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Table 1. Combined analyses of variance (F-values) for rlce qualities as affected by early intermittent

drying during vegetative growth stage (2nd crop, 1993 and 1st crop, 1994)

Source of variation df Brownrice  Milled rice Head rice Amylose  Crude protein
Crop season (C)# 1 16.6 * 697.0 ** 1,770.8 ** 64.6 ** 148.2 **
Drying (D)# 2) 1.9 0.9 65.4 ** 12.5 ** 0.2
Linear 1 2.2 0.9 43 8.8 * 0.2
Quadratic 1 1.9 0.8 126.4 ** 16.1 ** 0.6
CxD 2 1.1 1.9 18.0 ** 6.2 * 1.3
Variety (V)# 2 1552.0 ** 199.7 ** 19.9 ** 11.3 ** 2.8
CxV 2 24 2.8 32.6 ** 8.6 % 3.1
V x D 4 6.0 * 2.7 24.2 ** 4.8 ** 0.8
CxVxD 4 14.7 ** 2.7 14.6 ** 9.2 ** 1.3

# Crop season: Second(fall) crop season, 1993 and first(spring) crop season, 1994.
Variety: Rice cultivars Taichung 189, Tainung 67 and Taichung sen 10.
Intermittent drying: Interrupted water were practiced from 20, 25 and 35 days till 45 days, and from 30, 40 and 45
days till 55 days after transplanting, during the second and first crop, respectively.
* and ** denote 5% and 1% significance levels, respectively.
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Table 2. The milling quality and chemical property of rice cultivars Tainung 67, Taichung Sen 10, and
Taichung 189 as affected by early intermittent drying during vegetative growth stage (2nd crop,

1993)
) Daysto Brown Milled Head Trans- White White Crude Gelconsis-
Cultivar i ) ) ) Amylose i
drying* rice rice rice lucency center belly protein tency
day % % % % %
20 82.5a 753a 69.7abc 3 0 2 17.9a 8.65cd 93S
TN67 25 823a 75.6a 70.7a 3 0 2 17.6ab  8.42cd 98S
35(CK) 81.7b  74.8ab 66.1cd 3.5 0 2 17.4abc  8.71bc 95S
20 81.3b 74.2b  69.8ab 3 0 0 17.5ab  8.27d 958
TC189 25 81.4b 743b 68.8abc 3 0 0 17.3abc  8.55cd 928
35(CK) 81.8b 74.8ab 65.6d 3 0 1 17.9a 8.62cd 945
20 789c  71.6c  66.8bcd 3 0 0 17.2bc  8.944cd 928
TCS10 25 78.8¢c  71.9c 67.0bcd 3 0 0 17.1bc  9.10a 87S
35(CK) 793¢ 72.1c 65.4d 3 0 0 16.9¢ 9.02ab 86S

*: days from transplanting to intermittent soil drying.
Means in the same column followed by the same letter are not significantly different at « =0.05 by Duncan's MRT.

FZ o FVERE RIHHA SRR BT R 67 W 1 189 BRI 1 1 189 BRARCK TR (2555 5
V(1994 = — W[
Table 3. The milling quality and chemical property of rice cultivars Tainung 67, Taichung Sen 10, and
Taichung 189 as affected by early intermittent drying during vegetative growth stage (1st crop,

1994)
_ Daysto Brown Milled Head Trans- White White Crude Gelconsis-
Cultivar s . ) . Amylose .
rying rice rice rice lucency center belly protein tency
day % % % % %
30 81.4b 72.5bc  63.6b 3.5 0 2 16.0c 6.55d 86S
TN67 40 82.0a 73.4a 55.2d 3.5 0 3 16.3bc  6.49d 858
45(CK) 8l.6ab 73.6a 67.3a 3.5 1 2 17.6a 6.69cd 87S
30 80.8¢ 72.2¢c  59.0c 3 0 0 16.9b 6.65d 79S
TC189 40 81.7ab  73.3ab 43.8e 3 0 1 15.6d 7.05b 85S
45(CK) 8l.6ab  73.2ab 64.0b 3 0 1 16.8b 7.00b 91S
30 78.4d 69.5d  65.6ab 3 0 0 16.4bc  6.78bcd 84S
TCS10 40 78.6d 69.5d  65.4ab 3 0 0 16.7b 6.98bc 778
45(CK) 78.7d 69.5d  65.0ab 3 0 1 16.3bc  7.36a 84S

