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Studies on Screening Rice Cultivars for Drought Resistance
[. Screening at Seedling Stage
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College of Agriculture Yeungnam University, Kyongsan, Korea

ABSTRACT
Seven hundred and forty eight rice cultivars
were screened for drought tolerance at seedling
stage in a special green house. A number of
cultivars such as Wonkiljo, Hanyangdo, YR 52 -
BF; - 67, Satominori, Mamoriaka, Akanomochill4,
Takeberimochi, IR 937-55- 3,IR2735-F;B-6- 2,
IR 2871-53 - 2, BPI76° /Dwan, Khoo Dook Mali-4-
2-105, Os6,Palawan, IRAT 10, TOS 2583 and H-105
seemed to be tolerant to drought at seedling
stage. There was negative correlation between
drought resistance score and growth of plant
height and water content of culm and leaf after
drought treatment, and highly positive correlation
between resistance to blast and resistance to
drought at seedling stage. There was no relatio-
nship between drought resistance and germination
speed, plant height before drought treatment.
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Table {. Comparision of some characteristics of rice cultivars grown unirrigatedly for 40days
from 30 days after seeding .

Germination  Plant height Growth Growth  Drought* Blast*  No. of
Cultivars speed before  after  “under ratio resistance reaction Cultivars
stress siress  stress score
(1-5) (em) (em) (B) BSA) (1-5) (1-5)
Korean native cul. 2,1"** 343® 521 178° 51.9° 3.8° 432 310
Indica  Japonica 2.32 298% 40.2¢ 104¢ 34.9¢ 2.7% 3.0® 174
Japanese cul. 1.3¢ 27.4° 48.1*  20.72 75.52 25° 2.8 123
IRRT cul . 2.32 34.82 5282  18.0° 51.7% 21° 2.3¢ 141
Pooled 2.1 32.2 48.8 16.6 51.8 3.0 33 748

* gcore 1is good and 5is poot.
** a,b and ¢ designate statistical difference.
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Table 2. Drought resstance response of 748 rice cultivars unirrigately grown for 40 days
from 30 days after seeding

Drought reaction
Cultivars

R MR 1 MS S Total

Korean native cultivars 3 1 21 29 256 310
Indica / Japonica 8 17 59 39 ) 51 174
Japanese cultivars 6 10 26 35 46 123
Cultivars from IRRI 23 23 39 25 31 141
Rooled 40 51 145 128 384 748

(%) (5.3) (68) (194) (17.1) (51.3) (100
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Fig. 1. The rice cultivar TOS 2583 (from IITA) BEREARK & KEEY WRM(GERERTS &%
and wonkiljo (Korean native ) remain rela-  pr, SMHAIEE, REENE, ST SEMH
tively healthy while surrounding cultivars ERE ERMRER 4 BiE 4FRE 2399 8
have withed and died. HHEGE BAEY R+ £ 33 2o BIEHEE R
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Table 3, Correlation between drougst resistance

score and some characteristics of 748 rice cultivars

unirrigated at 30 days after seeding for 40 days.

Cultivar groups

Relationship bet ween I I llI v Pooled
Germination speed and drought response 0.038 —0022 —-0.115 0.046 — 0.037
Plant height before stress and drought response 0.058 0.093 0172 0.046 0.054

Plant height after stress and drought response
Growth under stress and drought response
Growth ratio and drought response

0.149** —0.358*% —0.219* —0.288 **— 0.103 **
—0.441%*% —0.390** —0.340 ** —(.441 ** —(.299 **
—0.406** —0.327** —0.270 ** - 0.424 ** —(.307 **

Blast reaction after stress and drought response| 0.797** (.750%* (0.777** (0801 ** (.830%**
No. of cultivars ( 5 ) 310 174 123 141 748
1: Korean bnative‘cu]tivars 0l; Japanese cultivars
II; Indica / Japonica cultivars IV ; Cultivars from IRRI
* 59 Ilevel significant ** 1 % level significant
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Fig. 2. Relatfbnship between fresh weight and
drought resistance score ( ] =good, 9 =poor)
of rice cultivars treated by drought stress at
30 days after seeding for 40 days.
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Fig. 3. Relationship between dry weight and
drought resistance score (1 = good, 9 = poor)
of 21 rice cultivars treated by drought stress
at 30 days after seeding for 40 days.
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Fig. 4, Relationship between water content and

drought resistance score ( 1 =good, 9 = poor )
of 21 rice culivars treated by drought stress
at 30 days after seeding for 40 days.
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Summary

Seven hundred and forty eight rice cultivars
were screened for drought tolerance in a special
green house. It had two concrete tanks, each 11 x
1 X 1m. The screening tank contained (.7m—deep
upland soil placed on (.3 m—deep sand and gra-
vel. Irrigation was controlled with PVC pipe
(diameter 4 ¢m ) at bottom and with spray on
soil surface. Soil moisture was continued satura-
tion 30 day after seeding, than irrigation was pats-
ed for 40 day.

The reaction of plant

growth, water content

of culm and leaf, blast reaction and germination



speed were studied. The results -are summarized
as follows;

1. The growth length and growth ratio of Japa-
nese cultivars after drought treatment was largest
and than followed cultivars from IRRI, Korean
native and Indica /Japonica.

2. The drought resistance socore of IRRI culti-
vars was most resistant and followed Japanese,
Indica Japonica and Korean native cultivars.

3. A number of cultivars seemed to be toler-
ant to drought at seedling stage. These were
Wonkiljo, Hanyangdo, YR 52.BF,-67, Satominori,
Mamoriaka, Akanomochi 114, Takebenimochi, IR
937-55-3, IR 2735-F;B-6-2, IR 2871-53-2, BPI

16° / Dwan, Khoo Dook Mali-4-2-105, Ost,
Palawan, IRAT10,TOS 2583 and and H—105 .

4. Negative oorrelation was found between the
visual drought resistance score and growth of
plant height after drought treatment .

5. Highly negative correlation was found betw-
een the visual drought resistance score and fresh
and dry weight and water content of culm and
leaf of. rice plant afier drought treatment. .

6. Highly positive oorrelatibnship was found
between visual drought resistance score and blast
resistance score after drought treatment.

7. There was no correlationship between germ-
ination speed, plant height before drought treat-
ment and visual drought resistance score.



