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Table 1.  Source and heading day for rice varieties used in this study.

Variety Source Heading day

Higlitid fice cropping season

1 )i
Tainung Sel.1 Taiwan 77 53
Tainung Sel 2 Taiwan 80 54
Ohhobatwase 123 " Japan 77 56
Omachi Japan 74 51
Kuroca Japan 75 53
M1-48 Philippines ‘ 122 79
Nohrin-Mochi 4 Japan 76 50
Lowland rice
Tainung 67 Taiwan ‘ 89 68
Taikeng 10 Taiwan 95 63
Taikeng 2 Taiwan 96 67

Taihung 189 Taiwan 95 75
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Table 2. Distribution of precipitation (mm) during the experimental periods in 1995.

Sbiing Days after transplanting

Season 20 25 30 35 40 45 S50 55 60 65 70 75 80 8 90 95 100 105 110

1 65 16 15 05 395185 0 @& 0 ¢ 0 o0 05 68 225 O 0 05 88

II 495 0 2 05 0 13 0 15 00 0 20 05 0 0 0 0 00 0

*and” were the date of water-withholding and reirrigation, respectively.
*amount of precipitation was accumulated every 5 days.
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Table 6. The correlation coefficients of agronomic characteristics in the first crop of 1995
: Percent . 3 1000— y
Mo T wn Mo Shie/ Sl
Lowland rice
Estimated yield CK 0.35
; Treatment 0.48
Plant height CK 0.21
Treatment 0.39
Panicle length CK —0.03 0.08
Treatment 0.09 0.07
Percent grain—filling CK 024 0.06 0.48
Treatment 0.29 —0.26 0.26
Panicle number CK 031 0.60* 0.01 -0.17
Treatment 0.11 0.34 —-0.52* —044
Spikelets / panicle CK 0.06 0.05 —0.09 0.31 —0.53
Treatment 0.16 0.15 0.48 0.54*  —0.59*
1000—grain weight CK —0.25 —0.46 0.39 0.44 —0.13 —028
Treatment 0.39 —0.28 —0.10 0.61* —0.07 -0.22
Effective panicle © CK 021 043 0.18 —=0.20 0.76 -1092 —0.19
Treatment —0.38 0.05 0.64%*  —0.03 —0.52* 0.58* —061*
Volume weight CK 0.28 —0.11 0.55* 0.50 —=0.16 0.32 0.18 0.04
Treatment 0.21 —0.06 045 —0.05 —0.02 —0.12 0.07 0.26
Upland rice
Estimated yield CK 0.62%*
Treatment 0.60**
Plant height CK —0.66%*
Treatment —0.12
Panicle length CK —-0.26 0.39
- Treatment  —0.70%* 0.50*
Percent grain—filling CK 0.55%* —071¥* —029
Treatment 0.00 —0.15 —-0.19
Panicle number CK 0.63** —0.59** —0.04 0.53*
Treatment 0.72%%  —0.13 —0.64%* —029
Spikelets / panicle CK —0.08 0.05 0.08 0.52%+ 042
Treatment —0.32 0.12 0.35 042 —0.49*
1000—grain weight CK 0.82%* —0.85** —022 0.61** 0.78** —0.18
Treatment 0.50* —041 —0.58%* 0.16 0.33 —041
Effective panicle CK 0.08 —0.36 0.00 0.31 0.24 —0.10 0.21
Treatment 0.36 -0.19 —0.41 0.01 0.38 —0.43* 0.42
Volume weight CK —(.55%¢+ 0.59%* 0.18 —-0.36 —0.81** 0.37 —=0.69** —0.11
Treatment —0.68** 0.07 0.63*+ 0.00 —0.72%+ 0.55%*  —034 —0.20

