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Table 1. Combined analyses of variance (F-values) for rice quality of five rice cultivars as affected by
organic farming on the second crop of 1995, 1996 and 1997

Sou.r c§ of df Brownrice Milledrice Headrice Amylose Crude protein Gel consistency

variation
Year (Y)* 2 16.85"  40.05"  112.18"7 12302957 412317 1232.78™
Farming (F)* 2 9.82"" 4.54" 21.35" 73567 186.47" 4539
YXF 4 3.89" 1.30 10457 1737.96"  238.00" 105.09™
Variety (V)" 4 25223 269.68" 42967  3599.66  124.12" 133.94"
YXV 8 17.69" 9.63" 11467  162.82" 88.26" 37.88"
FXV 8 423" 420" 2.63 187.31° 79.10" 10.30™
YXFEXV 16 227" 235" 4347 257227 32.74™ 26.04"

" Year: 1995, 1996 and 1997.

Farming: Conventional farming; intermediate farming and organic farming.

Variety: Japonica rice Tainung 67 (TN67), Taichung 189 (TC189), Tai keng 6 (TK6) and Tai keng 9 (TK9), and
Indica rice Taichung sen 10 (TCS10).

"and * denote5% and 1% significance levels, respectively.



34 Tl 1 L 3 S WA 5T+ = 30

A I T RS SRR T BA(1995~1997 )
Table 2. Rice quality of five rice cultivars as affected by organic farming on the second crop of 1995,
1996 and 1997

Year Brownrice Milledrice Head rice Amylose Crude protein Gel consistency
% mm

1995 80.3¢” 72.9b 69.7b 20.9a 7.52b 68b

1996 80.9a 73.7a 70.5a 20.0b 7.65a 78a

1997 80.6b 72.9b 67.9¢c 18.7¢c 7.12¢ 78a

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.

HE I (R RS SRR R (19951997 )
Table 3. Rice quality of five rice cultivars as affected by conventional, intermediate and organic farming
on the second crop of 1995, 1996 and 1997

Farming Brown rice Milledrice Headrice Amylose Crude protein  Gel consistency

% mm
Conventional 80.9a" 73.2ab 70.0a 19.8¢ 7.25¢ 75b
Intermediate 80.4b 73.3a 69.1b 19.9b 7.63a 73¢
Organic 80.5b 73.0b 68.9b 20.0a 7.41b 76a

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.

DU S S AR AT T R TRAE(1995~1997 i)
Table 4. Rice quality of five rice cultivars as affected by organic farming on the second crop of 1995,
1996 and 1997

Cultivar Brownrice Milledrice Head rice Amylose Crude protein Gel consistency
% mm
TN67 81.7a" 74.8a 70.3a 20.3b 7.63a 74d
TC189 81.1bc 73.6b 70.0ab 20.3b 7.45b 76b
TK6 80.9¢ 73.2¢c 69.2¢c 20.4a 7.29¢ 75¢
TK9 81.2b 73.7b 69.7b 19.7¢ 7.17d 77a
TCS10 78.0d 70.5d 67.6d 18.6d 7.60a 71e

#*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.
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Table 5. Rice quality of five rice cultivars as affected by conventional, intermediate and organic on the
second crop of 1995, 1996 and 1997

Year Farming  Brownrice Milled rice Head rice Amylose Crude protein Gel consistency

% mm

Conventional ~ 80.6abc” 72.8d 70.6b 21.1a 7.73a 67d

1995 Intermediate  80.2c 73.1cd 69.3c 20.7bc 7.73a 64e
Organic 80.1c 72.8d 69.2¢c 20.8b 7.09¢ 72¢
Conventional  80.9ab 73.7ab 71.6a 19.0d 7.40b 79a

1996 Intermediate  80.9ab 74.0a 70.6b 20.4¢c 7.71a 79a
Organic 81.0a 73.5bc 69.3c 20.6bc 7.85a 76b
Conventional  81.1a 73.0cd 67.9d 19.2d 6.63d 79a
1997 Intermediate  80.3¢ 72.9d 67.6d 18.5¢ 7.44b 77b
Organic 80.4bc 72.8d 68.2d 18.4e 7.29bc 79a

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.

