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Abstract:

Ascochyta blight caused by Ascochyta rabiei is a devastating disease of chickpea.
Development of resistant cultivars is the most efficient and cost effective control method. The
present study was undertaken to determine the inheritance and to identify molecular markers
linked to the resistance gene to Ascochyta blight. A F2 derived F3 family developed from a cross
of P 1279-2- 1 and ICCV6-3 was inoculated with ascochyta blight spores to classify the families in
to resistant, segregating and susceptible groups. RAPD primers were screened on DNA samples
of resistant and susceptible bulks. The RAPD marker, OPH-04680,  was tightly linked to a gene
for resistance. Three breeding lines (95470, S95425 and 92117-25D) exhibited absence of the
marker, OPH-04680,  indicating that the r,,l gene responsible for ascochyta resistance could be
present in these lines.

Introduction:

Commercial chickpea production in Saskatchewan in 1994 was estimated at 120 hectares.
Production rose to 3250 hectares in 1996 and to about 140,000 hectares in 1999. Resistance to
ascochyta is required to minimize losses and to consistently provide a high quality product for
the evolving export and domestic markets. Selecting true disease resistant lines in a breeding
program can be difficult due to the unpredictability of weather, and the indeterminate growth
habit of chickpea. The use of molecular markers can facilitate selection of resistant lines in the
breeding program. DNA markers have been used to map and tag disease resistant genes in
chickpea and other crops (Timmerman et al., 1994, Mayer et al., 1997). The aim of the present
study was to identify markers closely linked to ascochyta blight resistance genes.

Materials and Methods

A F2 population was developed from a cross of a moderately resistant line, P 1279-2-l and
a highly susceptible line, ICCV-6. The FZ individual plants were further advanced to F3 families
and their reaction to ascochyta blight disease was evaluated in the greenhouse. A rating scale of
l-9 was used to categorize the F3 families into either resistant, segregating or susceptible. The
data of the F3 families was used to infer the genotype of F2 individual plants. Two DNA
samples, one each from 10 resistant and 10 susceptible FZ plants were made and were screened
with 200 primers.

39



Results and Discussion
A tightly linked RAPD marker, OPH-046s0  (2 c M  away from r,,l gene) was developed

from an FZ mapping population (P 1279-2-l x ICCV6-3) of chickpea using bulk segregant
analysis. The marker was absent in the resistant parent, P1279-2-1 and present in the susceptible
parent, ICCV6-3. Greenhouse tests, with 4 predominant isolates collected from western Canada
showed that percent of infection on S95470, S95425 and 92117-25D breeding lines ranged from
23-30% while disease severity ranged from 1.8-2.3 base on a 1-9 disease rating scale (Table 1).
The field data also confirmed that these lines (95470, S95425 and 92117-25D) showed higher
level of resistance compared to the controls (UC 27, Chico, Marengo, and Xena) (Table 2).
Marker OPH-046s0  was tested for its presence or absence in the chickpea breeding lines.
Absence of the band in lines 95470, S95425 and 92117-25D indicates that these lines could be
used as sources of resistance for ascochyta blight disease in lentil breeding program.

Table 1: Ascochyta reaction of seven cultivars against four isolates under greenhouse conditions
at Saskatoon in 1999

Lines and Disease
3cultivars reaction Jul 9804 Jul 9811 Average

UC27 % 100 100 100 100 100
Sever i ty*  8

387
9 9 8

Chico % 63 53 26 45
Severity 5 4 4 2 4

Marengo % 100 97 100 100 99
Severity 8 9 9 9 9

Xena % 87 67 73 67 74
Severity 3 4 5 5 4

95420 % 37 40 30 13 30
Severity 3 3 2 1 2

s95425 % 20 17 33 20 23
Severity 2 2 3 2 2

92 117-25 % 20 27 27 20 24
Severity 1 2 3 1 2

*Rating scale: 1-9: 1 = highly resistant, 9 = highly susceptible
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Table 2: Ascochyta reaction of seven cultivars in the field at Saskatoon in 1999

*Cultivar

UC-27 100 9

Chico 20 2

Marengo 100 8

Xena 22 2

95420 5 1

95425 4 1

92 117-25 2 1

*Rating scale: 1-9: 1 = highly resistant, 9 = highly susceptible

Conclusion

The present study indicates that the rarl gene, responsible for ascochyta resistance and
RAPD marker, OPH-04680  are tightly linked in the Cicer genome. Identification and enrichment
of the chromosomal region close to resistance locus with more markers allow us to clone
resistance genes defined by specific markers. Use of markers could increase the efficiency of
selection for resistance to blight in lentil breeding program.
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