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INTRODUCTION

ONE of the principal lines of investigations undertaken at the Central Rice
Research Institute, Cuttack, is breeding for blast resistance through isolation
of resistant varieties from the Genetic Stocks. As there are nearly 4,000 rice
varieties maintained in the Genetic Stocks at the Institute, for convenience
of handling, the varieties are taken up in lots of about 500 varieties each and
tested and classified into various groups of relative susceptibility. The
varieties selected as resistant and moderately resistant in such tests are sent
to the State Departments of Agriculture for trials of their performance under

local conditions (Kulkarni, 1959; Venkatakrishnayya and Delvi, 1960;
Mathur and Misra, 1961).

The results of the tests carried out during 1948 to 1954 with a first lot
of 470 types from the Genetic Stock have been presented earlier (Padmanabhan
and Ganguly, 1959). These varieties were departmentally released types
from different Rice Research Stations in India and abroad. In the tests,
five varieties, viz., Bj-1, Co-4, S-67, SM-6 and SM-9 were classified as resistant
and sixteen varieties, viz., ADT-12, AKP-8, AKP-9, AS-2, BAM-4, CH-55,
Co-25, Co-26, CP-6, CP-9, H-755, MTU-5, Mugad-249, PTB-10, S-624 and
SM-8 were classified as moderately resistant to blast.

In the present contribution results are presented of such tests carried

‘put from 1954 to 1961 with a group of early duration varieties in the Genetic
Stocks, maturing within 120 days under Cuttack conditions (21° N.L). -

MATERIAL AND METHODS .

There are 490 varieties of early duration (maturing within 120 days)
‘available in the Genetic Stocks, a representative collection of rice accessmns
from India and other parts of the World

= Part I of the series appeared im Proc. Ind. Acod. Sci., 1959, 50 B, 289-304
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The material was rapidly screened under artificial inoculation at the
seedling stage during the first three years in both the main and the second
crop season (viz., in August and February, respectively). The techniques
adopted for bringing about artificial infection, scoring the infection, and
classifying the types into different susceptibility groups were the same as
evolved and reported in the previous communication in 1959 (Padmanabhan
and Ganguly, loc. cit.). :

Besides artificial inoculation tests, all the types were observed for their
reaction to natural infection of blast at seedling, post-planting, and flowering
stages in the maintenance plots, and the susceptible types were progressively
eliminated accordingly. The varieties which emerged as resistant in the
screening tests in seedling stage were carried forward to the field tests.

Field Tests

The field tests were carried out for three successive years with the varieties
carried forward from the screening tests.

In the seed-beds, the test varieties were again exposed to artificial infec-
tion; a week before transplanting, all the beds were covered with wet coarse
cloth curtains on sturdy wooden framework to form 5'x8'x 6’ high humid
chambers. Spore suspension, prepared from a culture of the fungus (Cuttack
isolate) in oat-meal agar containing thiamine (0-25mg. in 1,000 ml) and
biotin (0-015 mg. in 1,000 ml.) and incubated at about 25° C. for 7-12 days,
was used for the artificial infection of seedling in the beds. Artificial infection
was carried out for three successive days, late in the evening. The reaction
of the varieties was noted after one week. ‘

As has been stated earlier, heavy blast incidence could be induced in
the field by late planting (after the middle of August) under adequate fertili-
zation—60 to 80 lb. N/acre. In addition, the test varieties were flanked on
either side with Co-13, a highly susceptible variety. The blast infection

which developed severely on Co-13 constituted a heavy source of inoculum
for the varieties under test. : T

* REsuLTS

Out of 490 varieties of early duration under tests, 149 varieties had been
already tested and found susceptible in the first phase of this programme,

viz., in the years 1948-1953. The remaining 341 types are classified as shown
in Table I. L '_ & SO
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TABLE I
Number of varieties tested and their classification in regard to
. their susceptibility to blast

Number of  Number Number Number
) types of of of
Kind of tests moderately types types types
susceptible to moderately resistant  unclassified
susceptible  resistant :

1. 1In artificial inoculation test
(1954 to 1958) seedlmg
stage 214

2. Under field tests (1959 to
1961) (both foliar and S
neck-infection) o 23 8 4 92

237 8 4 92%

: * These 92 varieties out of 341 types could not be classified, for the same were not tested suffi-
ciently and, therefore, require to be tested in the next such series. The final reaction of these 92
types will be given in a subsequent communication.

