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Table 1. Mean comparison of early blight disease indexes on potato cultivars  
Mean±SE  

Cultivars 
Disease Index Disease Severity Infection Percentage  
07.96±00.22a 81.52±01.01b-f 60.76±01.49a Milova 
07.69±00.22ab 83.23± 01.01bc 59.67±01.49ab Cosima 
07.65±00.22ab 81.20±01.0b-f 58.32±01.49bc Premiere 
07.41±00.22bc 83.96± 01.01b 57.15±01.49c Sante 
06.93±00.22cd 87.71±01.01a 54.64±01.49d Atlantic 
06.95±00.22cd 82.49±01.01b-d 53.93±01.49de Arinda 
06.87±00.22d 81.39± 01.01b-f 53.34±01.49d-f Pashandy 
06.86±00.22d 79.85±01.01c-h 51.84±01.49ef Markies 
06.44±00.22d 82.01±01.01b-e 51.98±01.49ef Agria 
06.56±00.22d 80.37±01.01b-g 51.79±01.49ef Concord 
06.50±00.22d 80.40±01.01b-g 50.90±01.49fg Kennebeck 
05.90±00.22e 82.49±01.01b-d 48.97±01.49g Kayzar 
05.61±00.22e-g 80.79±01.01b-f 46.62±01.49h Santana 
05.73±00.22ef 78.30±01.01f-h 46.46±01.49h Granula 
05.52±00.22e-g 76.60±01.01hi 45.77±01.49h Marfona 
05.34±00.22f-h 78.88±01.01d-h 45.20± 01.49h Maradona 
05.39±00.22fg 79.63±01.01c-h 45.14 ± 01.49h Carmus 
04.89±00.22h-j 76.74±01.01hi 41.64±01.49i Desiree 
05.17±00.22j-I 77.16±01.01g-i 42.03±01.49i Boren 
04.69±00.22i-k 74.43±01.01i 40.70±01.49ij Picasso 
04.75±00.22i-k 68.37±01.01j 39.17±01.49j Ramos 
04.84±00.22i-k 78.72±01.01e-h 38.69±01.49jk Sonate 
04.52±00.22jk 62.35±01.01k 36.67±01.49k Satina 
04.36±00.22k 76.30±01.01j 36.37±01.49k Diamond 

	@<� *N) �U�G �(�. k1 de; �.  3!; *� �. �8��� b�*[ �8 .)��) 	� �). .�@��8 
The numbers with the same latters in each column are not significant at 1% level.  
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Table 2. Compound variance analysis of glass house results to early blight disease  
Pr >F  F  Mean Square  Type I SS  df Source 

0.00** 18.58 35.22 35.22 1 Disease Severity 
0.00** 34.46 1037.01 1037.01 1 Infection Percentage 
0.00** 20.88 11.55 11.55 1 Disease Index 

 ** 	@<� �(�. k1 de; �. .)��) 8 	� �).�@�� .                                                           .** The numbers are significant at 1% level  



��������	  ��
 �(������� 	��� ����)39  �����4  �!"�� �1395 

&�)
 3-#'���� A�J*��� <�]B �������*L �9 ��)�P� ��� ����� ��� �!��" 

Table 3. Mean comparison of anatomical sceals of the potato cultivars leaves epiderms 