*and** are significant at 5 9% and 1 9% levels, respectively.
CK:normal; Treatment: soil water deficit.
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Table 7. The correlation coefficients of agronomic characteristics in the second crop of 1995
. Percent . . 1000— :
Chiracters Ve g g s nEC SRR g e
Lowland rice
Estimated yield CK 0.87+*
Treatment 0.66
Plant height CK 0.79%*
Treatment —0.19
Panicle length CK 0.70** 0.76**
Treatment 0.22 0.64**
Percent grain—filling CK 0.74%* 0.86** 0.85**
Treatment 0.34 0.63+* 0.71**
Panicle number CK —0.76** —0.86** —0.80%* —0.92%*
Treatment —0.18 —0.25 —0.42 —0.48
Spikelets / panicle CK 0.83** 0.83%* 0.68%* 0.75%%  —(.88%*
Treatment 0.15 0.78** 0.46 0.72** —049
1000—grain weight CK 0.54* 0.64** 0.81** 0.76**  —0.69%* 0.50
Treatment —0.05 —0.21 0.30 —0.10 0.14 —0.62*
Effective panicle CK 0.55% 0.28 0.53* 0.37 —0.52* 0.51* 032
Treatment 0.23 —0.26 0.06 0.02 =0.06 —0.33 0.42
Volume weight CK 0.11 —0.19 —-0.27 -0.19 0.30 —0.25 -=0.33 —0.32
Treatment 0.33 0.05 0.22 0.05 0.09 —0.03 0.23 0.42
Upland rice
Estimated yield CK 0.37
Treatment 0.42
Plant height CK —0.07
Treatment 0.21
Panicle length CK —0.40 0.82%*
Treatment 0.06 0.72%+
Percent grain—filling CK —0.06 —0.37 —0.42
Treatment —0.17 —0.18 0.08
Panicle number CK 0.33 —0.46*  —0.72%* 0.41
Treatment 0.41 0.51 0.08 —0.05
Spikelets / panicle CK =0.31 0.79** 0.94%*  —049*  —0.60**
Treatment 0.18 0.67** 0.83%+ 0.16 0.08
1000—grain weight CK 0.41 —0.55**% —0.66** 0.08 0.14 —0.76%*
Treatment 0.00 —0.32 —0.49* —=0.62** —0.18 —0.70%*
Effective panicle CK 049*  —0.53* —0.70%+ 027 047+ —0.67* 0.69**
Treatment 0.05 0.11 —-018 —0.09 0.43 -=0.23 0.12
Volume weight CK 0.22 0.40 0.40 —046*  —0.57** 0.30 0.24 —0.02
Treatment —0.13 —0.04 0.45* 0.00 —0.59** 033 -0.39

*and** are significant at 5 9 and 1 94 levels, respectively.
CK:normal; Treatment:soil water deficit.
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Production of Lowland and Upland Rice to
Soil Water Deficits in Different Crops
I. Differences in Growth and Yield'

Ming-Hsing Lai, Chwen-Ming Yang and Yih-Chuan Kuo®

Summary

Drought, or soil water deficit, is known to affect the growth and yield of crop production including rice.
With a special two crops system and an unique climatic condition, however, no research has been conducted to
compare differences in growth behavior between lowland and upland rice to limited soil moisture in two crops
in Taiwan. This study was carried out to evaluate growth and yield variations within and between two crops
among lowland and upland genotypes of rice, selected from Plant Genetic Resources Center of Taiwan, to soil
water deficits occurring during the lifespan. It was shown that plant height and grain yield were decreased by
water deficits, and generally lowland genotypes were more sensitive than the uplands. In upland rice the de-
crement was greater in the first than in the second crop, with genotypes Tainung sel.1, Tainung sel.2, and Nohrin
Mochi 4 had better yield performance in both crops. In lowland rice Tainung 67 was the best choice planting in
drought-prone area. Water deficits were found to affect panicle number and grain number per panicle in lowland
rice, while panicle number and percent grain-filling were reduced in upland rice. Grain volume weight was hig-
her in the second than in the first crop at the same treatment but was increased by soil water deficits. Results
show that upland genotypes from Taiwan grew and yielded better than those from Japan under water deficits,
indicating a superior adaptability to local environment and more suitable for breeding purposes.

Key words : Lowland rice, Upland rice, Soil water deficit, Crop season, Growth, Yield.
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