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Abstract

In this ten-year study (2009-2018), rainfed wheat fields were selected to evaluate disease and examine
associations of climatic data with wheat yellow rust disease epidemics across four regions, Sarpolzohab and
Gilangharb (tropical), Eslamabad Gharb and Mahidasht (temprate). No disease was evident in 2009-2010,
2016-2017 and 2017-18 and there was low and sparce disease levels in remainder years. Principal component
analysis of climatic and disease data indicated that number of rainy days from October to May, periods of
consequential days with minimum temperature within 6-9°C and maximum relative humidity > 60%, and
longest period with these climatic characters were the best indicators of yellow rust disease epidemics
occurrence across four study regions. Two characters of monthly average of maximum relative humidity for
February and minimum temperature of March were also identified as important disease epidemics predictors.
Two characteristics, number of icy days and days with minimum temperature under -10°C were recognized
as best indicators to predict disease onset time. To test efficiency of developed stripe-rust-predicting model,
lack of or low disease occurrence for two years of 2017 and 2018 were predicted correctly.

Key words: disease occurrence, epidemic, rainfed land, stripe rust.
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Table 1- Ordinal logit regression model for predicting rain-fed wheat yellow rust in Kermanshah province
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Variables Parameter estimate Chi prob.

Constant 1 12.47 <0.001
Contant 2 16.25 <0.001
Mean maximum relative humidity in Bahman 0.06 <0.063
Mean minimum temperature in Esfand 0.25 <0.003
Periods of days with minimum temperature 6-9°C & relative humidity >60% 0.20 < 0.056
Rainy days no. 0.13 <0.001
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Table 2- Climatic data for 2013-2018 years in Sarpol Zohab, Kermanshah province

Climatic parameter Temperature Rainfall Relative humidity
Year Month Mean  Maximum Minimum mm Maximum Minimum
2013 Dey 8.1 15.2 3.1 44.8 88 38

Bahman 8.8 15.5 34 46.9 90 40
Esfand 13.5 20.8 7.5 91 90 38
2014 Farvardin 16 243 8.3 19.2 85 29
Ordibehesht 239 33.1 15.2 2 68 19
Dey 7.7 14.5 2.5 13.8 93 46
Bahman 10.4 18.1 4.7 17.7 89 35
Esfand 12 19.8 53 53.8 84 30
2015 Farvardin 16.5 242 9.1 27.1 83 27
Ordibehesht 23.4 323 14.1 3.7 59 13
Dey 8.7 15.2 4.2 73.9 95 48
Bahman 8.7 154 3.5 52.2 91 44
Esfand 14.2 21.2 8.7 55.1 89 37
2016 Farvardin 153 22.4 8.9 129.4 89 38
Ordibehesht 22.9 31.8 14.9 19.1 79 -
Dey 8.3 15.4 3.1 36.2 91 -
Bahman 6.6 13 1.8 72.1 93 -
Esfand 11.8 19.7 4.8 66.5 85 -
2017 Farvardin 16 22.6 10 82.1 90 41
Ordibehesht 23.1 32.7 13.9 54 74 19
Dey 11.3 19.2 5.8 339 78 31
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Bahman 10.6 17.6 54 156.5 84 35

Esfand 14.5 20.9 8.7 96.1 85 40
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Table 3- Climatic data for 2013-2018 years in Eslam Abad Gharb, Kermanshah province

Climatic parameter Temperature Rainfall Relative humidity
Year Month Mean  Minimum Minimum mm Maximum  Minimum
2013 Farvardin 10.8 18.7 2.5 422 85 26

Ordibehesht 16.9 25.5 7.8 25 77 22
Khordad 21.6 31.2 10.8 3.7 60 15
2014 Farvardin 10.3 18.3 2.6 58.1 86 39
Ordibehesht 17.4 27 6.5 9.7 68 19
Khordad 24.5 33.6 13.3 0 56 19
Farvardin 9.6 16.6 33 137.6 87 40
2015
Ordibehesht 16.3 24.8 8.1 39.8 87 31
Khordad 20.1 29.5 9.3 0 69 17
2016 Farvardin 10.4 17.2 4.2 135.1 89 40
Ordibehesht 17.1 26.1 7.3 21.5 80 26
Khordad 21.4 31.8 9.2 0 63 15
2017 Farvardin 12.9 20.9 4.2 96.8 82 46
Ordibehesht - 20 7.8 153.9 90.2 48.5
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Table 4- Key climatic characteristics for predicting yellow rust in three disease foci of Kermanshah province

Climatic parameter Rainy Icy Days with ~ Longest period of  Periods of days Mean Mean
i days days minimum  days with minimum  with minimum minimum  maximum
Year Region no. no. temperature < temperature 6-9°C temperature 6-9°C temperature in  relative
-10°C & relative humidity & relative humidity ~ Esfand humidity in
>60% >60% Bahman
2013- Sarpol Zohab 53 18 0 11 9 7.5 90
14
Gilan Gharb 39 13 0 5 5 7.6 75
Islamabad Gharb 53 85 2 5 9 0.8 90
2014- Sarpol Zohab 60 8 0 4 13 53 89
15
Gilan Gharb 54 4 0 5 10 6 60
Islamabad Gharb 62 97 0 5 6 -1.1 87
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2015- Sarpol Zohab 74 8 0 4 7 8.7 91
16

Gilan Gharb 50 9 0 6 11 9.2 79

Islamabad Gharb 78 87 1 6 13 2.5 90

2016- Sarpol Zohab 59 30 0 3 7 4.8 93
v Gilan Gharb 47 15 0 8 7 6.1 43
Islamabad Gharb 59 109 8 4 4 -2.4 92

2017- Sarpol Zohab 66 7 0 4 7 8.7 84
a Gilan Gharb 62 2 0 6 7 8.5 74
Islamabad Gharb 66 81 0 9 8 1.8 &9
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Figure 1- Detection of best climatic predictors of wheat yellow rust in rain-fed fields of Kermanshah province using PCA test
(RH= mean maximum monthly relative humidity (RH), T= mean minimum monthly temperature, nd7-8%60= days with
minimum temperature within 7-8°C & maximum RH >60%, Lncon6-9%60= periods of consequtive days with minimum
temperature within 6-9°C & maximum RH >60%, Epidemic= no disease to epidemic disease, Occ.T= disease onset date,

nd_10= days with minimum temperature <-10, ndrainy= rainy days, ndicy= icy days)
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