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Table 1. Properties of the experimental soil (TTr Series)

Exch ble’
Bulk density pH' Organic matter  Total N P? xchangeable
K Ca Mg
g/crn3 % % ppm . ppm
1.20 7.11 4.28 0.13 4.93 54 5876 970

' Soil:H,0=1:1
? Available phosphorus * Bray No. 2.
3 Extracted by 1 N ammonium acetate.
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Table 2. Combined analyses of variance (F-values) for rice agronomlc performances as affected by soil
moisture regime during grain filling stage (1st and 2nd crop, 1992)

Sou'r C? of df Yield Panicle Kerr.1615 Seed setting 1000_,k ernel Plant height
variation number /panicle weight
Crop(C)# 1 155.0%* 0.5 616.2%* 13.7 0.0 729.0*
season
Variety(V)# 1 5.7 0.3 0.1 1.7 157.3%*  2733.5%*
CxV 1 13.1%* 0.0 0.5 3.7 91.7%* 43.6%*
Tension(S)# 2) 2.1 0.7 0.7 4.0* 1.7 0.1
Linear 1 0.2 1.5 0.3 22 0.0 0.1
Quadratic 1 4.0 0.1 1.3 6.0%* 3.3 0.2
CxS 2 0.7 1.1 0.1 18.4%* 4.2% 3.2
VxS 2 0.1 0.9 0.2 1.1 2.7 0.0
CxVxS 2 0.1 1.3 0.0 6.4%* 5.0* 1.7

# Crop season: The first crop (spring) and second crop (fall) seasons, 1992.
Variety: Rice cultivars Taichung 189 and Taichung sen 10.
Tension: Soil moisture tension of 0.00, 0.02,and 0.04 Mpa reached before re-irrigation, respectively, where 0.00
MPa treatment submerged during the whole growth stage.

* and ** denote 5% and 1% significance levels, respectively.

FeT AR I T BRI SRR ELE1 189 BREEERLF[ R 10 B Bl *%F*}Wij/;?@%f(w%
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Table 3. Agronomic characteristics and yield components of rice cultivars Taichung 189 and Taichung
sen 10 as affected by soil moisture regime during grain filling stage (1st crop, 1992)

Soil 1000-
: ,01 Plant ~ Growth Panicle Panicle Kernels Seed )
Cultivar moisture . ) . . kernel ) Yield
. height duration weight number /panicle ) setting
tension weight
MPa cm day g g % kg/ha
0.00 124a' 120a 3.5a 12.9a 145a 24.6b 93.2a 3431a
TC 189 0.02 128a 122a 3.3a 12.0a 153a 22.9¢ 91.0ab  358la
0.04 127a 122a 3.3a 12.3a 152a 23.2¢ 89.1bc  3363a
0.00 112b 120a 3.6a 12.5a 146a 26.0a 88.5bc  3362a
TCS 10 0.02 111b 122a 3.7a 13.2a 151a 26.2a 88.0c 3408a
0.04 113b 121a 3.6a 11.1a 147a 26.3a 87.2¢ 3293a

! Means in the same column followed by the same letter are not significantly different at @ =0.05 by Duncan's MRT.
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Table 4. Agronomic characteristics and yield components of rice cultivars Taichung 189 and Taichung
sen 10 as affected by soil moisture regime during grain filling stage (2nd crop, 1992)

Soil 1000-
. ,01 Plant Growth Panicle Panicle Kernels Seed .
Cultivars moisture . . . ) kernel ) Yield
) height duration weight number /panicle ) setting
tension weight
MPa cm day g g % kg/ha
0.00 112a' 125a 3.1a 13.0a 137a 24.3a 83.1b 3350c
TC 189 0.02 110b 125a 3.3a 12.8a 138a 24.5a 89.3a 3550bc
0.04 110b 125a 3.3a 13.0a 138a 25.1a 91.0a 3409bc
0.00 99¢c 119a 3.4a 12.9a 143a 24.9a 86.7ab  3782ab
TCS 10 0.02 100c 119a 3.5a 12.5a 147a 25.0a 90.5a 4041a
0.04 98c 119a 3.4a 12.8a 141a 25.1a 88.0a 3996a

! See Table 3.
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Table 5. The milling quality and chemical property of rice cultivars Taichung 189 and Taichung sen 10 as

affected by siol moisture regime during grain filling stage (1st crop, 1992)

