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Varietal Difference in Ecological and Morphological
Characteristics Affecting Drought Tolerance
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ABSTRACT

- Five of each lowland and upland rice varieties
were planted in a seedling box with three replications
of randomized complete block design and it was
desiccated up to complete water stress in certain
jeaf stage. The desiccated rice plants were supplied
with water again to check survival ability of rice
plant from wilting.

All of the lowland varieties which showed lower
yield in upland condition were superior to upland
varieties in recovery ability from desiccation. Some
of the morphological characteristics in relation to the

recovery ability also were discussed.
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Table 1.

Varietal and agronomic characteristics of materials used for this studies,

Yield in brown rice(kg10a)

Variety Plant type Group Height Lowland Op land
Jinheung Japonica Low land 84 cm 622 224
Jaekeon ” ” 89 550 169
Suweon 225 Indica # 78 576 291
Suweon 237 s ” 58 433 149
Suweon 242 ” ” 53 486 261
Ungbonmi jangna Japonica Up land 93 380 326
Sangju ” ” 97 399 330
Yaseolgina ” #” 89 374 342
Sedagaeseon ” ” a7 371 337
Nonglimna 1 ” ” 99 416 322

* Measured at maturity from normal culture in lowland condition,
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Fig. 1. Comparison of recovery and leaf emergence after water supply from desiccation between
lowland and upland rice varieties
Note : 1. Jihheung 2 Jaekeon 3 Suweon 225 4. Suweon 237 5 Suweon242 6 Ungbonmijangna
7. Sangju 8 Yaseolgina 9 Sedagaeseon 10, Nonglimna 1
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Fig. 2. Comparison of recovery index from desiccation treated at leaf stages of 4 to 5 7 to8
and 10 to 11 respectively between lowland and upland varieties
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Fig. 3. Comparison of recovery index from three successive desiccations at6 to7, 8to 9 and
1010 11 leaf stages between lowland and upland varieties
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Table 2. Correlation coefficient between plant height and leaf area, number of survival leaves,
recovery index from desiccation of rice plants,

Plant height &

Plant height & Plant height &

Classification Variety . .
Leaf area Survived leaval Recovery index
Within Varieties(n=10)  Jinheung 0.972%* 0.712** 0.015
Jaekeon 0.986** -0.103 -0.324
Suweon 225 0.977** ~0.281 -0.454
Suweon 237 0.908** 0.401 0.258
Suweon 242 0.822** 0.493* 0.308
Ungbonmi jangna 0.709** 0.414 0.792**
Sangju 0.436 0.073 -0.239
Yaseolgina 0.830%* 0.134 0.547*
Sedagaeseon 0.843** -0.295 -0.379
Nonglimna 1 0.771%* 0.045 -0.419
Between Varieties (n=10) 0.784** -0.607* —0.599*

Table 3. Varietal differences in characteristics of root system for each five of lowland and upland

varieties,
Tickness of .
Classification Variety Og‘o;alajrllerrlgto ?S %;anitsht orfoct;e main roots in ]irgfmw/ei)g]{;tof
average
Lowland Varieties Jinheung 899 cm 62 cm 2.5 mm 0804 g
Jaekeon 992 52 2.6 0.588
Suweon 225 1,034 65 21 0.985
Suweon 237 1.094 55 2.3 0.831
Suweon 242 1,063 46 1.9 0.694
Upland Varieties Ungbonmi jangna 820 56 4.1 1.331
Sangju 1,073 66 4.0 1.907
Yascolgina 1,007 69 4.5 1.454
Sedagaeseon 1,107 46 3.9 1.050
Nonglimna | 1,254 50 52 1.214
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Fig. 4. Relationship between dry weight of root

and yield in upland condition from five

of each lowalnd and upland rice varieties
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SUMMARY

This studies were conducted first to observe the

difference in recovery ability from water stress

between lowland and upland rice, 2nd to find out
the actual part of rice plant affecting on drought
resistance in field condition to detemine the possi-
bility of testing the drought tolerance in greenhouse.
Five of lowland and five of upland rice varieties
used for this studies were transplanted to small
plastic box at three leaf stages in randomized
complete block design with three replications.
Desiccations were applied to normally grown
rice plants in the greenhouse with hot and dry
conditions in summer until they showed complete
water stress. Number of leaves survived and survival
index were checked for every plant. Root characteri-
stics also were observed by glass tube cultures to
estimate their function on drought tolerance in
field.
The results of this studies will be summarized
as follows.
1. Lowland rice varieties were superior in survival
ability from water stress to upland rice varieties.
It was especially higher in Indica type varieties

than in those of Japonica type.

2. Comparing the resumability of growth at different

leaf stages, the earlier the leaf stage, the higher
in survival ability from water stress. Lowland
varieties showed stronger survival ability than

upland varieties in all growth stages.

3. There were no correlation between plant height

and number of leaves survived or survival index

from water stress.

4. Upland rice was higher than Jowland rice in the

thickness and total dry weight of root. These
root characteristics showed highly positive cor-

relation with yield in upland condition.



