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Abstract

Phytophthora nicotianae (= P. parasitica) is one of the important pathogens in tobacco by causing
tobacco black shank. Applying genetic resources to improve resistant varieties is the most effective
method to control this disease. In order to determine the resistance of genotypes to this disease, 26
tobacco genotypes, including 16 F; hybrids, 8 parents, and 2 controls, were evaluated with three
replications in greenhouse and field conditions. Inoculation of the plants were done by placing the
disease-causing fungus discs at the base of each plant. The traits studied in greenhouse conditions
included disease severity, Latent period, and in field, were disease percentage, disease index, and
AUDPC. Cluster analysis using Ward's method was used to group the cultivars. Variance analysis
indicated that there were statistically significant difference at the 1% level between the genotypes in
the greenhouse and the field. Genotypes 18 (Coker 371G) and 8 (Coker 371 G x Coker 347), were
selected as the most resistant cultivars in the greenhouse and field. Based on the dendrogram of cluster
analysis, the cultivars were classified into three groups: resistant, semi-resistant, and susceptible in the
greenhouse, and into four groups: resistant, semi-resistant, semi-susceptible, and susceptible in the
field.
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Table 1. Tobacco Black shank disease scoring based on disease progression, according to (Van Jaarsveld et al, 2003) method.

Disease Symptoms infection
severity

1 Healthy plant 0-25

2 The lower leaves of the plant are yellow. 26-50

3 The lower and middle leaves of the plant are yellow. 51-75

4 All the leaves of the plant are yellow and the stem is brown. 76-100

5 Death of the plant. > 100
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Table 2. Analysis of evaluated characteristic in Greenhouse conditions

S.0.V df MS
Disease severity Latent period (LP)
(BS)

Genotype 25 2.15** 978.46**

Error 52 0.020 0.0011

CV (%) - 7.76 10.06

**: significant at 1% probability level
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Table 3. Mean comparison for evaluated characteristics of tobacco genotypes in greenhouse condition

Genotype Genotype name DS LP Reaction

number

1 K394 x Coker 176 191°F gK Moderately resistant
2 K394 x MN944 1.83 ¢F gK Moderately resistant
3 K394 x k326 2.33 ¢ 8t Moderately resistant
4 K394 x Coker 347 1.58H! 10? resistant

5 Coker 371G x Coker 176 1K 13¢ resistant

6 Coker 371G x MN944 2.58¢ 8t Moderately resistant
7 Coker 371G x K326 158" 12H resistant

8 Coker 371G x Coker 347 1.08K 17°¢ resistant

9 NC60 x Coker 176 1.337 13¢ resistant

10 NC60 x MN944 141" 121 resistant

11 NC60 x K326 1.83¢F 11! Moderately resistant
12 NC60 x Coker 347 1.66 cH 13¢ Moderately resistant
13 K346 x Coker 176 1.08% 16° resistant

14 K346 x MN944 1.58H! 121 resistant

15 K346 x K326 2.41°¢P 9K Moderately resistant
16 K346 x Coker 347 1.08K 198 resistant

17 K394 1.337 14F resistant

18 Coker 371G 1K 204 resistant

19 NC60 1.337 13¢ resistant

20 K346 1.08K 15E resistant

21 Coker 176 2.58¢ gt susceptible

22 MN944 2.16°F gK Moderately resistant
23 K326 4834 7M™ susceptible

24 Coker 347 1.83 ¢F 10’ Moderately resistant
25 NC100 3B 7M™ susceptible

26 TC100 2.83B 8t susceptible

UseS oy LPi¢ o Ly <uz DS: Means with similar letters are not significantly different at the 1% probability level.
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Figure 1. Dendrogram of cluster analysis of tobacco genotypes for studied traits to resistance of Black shank disease in greenhouse.
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Table 2. Analysis of evaluated characteristic in field conditions.

MS
S.0.V df

DP DI AUDPC
Block 2 11.85 131.39 31.39
Genotype 25 266.11 ™ 7717.31 " 37534.37
Error 50 3.19 21.19 169.46
CV (%) - 144 11.37 8.82

**: significant at 1% probability level.
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Table 5. Mean comparison for evaluated characteristics of tobacco genotypes in field condition

Genotype Genotype name DP DI AUDPC Reaction
number

1 K394 x Coker 176 25¢ 1258 361.68 Moderately susceptible
2 K394 x MN944 10¢ 20F 1316F Moderately resistant
3 K394 x k326 5H 5 e 58.6 1 resistant
4 K394 x Coker 347 10°¢ 20F 130°F Moderately resistant
5 Coker 371G x Coker 176 15E 45°P 1916°F Moderately resistant
6 Coker 371G x MN944 13.3FF 20F 125°F Moderately resistant
7 Coker 371G x K326 10¢ 20F 125F Moderately resistant
8 Coker 371G x Coker 347 33" 3.3¢H 30° resistant
9 NC60 x Coker 176 25¢ 1258 300°¢ Moderately susceptible
10 NC60 x MN944 5H 5 ¢ 56.6 1 resistant
11 NC60 x K326 10¢ 20F 128.3F Moderately resistant
12 NC60 x Coker 347 5H 5 ¢ 58.3 &1 resistant
13 K346 x Coker 176 6.6 10¢ 53.3H Moderately resistant
14 K346 x MN944 6.6" 10¢ 76.6 ¢ Moderately resistant
15 K346 x K326 10¢ 20F 128.3F Moderately resistant
16 K346 x Coker 347 5H 6 cH 71.6 ¢ resistant
17 K394 20° 80°¢ 213.3° Moderately susceptible
18 Coker 371G oK o" 0K resistant
19 NC60 15E 45°P 213.3° Moderately resistant
20 K346 16X 16" 33.3" resistant
21 Coker 176 6.6" 10°¢ 63.3 M Moderately resistant
22 MN944 11.6F¢ 28.3F 140F Moderately resistant
23 K326 20° 80°¢ 213.3° Moderately susceptible
24 Coker 347 11.67¢ 28.3F 138.3F Moderately resistant
25 NC100 404 200~ 43334 susceptible
26 TC100 3068 1208 360 B susceptible

Means with similar letters are not significantly different at the 1% probability level.
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Figure 2. Dendrogram of cluster analysis of tobacco genotypes for studied traits to resistance of Black shank disease in field
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