Code of
Environmental parameter
parameter

Annual mean temperature (°C) Bio 1
Maximum temperature of warmest month(°C) Bio 5
Maximum temperature of coldest month(°C) Bio 6
Annual precipitation (mm) Bio 12
Precipitation of wettest month (mm) Bio 13
Precipitation of driest month (mm) Bio 14
Altitude (m) Elevation
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Fig. 3. Correlation between environmental variables and regularized training gain based on Jackknife tests. These variables are categorized into three

categories: without variable (green), with only variable (blue), and with all variables (red). Jacknife test's results illustrate the massive effect of
altitude, the maximum temperature of the warmest month (Bio 5) on the distribution of Nezara viridula and Acrosternum millieri in Yazd province.
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Fig. 4. Experiments of the environmental variables' importance and marginal response curves of contribution variables to predict the incidence
probability of Nezara viridula in Yazd province of Iran were performed by MaxEnt. See table 2 for the definition of Bio variables.
No significant influence of the driest month's precipitation (Bio 14) is detected, while the interference
of other variables is significantly visible in the distribution of N.viridula in Yazd province.
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Fig. 5. Experiments of the environmental variables' importance and marginal response curves of contribution variables to predict the incidence
probability of Acrosternum millieri in Yazd province of Iran were performed by MaxEnt. Like Nezara viridula, the precipitation
of driest month(Bio 14) on the presence and distribution of the species was not significant, but the other variables explained
in table 2 had a meaningful effect on the presence and distribution of Acrosternum millieri in Yazd province.
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