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Abstract

In order to determining of the distribution models and potential areas of two heteropteran green bugs, namely Brachynema germarii
and Nezara viridula, the Maximum Entropy model (Maxent) was used to predict their potential distribution in 11 climates of Kerman
province. Nezara viridula is known as the important pest of cotton as well as for vegetables and cucurbits. Brachynema germarii is a well-
known pest of pistachio trees, which transmits fungi and causes stigmatomycosis. Distribution model was obtained using seven
environmental predictors and presence records. The accuracy of distribution models was also evaluated by the area under receiver operating
characteristic curve (AUC) value. According to the Jackknife test, the annual mean temperature and the mean diurnal range were the most
contributing bioclimatic variables in B. germarii and N. viridula distribution modeling. The results showed that dry climate with cool winters
and warm to very warm summer in the northern and central parts of the Kerman province were suitable for occurrence of B. germarii.
Species distribution model of N. viridula showed its suitable distribution in dry climates with mild to cool winters and very warm summers,
in the southern of Kerman province. The AUC values, based on training data, were 0.81 for B. germarii, 0.90 for N. viridula confirming the
high accuracy of Maxent in predicting the distribution model of the two stink bugs.
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Table 1. Selection environmental variables in distribution model for Brachynema germarii and Nezara viridula in Kerman province.

Codes Layer's Name
by us ey rU

biol Annual Mean Temperature *

bio2 Mean Diurnal Range (Mean of monthly (max temp — min temp)) O

bio3 Isothermality

bio4 Temperature Seasonality O

bio5 Max Temperature of Warmest Month * o

bio6 Min Temperature of Coldest Month *

bio7 Temperature Annual Range 0

bio8 Mean Temperature of Wettest Quarter *

bio9 Mean Temperature of Driest Quarter *

biol0 Mean Temperature of Warmest Quarter *

biol 1 Mean Temperature of Coldest Quarter *

biol2 Annual Precipitation o

biol3 Precipitation of Wettest Month

biol4 Precipitation of Driest Month

biol5 Precipitation of Seasonality

biol6 Precipitation of Wettest Quarter

biol7 Precipitation of Driest Quarter o

biol8 Precipitation of Warmest Quarter 0

biol9 Precipitation of Coldest Quarter
* Bioclimatic variable selected in distribution model of Brachynema germarii. Brachynema germarii S\ 5 Jde 55 4y HISG gla e *
0 Bioclimatic variables selected in distribution model of Nezara viridula. Nezara viridula 25\ 5 Jde 53 ab, 48 4 gla s O

sk g les la el 4 by e gla S 5 Ol S Oliul o8l shiag —Y J g

Table 2. Climatic zones of Kerman province, their code and temperature and moisture characteristics

Number Climates Codes Moisture Winter Summer
s, it a5 ash) S s
1 A-C-VW Aride Lo Cool = Very Warm » g
2 A-C-W Aride i Cool Warm . S
3 A-K-M Aride Six Cold 5 s Mild Jtixe
4 A-K-W Aride i Cold 3 e Warm ¢ S
5 A-M-VW Aride i Mild Jdixs Very Warm ¢ S =
6 A-M-W Aride i Mild Jiss Warm o S
7 HA-C-VW Hyper Aride i [l Cool = Very Warmr J,f P
8 HA-M-VW Hyper Aride i b Mild Jtixs Very Warm ¢ S =
9 SA-C-W Semi Aride (i 4o Cool S Warm ¢ S
10 SA-K-M Semi Aride ix aey Cold 5 s Mild Jixe
11 SA-K-W Semi Aride izt 4o Cold 5 ,.s Warm . S
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Fig. 1. The current distribution map of Brachynema germarii
(A) and Nezara viridula (B) in different climates of Kerman

province. For climate codes see Table 2.
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Fig. 2. Prediction of habitat suitability Brachynema germari (A)
and Nezara viridula (B) in Kerman province. According to color
range from red to blue, areas with red are suitable for species

distribution.
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Fig. 3. A, B, C, Marginal response curves of the predicted probability of Brachynema germarii occurrence for explanatory variables that
contributed substantially to the Kerman province Maxent model. Red lines indicate mean values for the 25 iterations of the Model. Blue shading

indicates the range of environmental values of the 25 iterations of the model. D, Maxent Jackknife tests of the environmental variable importance. See

Table 1 for definition of bio variables.
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range of environmental values of the 25 iterations of the model. D, Maxent Jackknife tests of the environmental variable importance. See Table 1 for

definition of bio variables.
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