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ABSTRACT

The early blight disease of potato caused by Alternaria alternata and A. solani is one of the most important epidemic
diseases of potato crop in Iran, out of which A. alternata is the dominant one. For resistance sources, 24 potato
cultivars which are grown throughout Iran were assessed at greenhouse and field conditions. The infection
percentages, severity, and disease scoring scales means showed that the cultivars Markies, Kennebeck, Premiere,
Atlantic, Sante, Sonate, and Agria were the most susceptible ones under greenhouse conditions. However, the
cultivars Granula, Diamont, Picasso, Maradona, and Kayzer were the most resistant ones and were ranged in the
significant and respective groups of statistical analysis. The other cultivars reacted intermediately with a moderately
resistance, tolerance, and moderately susceptible reactions with significant effects. The field results also showed
almost the same results as for greenhouse experiments with significant statistical groups and distinct on the basis of
the disease developments. The disease expansion in advanced stages of the crop growth showed an ascending level of
developments in a varying degree with high significant effects, indicating that, the cultivars reacted independently
and were distinct from each other on the basis of disease severity and scoring scale.
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Table 2. ANOVA of early blight disease infection percentage on potato cultivars in the greenhouse

Source DF Type I SS Mean Square F Value Pr>F

Year 1 70.020 70.020 68.95 <.0001
Rep (Y) 3 2.461 0.615 0.61 0.6586

Date 6 4510.261 1503.420 1480.41 <.0001
YxD 6 199.339 66.446 65.43 <.0001
Cultivar 23 993.787 41.407 40.77 <.0001

YxC 23 225.583 9.399 9.26 <.0001
DxC 138 477.075 6.626 6.52 <.0001
YxDxC 138 265.497 3.687 3.63 <.0001

Al <y (R-Square 0.943) ol s o po (Coeff Var 19.134)

sibesl slas .Sk (ROOt MSE 1.007)

il (Mean 5.266)
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Table 2. ANOVA of early blight disease infection percentage on potato cultivars in the field

Source DF Anova SS Mean Square F Value Pr>F
Year 1 46.476 46.476 1.20 0.273
R (Y) 9 558.677 93.112 2.40 0.026
Cultivar 23 1150.510 50.022 1.29 0.163
VxY 23 947.273 41.185 1.06 0.381
VxR 207 5365.537 38.880 1.00 0.476
Stage 6 7581.540 1263.590 32.62 0.000
VxS 138 5418.992 39.268 1.01 0.446
SxY 6 2973.495 594.699 15.35 0.000
VxSxY 138 5064.994 44.043 1.14 0.169
RxS 54 1962.185 59.460 1.54 0.029

Al g po (R-Square 0.645)

Sl yaasS o o (Coeff Var 21.334)
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Table 3. Mean infection percentage of potato cultivars to early blight disease under greenhouse and field conditions
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Table 4. ANOVA of early blight disease severity on potato cultivars in glasshouse

Source DF Type I SS Mean Square F Value Pr>F
Year 1 0.743 0.743 142.82 <.0001
R (Y) 3 0.015 0.003 0.72 0.5785
Date 6 12.869 4.289 823.51 <.0001
YxD 6 0.629 0.209 40.28 <.0001
Cultivar 23 2.719 0.113 21.75 <.0001
YxC 23 0.978 0.040 7.83 <.0001
DxC 138 1.648 0.022 4.39 <.0001
YxDxC 138 1.297 0.018 3.46 <.0001

oais cu o (R-Square 0.890), s <o o (CoeffVar 5.098),  iolejl slas Sl (ROOE MSE 0.099), .5l (Mean1.045)
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Table 5. ANOVA of early blight disease severity on potato cultivars in the field

Source DF Anova SS Mean Square F Value Pr>F
Year 1 1.253 1.2532374 2.82 0.0933
R (Y) 9 3.161 0.5269440 1.19 0.3110
Varity 23 14.443 0.6279919 141 0.0942
VxY 23 9.834 0.4275916 0.96 0.5120
VxR 207 66.777 0.4838971 1.09 0.2436
Stage 6 169.236 28.2060203 63.53 0.0001
VxS 138 61.143 0.4430702 1.00 0.4940
SxY 6 25.768 5.1536025 11.61 0.0001
VxSxY 138 57.786 0.5024926 1.13 0.1781
RxS 54 19.675 0.5962248 1.34 0.0965

oSy po (R-Square 0.548), &l s o o (CoeffVar 18.348), iolejl slas . iLo(Root MSE 0.998), .5l (Mean 3.225)
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Table 6. Mean susceptibility of potato cultivars to early blight disease under greenhouse and field conditions
1

No 2 3 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Table 7. ANOVA of early blight disease scales on potato cultivars in greenhouse

Source DF Type I SS Mean Square F Value Pr>F
Year 1 2.676 2.676 2491 <.0001
R (Y) 3 0.210 0.052 0.49 0.7430
Date 6 674.304 224.768 2091.35 <.0001
YxD 6 27.547 9.182 85.44 <.0001
Cultivar 23 126.767 5.281 49.15 <.0001
YxC 23 30.154 1.256 11.69 <.0001
DxC 138 80.228 1.114 10.37 <.0001
YxDxC 138 45.770 0.635 591 <.0001

R-Square 0.894 CoeffVar 9.445 Root MSE 0,823  Mean 2.778




WY VWAF Gl g 5l o) 8)lad FA 5,50 (ol (S50l S il
ac)yo dalyl 5o (eejems Slaed) (59, (T 9eaSd (5 )lem LSl (uil)ly A Jax
Table 8. ANOVA of early blight disease scales on potato cultivars in the field
Source DF Anova SS Mean Square F Value Pr>F
Year 1 10207.630 10207.630 166.39 0.0001
R (Y) 9 11984.477 1997.412 32.56 0.0001
Varity 23 16953.565 737.111 12.02 0.0001
VxY 23 6364.317 276.709 451 0.0001
VxR 207 19380.469 140.438 2.29 0.0001
Stage 6 531189.469 88531.578 1443.09 0.0001
VxS 138 27359.338 198.256 3.23 0.0001
SxY 6 148699.629 29739.926 484.77 0.0001
VxSxY 138 15160.672 131.831 2.15 0.0001
RxS 54 19538.384 592.072 9.65 0.0001
R-Square 1.995 Coeffvar 12554  Root MSE 5963  Mean 4.765
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Table 9. Mean scales of potato cultivars to early blight disease at growth stages in greenhouse and field
No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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* Means with the same letter in each column are not significantly different.
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Table 10. Mean infection, severity and scales of early blight disease at growth stages in the field

Stages Growth Infection Percentage Disease Severity Disease Index
Stage 7 66.963 A 8.506 A 1.000 A
Stage 6 39.981B 4692 B 0.878 A
Stage 5 23.596 C 2.633C 0.699 B
Stage 4 E 06.799 1.169D 0.357 D
Stage 3 00.515 D 0.581 D 0.151C
Stage 2 00.039 E 0.003 D 0.001 E
Stage 1 00.000 E 0.000 D 0.000 E

* Means with the same letter in each column are not significantly different.
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