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A CASE FOR INDUCED MUTATION IN CHICGPEA V ‘)
FOR ASCOCHYTA BLIGHT RESISTANCE
M.V. Reddy snd Y.L. Nene

Intemational Crops Research Institute for the Semi-Arid Tropics,
(ICRISAT), ICRISAT Patancheru P.0., Andhra Pradesh 502 324, India.

Chickpea (Cicer arietinum L.) is an important grain legume
grown in several countries. llidlt caused by Ascochyta rabiei (Pass)
Labrousse is widespread and results in considerable losses in several
countries (2, 3, 5, 8, 11, 12, 14, 15, 17, 19, 22, 26, 29, 30, 31, 33,
35, 36, 38, and 40). Extensive efforts have been made by earlier wor-
kers to identify resistance sources and minimize losses through the
development of resistant/tolerant varieties (1, 4, 6, 7, 9, 13, 16, 20
21, 23, 25, 28, 34, 36, and 38). Most of the screening work has been
carried out in fields, either in areas where natural epiphytotics
occur or through artificial field inoculations in areas where the
disease is not always severe (13, 16, 24, 25, 32, and 37).

Chickpea is one of the crops on which ICRISAT works. We believe
that the role of pathologists in the crop improvement progras is to
help the breeders in identifying stable sources of disesse resistmnce
and evolving genotypes in which such a resistance is incorporated. To
start with, we found a great need for a rspid and effective laborstory
screening procedure. We developed such a procedure, and used it to
screen the lines reported to be resistant. When none of these was
found resistant, the systematic screening of the gerwplass available
at ICRISAT (over 11000) was undertaken to identify good resistance
sources. So far over 3500 germplasm accessions of Clcer species
representing highly varied collections have been screened, but noné
of the cultivated species of Clcer has been found resistant. It
appears that a high lowel of resistance in the existing cultivated
and wild species of Cleer may not be availsble. Mutstions covld be
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induced to obtain more variability and possibly better sources of
resistance.
'ATERIALS AND METHODS
Screening spparatus
Three Isolation Plant Propagators obtained from Burkard Manu-
facturing Company Ltd., Rickmansworth, Herts, England, were used

(18). The propagators were located in a sc¢ h . Mhen ary,

three evaporative coolers per propagator were operated to keep the
temperatures below 30°C. Additional artificial light (four 40 W,
1.2-m- long cool daylight tubes per chamber) was provided whenever
necessary to enable normal growth of the seedlings in the lower cham-
bers of the propasgator.
Fungus cultures, multiplication, and inoculation

Two isolates of the fungus differing in morphological and path-
ogenic characters were used. One was obtained from Dr. J.S. Grewal
of the Indian Agricultural Research Institute (IARI), New Delhi,
India, and the other was isolated from the diseased plants obtained
from the Lahaul Valley in Himachal Pradesh state of India. The former
is slower-growing, darker in color (due to heavy pycnidial formation),
and wore virulent than the latter. Cultures were maintained on
potato-dextrose-agar slants. Multiplication was dome in autoclaved
(15 1b; 20 min) chickpea flour broth (40 g/L) incubated at 25°C with
12-hour light. Ten to 15-day-old cultures were used for inoculation.
A spore suspension containing 20000 conidia/ml of water, required to

kill a susceptible line (ICC-460) was used for inoculation. Inocu-
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lation was dome by spraying with Gamesh pneumatic hand sprayer
(capacity 1L). On sn aversge, each seedling received 1.5 ml of
spore suspension.
Gerwplasm screening

For each germplasm accession, 10 seeds were planted in a sin-
gle pot of the propagator. The pots were filled with a mixture of
autoclaved (20 1b; 2 hours)sand and Vermiculite (3:1). Ten to 15-
day-old seedlings were inoculated. For each line, the time taken
for sywotom expression snd number of plants infected and killed was
recorded. The overall disease severity was rated on a 9-point
scale two times; first when the susceptible check showed a 9 rating,
and second 15 days after inoculation. The scale was sdopted from
Morrall and McKenzie (26) and is as follows: 1 - resistant (no les-
10ons visible); 2 - resistant to moderately resistant (lesions on
few plants, usually not visible); 3 - moderately resistant ( a fev
scattered lesions), usually seen after careful searching); 4 -
moderately resistant to tolerant (lesions and defoliation an some
plants, not damaging); 5 ~ tolersnt (lesions common and easily
observed on all plants, but defolistion and/or damage not grest):
6 - tolerant to moderately susceptible (lesions and defolistiom
common, killing few plmts); 7 - moderately susceptible (lesioms
very commom, damaging md killing 25% of plants); 8 - moderstely
susceptible to susceptible (extensive lesions on all plants, cousiss
defolistion and drying of branches and killing 50% of plants): ?

~usceptible (lesions extensive on all plants, causing defoiis’
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and drying of branches and killing 75% of plants.).

