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Risk zonation mapping of Fusarium Head Blight disease of wheat using Fuzzy
and GIS model in Golestan province
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Fig. 1. Situation of Golestan province in Iran, related cities and location of synoptic stations

o8l ooty
olesle 31 (VY Jgaz) ldS sliwl jo 05250 owlidlsn sboolSius! 4y ax g5 b Jlai 0590 colBl sloosls
3ty il S el e gl ol 55 Los 5 sk 2 Ly ML i s S bty
6Ok Y G” Yo Gldls & by yo U] EL"-’)‘ 9 @L.‘B‘,x} P dsb b ol yorr S g ol

WL PR

(S swlidlgn Hlojle ane) HladS il S giew slo oing! o 98 =) Jgo
Table 1. Synoptic station list of Golestan province (source of weather organization)

NESNR Sty ol s Gl e Gl b gl
Station code Synoptic Station Province Latitude Longitude Altitude

99242 Bandar-e-Torkaman Golestan 36.9 54.06667 0
99241 Gorgan(Hashemabad) Golestan 36.85 54.26667 13.3
88113 Kalaleh(Airport) Golestan 37.385 55.45944 128.8
99240 Gonbad-e-kavus Golestan 37.267 55.21278 37.2
99300 Aliabad-e-katul Golestan 36.9 54.88333 184
40738 Gorgan Golestan 36.905 54.41361 0
40721 Maravehtappeh Golestan 37.801 55.94333 460
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Fig. 2. Classification of susceptible areas of Fusarium spp. of wheat cluster with fuzzy model
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Table 2. Average percentage of infected fields in the studied areas

Cities in Golestan Ol gl b o (LSe) cuS )y mhe  (Sogll 5158 Sogllas s

Province obds Under cultivation ~ Pollution Percentage of

area (Hectare) report contamination
Gorgan o83 250025 24 96
Kordko 59,5 12038 10 83
Aliabad oLl e 22610 18 81
Azadshahr BNy 10052 8 80
Gonbad-e-kavus ogslS s 28615 4 14
Ramiyan ol 13070 10 76
Minodasht Cbdghas 11678 4 45
Bandar-e-Torkaman oS 5 o 2800 2 67
Agh ghala N 21140 6 28
Bandar-e-gaz ,u. 1 3100 3 100
Kalaleh s 9560 1 10

olest T iy 2B e m &
‘ - Safe Ay
poif dlys cag ol jad Cudls Low risk s of
Hazard U
Highrisk - Wl
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Fig. 3. Distribution map of Fusarium spp. Of wheat cluster in Golestan province
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Table 3. Classification of distribution map of Fusarium spp. Of wheat cluster in four-story area

55 Sogll soys Class ity Cities L oy e
ail,  Percentage of
code contamination

1 0-25 Safe sks o, Kalaleh, Gonbad-e-kavus 9lS asS WIS
2 26-50 Lowrisk LS Agh ghala, Minodasht Ciogie OB
3 51-75 Hazard s Ls Bandar-e-Torkaman oS 5y
4 76-100 Highrisk s, Kordko, Aliabad, oLl egSs,S
Azadshahr, Ramiyan, NI
Oy syt o
Gorgan, Bandar-e-gaz - o
F oS
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Table 4. Fuzzy Kappa coefficient error matrix

Class SN s ket Sbks sy s S
Safe Lowrisk Hazard Highrisk Total Correctness
Safe s o 24 4 2 5 35 68.58
Low risk PSR 0 10 2 4 16 62.50
Hazard Sz 0 0 0 3 3 0
High risk s 0 0 4 42 46 91.30
Total o> 24 14 8 54 100
Correctness oo 76

Kappa coefficient L o, 072
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