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The changes of disease progression curves of apple scab disease using of fungicides in North Khorasan province
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Abstract

Scab disease caused by Venturia inaequalis is the most important diseases of apple in the world which causes serious damage, especially
in areas with wet and moderate weather. In order to investigate the effect of fungicides on the time progression curve of apple scab disease in
North Khorasan province, the experiment was conducted in the form of Randomized Complete Block Design with eight treatments and eight
replications in Bojnord city. With the appearance of disease symptoms, samples were taken in a regular schedule every week until the disease
progression was reduced in the control. Disease Incidence and severity percentage of the disease in each tree were determined and statically
analyzed. Using linear regression, disease progression curves were fitted with six growth models as conventional models including linear,
exponential, monomolecular, logistic, log-logistic and Gompertz linearized. The results showed that the progression curves changes from the
Gompertz model in the control samples by using of fungicides according to the efficiency of each treatment to the log-logistic model and
finally to the monomolecular model.
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Fig. 1. Linear (y *) growth curves (intensity versus time) of apple scab in North Khorasan province. a) Monomolecular model

(Dagonis SC 1mi/l), b) Gompertz model (Control (water spraying)), ¢) Exponential model (Flint), d) Logistic model (Stroby) and e)
Log-logistic model (Flint). Time has been counted as the number of days since April
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Table 1. Results of evaluation of disease progression curves of apple scab in North Khorasan province in 2023

Model Dagonis Dagonis SC Dagonis SC Flint WG Stroby WG CaptanWP50 Control Control
SC1mi/l  0.8ml/l 0.6ml/l.  50% 0.2ml/l  0.2ml/I % 3g/l  (water spraying) (no spraying)
Linear 0 2 0 0 0 0 0 0 2
Monomolcular 5 2 1 0 2 0 0 0 10
Logestic 0 0 0 1 1 2 1 1 6
Log-logestic 3 4 6 7 5 6 2 1 34
Exponential 0 0 1 0 0 0 1 1 3
Gompertz 0 0 0 0 0 0 4 5 9

Olal 2 Ol 55 Ay e (i 351 5l e s ol a0 (ola A5 i 03 ot 05 S5 40 525 Sl Jool> ol =Y gar
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Table 2. Results of linear regression analysis of growth curve of apple scab after fitting six growth models in
North Khorasan Province in 2023

Treatment Model R2(%) S.E.E. R*2(%)
Linear 95.52 0.002 95.14
Monomolcular 97.37 0.0015 96.89
. Logestic 75.44 0.223 74.57
Dagonis SC 1ml/l Log-logestic 7857 0.216 7813
Exponential 78.46 0.124 77.90
Gompertz 80.46 0.032 79.93
Linear 95.37 0.002 94.97
Monomolcular 96.52 0.0018 95.84
. Logestic 93.78 0.112 93.22
Dagonis SC 0.8ml/l Log-logestic 98.30 0.11 97.79
Exponential 87.78 0.116 87.21
Gompertz 88.14 0.018 87.58
Linear 78.76 0.007 77.28
Monomolcular 80.69 0.0065 79.17
. Logestic 93.08 0.218 92.50
Dagonis SC 0.6ml/l Log-logestic 97.31 0.201 96.83
Exponential 93.05 0.215 92.49
Gompertz 94.82 0.036 94.27
Linear 90.51 0.006 90.18
Monomolcular 90.59 0.005 90.17
. Logestic 89.87 0.058 89.42
Flint WG50% 0.2mi/l Log-logestic 94.38 0.051 94.11
Exponential 89.77 0.058 89.41
Gompertz 89.96 0.013 89.61
Linear 86.53 0.0059 86.19
Monomolcular 87.56 0.004 87.21
Logestic 84.01 0.151 83.55
Stroby WG 0.2ml/l Log-logestic 90.59 0.13 90.25
Exponential 83.97 0.15 83.52
Gompertz 85.43 0.026 85.02
Linear 88.99 0.005 88.79
Monomolcular 89.24 0.0061 89.05
Logestic 81.62 0.156 81.30
CaptanWP50% 3¢/l Log-logestic 97.98 0.126 97.77
Exponential 87.57 0.047 87.35
Gompertz 88.16 0.019 87.96
Linear 83.43 0.0031 82.65
Monomolcular 83.65 0.0034 82.90
Control (water spraying) Logestic ) 90.4 0.041 90.23
Log-logestic 89.73 0.033 89.62
Exponential 90.13 0.038 89.96
Gompertz 96.19 0.015 96.03
Linear 88.79 0.0042 88.59
Monomolcular 88.88 0.0047 88.69
Control (no spraying) Logestic 94.73 0.042 94.51
Log-logestic 89.45 0.047 89.27
Exponential 90.57 0.047 90.35
Gompertz 98.16 0.019 97.96

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

estimate) & R.? (adjusted coefficient of determination).
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Table 3. The results of of examining the changes in the growth rate and the area under the disease curve due to the use of fungicides
on apple scab in North Khorasan province in 2023

Model Dagonis SC Dagonis SC Dagonis SC Flint WG50% Stroby WG CaptanWP50 Control Control
Imi/l 0.8ml/I 0.6ml/I 0.2ml/I 0.2ml/I % 39/l (water spraying) (no spraying)
Rateof 0.852 0.735 1.077 1.207 1.126 1.45 1,548 1,500
Log-logestic
AUDPC 5.12 7.16 14.95 48.24 22.27 215.20 399.77 397.51
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Table 4. Best growth equations to describe apple scab by using fungicides in North Khorasan Province

Treatment Fitness model R2(Percentage) Linear equation
Dagonis SC 1ml/I Monomolcular 97.37 Ln[1/(1-y)]=(0.000173221)+0.0000213001*t
Dagonis SC 0.8ml/I Log-logestics 98.30 Ln[y/(1-y)]=(-9.25796)+0.73546*Ln(t)
Dagonis SC 0.6ml/I Log-logestics 97.31 Ln[y/(1-y)]=(-11.14067)+1.07782*Ln(t)
Flint WG50% 0.2ml/I Log-logestics 94.38 Ln[y/(1-y)]=(-6.42616)+1.20742*Ln(t)
Stroby WG 0.2ml/I Log-logestics 90.59 Ln[y/(1-y)]=(-9.68976)+1.12619*Ln(t)
CaptanWP50% 3¢/l Log-logestics 97.98 Ln[y/(1-y)]=(-8.66665)+1.45065*Ln(t)
Control (water spraying) Gompertz 96.19 -Ln[-Ln(y)]=(-1.05543)+0.0040866*t
Control (no spraying) Gompertz 98.16 -Ln[-Ln(y)]=(-1.0764)+0.00443776*t
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