Multilocation testing

Field testing of the lines was facilitated through the Inter-
national Chickpea Ascochyta Blight Nursery (ICABN) operated by us and
cooperators in several countries.

Cultivars and germplasa accessions that repeatedly showed an
average rating of 5 or less, and where enough seed was available, were
sent for testing in endemic areas in India, Pakistan, Ethiopia, Syria,
Iran, Tunisia, Turkey, and Algeria through ICABN. Some entries repor-
ted resistant by earlier workers were also included, During the
1977-78 season, 24 such entries were tested at 10 locations in the
aforesaid countries. Each entry was grown in two single-row repli-
cations. Fifty seeds were planted per row. After every two test Tows
one of the two susceptible checks i.e., 1CC-460 or ICC-4991, was
gromn. Artificial inoculations were carried out in some cases. A
detailed report has been published earlier (27).

RESULTS
Screening
Cicer arietinum L.

A total of 3461 lines involving germplasm lcce;sions and culti-
vars were screened in a 3-year period. Nome of the accessions and
cultivars screened was resistant. Eighteen lines namely, ICC-120, 377
666, 693, 727, 780, 788, 867, 931, 964, 1203, 1273, 2173, 4552, 4716,
4934a, 4989, and 6067, were moderately resistant. One hundred and

thirty-two lines were tolerant. The remaining 3311 lines showed



aoderstely susceptible to susceptible resctionm.

The lines that showed 3 to S ratings in the preliminary screen-
ing, md for vhich enough seed was available, were retested in the
propagator in a replicated trial (three replications). Thirty-four
ICC lines showed an sverage rating of S or less. These were ICC-120,
130, 204, 229, 377, 462, 468, 539, 559, 567, 595, 599, 600, 693, 703,
74, 724, 781, 816, 338, 931, 1009, 1465, 1911, 1915, 2153, 2156,
2160, 2237, 2600, 4716, 4939, 4989, amd 6250. All the other lines
except ICC-1908 showed a 7 or less rating. None of the lines showed
a 9 rating.

Wild Cicer species

Eight wild species of Clcer namely, C. chorassanicum, C. pimna-
tifidus, and C. snatolicum, were screened. C. matolicum was resis-
tant. C. bijugum showed a 3 rating. C. cuneatwum and some collections
of C. judaicum (Nos. 182 and 135) showed a S rating. Collections of
C. reticulatum showed different reactions. Collection JN-2106 showed
a 3 rating; JM-2106-A-1 showed a 4 rating, snd No. 205 showed a §
rating.

Intemational Chickpea Ascochyta Blight Nursery (ICAEN)

Seventeen of the 24 ICC entries tested, ICC-280, 788, 1903, 4716
934, 935, 4939, 4989, 5006, 5127, ST84, 7513, 7514, 7520, md 7523,
showed a S ruting or less at e or more locations. Two eatries,
1CC-1903 and 1CC-493S, showed a 3 or less rating st sll five locatisns.
Tvo eatries, 1CC-5127 and ICC-7520, showsd & 3 or less rsting st fouF
locations. Thres eatries, ICC-49%, 7513, md 7514, showed 8 3 oF
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less rating st three locations.

Reactions to the Lahaul isolate of lines that were found mrderstely
resistant to tolerant to IART

Seventeen of the chickpea lines and two wild species (C. reti-

culatum and C. anatolicum) were tested against the Lshaul isolate.

Two chickpea lines, I1CC-150 and ICC-229, showed 3 rating. Five ICC

lines, 204, 272, 780, 788, and 4716 showed a S5 rating. Other lines

showed 7 and above rating. Both the wild species were resistant.
DISCUSSION

The Isolation Plant Propagator was found to be an excellent tool
for studies on blight all year around at Hyderabad, where the disease
does not occur naturally. Even though the entire germplasm has not
yet been screened, genotypes representing the genetic diversity have
been tested. None of the 3461 accessions of C. arietinum screened
was found resistant, indicating the difficulty in obtaining a high
level of resistance in the germplasm.

Of the eight wild species screened, C. anatolicum was found
resistant, but it is not crossable with cultivated chickpea. Also
there is evidence pointing to the existence of physiological races of
the blight pathogen (10, 39). The lack of a high-level of resistance
in the existing germplasm and the presence of physiological races in
the prthogen prompted us to suggest induced mutation in chickpea as ¢
method to obtain more variability and possibly better sources of resis-
tance. We would suggest that 1i ne which slready sppear promising

should be treated for obtaining mutations. In addition we will con-
tinue to screen the remaining rerwplasw for better resistanca.
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UNIDENTIFIED s A comment:

As the suthors have proposed, the scope for
croating new sources of resistance through mutations definitely
oxists, Even {f natural sources of resistance are discovered,
there will always be a need for having a larger varisbility
for resistance,
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