Foh 0 IS R R T JAR(1995~1997 )
Table 6. Rice quality of five rice cultivars as affected the cultivated year on the second crop of 1995, 1996

and 1997
Year Cultivar Brownrice Milledrice Headrice Amylose Crude protein Gel consistency
% mm
TN67 81.2cdef” 74.4bc 70.7ab 21.6a 7.58bcd 66g
TC189 80.7ef 73.3¢ 70.1bc 21.5a 7.41cde 70f
1995 TK6 80.9def 73.3¢ 69.9bc 21.3a 7.38cde 67fg
TK9 80.2¢g 72.7f 69.4cd 20.2bc 7.71bc 70f
TCS10 78.7h 70.8¢g 68.3de 19.8cd 7.52bcd 66g
TN67 81.7bc 75.0a 70.5bc 20.4b 7.82b 78cd
TC189 81.4bcd 74.1cd 70.7ab 20.4b 7.59bcd 79¢
1996 TK6 81.1cdef 73.5de 70.0bc 20.5b 7.42cde 82ab
TK9 81.9ab 74.7ab 71.7a 19.9bcd 7.26ed 79¢
TCS10 78.4h 71.3¢g 69.8bc 18.8¢e 8.18a 73e
TN67 82.4a 75.0a 69.7bc 18.9¢ 7.49bcd 79¢
TC189 81.2cde 73.5¢ 69.4cd 19.1e 7.37cde 80bc
1997 TK6 80.6fg 72.6f 67.6¢ 19.4de 7.09¢ 76de
TK9 81.6bc 73.7de 68.1e 18.9¢ 6.54f 83a
TCS10 76.91 69.6h 64.7f 17.2f 7.10e 73e

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.
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Table 7. Rice quality of five rice cultivars as affected by conventional, intermediate and organic farming
on the second crop of 1995, 1996 and 1997

Farming Cultivar Brown rice Milled rice Headrice Amylose Crude protein Gel consistency

% mm

TN67 81.7ab"  74.6a 71.2a 20.1ab 7.06ef 75bc

TC189 81.3abc 73.4bcd  70.7ab 19.9b 7.23cdef 75bc
Conventional TK6 81.1bcd 73.1cd 69.9bcd  20.4ab 7.18def 76bc
TK9 81.4abc 73.6bc 69.8bcd  19.8b 7.09ef 78ab

TCS10 78.8¢ 71.1e 68.6de 18.7d 7.71ab 70d

TN67 81.5abc 74.8a 69.8bcd  20.2ab 7.90a 73cd

TC189 81.1bcd 74.0b 69.4bcd  20.4ab 7.71ab 75bc

Intermediate TK6 81.0bcd 73.6bc 69.0cd 20.4ab 7.73ab 73cd
TK9 81.2bcd 73.8b 69.8bcd  19.9b 7.28cdef 75bc

TCS10 77.4f 70.5f 67.7¢ 18.5d 7.52bcd 71d

TN67 82.0a 75.1a 69.8bcd  20.7a 7.93a 75bc

TC189 80.9¢cd 73.4bcd  70.0abc  20.7a 7.43bcde 78ab

Organic TK6 80.5d 72.8d 68.6de 20.4ab 6.97f 76bc
TK9 81.1bcd 73.7bc 69.6bcd  19.3c¢ 7.14def 79a

TCS10 77.8f 70.0f 66.5f 18.7d 7.57abc 70d

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.

H 7J~<3Eg\,*§“#§‘.}*c$§%§i¢~ B [EEEA Fﬁ#,@ﬁr?%%d/;ﬂ%ﬁ%% S FT(1996~1998 &) o
Table 8. Combined analyses of variance(F-values) for rice quality of five rice cultivars as affected by
organic farming on the first crop of 1996, 1997 and 1998

Sou'rc§ of df Brownrice Milledrice Headrice Amylose Crude protein  Gel consistency

variation
Year (Y)" 2 39.28" 41.007 11987 275.84" 404.95™" 2138.17°
Farming (F)* 2 0.89 516" 3.06 42634 121.97 89.91°
YXF 4 7.18" 427" 217 47496 59.32" 14.68"
Variety (V)" 4 633.86"  237.08" 129  166.92" 29.83" 49.47"
YXV 8 10.28" 15607  17.48" 7515 7.64" 157.26"
FXV 8 3.28" 591" 1.35 11.83" 2.60" 76217
YXFXV 16 2217 3.54" 2227 27.48" 7.80" 48.84"

* Year: 1996, 1997 and 1998.

