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Figure 1. Distribution of grape cultivation in North Khorasan province (red zone) in four cities under
investigation and location of synoptic meteorological stations in those cities (blue circle)
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Table 1. Relationship between occurrence and severity of grapefruit disease in four vineyards of North
Khorasan province with different regression models during 2018 and 2019

Bojnourd Mane va Farooj Shirvan Province Percentage

Model Samalghan

18 19 18 19 18 19 18 19 18 19 -
Linear 3 3 1 1 4 4 5 3 13 11 24
Power 3 4 6 6 3 3 2 4 14 17 31
Sqrt 0 1 0 0 0 2 2 1 2 4 6
Complementary — , , 3 3 3 1 1 2 11 8 19
Log-Log

1FAA 9 1TFAY Sl Sl (b Jlo — Obiuw 3 D390 & 59551 (A1 &5 s (S slows DD — £ 989 Skl y o3l ¥ J9u
Table 2. Relationship between Incidence-Severity of downy mildew of grapevine as a City-Year during
the years 2018 and 2019

Rejion Year  Fitness model R? SEE Slope Intercept
Bojnourd 2018 Complementary Log-Log 98.77 0.038 1.214 -0.898
2019  Power 98.26 0.136 1.442  -0.457
Mane va 2018  Power 99.25 0.064 1.263  -0.563
Samalghan 2019 Power 97.79 0.081 1.325 -0.533
Farooj 2018 L!near 98.87 0.001 0.305 -0.004
2019 Linear 98.98 0.009 1.768  -0.066
Shirvan 2018 Linear 98.7 0.005 1.379  -0.002
2019  Power 98.92 0.038 1.184 -0.884
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Figure 2. Linear diagram of regression models used to describe the incidence of downy mildew of
grapevine against severity in the cities under study during 2018 and 2019: (a) Bojnourd 2018; b)
Bojnourd 2019; c)Mane and Samlaghan 2018, d)Mane and Samlaghan 2019 e) Shirvan 2018, f) Shirvan

2019, g) Farooj 2018 and h) Farooj 2019
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Figure 3. Comparison of four models to describe the relationship between Incidence-Severity of downy
mildew of grapevine in 40 vineyards in North Khorasan province during 2018 and 2019: a) linear
model, b) secondary model, ¢) power model and d) Logarithm logarithm model
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Table 3 - Equation and final model of the relationship between Incidence-Severity of downy mildew of
grapevine in North Khorasan province during 2018 and 2019

Rejion Model Equation R’ SEE R, *
Bojnourd Power S=(0.534)x|1%%%) 92.82 0.136  92.63
Mane va Samalghan Linear S=(0.4691)x1-0.01711  94.16 0.031 94.14
Shirvan Power S=(0.684)x1147 93.17 0.084 92.87
Farooj Linear $=(0.3484)x1-0.0078  95.02 0.013  95.00

The statistics used to determine the goodness of fit of the models are: R? (coefficient of determination), SEE (standard error

of estimate) and R, 2 (adjusted coefficient of determination).
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Abstract

Background and Objectives

Grapevine are important and valuable fruits that is contaminated in different parts of Iran,
especially in North Khorasan Province, by the downy mildew of grapevine (Plasmopara
viticola) and its yield decreases. Investigating the relationship between the incidence and
the severity of the disease is one of the important concepts in the epidemiology of plant
diseases. It is easier and faster to measure the incidence of the disease, but the severity of
the disease is an important indicator.

Materials and Methodes

In this study, the relationship between the incidence disease and severity disease of
downy mildew of grapevine in North Khorasan Province (Bojnourd, Mane and
Samalghan, Shirvan and Farooj) during 2018 and 2019. Incidence and severity of disease
were recorded weekly in 80 selected vineyards from early April to stop the disease
progression.

Results

The incidence of the disease was 10.27% in the first year and 51.64% in the second year.

The severity of the disease in the first year was between 1.2 to 6.6% (mean 3.4%) and in
the second year it was between 6.4 to 44.6% (mean 25.82%). Investigation of the
relationship between incidence and severity of disease using four statistical models
(power, linear, quadratic, complementary logarithmic logarithm) power model was able
to express this relationship in 31 vineyards more accurately. In 24 vineyards the
incidence and severity of the disease were well fitted to the data by linear model.
Discussion

Final models were evaluated based on R? SEE and R.? of regression analysis of raw

data. Based on these criteria, final model in Bojnourd as S = (0.534) x | (1.263), in
Shirvan as S = (0.684) x | (1.472), in Mane and Samalghan as S = (0.4691)x 1-0.01711
and in Farooj as S = (0.3484)x1-0.0078 showed relationship between incidence and
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severity of disease. This is the first report to evaluate the relationship between the
incidence and severity of downy mildew of grapevine in Iran.

Keywords: Downy mildew, I-S relationship, Disease measurement, Power model,
Regression