. SOII Volumn Brown Milled Head Trans- White White Crude Ge?
Cultivar moisture ) ) ) ) Gt.* Amylose _ consis-
. weight  rice rice rice lucency center belly portein
tension tency
MPa g/l % % % % %
0.00 558a' 812a 72.1a 54.7b 3 0 1 L 16.7a  7.9¢ 948
TC 189 0.02 556a 80.5b 71.5a 55.4b 3 0 1 L 16.7a  8.2¢ 928
0.04 557a  80.6b 71.6a 53.7b 3 0 1 L 16.9a  8.lc 95S
0.00 524b  78.0c 69.7b 62.8a 3 0 0 L 154b  9.2b 88S
TCS 10 0.02 521b  78.1c 69.9b 62.8a 3 0 0 L 144b  9.6a 87S
0.04 521b 77.9¢c 69.7b  60.7b 3 0 0 L 15.1b  9.5ab  85S
* Gt.: Gelatinization temperature.
! See Table 3.
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Table 6. The milling quality and chemical property of rice cultivars Taichung 189 and Taichung Sen10 as

affected by soil moisture regime during grain filling stage (2nd crop, 1992)

Soil Volumn ) . . Gel
. i olumn Brown Milled Head Trans- White White Crude .
Cultivar moisture . weight(br . . Gt* Amylose . consis-
. weight . rice  rice rice lucency center belly protein
tension own rice) tency
MPa g/l g/l % % % % %
0.00 613a' 874b 81.9b 74.3b 72.5b 3 0 1 L 229a 8.3% 70S
TC 189 0.02 613a 871b 81.8b 74.4b 72.4b 3 0 1 L 229a 843b 73S
0.04 617a 878a 82.3a 75.1a 73.5a 3 0 1 L 224b 853b 79S
0.00 571bc 829¢  79.0c 71.3d 68.7d 3 0 1 L 203d 9.62a 68S
TCS 10 0.02 568c 830c 78.5d 71.4d 689cd 3 0 1 L 21.0c 9.85a 56S
0.04 575b 829¢  79.2¢ 72.0c 69.7c 3 0 1 L 21.0c 9.52a 43M
* Gt.: Gelatinization temperature.
! See Table 3.
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Table 7. Physical properties of cooked rice (cultivars Taichung 189 and Taichung sen 10) as affected by
soil moisture regime during grain filling stage (1st crop, 1992)

Cultivar  Soil moisture tension H* -H -H/H A2/A1 A3
MPa
0.00 1.87¢! 0.176bc 0.09c 0.77b 0.13c
TC 189 0.02 2.07b 0.180b 0.09¢ 0.77b 0.15¢
0.04 2.09b 0.150c 0.07d 0.79a 0.12¢
0.00 2.29a 0.260a 0.11b 0.73d 0.18b
TCS 10 0.02 2.15b 0.250a 0.12a 0.74cd 0.23a
0.04 2.10b 0.260a 0.12a 0.75¢ 0.21a

* H: hardness. -H: viscousness. -H/H: balance. A2/Al: cohesiveness. A3: adhesiveness.
! See Table 3.

T~ R P s T SRR 1 189 PR B[R 10 SR G PRI E T Y (1992 & T
LIS
Table 8. Physical properties of cooked rice (cultivars Taichung 189 and Taichung sen 10) as affected by
soil moisture regime during grain filling stage ( 2nd crop, 1992)

Cultivar  Soil moisture tension H* -H -H/H A2/A1 A3
MPa
0.00 2.21a' 0.17a 0.07a 0.82ab 0.12a
TC 189 0.02 2.36a 0.19a 0.08a 0.83a 0.14a
0.04 2.23a 0.17a 0.08a 0.82ab 0.11a
0.00 2.05a 0.20a 0.10a 0.80b 0.16a
TCS 10 0.02 2.16a 0.21a 0.10a 0.79b 0.16a
0.04 2.24a 0.21a 0.10a 0.80b 0.16a
* H: hardness. -H: viscousness. -H/H: balance. A2/A1: cohesiveness. A3: adhesiveness.
! See Table 3.
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Table 9. Eating quality™® of cooked rice (cultivars Taichung 189 and Taichung Sen 10) as affected by soil
moisture regime during grain filling stage (1st crop, 1992)