The varieties finally selected as resistant and moderately resistant to

blast are mentioned in Table II.

The list of varieties, classified into different susceptibility groups, is -

presented in Table III.
DISCUSSIQN |

Due to the rigorous criteria adopted, and the elaborate procedure followed

in carrying out the tests, only nine varieties, four in the present tests and five -
in the earlier series, could finally be selected as resistant to blast disease of

rice out of more than one thousand varieties studied. As has been discussed

in detail in the first communication, the reaction of a variety to both leaf

and neck-infection has been taken into consideration in selecting for resis-
tance. Amongst the varieties which emerged as resistant in the seedling
stage tests, some continued as resistant to leaf-infectioninthe field, but showed
various degrees of susceptibility to neck-infection. The opposite phenomenon,

viz., susceptibility to leaf-infection but resistance to neck-infection has also.
been met with by the senior author in other studies conducted ‘with vanetles.

drawn from all parts of the world.
B5
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TaBLE 1T

List of varieties selected finally as resistant or moderately
resistant to blast disease of rice

S.. AC Type Name of Place of \" Reac-
No. No. No. _variety origin tion
1 27 CH-27 Chang Ming Yunan China ‘ MR
2 28 CH-28 Si-Kong-Yaan (Red China , R

husk) ‘

3 71 CH-71 Kaoshiung No. 18  China MR
4 533 Jap-7 Aichi Asahi Japan R

5 1613 T-1446 Surli Black S. Canara (India) R

6 1771 T-1715 . Belgian Congo MR
7 1966 T-2009 .. U.P. (India) - MR
8 2082 .. Seluzd4 Australia R
9 2250 T-6522 .. Coimbatore (India) MR
10 2489 .. Nep-vai Indo-China MR
11 2565 T-1026 y Coimbatore (India) MR
12 2597 T-1160 .. Coimbatore (India) MR

R—Resistant ; MR—Moderately resistant; AC—Accession number,

Templeton et al. (1961), finding that there was a close correlation bet-
ween seedling reaction and neck-rot in twelve varieties which they studied,
have been led to the conclusion that testing for resistance could be based
upon seedling reaction alone. Since such a correlation is more common
than variability, the latter Phenomenon may not occur when the reactions
of a limited number of varieties only are taken into consideration.

Further_ work, done in Japan (R. Ito, 1963, Internatinoal Symposium
on Blast Disease of Rice, the Philippines) and i

Hashioka (1950), also shows that rice varieties do not react always in the same
manner to leaf and to neck-infection. Therefore, it is Vvery necessary to test
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for both leaf- and neck-resistance to blast before a variety can be turned as
“resistant ” and released for cultivation. '

SUMMARY

1. Screening tests were carried out with 490 early duration varieties
to isolate varieties resistant to blast disease of rice.

2. On the basis of the reaction of the varieties in the seedlings, post-
transplanting and neck-infection stage, four varieties have been selected finally
as resistant and eight as moderately resistant to blast disease of rice.

ACKNOWLEDGEMENTS

The authors are grateful to the field staff of Mycology Sectiop for their
help in carrying out the field tests and to the Director, Dr. R. H. Richharia,
for his critical suggestions in the preparation of the manuscript.

REFERENCES

1. Hashioka, Y. ) .. “Studies on the mechanisation of prevalence of the rice blast
disease in the tropices,” Tech. Bull. No. 8. Taiwan Agric.
Res. Inst. Taipeh, China, 1950. :

2. Kulkarni, N, B. .. “Blast disease of rice in Bombay State,” Poona Agric. Coll,
Mag., 1959, 50 (1), 8-29. g
3. Mathur, R. S. and Misra; “Resistance of paddy varieties to blast in Uttar‘Pradesh,”
M.P. Curr. Sci., 1961, 30 (7), 272~73.
4, Padmanabhan, S. Y. and “Breeding rice varieties resistant to blast disease caused by
Ganguly, D. Piricularia oryzae Cav. 1. Selection of resistant varieties from
Genetic Stock,” Proc. Ind. Acad. Sci, 1959, 50 B,
289-304,

5. Templeton, G. E., Johnston, * Rice Blast,”” Rice Journ., 1961, 64 (4), 16.
"~ T. H. and Henry, S. E.

6. Venkatakrishnayya, N. S. and “Blast on rice in Mysore. Varietal behaviour of rice towards
Delvi, M. H. .. Piricularia oryzae Cav.,” Rice News Teller, 1960, 8, 1-15.



