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Figure 1. Agarose gel after electrophoresis for one hour of 
DNA extracted from healthy and infected seeds. M=  
(λ –DNA) Molecular weight marker, samples from 1 to 4 
are seeds of four healthy chickpea varieties (Ghab 1, Ghab 
2, Ghab 3, and Ghab 4); samples from 5 to 8 are seeds of 
four chickpea varieties (Ghab 1, Ghab 2, Ghab 3 and Ghab 
4) infected with A. rabiei : approximately with same 
quantities of DNA (50 ng/μl). 
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Figure 2. Application of ArHo5T primer pairs in a PCR test 
on A. rabiei isolates and on the DNA of samples extracted 
without addition of proteinase, from infected and healthy 
seeds of cvs Ghab 1, Ghab 2, Ghab 3 and Ghab 4. M= 
Molecular size marker (PGEM); samples 1 to 4 and 33 to 
36 are A. rabiei isolates representing fungus genetic 
diversity in Syria used as a control; samples 5 to 24 are A. 
rabiei isolates collected from Syria; samples 27, 28, 31, 32 
are seeds of four chickpea varieties (Ghab 1, Ghab 2, Ghab 
3, and Ghab 4) infected with A. rabiei. 
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Figure 3. Use of different primers in a PCR test targeting 
A. rabiei and Fusarium oxysporum. f. sp. ciceris genomes. 
M :Molecular size marker (PGEM); samples 1 to 10 are 
PCR amplification using ArAO3T-1 primer pair on 10 
isolates of A. rabiei; samples 11 to 20 are PCR 
amplification using ArHO5T primer pair on 10 isolates of 
A. rabiei; samples 21 to 30 represent  PCR amplification 
using ArAO6T primer pair on 10 isolates of A. rabiei, 
Fusarium: isolates from Fusarium oxysporum. f. sp. ciceris 
were used as a control. 
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Figure 4. The use of the primer pair ArHo5T to amplify 
specific fragment in the genomic DNA of A. rabiei, 
extracted from infected (A. rabiei) compared with healthy 
seeds of cultivars Ghab 1, Ghab 2, Ghab 3 and Ghab 4 
representing different pathotypes collected from Syria. M 
:Molecular size marker (PGEM); samples from 1 to 4 are 
PCR amplification using ArHO5T primer pair on different 
isolates of A. rabiei used as control; samples from 5 to 8 
and from 13 to 16 are  PCR amplification using Ar HO5T 
primer pair from seeds of four healthy chickpea varieties; 
samples from 9 to 12 and from 17 to 20 are PCR 
amplification using ArHO5T primer pair from seeds of four 
chickpea varieties  infected with A. rabiei 
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Figure 5. The use of primer pairs SP21, Com1, Tail5 in a 
PCR test to detect A. rabiei mating types in different 
isolates. M :Molecular size marker 100 bp (PGEM); 
samples 1, 6 and 9 are amplification of MAT1-2 specific 
PCR products of isolates of A. rabiei (MAT1- 2 amplicons 
are approximately 700 bp); samples 2, 3, 4, 5, 7, 8 and 10 
are amplification of MAT1-1 specific PCR products of A. 
rabiei isolates (MAT1-1 amplicons are approximately 400 
bp). 
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Figure 6. The mating types of the fungus (A. rabiei) was 
detected in the tested samples by using primers SP21, 
Com1 and Tail5 ; samples 1 and 14 are Molecular size 
marker 100 bp (PGEM); sample 8 is amplification of 
MAT1-2 specific PCR products from A. rabiei used as a 
control (MAT1-2 amplicons are approximately 700 bp);  
sample 11 is amplification of MAT1-1 specific PCR 
products from A. rabiei used as a control (MAT1-1 
amplicons are approximately 400 bp); samples 2, 3, 5 and 
6) are PCR amplifications using primers SP21, Com1 and 
Tail5 on DNA extracted from seeds of four chickpea 
varieties infected with A. rabiei; samples 7, 9 and 10 are 
PCR amplifications using primers SP21, Com1 and Tail5 
on DNA extracted from healthy chickpea seeds. 
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Figure 7. Agarose gel DNA after amplification of pairs of 
ITS4 and ITS5 primers. M=  Molecular size marker 100 bp; 
samples 1, 5 and 7 are PCR amplifications using ITS4 and 
ITS5 on DNA extracted from A. rabiei samples used as a 
control; samples 2, 3, 4 and 8 are PCR amplifications using 
ITS4 and ITS5 on DNA extracted from Seeds of four 
chickpea varieties infected with A. rabiei, samples 6 and 12 
are PCR amplifications using ITS4 and ITS5 on DNA 
extracted from Ghab 1 and Ghab 2 healthy chickpea seeds; 
sample 11 is a PCR product without DNA 
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Figure 8. Agarose gel DNA after the amplification of pairs 
ITS 1 and ITS 4 primers after 2-3 hours migration. M : 
Molecular size marker 100 bp; sample 7 is PCR 
amplifications using ITS 1 and ITS 4 on DNA extracted 
from A. rabiei samples were used as a control; samples 1, 2, 
4 and 5 are PCR amplifications using ITS 1 and ITS 4 on 
DNA extracted from seeds of four chickpea varieties 
infected with A. rabiei, Samples 3, 6, 12 are PCR 
amplifications using ITS 1 and ITS 4 on DNA extracted 
from healthy chickpea seeds 
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Abstract 
Hassan, N., S. Murad, B. Bayaa, S. Asaad and M. Baum. 2011. Molecular Detection of Ascochyta rabiei in Infected 
Chickpea Seeds Using ITS Markers and other Molecular Tools. Arab Journal of Plant Protection, 29: 108-117. 

Ascochyta blight is considered to be one of the most damaging diseases of chickpea. The disease can cause total yield loss in years of 
severe epidemic. The pathogen is dispersed by water splash, infected debris and infected seeds. Therefore, widespread commercial 
distribution of plant material or seeds can rapidly facilitate its spread. Development of an effective crop disease management depends on 
rapid detection and precise identification of the pathogen. The objective of this study was to use PCR markers based technologies to 
indentify A. rabiei from symptomless infected seeds. Seeds of four chickpea varieties (Ghab 1, Ghab 2, Ghab 3, and Ghab 4) infected with A. 
rabiei were collected from ICARDA′ s research fields in Tel Hadya, Aleppo, in 2007. Four DNA samples of A. rabiei infected (2) and 
healthy chickpea seeds (2) were used as positive controls for A. rabiei and negative controls for chickpea. PCR amplification of Internal 
Transcribed Spacers, ITS 4 & ITS 5 primers showed two clear bands of different sizes in each of the infected seeds. The first band was the 
chickpea ITS fragment of ~ 750bp and the second the A. rabiei specific ITS fragment of 565bp. Other molecular techniques (SSR and 
Mating types) confirmed the results obtained by ITS markers. These tests could be used by regulatory and quarantine authorities to ensure 
safe and clean seed introduction to all countries. 
Keywords: Chickpea, Ascochyta rabiei, ITS markers 
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