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Abstract

To provide suitable models for predicting the temporal progress of barley leaf stripe disease caused by Pyrenophora
graminea, epidemiological studies were conducted in 2019-2021. The temporal progress of disease was examined in
five cultivars (Zehak, Nimroz, Auxin, Nowruz and lzeh) of barley in a randomized complete block design with four
replications at Golestan Research Station in Khuzestan Province. Well-known epidemiological models such as
Monomolecular, Logistics, Log-logistics, Gampertz and Weibel were used to assess the disease progress. The results
showed that, in all cultivars, the log-logistic model is the most proper model in describing disease progress. In order to
determine crop loss caused by barley stripe disease, 1000-kernel weight, yield and area under disease progress curve
(AUDPC) during the growing season were measured. The results showed that the integral model using AUDPC as an
independent variable and the loss percentage as a dependent variable in the Nowruz cultivar
(L=33.241+0.0002AUDPC) can justify 50% of AUDPC changes against crop loss. In the multivariate model, disease
severity at different stages was considered as an independent variable and yield was considered as a dependent variable.
This model had high efficiency in estimating the amount of yield. The results also showed that disease severity in the
early stages of disease symptoms and after heading is more important than other phenological stages in yield estimation.
This multivariate model (Y = 4836.17 — 38.51X;- 33.78X7+ 16.83X3s- 26.56X35) could explain more than 90% of
changes in disease severity versus crop yield.
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Table 1. Summary of the models used for disease progress data analysis.

Model Linearized form dy/dt
Monomolecular ~ Ln[1/(1 —y)] = Ln[1/(1 —y,)] + rmt rv(1—y)
Logistic Lnly/(1 =y)] = Ln[y,/(1 = yo)] + it riy(1—y)
Gompertz —Ln[-Ln(y)] = —Ln[-Ln(y,)] + ret rey[=Ln(y)]
Log-logistic Ln[y/(1 = y)] = L[y, /(1 = y1)] + ry Ln(t) ry(1—y)/t
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Table 2. Statistics values of disease progress evaluated models in the cultivars Zehak, Nimroz, Auxin, Nowruz and lzeh
in two cropping years 2019-2020 and 2020-2021 in the field.

Cultivar model” R? Radj? ME RMSE CD EF CRM
L 64.04 65.41 0.03 0.02 0.888 0.747 0.027
LL 85.42 87.25 0.00 0.01 0.956 0.981 0.009
Zehak G 65.43 66.83 0.03 0.02 1.027 0.808 0.020
W2 65.75 67.15 0.03 0.02 1.101 0.820 0.028
W3 65.34 66.73 0.03 0.02 1.249 0.724 0.096
M 65.12 66.51 0.03 0.02 1.180 0.870 -0.002
L 60.88 62.18 0.01 0.01 1.021 0.831 0.044
LL 75.26 76.87 0.00 0.00 1.077 0.986 0.015
Nimroz G 58.89 60.15 0.01 0.01 1.053 0.866 0.030
W2 57.49 58.72 0.01 0.01 1.176 0.869 0.043
W3 59.10 60.36 0.01 0.01 1.167 0.846 0.05
M 50.74 51.82 0.01 0.01 1.109 0.920 -0.001
L 69.40 70.89 0.01 0.01 0.921 0.848 0.032
LL 84.24 86.05 0.00 0.00 1.093 0.989 0.019
Auxin G 69.41 70.89 0.01 0.01 1.102 0.889 0.030
W2 68.97 70.44 0.01 0.01 1.188 0.862 0.069
W3 69.57 71.06 0.01 0.01 1.224 0.873 0.050
M 64.59 65.97 0.01 0.01 1.118 0.941 0.010
L 82.74 84.52 0.08 0.07 0.881 0.882 0.047
LL 97.04 99.13 0.06 0.03 1.061 0.982 0.005
Nowruz G 90.51 92.45 0.07 0.05 1.011 0.945 0.020
W2 90.27 92.21 0.08 0.05 1.022 0.941 0.015
W3 86.76 88.62 0.07 0.07 1.034 0.896 0.067
M 94.36 96.38 0.05 0.03 1.076 0.981 -0.011
L 88.54 90.44 0.06 0.07 0.907 0.918 0.054
LL 97.01 99.10 0.07 0.04 1.043 0.978 -0.021
Izeh G 96.04 98.11 0.06 0.04 0.99 0.971 0.015
W2 95.32 97.37 0.07 0.05 1.004 0.967 0.011
W3 91.64 93.61 0.07 0.06 0.958 0.943 0.030
M 97.51 99.61 0.03 0.03 0.912 0.992 -0.004

* L: Logistic, LL: Log- logistic: G: Gompertz, W2: Weibull (c=2), W3: Weibull (c=3), M: Monomolecular
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Figure 1. Temporal progress of observed disease (y), predicted disease (yp), observed dy/dt (dy/dt), predicted dy/dt (dy
p/dt) of barley leaf stripe disease using log-logistic model in Zehak (A), Nimroz (B), Auxin (C), Nowruz (D) and lzeh
(E) cultivars and compared them with actual data in field conditions.
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Figure 2. Comparison of the average area under disease progress curve (AUDPC) of barley cultivars (Zehak, Nimroz,
Auxin, Nowruz and Izeh) in interaction with Pyrenophora graminea in two crop years using LSD test.
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Figure 3. Comparison of yield loss in barley cultivars due to barley stripe disease in two crop years.
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Figure 4. Comparison of 1000 kernel weight loss in barley cultivars due to barley leaf stripe disease in two crop years.
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Table3. simple and multivariate regression models of barley stripe disease severity and yield in Zehak, Nimroz, Auxin,
Nowruz and Izeh cultivars in two crop years 2018-2019 and 2019-2020.

Model

coefficient of determination (R?)

Y=4836.17 — 38.51X3- 33.78X7+ 16.83X28- 26.56 X35
Y=4567.39- 3.85X2s- 21.58 X35

Y=4887.28- 29.94X;- 62.86X7

Y=4775.93- 64.62X7

Y=4595.4- 32.36X2;

Y=4569.31- 27.71X2s

Y=4566.22- 25.04X3s

Y=4638.7- 43.89X14

Y=5535.6- 412.22X;

94.19
92.90
92.72
92.60
93.12
92.49
92.89
89.57
36.46
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