Farming: Conventional farming; intermediate farming and organic farming.

Variety: Japonica rice Tainung 67 (TN67), Taichung 189 (TC189), Tai keng 6 (TK6) and Tai keng 9 (TK9), and
Indica rice Taichung sen 10 (TCS10).

"and * denote5% and 1% significance levels, respectively.
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Table 9. Rice quality of five rice cultivars as affected by organic farming on the first crop of 1996, 1997

and 1998
Year Brownrice Milledrice  Head rice Amylose Crude protein Gel consistency
% mm
1996 80.2a" 70.1b 60.2a 17.4b 7.17a 83a
1997 80.2a 71.1a 57.0b 17.2¢ 6.54b 69c¢
1998 79.7b 70.3b 59.4a 17.8a 6.17¢c 77b

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.

Ff I (R RS SRR R Y (1996~1998 )
Table 10. Rice quality of five rice cultivars as affected by conventional, intermediate and organic farming
on the first crop of 1996, 1997 and 1998

Farming Brownrice Milledrice Headrice  Amylose Crude protein Gel consistency
% mm
Conventional 80.0a" 70.3b 59.0ab 17.6b 6.34c 75b
Intermediate 80.1a 70.7a 59.6a 17.8a 6.66b 75b
Organic 80.0a 70.5a 58.0b 17.1c 6.89a 78a

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.

Fof RIS R TR T Y (1996~1998 )
Table 11. Rice quality of five rice cultivars as affected by organic farming on the first crop of 1996, 1997

and 1998
Cultivar Brownrice Milledrice Head rice Amylose Crude protein Gel consistency

% mm
TN67 81.0b" 72.0a 59.0a 18.1b 6.70b 75¢
TC189 80.6¢ 71.4b 58.4a 17.7¢ 6.71b 76b
TK6 79.8d 69.6¢ 58.2a 18.3a 6.48c¢ 77a
TK9 81.4a 71.3b 58.7a 17.3d 6.42¢ 77a
TCS10 77.4e 68.2d 60.0a 16.0e 6.84a 74d

#*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.



38 Tl 1 L 3 S WA 5T+ = 30

Al T B I S [ T B[R T B(1996~1998 1)
Table 12. Rice quality of five rice cultivars as affected by conventional, intermediate and organic farming
on the first crop of 1996, 1997 and 1998

Year Cultivar Brownrice Milledrice Headrice Amylose Crude protein Gel consistency
% mm
Conventional 80.0bc” 69.7¢ 60.0a 17.2d 7.27a 81b
1996 Intermediate 80.2ab 70.5bcd 61.0a 17.9ab 7.18ab 82b
Organic 80.4a 70.2de 59.4a 17.2d 7.06b 85a
Conventional 80.2ab 70.9abc 58.3a 17.9ab 6.03¢ 69d
1997 Intermediate 80.4a 71.0ab 58.1a 17.6¢ 6.57¢c 68d
Organic 80.1ab 71.3a 54.7b 16.1e 7.03b 69d
Conventional 79.9bc 70.3cde 58.7a 17.6¢ 5.71f 76¢
1998 Intermediate 79.7¢cd 70.5bcd 59.8a 17.7bc 6.23d 75¢
Organic 79.5d 70.0de 59.8a 18.0a 6.58¢ 79b

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.

A = RS R B R UA(1996~1998 )
Table 13. Rice quality of five rice cultivars as affected the cultivated year on the first crop of 1996, 1997