* See Table 2.
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Table 4. The quality of brown rice of cultivars Tainung 67, Taichung 189, and Taichung Sen 10 as
affected by early intermittent drying during vegetative growth stage (2nd crop, 1993)

Fissure-

_ Days to Water Immature _ Rice Broken
Cultivar s cracked Colored rice _
drying* content kernels screenings kernels
kernels
day % % % % % %

20 12.8 4.73c 13.40a 2.97a 4.30ab 0.00b

TN67 25 12.7 11.40b 7.87ab 3.00a 3.53abed 0.17b

35(CK) 13.1 13.80b 9.50abc 6.87a 5.40a 0.07b

20 12.8 12.17b 6.57bc 6.80a 1.23cd 0.00b

TC189 25 12.8 22.20a 3.80c 6.50a 1.13d 0.10b
35(CK) 12.9 21.47a 6.60bc 8.23a 1.97bcd 0.27ab
20 12.6 0.33c 11.77ab 3.30a 3.53abed 0.70ab
TCS10 25 12.4 0.37c 8.13abc 7.27a 3.60abcd 0.57ab

35(CK) 12.6 0.63c 8.47abc 7.03a 3.87abc 1.13a

* See Table 2.
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Table 5. The quality of brown rice of cultivars Tainung 67, Taichung 189, and Taichung Sen 10 as
affected by early intermittent drying during vegetative growth stage (1st crop, 1994)

i Daysto  Moisture Fissure- Immature i Rice Broken
Cultivar i cracked Colored rice )
drying* content kernels screenings kernels
kernels
day % % % % % %

30 13.7 20.57bc 7.29ab 1.47a 4.68a 0.22d
TN67 40 13.0 14.72cd 7.30ab 0.75a 2.90ab 1.22¢cd

45(CK) 13.8 37.62a 9.10a 0.75a 3.30ab 0.65d

30 13.2 32.02ab 7.00ab 1.13a 4.43a 0.43d
TCI189 40 13.0 31.38ab 3.12¢ 1.17a 1.10b 2.60ab

45(CK) 13.5 35.58a 4.07bc 1.92a 1.92b 0.67d
30 13.8 2.62d 4.55bc 1.52a 2.02b 2.25bc

TCS10 40 14.0 2.18d 3.90bc 1.33a 1.48b 3.48a
45(CK) 14.0 4.75d 2.30¢ 1.07a 1.05b 3.08ab

* See Table 2.
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Effects of Early Intermittent Drying During
Vegetative Growth Stage on the Quality of Rice'

Jiann-Feng Lee’, Shung Song® and Shih-Shiung Chen*

ABSTRACT

Field experiments were conducted from the fall of 1993 through the spring of 1994,
on Taichung District of Agricultural Improvement Station, to investigate the effects of
early intermittent soil drying on the growth and quality of rice. Three rice cultivars,
Tainung 67, and Taichung 189 of Japonica type, and Taichung sen 10 of Indica type
were used. Treatments of soil drying to 0.06 Mpa moisture tension were practiced at 30,
40, and 45 days on the spring, and 20, 25, and 35 days on the fall after transplanting,
respectively. The results showed that intermittent drying practiced at early growth stage
in the spring crop significantly decreased white belly of brown rice, and also the crude
protein , amylose contents, and head rice of milled rice. On the fall crop, early
intermittent soil drying increased head rice percentage and decreased the white belly and
crude protein content of milled rice, thus improved quality of rice. Early drying the soil
also decreased fissure and cracked kernels, colored rice and screenings of brown rice.

Taichung sen 10 showed a better stability than Tainung 67 and Taichung 189 while
imposed to early soil drying. Early soil intermittent drying showed no effects on quality
of Taichung Sen 10, while drying the soil from 25-28 days after transplanting promoted
head rice and reduced immatured kernels on the second crop. Drying the soil from 36-40
days after transplanting on the first crop reduced amylose contents, fissure-craked and

immatured kernels, and screenings of rice.

Key words: rice, intermittent soil drying, quality of rice.
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