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ABSTRACT: Rice growing areas in northeast Thailand are mostly is under rainfed lowland condition. Grain yield is
low and vary depends on amount and distribution of rainfall. Drought is a major problem which can occur any time
during growing period, early, mid and late season. Late season drought commonly occurs, causing significant yield
reduction. Therefore breeding program emphasis on tolerance to late season drought (flowering stage) for maintaining
yield production under drought condition will be evaluated. In collaboration between Rice research institute and
BIOTEC Thailand, Surinl drought tolerant rice population had been developed by molecular backcrossing. So far,
the population had been advanced generation to BC3F5. In this study, total of 90 lines from this population was
evaluated for under late season drought at Chum Phae Rice Research Center, Khon Kaen. There were 2 growing
conditions, well water and drought stress at flowering stage. Under drought stress condition, water was drained out
from experimental plot at panicle initiation stage (PI) for inducing drought stress. Under drought condition there
was severely drought development which grain yield reduction was 91% in comparison to well water condition.
Mean leaf water potential at 40 days after inducing stress was -19.1 Pa. In comparison to well water condition,
there were reduction in filled grain percentage for 48%, panicle number and plant height. Flowering time was also
delayed. Among genotypes, there were no significant (P>0.05) variation in grain yield, days to 75% flowering
and flowering delay under both well and drought stress conditions, except grain yield under well water condition.
Correlation between grain yield and days to 75% flowering was negatively significance only under drought stress
condition, suggested that under drought stress condition days to flowering has significant effect on grain yield, early
genotypes could be able to produce higher grain yield than late genotypes. There were found also under drought
stress condition that delay in flowering has significant negative correlations with grain yield (-0.49, P<0.01) and filled
grain percentage (-0.38, P<0.01). The correlation suggested that less delay in flowering was desirable character for
drought tolerance at flowering stage.

Keywords: rice, drought, North-east Thailand, Validation for drought tolerance genotypes
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Table 1 Analysis of variance of grain yield , days to 75 % flowering, filled grain percentage by weight , harvest

index, number of panicle/ hill and plant height of 90 genotypes under well water condition.

Grainyield Daysto 75  Filled grain percentage Harvest Number of Plant height
(kg/rai) % (day) by weight index panicle per hill (cm)
Mean 623 107 89 0.50 7 104
Max 729 110 95 0.56 10 114
Min 509 97 79 0.41 5 92
F_test nS” *x *k *k *% Kk
C.V. (%) 12.5 24 3.2 6.8 16.7 3.3

" Comparison of 90 genotypes in a column; ns = not significant, ** Significant <0.01 probability level.

Table 2 Analysis of variance of grain yield, days to 75 % flowering, filled grain percentage by weight, harvest

index, number of panicle per hill, plant height and delay in flowering of Surin1 backcross genotypes

and 2 standard check genotypes/varieties under drought condition.

Grainyield  Daysto 75 % Filled grain Harvest ~ Number of Plant height Delay in
(kg/rai) Flowering (day) percentage by weight index panicle per hill (cm) flowering (day)
Mean 58 113 41 0.09 5 72 6
Max 121 119 73 0.20 7 88 13
Min 23 97 3 0.04 3 59 -1
F-test wx1/ *k *k *ok *k *k I,]a2/
C.V. (%) 38.3 2.7 46.8 32.3 18.0 5.9 na

¥ Comparison of 90 genotypes in a column; ** Significant < 0.01 probability level.

? na = not available analysis data.
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Figure 1 Correlations between days to 75% flowering and gain yield under well water condition
(A) and drought condition (B). Horizontal and Vertical bars are 5% LSD applicable to
differences for duration of flowering and grain yield among lines in A and B conditions.
(ns = not significant, ** Significant <0.01 probability level)
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Figure 2 Correlation between grain yield and delay in flowering under drought condition. Horizontal
and Vertical bars are 5% LSD applicable to differences for delay flowering and grain yield
among lines. (** Significant <0.01 probability level)
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Figure 3  Correlation between flled grain weight percentage and delay in flowering under drought
condition. Horizontal and Vertical bars are 5% LSD applicable to differences for delay
flowering and fill grain weight percentage among lines. (** Significant <0.01 probability level)
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