and 1998
Year Cultivar Brownrice Milledrice Headrice Amylose Crude protein Gel consistency
% mm
TN67 81.3b" 71.5¢ 60.7ab 18.4abc 7.05abc 82a
TC189 81.1bc 71.7¢ 63.0a 17.3ef 7.29ab 82a
1996 TK6 80.1e 69.0f 57.9bcd  18.6a 7.20abc 85a
TK9 81.1bc 70.5d 62.2a 17.3ef 6.99bc 82a
TCS10 77.5g 68.0g 56.9cde  15.6h 7.32a 84a
TN67 81.0bc 72.5ab 54.5de 17.9¢cd 6.62d 62d
TC189 80.9cd 71.8¢ 50.9f 17.6de 6.64d 73bc
1997 TK6 79.9¢ 70.2de 56.3de 17.9¢cd 6.31ef 72¢
TK9 82.1a 72.9a 60.4abc  16.9fg 6.20efg 74bc
TCS10 77.3¢g 67.9g 62.9a 15.8h 6.93c 63d
TN67 80.6d 72.0bc 61.6ab 18.0cd 6.41de 82a
TC189 79.9¢ 70.7d 61.4ab 18.1bcd 6.20efg 76b
1998 TK6 79.4f 69.6¢ 60.4abc  18.5ab 5.92¢g 76b
TK9 81.0bc 70.4d 53.4ef 17.7de 6.06fg 76b
TCS10 77.4¢g 68.7f 60.3abc  16.7g 6.28ef 75bc

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.
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Table 14. Rice quality of five rice cultivars as affected by conventional, intermediate and organic farming
on the first crop of 1996, 1997 and 1998

Farming  Cultivar Brownrice Milled rice Head rice Amylose Crude protein Gel consistency
% mm
TN67 80.8b" 71.8ab 58.8a 18.2ab 6.35de 74d
TC189 80.7b 71.3b 58.5a 17.9bc 6.48cd 75d
Conventional TK6 79.8¢c 69.4d 59.0a 18.3ab 6.09¢ 79abc
TK9 81.3a 70.4c 57.8a 17.3de 6.15¢ 74d
TCS10 77.6d 68.6¢ 60.9a 16.2f 6.62bcd 74d
TN67 81.3a 72.3a 61.3a 18.4ab 6.65bcd 75d
TC189 80.7b 71.7ab 59.0a 17.9bc 6.77abc 74d
Intermediate TK6 79.6¢ 69.6d 58.2a 18.7a 6.56bcd 78bcd
TK9 81.5a 71.8ab 60.6a 17.6¢cd 6.49cd 76¢cd
TCS10 77.3d 67.9¢ 59.0a 16.1f 6.82abc 74d
TN67 80.8b 71.8ab 56.8a 17.6¢cd 7.08a 77cd
TC189 80.5b 71.2b 57.9a 17.2de 6.88ab 8lab
Organic TK6 79.9¢ 69.8cd 57.5a 17.9bc 6.78abc 75d
TK9 81.5a 71.6ab 57.6a 16.9¢ 6.62bcd 83a
TCS10 77.4d 68.1e 60.1a 15.8f 7.09a 74d

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s multiple range test.
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Effects of Organic Culture on the Grain-Quality of Rice'

Jiann-Feng Lee®, Yung-Wu Chen® and Shih-Shiung Chen’

ABSTRACT

Field experiments were conducted to investigate the effects of intermediate and
organic farmings on the grain-quality of five rice cultivars, i.e., Tainung 67, Taichung
189, Tai keng 6, and Tai keng 9 of Japonica type, and Taichung sen 10 of Indica type.
The experiments were done from 1995-1998 during the first and second crop. Three
kinds of farming were compared in field experiment, namely: a)conventional-chemical
fertilizers and pesticides; b)intermediate-half of chemical fertilizers and pesticides, half
of organic fertilizers; c)organic-organic fertilizers. Rapeseed meal was used as source of
organic fertilizers.

Experimental results revealed that during the first crop, intermediate and organic
farming showed no significant difference on brown rice and head rice percentage
compared to conventional farming. On the other hand, the intermediate and organic
farming showed significantly contributed to lower brown rice and head rice percentage
were noted on the second crop.

It was also noted that during the first crop, intermediate farming showed a higher
crude protein content, but the same gel consistency as compared to that of conventional
farming, thus no difference was noted in the cooking quality. Intermediate farming
showed a higher crude protein content and lower gel consistency than that of
conventional farming in the second crop, thus producing poor cooking quality. Organic
farming showed a higher crude protein content and gel consistency as compared to that
of conventional farming in the first and second crop, thus resulted in better cooking
quality.

Experimental results also showed that farming method did not influence amylose
content. Tai keng 9 has higher brown rice and head rice percentage with a lower crude
protein content and higher gel consistency in the intermediate and organic farming,

which produced a better rice grain quality.

Key words: rice (Oryza sativa L.), intermediate farming, organic farming, rice
quality.
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