Mean±SE 
Cultivars  Stomata 

Diameter 
Stomata 
Height 

Stomata 
No 

Trichome 
Size 

Cell No 
Trichome 

Trichome 
 No 

Cell Layers 
Culenchyma 

Collanchym 
Thickness 

Wax 
Thickness 

Cuticle 
Thickness 

26.00±0.72h-k 32.66±0.05c-g 18.00±0.08kl 0.29±0.01b-d 04.00±0.13b-f 02.80±00.18ef 02.50±00.15f-h 70.80±02.84de 00.52±00.06j 03.60±0.08a Maradon 
33.00±0.72b 37.00±0.05a 21.66±0.08f-h 0.27±0.01c-e 04.16±0.13b-e 03.50±00.18c-e 03.66±00.15bc 77.20±02.84de 00.70±00.06i 03.41±0.08b Arinda 
24.66±0.72j-l 28.33±0.05i-k 22.00±0.08fg 0.23±0.01d-g 03.66±0.13b-g 03.66±00.18cd 02.00±00.15hi 58.80±02.84g 01.25±00.06bc 03.33±0.08b Picaso 
30.00±0.72b-g 31.33±0.05d-i 20.33±0.08 g-i 0.36±0.01a 04.33±0.13b-d 03.66±00.18cd 02.50±00.15f-h 65.46±02.84f 00.94±00.06g 03.28±0.08b Satina 
27.00±0.72f-j 29.66±0.05g-j 21.16±0.08f-i 0.28±0.01c-e 04.00±0.13b-f 04.16±00.18bc 02.66±00.15e-g 73.60± 02.84cd 01.25±00.06bc 02.94±0.08c Sonate 
28.00±0.72e-j 33.00±0.05b-f 17.83±0.08k-m 0. 27±0.01c-e 03.50±0.13c-h 02.33±00.18f 02.33±00.15gh 59.60±02.84g 01.25±00.06bc 02.92±0.08c Santana 
32.33±0.72bc 34.00±0.05b-d 24.00±0.08de 0.27±0.01c-e 04.00±0.13b-f 02.50±00.18f 03.66±00.15bc 81.73±02.84b 01.08±00.06f 02.86±0.08cd Kaiser 
37.00±0.72a 31.00±0.05d-i 17.00±0.08lm 0.20±0.01g 02.50±0.13h  02.66±00.18ef 03.00±00.15d-f 70.13±02.84ef 01.41±00.06a 02.82±0.08c-e Desiree 
29.00±0.72c-h 35.33±0.05b 19.16±0.08jk 0.24±0.01d-g 04.16±0.13bc 02.00±00.18f 03.16±00.15c-e 73.33±02.84cd 00.89±00.06h 02.73±0.08d-f Cosima 
21.33±0.72m 27.66±0.05jk 21.83±0.08f-h 0.30±0.01bc 03.83±0.13b-f 05.33±00.18a 03.16±00.15c-e 66.13±02.84ef 00.93±00.06gh 02.70±0.08d-g Kennebec 
29.33±0.72c-h 36.26±0.05a 16.83±0.08lm 0.20±0.01g 02.66±0.13gh 02.50±00.18f 02.16±00.15g-i 55.73±02.84hg 00.98±00.06e-g 02.69±0.08e-g Shepody 
31.00±0.72b-e 34.66±0.05bc 23.00±0.08ef 0.27±0.01c-e 03.33±0.13d-h 02.50±00.18f 01.66±00.15i 55.20±02.84g-i 00.46±00.06j 02.65±0.08f-h Casmus 
30.00±0.72b-g 30.66±0.05e-j 16.60±0.08m 0.24±0.01d-g 03.83±0.13b-f 04.83±00.18ab 03.16±00.15c-e 56.26±02.84gh 01.28±00.06ab 02.62±0.08f-i  Burren 
28.33±0.72d-i 32.00±0.05d-h 20.00±0.08h-j 0.27±0.01c-e 05.50±0.13a 02.50±00.18f 03.50±00.15b-d 93.64±02.84f 01.06± 00.06de 02.58±0.08f-j  Sante 
22.33±0.72lm 30.33±0.05f-i 22.33±0.08ef 0.27±0.01c-e 03.16±0.13e-h 04.16±00.18bc 02.00±00.15hi 50.13±02.84ij  00.73±00.06i 02.58±0.08f-j  Diamant 
27.66±0.72e-i 31.00±0.05d-i 22.33±0.08ef 0.30±0.01bc 03.66±0.13b-g 04.16±00.18bc 04.83±00.15a 76.53±02.84c 01.21±00.06cd 02.54±0.08g-j Ramose 
31.66±0.72b-d 33.66±0.05b-e 30.83±0.08b 0.21±0.01fg 04.66±0.13ab 03.50±00.18c-e 01.66±00.15i 51.06±02.84h-j 01.26±00.06bc 02.53±0.08g-j Milova 
28.00±0.72e-j 35.00±0.05bc 19.66±0.08j-k 0.34±0.01ab 04.50±0.13bc 02.16± 00.18f 03.33±00.15b-d 88.80±02.84a 01.08±00.06ef 02.50±0.08h-j Markies 
28.66±0.72d-i 34.00±0.05b-d 25.00±0.08cd 0.26±0.01c-f 03.50±0.13c-g 02.16±00.18f 03.83±00.15b 73.33±02.84cd 01.29±00.06a-c 02.46±0.08ij  Concord 
30.33±0.72b-f 34.00±0.05b-d 21.66±0.08f-h 0.27±0.01c-e 04.33±0.13b-d 02.83±00.18d-f 02.00±00.15hi 42.26±02.84k 00.80±00.06hi 02.46±0.08ij  Premiere 
23.33±0.72k-m 26.66±0.05k 33.83±0.08a 0.30±0.01bc 04.16±0.13b-e 03.83±00.18c 02.66±00.15e-g 57.73±02.84g 00.96±00.06fg 02.42±0.08j Granula 
29.00±0.72c-h 29.00±0.05h-k 19.33±0.08i-k 0.23±0.01e-g 03.83±0.13b-f 02.66±00.18ef 03.16±00.15c-e 47.73±02.84j 00.34±00.06k 02.22±0.08k Atlantic 
25.33±0.72i-l 33.00±0.05b-f 16.00±0.08 m 0.36±0.01a 04.00±0.13b-f 02.66±00.18e-f 02.66±00.15e-g 40.93±02.84k 00.48±00.06j 02.08±0.08kl Marfona 
26.66±0.72g-j 30.66±0.05e-j 26.00±0.08c 0.20±0.01g 03.00±0.13f-h 03.50±00.18c-e 03.66±00.15bc 57.20±02.84g 00.57±00.06j 02.04±0.08l Agria 

