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Investigation of the most important climatic factors affecting distribution of Autographa gamma
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Abstract

The Silver Y, Autographa gamma and the Turnip moth, Agrotis segetum are considered amongst the most important agricultural pests in
the world and Iran. In this paper, the potential distribution of these species in Iran and the important climatic factors affecting their distribution
were determined using MaxEnt model, R package and ArcGIS based on their occurrence data. The results showed that, the most suitable areas
in both species, are restricted to the northern Provinces; but in A. segetum the Bushehr Province, parts of the Chaharmahal and Bakhtiari and
Kohgiluyeh, and Boyerahmad Provinces, and north of the Fars are also suitable. The main environmental variables contributing to their
distribution were isothermality (bio2/bio7) (bio3), average wind speed in August (wind8), and precipitation seasonality (coefficient of
variation). Moreover, precipitation of the driest quarter (bio17) and precipitation of the wettest quarter (bio16) were dominant climatic factors
in Au. gamma and A. segetum, respectively. Additionally, the altitude had a major effect in distribution model of A. segetum. Having knowledge
about the suitable areas for these species considering their host preferences will be effective in providing their management programs.
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Fig. 1. Correlation coefficients of the retained environmental
variables for MaxEnt modeling. Darker shades of blue and red show
relatively high positive and negative correlation values, respectively,
while lighter shades of blue and red show low positive and negative
correlation values, respectively.
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Table 1. Description of the selected predictor variables used in MaxEnt model for Au. gamma and A. segetum and their percentage contribution.

Variable Abbreviation

R —
Unit Contribution (%)

Autographa gamma Agrotis segetum
Precipitation seasonality (coefficient of variation) biol5 - 25.6 3.9
Isothermality (bio2/bio7) (x100) bio3 °C 18.4 13.4
Precipitation of wettest quarter biol6 mm 9.2 16.2
Precipitation of driest quarter biol7 mm 6.9 6.1
Temperature annual range (bio5-bio6) bio7 °C 3.9 6.6
Elevation altitude m 4.9 8.4
Average wind speed in August wind8 mxs? 23.6 19.2
Average wind speed in February wind2 m xs? 1.9 0.6
Average wind speed in May wind5 m xs? 1.7 2.5
Average wind speed in January windl mxs?t 1.2 8.7
Average wind speed in March wind3 mxs?t 0.7 0.7
Average wind speed in December wind12 mxs? 0.5 11
Average wind speed in November wind11 mxs? 0.5 5.7
Average wind speed in September wind9 mxs?t 0.5 1.9
Average wind speed in October wind10 mxs?t 0.3 3.6
Average wind speed in April wind4 mxs?t 0.2 13
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Fig. 2. Collecting data locations of Au. gamma (red triangle) and A.
segetum (yellow circle) specimens in Iran using AcrGIS (Version
10.5), considering outline map of the provinces. 1) West Azarbaijan.
2) East Azarbaijan. 3) Ardebil. 4) Gilan. 5) Mazandaran. 6) Golestan.
7) North Khorasan. 8) Razavi Khorasan. 9) Semnan. 10) Tehran. 11)
Alborz. 12) Ghazvin. 13) Zanjan. 14) Kordestan. 15) Kermanshah.
16) Hamedan. 17) Markazi. 18) Ghom. 19) Ilam. 20) Lorestan. 21)
Esfahan. 22) Yazd. 23) South Khorasan. 24) Kerman. 25) Fars. 26)
Kohgiluyeh and Boyerahmad. 27) Chaharmahal and Bakhtiari. 28)
Khuzestan. 29) Bushehr. 30) Hormozgan. 31) Sistan and
Baluchestan.
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Fig. 4. Predicted Potential Distribution of Au. gamma (A) and
A. segetum (B) in Iran using MaxEnt, with mean habitat suitability
map over 10 replications of bootstrapping simulation. Dark blue and
red colors indicate unsuitable and most suitable areas, respectively.
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Fig. 3. ROC curve verification of the predicted potential habitat for
Au. gamma (a) and A. segetum (b) using MaxEnt.
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