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Quantitative assessment and determination the relationship between incidence and severity of rapeseed

Sclerotinia stem rot disease in Mazandaran province
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Abstract

Sclerotinia stem rot is a rapeseed important disease in the world and Iran. For measuring disease incidence and severity and
determination relationship between them, 240 rapeseed fields were investigated in Mazandaran province during years 2010, 2011, 2015 and
2016, and their disease amounts recorded in weekly surveys. Based on final incidence and severity, there were significant differences
(P<0.01) between regions and years. The highest incidence and severity (34.02 and 23.70 percent) was in year 2016 and the lowest of them
(12.85 and 6.32 percent) in year 2015. Between regions, Galogah and Sari had the highest and lowest disease infection respectively. In order
to determine relationship between two mentioned quantities, the related data, were fitted with different mathematical models by linear
regression analysis method. Based on statistical analyses such as coefficient of determination (R?) and standard error of estimates, linear
allometric and square root models had good fitness with data. The linear model was selected as the final model because of the simplicity and
having low computational complexity. Based on slope of linear model equation, there was significant difference (P<0.01) between four years
of investigation. The equation of the model for years 2010 and 2016 was S=0.72(1)-0.99 and for years 2011 and 2015 was S=0.55(1)-0.61.
Weather conditions had significant effects on disease infection in different years.
Key words: Epidemiology, incidence, rapeseed diseases, severity, Sclerotinia sclerotiorum
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Table 1. Results of mean comparison of final incidence and mean severity of Sclerotinia stem rot disease in rapeseed field of different regions of

Mazandaran province during years 2010, 2011, 2015 and 2016 (separately) and combined four years of research.

Final incidence %

Final mean severity %

years Regions years Regions
Miandorod 18.48b Miandorod 12.68b
Sari 15.42b Sari 10.51b

Babolsar 20.07b
Behshahr 22.65ab
Galogah 29.90a

2010 21.30b

Miandorod 11.85b
Sari 13.07b
Babolsar 15.15b
Behshahr 32.25a
Galogah 33.98a

2011  21.26b

Miandorod  12.95ab
Sari 12.62ab
Babolsar 10.38b
Behshahr 10.67b
Galogah 17.63a

2015 12.85¢

Miandorod 42.10a
Sari 24.33b

Babolsar 33.13ab
Behshahr 35.90ab
Galogah 34.62ab

2016 34.02a

Miandorod 21.35abc
Sari 16.36¢
Babolsar 19.68bc
Behshahr 25.37ab
Galogah 29.03a

Mean of four years 22.36

Babolsar 14.16b
Behshahr 16.38ab

Galogah 22.38a

2010 15.22b

Miandorod 5.78b
Sari 6.74b
Babolsar 7.67b
Behshahr 18.09a
Galogah 19.71a

2011 11.6b

Miandorod 6.45ab
Sari  6.06ab
Babolsar 4.95b
Behshahr 5.03b
Galogah 9.12a

2015  6.32¢

Miandorod 29.13a
Sari 16.27b

Babolsar 22.71ab
Behshahr 25.35ab
Galogah 25.05ab

2016 23.70a

Miandorod 13.51bc
Sari 9.89¢
Babolsar 12.37bc
Behshahr 16.21ab
Galogah 19.06a

Mean of four years 14.21
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Table 2. Parameters and statistics of different models having good fitness with incidence and severity data of rapeseed Sclerotinia stem rot

disease in Mazandaran province during years 2010, 2011, 2015 and 2016.

year model intercept slope R* SEE™
Linear -1.12 0.74 98.79 0.81
2010 allometric -1.26 1.29 99.23 0.14
square root -0.45 0.92 99.11 0.13
Linear -0.67 0.56 99.45 0.51
2011 allometric -1.39 1.23 99.78 0.08
square root -0.35 0.79 99.55 0.09
Linear -0.55 0.53 98.99 0.36
allometric -1.37 1.23 99.76 0.08
2015 square root -0.30 0.77 99.21 0.08
Linear -0.85 0.71 99.41 0.80
allometric -1.25 1.27 99.51 0.12
2016 square root 034 0.88 99.31 0.14
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“and “- Mean coefficient of determination and standard error of estimates, respectively.
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Table 3. Results of mean Comparison of parameter slope of

linear model equation related to incidence and severity relationship

of rapeseed Sclerotinia stem rot disease in Mazandaran province
during years 2010, 2011, 2015 and 2016.

Year slope

2010 0.740a
2011 0.561b
2015 0.534b
2016 0.705a
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Fig. 1. Diagrams of linear model for incidence and severity relationships of rapeseed Sclerotinia stem rot disease in different regions of Mazandaran
province during years 2010, 2011, 2015 and 2016
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Fig. 2. Mean of monthly temperature (A), rain (B) and number of rainy days of five regions in different months during four years of research.
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