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Singh and Reddy (1993)

Table 1. Mean disease severity index of Ascochyta blight on different chickpea genotypes based on

disease rating proposed by Singh and Reddy (1993)

Genotype Mean disease severity index

code Genotypes Podding Flowering Seedling Reaction
Gl FLIP 03-71C 1 2 3 R
G2 FLIP 03-64C 1 1 2 R
G3 FLIP 98-106C 1 2 3 R
G4 FLIP 00-40C 1 1 1 R
G5 FLIP 99-66C 1 3 5 M
G6 FLIP 00-21C 1 1 2 R
G7 FLIP 99-34C 1 1 1 R
G8 FLIP 01-32C 6 7 8 S
G9 FLIP 01-50C 1 1 2 R
G10 FLIP 01-52C 1 3 5 M
Gl1 Flip 97-120C 3 5 6 S
G12 FLIP 03-71C 5 6 7 S
G13 FLIP 03-135C 8 8 9 S
Gl14 FLIP 03-152C 1 1 2 R
G15 FLIP 04-18C 7 8 9 S
G16 FLIP 82-150C 2 4 6 S
G17 FLIP 88-85C 4 5 7 S
G18 FLIP 93-93C 1 1 2 R
G19 ARMAN 1 5 6 S
G20 AZAD 2 4 5 M

R: Resistant; MR: Moderately Resistant; S: Susceptible.

20 2956 S gl B9y Golew Cul Sl (wWibylg i T Jou

olF (b y ilisee Jo1 0

Table 2. Variance analysis of the disease severity index on chickpea
genotypes in different stages of plant growth

S.0vV Df MS (dead plants)
Growth stages (A) 2 1355.21**
Genotype (B) 19 206.22**

A*B 38 175.79**

Error 120 2.18

CV (%) 7.02

**: Significant at 1% of probability levels
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Table 3. Variance analysis of the physiological indicators in chickpea genotypes

S0V df MS
Content Carbohydrate Carotenoi  Chlorophylla  Chlorophyll b Chlorophyll ~ Proline  POX CAT PPO
soluble d t (a+h) activity activity activity
protein
Disease (A) 1 0.007" 1206.32" 0.185" 1.034" 0.131° 1.907 10.927 17.07" 480" 0.427
Genotype(B) 17 0.001" 76.37™ 0.027™ 0.38" 0.002" 0.53" 0.67™  1.41™ 0.48™ 0.077™
A*B 17 0.001™ 58.13"™ 0.018™ 0.18™ 0.023™ 0.28™ 0.46™  2.35™ 0.86" 0.116™
Error 72 0.001"™ 50.59" 0.017™ 0.16™ 0.026" 0.25™ 1.07™  2.32™ 0.29™ 0.111"™
CV(%) 74.1 16.5 18.9 32 20.9 34.2 49.7 66.2 42.3 30.9

ns, *, **: are no significant and significant at 0.05 and 0.01 percentage, respectively.
POX, peroxidase enzyme; CAT, catalase enzyme; PPO, poly-phenol oxidase.
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Table 4. Comparison of the disease effects on physiological indicators measured in chickpea genotypes by Duncan test at 5%

probability level

PPO POX activity Content Carbohydrate Proline Carotenoid Chlorophyll b
Stress activity soluble
protein
Non-inoculated  (control) 1/0887°  4/8742" 96/32° 15/1265" 3/9850°  0/5077° 0/6192°
plants
Disease plants 1/2144*  5/6695 11/26" 21/8107° 4/6211°  0/4249° 0/5496"
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Table 5. Comparison of means of catalase in

chickpea genotypes by Duncan test at 5%
probability level

Genotypes Chlorophyll Chlorophyll
a total

Gl 1/4271° 2/0211°<
G2 1/4756° 2/0707°
G3 1/4537° 2/0269°
G4 1/4877° 2/0660°*
G5 1/4274 1/9986°
G6 1/3189 1/8360%°
G7 1/8779%° 2/5188%
G8 1/5775" 2/2052%¢
G9 1/7977%° 2/3989%¢
G10 1/4631° 2/0219°
G11 1/9101% 2/5721%®
G12 0/9720° 1/4792¢
Gl14 1/3180“ 1/8361«
G16 2/0786° 2175432
G17 1/5277" 2/0379°
G18 1/4314°< 1/9825°«
G19 1/5664%° 2/1594%
G20 1/6035%° 2/2479%°

Catalase

Genotypes control Disease

plants plants
G1 1/4188°% 1/1029°
G2 1/74712°%c0ef 1/72532bccer
G3 1/4330°%" 1/4714%%
G4 0/8342f 1/83412bccer
G5 0/8339f 1/7827°bccet
G6 1/5891°%" 1/6513°cf
G7 0/8080" 1/9810%°¢
G8 2/2931% 1/5156°%
G9 0/7702" 2/7663°
G10 1/4851°% 1/0813°f
G11 1/4519% 1/7736°%0cf
G12 1/5769°%" 1/2839%"
G14 1/0072° 1/83572bcder
G16 2/0578%°% 2/2445%%
G17 1/4707°%" 1/4572°f
G18 1/0117¢ 2/6578%
G19 2/0850%°% 2/2055%
G20 1/2807%f 2/3739%°
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Abstract
Background and Objectives
The Fungus causing Ascochyta blight is one of the most important biological factors
limiting chickpea cultivation and production in most parts of the world, including Iran.
Materials and Methods
The present study was conducted to evaluating genetic sources of resistance of 20
chickpea genotypes in three seedling, Flowering, and podding stages in greenhouse
conditions at University of Mohaghegh Ardabili. Disease damage was recorded using a
9-degree scale after observing complete death in the sensitive control genotype. Analysis
of variance of the studied traits of chickpea genotypes was conducted via factorial
experiment in a completely randomized design at two levels for factor A (disease-free
and disease-contaminated conditions) and 18 levels (genotypes) for factor B (Given that
the 13 and 15 genotypes were lost due to high susceptibility to disease in the first stage of
growth, Samples were taken from 18 genotypes). Kolmogorov-Smirnov test used to
evaluate the normality of data distribution.
Results
The results showed that the resistant and susceptible genotypes were more accurately
distinguished from each other in the podding stage. At this stage, 9 genotypes with a
degree of damage 1, 2, and 3 (less than five) showed high resistance to the causative
agent of Ascochyta blight. Physiological and biochemical traits involved in disease
resistance were measured. The results showed that all traits except chlorophyll a,
chlorophyll b and polyphenol oxidase had significant differences at 1% probability level
in terms of disease stress. Chlorophyll a, chlorophyll b and polyphenol oxidase traits
were significantly different at 5% probability level. Genotypes were significantly
different in terms of chlorophyll a and total chlorophyll traits. In interaction of disease x
genotype, only catalase was significantly different among all studied traits. The amounts
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of peroxidase and polyphenol oxidase have been affected by the disease and their rates
increased. The highest coefficient of variation for Content soluble protein was 74.1 and
the lowest for soluble sugar was 16.5. Significant interaction of genotype in stress
showed that the trend of genotypes for traits under normal and stress conditions was not
the same and superior genotypes under normal conditions were not necessarily
recommended for disease stress conditions.

Discussion

A positive relationship between polyphenol oxidase level and pathogen resistance was
observed in the plants. The amount of damage that stress inflicts on crops leads to further
efforts to understand the effects of disease on different plant mechanisms and requires
understanding of appropriate adaptive responses to this environmental factor.

Keywords: Ascochyta blight, Biochemical traits, Chickpea (Cicer arietinum), Disease
Intensity, Resistant and sensitive genotype



