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Early drought tolerance evaluation of indigenous upland
rice germplasm
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ABSTRACT: As rice is an important staple food for the world population, the global warming causes a dramatic loss
of rice yield mean that increasing rice yield to meet the consumption demand is therefore a big challenge. Upland
rice is one of appropriate technology due to its high water use efficiency. However, early drought is a constraint for
upland rice. This study was thus aimed to select tolerant upland rice under early drought stress and to identify traits
related to drought tolerance. Sixty upland rice varieties and Siew Klieng, the check variety were sown in pots under
greenhouse condition at faculty of Agriculture Khon Kaen University during July to December 2554. RCBD with 3
replications was employed with 2 conditions, stress and well irrigated. 13 Varieties including Phu Ruea 15, Huia Sai
2, Khoa Rai (056), Khun Wang (012), Neiw Dang Monk, Phu Ruea 14, Dor Nammanwan, Khek Yai 4, Siew Thong,
Hang Pa Lai, Dor Nong khai and Khoa Peong were identified as tolerant. Significant correlations between 7 traits
were found. In addition, traits correlated with yield index were shoot dry matter index (r = 0.86**), root dry matter
index (r = 0.86%%), dead leaf index (r = -0.52%%*), leaf rolling index (r = -0.63**). Shoot and root dry matter index
traits were available for indirect selection for drought tolerance in upland rice.
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Table 1 Index of leaf rolling, dead leaf, leaf water potential (LWP), shoot dry matter root dry matter and grain

yield of 8 selected upland rice varieties identified

as tolerance and 3 varieties identified as

susceptible of 60 upland rice varieties identified.

Leaf rolling  Dead leaf LWP Recovery Dry matter index Yield

Varieties
index index index index Shoot Root index

Phu Ruea 15 200 eh 400 em 239 ah 500 d9 050 bk 034 bf 106 a
Huia Sai 2 267 c-h 6.33 ai 228 ah 700 b-d 033 fl 034 cg 105 a
Khoa Rai (056) 233 d-h 500 bl 249 a-h 367 gj 044 bk 042 bf 105 a
Khun Wang (012)  2.00 e-h 567 a 186 ch 500 d-g 048 b-i 033 bf 102 ab
Neiw Dang Monk  2.67 c¢h 467 cm 267 ah 367 gj 046 bj 029 bf 102 ab
Phu Ruea 14 1.33 gh 3.67 fm 147 gh 233 il 056 ae 057 ac 101 ac
Dor Nammanwan 4.67 ab 833 ac 297 ah 567 cf 055 ae 032 b-g 101 ab
Khek Yai 4 200 eh 200 jm 169 eh 167 K 055 ae 041 ac 101 ac
Dok Put 500 a 9.00 a 340 ag 9.00 a 000 m 0.00 h 0.00 e
Siew Mae chan 433 ac 833 ac 394 ab 767 ac 000 m 0.00 h 0.00 e
Hom Bai 400 ad 833 ac 383 ac 700 bd 000 m 0.00 h 0.00 e
Siew Khliang 200 eh 300 hm 210 b-h 367 9 048 b-i 044 bf 102 ab
Mean 3.19 6.33 272 572 0.35 0.29 0.75
Range 1.00-4.33 1.00-9.00 1.39-4.13 1.00-9.00 0.00-1.06 0.00-0.60 0.00-1.06
F-test x o o o o o
CV.% 30.27 30.01 36.09 39.43 28.44 46.28 6.81

** = Significant at P<0.01
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Table 2 Correlation coefficient of yield index with leaf rolling index, dead leaf index, leaf water potential index,

recovery index, shoot dry matter index and root dry matter index of 60 upland rice varieties

dry matter

Index Leaf rolling Dead leaf LwpP Recovery

shoot root
Dead Leaf 0.88**
LWP 0.73* 0.74**
Recovery 0.80** 0.88** 0.71**
Shoot dry matter -0.63** -0.62** -0.60** -0.74*
Root dry matter -0.65** -0.63** -0.64** -0.74** 0.89**
Yield -0.63** -0.52** -0.66** -0.59** 0.86™* 0.86**

** = Significant at P<0.01
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