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Abstract

Chickpea is the third most important food legume in the world. Ascochyta blight is the most destructive disease of chickpea
caused by the fungus Didymella rabiei. Identification of resistance sources in germplasm of chickpea is essential for
breeding programmes and management of disease. In order to investigate the effects of spore concentration and virulence
severity of isolate on intensity of ascochyta blight in chickpea genotypes, a factorial experiment was conducted based on
completely randomized design with three replications. Effect of two isolates (A3: moderately virulent & A6: highly
virulent) and different spore concentrations (10%, 2 x 105, 5 x 10° spores ml) were investigated on disease rate of 20
genotypes. Results showed that disease scale and its severity were affected by spore concentration, virulence severity of
isolates and chickpea genotypes and there was significant difference between genotypes, isolates and spore concentrations.
The disease severity increased with spore concentration from 2 x 10° to 5 x 10° spores ml* for resistant lines including, ILC
202, ILC72, ILC3279, ICC3996 and ICC12004, while the susceptible lines were affected by all of the conidial
concentrations. The chickpea differential lines including ILC202, ILC72, ILC3279, ICC3996 and 1CC12004 were resistant
to all of the conidial concentrations of A3 (moderately virulent) while were susceptible to 2 x 10° spores ml* of A6 (highly
virulent). The spore concentration of 2 x 10° spores ml* with A3 isolate developed the most discrimination between
chickpea genotypes on the basis of mean disease scale. The obtained information can be used in breeding programmes of
chickpea and pathogenic diversity studies.
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Table 1. Characteristics of chickpea genotypes used in experiments.

Genotype Name Genotype Type

Genotype Name Genotype Type

ICC12004 Differential line
ILC202 Differential line
ICC3996 Differential line
ILC3279 Differential line

ILC72 Differential line

ILC482 Differential line
ILC1929 Differential line
KC215128 Germplasm accession
KC215143 Germplasm accession
KC215039 Germplasm accession

KC216074 Germplasm accession
KC216261 Germplasm accession
KC216305 Germplasm accession
KC216306 Germplasm accession
TN-41-4320 Germplasm accession
TN-41-4990 Germplasm accession
Hashem Breeding line
Arman Breeding line
Bivenij Local accession
Greet Local accession
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Table 2. Analysis of variance the effect of spore concentration, virulence severity of isolate and genotype on disease scale

and severity of ascochyta blight.

Source of variation df Mean of squares

Disease scale Disease severity
Isolate 1 24173 ™ 51984.10
Spore concentration 2 127.21™ 31845.83™
Isolate x Spore concentration 2 14.55™ 5891.90™
Genotype 19 34.63™ 5383.47 ™
Genotype x Isolate 19 2.49™ 391.23™
Genotypex Spore concentration 38 0.67™ 256.16 "
Genotype x Spore con. x Isolate 38 1.02™ 252.13 "
Error 240 0.39 166.74
Ccv 11.94% 33.32%

* and **: Significant at 5% and 1% probability levels respectively.
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Figure 1. Comparison effect of virulence severity and spore concentration of Didymella rabiei on reaction of chickpea
differential genotypes (ILC202, ILC72, ILC3279, ICC3996 & ICC12004) two weeks after inoculation. A. A3 isolate and 2
x 10% B. A3 isolate and 5 x 105, C. A6 isolate and 10°, D. A6 isolate and 5 x 10°.
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Table 3. Reaction of chickpea genotypes to isolates of Didymella rabiei in different spore concentrations based on mean
disease scale.

Moderately virulent (A3) Highly virulent (A6)

Genotype 10° 2 x10° 5x 10° 10° 2 x 10° 5x 105
ICC12004 1.33R 1.33R 2.33R 2.33R 3.33MR 5.33%
ICC3996 1.33R 1.66R 2.33R 2.33R 4.33 MR 5.33%
ILC202 1.33R 1.33R 2.33R 2.33R 4.33MR 5.33%
ILC72 1.33R 2.33R 3.33MR 3.33MR 5.66 S 6.66°
ILC3279 2.33R 2.66R 3.33MR 3.33MR 5.33% 6.66°
1LC482 2.66 R 3.33MR 3.66 MR 3.66 MR 5.66 S 6.66°
ILC1929 5.33°S 6.33° 6.66° 6.66° 7.331S 8.33MS
Hashem 3.66 MR 4.33MR 5335 4,33 MR 6.33%° 7.66 1S
Arman 3.66 MR 4.33MR 5.33% 4.66 MR 6.33%° 7.66 1S
KC215143 3.66 MR 4.33MR 5.33% 5.66° 6.33° 7.66 1S
KC215128 3.66 MR 4.33MR 5.33% 5.66 ° 6.33%° 7.66 1S
TN-41-4990 4,33 MR 4.66MR 5.33% 5.66° 6.33° 7.66 1S
TN-41-4320 4,33 MR 4.66MR 5.33% 5.66° 6.33° 7.66 1S
KC216261 4,33 MR 5.33°% 6.33° 6.66° 6.66 S 7.66 1S
KC216305 4,33 MR 5.66° 6.33% 6.66 S 6.66° 7.66 1S
KC216306 5.33% 6.33° 6.66° 6.66° 7.331S 8.33 1S
KC216074 5.33°S 6.33° 6.66 S 6.66° 7.331S 8.33MS
KC215039 5.33% 6.33% 6.66° 6.66° 7.331S 8.33MS
Greet 5.33% 6.33% 6.66 S 6.66° 7.3318 8.33 1
Bivenij 5.335 6.33%5 6.66° 6.66 ° 7.331S 8.33 1S

R: Resistance, MR: Moderately Resistance, S: Susceptible, HS: Highly Susceptible
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Table 4. Regression analysis the effect of spore concentration of Didymella rabiei isolates on disease severity of ascochyta
blight.

Factor R R? ADJ. R?
A3 (Moderately virulent) 0.464 0.215 0.213
A6 (Highly virulent) 0.647 0.417 0.415
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Table 5. Variance of the interaction spore concentration and virulence severity of Didymella rabiei on the mean disease

Isolate Spore concentration Mean Variation (%) S. E. of Mean
Moderately virulent (A3) 10° 3.63 15.40 0.18
2 x10° 4.52 25.60 0.28
5x 10° 5.60 12.85 0.21
Highly virulent (A6) 10° 5.80 17.95 0.01
2 x10° 6.40 17.95 0.13
5 x 105 7.60 10.25 0.06
C LSE 0 5 10 15 20 25
Label Num +-———————- Fo—m o e et e +
Greet 15 —
Bivenij 16 —]

ECz16074 i —

KCz216306 13
KCz215039 19 —
ILC1929 20 —
KCz16261 13
KCz216305 14 —]
KCz215128 10 —
THN-41-49 11 —

KC215143 9
TN-41-43 12 —
Hashem
Arman
ILC482
ILC3279
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Figure 2. Cluster analysis of chickpea genotypes based on the mean of disease scale and severity for two isolates of
Didymella rabiei in three level of inoculum using the UPGMA method.
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