Variety Soil moisture tension Appearance  Flavor Taste Stickiness Hardness  Overall
MPa
0.00 -1.143¢"  -0.286ab  -1.000ab -1.000ab +0.571a -1.000ab
TC 189 0.02 -1.174d  -0.714b  -1.571c -1.571b  +0.587a -1.571b
0.04 -1.000b  -0.571ab -1.286bc -1.000ab +1.000a  -1.286ab
0.00 -0.500ab  0.000ab  -0.667ab -0.500a  +0.333a -0.667a
TCS 10 0.02 -0.667ab  -0.167ab  -0.500a -0.500a  +0.500a -0.500a
0.04 -0.333a -0.167ab  -0.333a -0.333a  +0.333a -0.333a

* Rating evaluated by sense of panel testing in comparison with rice cultivar Taichung 189 cultivated in Tien-chung,
Chang-Hwa county, as the control. Where +, 0, and - denote ratings higher, equal to, and lower than the control,
respectively.

! Means in the same column followed by the same letter are not significantly different at «=0.10 by Wilcoxon
signed-rank test.
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Table 10. Eating quality* of cooked rice (cultivars Taichung 189 and Taichung Sen 10) as affected by soil
moisture regime during grain filling stage (2nd crop, 1992)

Variety Soil moisture tension ~Appearance  Flavor Taste  Stickiness Hardness Overall
MPa

0.00 -0.134b' -0.072a  -0.072a  -0.072a  +0.063a  -0.072a

TC 189 0.02 -0.167b -0.250a  -0.250a  -0.333a  +0.083a  -0.334a

0.04 -0.084a -0.084a  -0.250a  -0.333a  +1.334a  -0.250a

0.00 +0.197a +0.063a  -0.009a -0.134a +0.161a  -0.009a

TCS 10 0.02 +0.473a +0.063a  -0.072a  -0.063a  +0.402a -0.072a

0.04 +0.277a +0.063a -0.134a  -0.259a +0.348a -0.197a

* Rating evaluated by sense of panel testing in comparison with rice cultivar Taichung 189 cultivated in Tien-chung,
Chang-Hwa county, as the control. Where +, 0, and - denote ratings higher, equal to, and lower than the control,
respectively.

! See Table 9.
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Table 11. Polynomial regression analysis for yield of rice cultivars Taichung 189 and Taichung sen 10 on
soil moisture tension during grain filling stage (1st and 2nd crop, 1992)

. . . Optimum soil
Polynomial regression equation

Crop season  Cultivar moisture tension

a bx cx? R®
MPa
First TC 189 3431 16700 -460000 0.3068 0.0182
TCS 10 3362 6325 -201250 0.0716 0.0157
Second TC 189 3350 18525 -426250 0.1742 0.0217
TCS 10 3782 20550 -380000 0.2911 0.0270
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Effects of Management for Soil Moisture Regime
on Growth and Quality of Rice During Grain
Filling Stage'

Jiann-Feng Lee®, Shih-Shiung Chen’, Ai-Na Hsu” and Shung Song’

ABSTRACT

The experiments were conducted in the first and second crops of 1992 to investigate
the effect of soil moisture regime on the growth and quality of two rice cultivars,
Taichung 189 and Taichung sen 10. Two levels of soil moisture tension were practiced by
soil-drying to reach 0.02, and 0.04 MPa before next irrigation. The control (0.00 MPa)
group was submerged continuously. The results showed that the treatment plots needed 5
and 7 days drying to reach 0.02 and 0.04 MPa before next irrigation, respectively. It was
showed that irrigation water was been saved. The grain yield in 0.02 MPa treatment was
the highest, while the milling quality, chemical properties, physical properties and eating
quality of rice with 0.02 and 0.04 MPa treatments were the same as the control. According
to polynomial regression anaiysis, soil-drying to reach a soil moisture tension of 0.018
MPa in the first crop, and 0.027 MPa in the second crop, respectively, are recommended
for management of soil moisture regime during grain filling stage.The optimum soil
moistuve tension on the second crop was higher than that of the first crop, presumably due
to the poorer soil aeration of the second crop rice in Taiwan.A higher soil moisture

tension practice in the second crop was suggested to improve the adverse condition.

Key words: rice, soil moisture regime, rice quality.
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