	@<� *N) �U�G �(�. k1 de; �. �8��� b�*[ �8 .)��) .�@��8 	� �). ��)�%) ���� 	��� Z�;) *8 �� l*� ��)�%) ��@�!;) �8  �*��� Z�;) *8 �� .F;) *!� 

The numbers with the same latters are not significant at 1% level. All measurements are based on micron with the exception of trichome size on the basis of millimeter.   
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Table 4. Compound varience analysis of potato cultivars leaves anatomical indexes to early blight disease 
F  Mean Square  Type I SS  df Source 

26.77 0.49 23.48**  47 Cuticle 
35.81 0.38 18.02**  47 Wax  
103.85 1849.05 86905.80**  47 Collenchymas 
30.92 7.29 33.08**  47 Collenchymas cell 
10.40 5.41 254.55**  47 Trichome number 
2.91 1.75 82.63**  47 Trichome cell number 
5.99 0.01 0.48**  47 Trichome size 
150.68 313.91 14753.88**  47 Stomata number  
6.05 33.63 1580.63**  47 Stomata height  
7.61 49.47 23250.30**  47 Stomata diameter  

 **	@<� �(�. k1 de; �. .)��) .�@��8 	� �).** The numbers are significant at 1% level.                                                                
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Figure 1. Denderogram of the potato cultivar leaves indexes  
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Abstract 

One of the most important and epidemic diseases of potato in many parts of the world, 
especially in Iran is early blight (EB), A. solani and A. alternata causing considerable 
damages every year, imposing  significant loses  to this product. Given the importance of 
reducing the use of pesticides and achievement of resistant and or tolerant genotypes, the 
susceptibility and leaves morphological characteristics of the 24 commercial potato 
cultivars, commonly grown throughout the country, were studied in vitro and under 
greenhouse conditions. The trails to determine resistance scales and anatomical 
characteristics of the leaves indicated that, there are direct relations between resistant 
cultivars, Diamante, Ramos, Satina and Senate with the more thickness of their cuticle, 
wax, parenchyma and epidermal layers in the outer skin layer of the leaves. Also, there 
were higher number and height of leaf trichome and stomata of the leaf, comparing to 
susceptible ones to early blight disease, respectively. Whereas in the susceptible and 
moderately susceptible cultivars, Mileva, Cosima, Premier, Sante, Atlantic, Arinda, 
Shepody, Marquis and Agria the reverse was true. This study opens new horizons in the 
diagnosis and access to resistant varieties in the coming future. 
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