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Table 1. Taste panel test score for rice grading

Scale'
Item
+3 +2 +1 0 -1 -2 -3
Appearance excellent  better good ascheck poor poorer  very poor
Aroma excellent  better good ascheck poor poorer  very poor
Flavor excellent  better good ascheck poor poorer  very poor
Cohesion excellent  better good ascheck poor poorer  very poor
Hardness excellent  better good ascheck poor poorer  very poor

Overal in sensory evaluation  excellent  better good ascheck poor poorer  very poor
1Where +, 0 and - denote ratings higher, equal to, and lower than the control, respectively.

Table 2. The chemical properties of rape seed meal

N POy K>0O CaO MgO Fe Mn Zn Cu  Water content

N (%) (mg/Kg) ------------ (%)

6.19 6.20 0.98 1.35 7.94 0.51 330 68 559 10.7 7.20

Table 3. The chemical properties of chicken compost

N P,O5 K,O CaO MgO Fe Mn Zn Cu  Water content

N (%) — (ngkg) (%) (mgke) (%)
12.70 2.17 1.73 2.13 8.82 274 4299 383 1.28 33.5 32.70
2000 2000
80.01% 79.60%
0.41%( ) 3 4
80.02 80.08% 79.98% 10
20 0.43  0.24%( )
67 81.15% 9 80.92%
10 77.35% ( )
4 80.41% 80.04%
( ) 67 81.40%
67 9 10
( )
4 67 9 3

10 20 67 9 (
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(2000 )
Table 4. Combined analyses of variance (F-values) for rice quality of three rice cultivars after application
of various organic manures (1st and 2nd crop, 2000)

Source of df Brownrice Milledrice Headrice Amylose Crude G

variation protein  consistency
Crop (C)# 1 89.53** 66.03**  270.12** 29473.49**  78.43** 808.70**
Fertilizer (F)# 5 24.95** 6.51** 3.76** 295.98**  49.59** 0.56
CxF 5 7.63** 3.21** 1.83 442.61**  19.91** 8.76**
Variety (V)# 2 3280.98** 1240.86**  717.63** 13134.75** 370.36** 15.13**
CxV 2 7.02%* 95.96**  131.15** 1592.87**  58.67** 17.06**
FxV 10 1.96* 1.61 1.54 90.40** 74T+ 5.77**

# Crop: The 1st and 2nd crop of 2000.
Fertilizer: None fertilizer, chemical fertilizer, rape seed meal 3 tong/ha, rape seed meal 4 tons/ha, chicken compost
10 tons/ha, chicken compost 20 tons/ha.
Varieties include: Japonicarice Tainung 67 (TN 67), Tai keng 9 (TK 9), and Indicarice Taichung sen 10 (TCS 10).
*and **: 5% and 1% significance levels, respectively.

(2000 )
Table 5. Rice quality of three rice cultivars on the 1st and 2nd crop of 2000

Brownrice Milledrice Headrice Amylose Crude protein Gel consistency

Crop (%) (mm)

First 80.01a 71.52a 61.49b 16.14b 6.12b 92.17b
Second 79.60b 70.82b 66.02a 18.38a 6.34a 97.09a

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

(2000 )
Table 6. Rice qudity of threerice cultivars after application of various organic manures (1st and 2nd crop, 2000)

Brownrice Milledrice Headrice Amylose Crude protein G

Fertilizer treatment consistency
(%) (mm)
None fertilizer 79.46¢C 71.09bc  63.51ab  17.09d 6.30b 94.56a
Chemical fertilizer 79.98a 71.43a 64.45a 16.93e 6.39ab 94.61a
Rape seed meal 3 tongha 80.02a 71.46a 63.92a 17.67a 6.41a 94.61a
Rape seed meal 4 tongha 80.08a 71.30ab 64.37a  17.47b 6.34ab 94.83a
Chicken compost 10 tonsg/ha 79.55¢ 70.96¢ 63.59ab 17.10d 6.09c 94.78a
Chicken compost 20 tons/ha 79.74b 70.79c 62.68b 17.29c 5.86d 94.39%

Means with the same letter of a column are not significantly different at 5% level by Duncan’s MRT.
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(2000 )
Table 7. Rice quality of threerice cultivars (1st and 2nd crop, 2000)

Cultivar  Brownrice Milledrice Headrice Amylose  Crudeprotein  Gel consistency

(%) (mm)
TN 67 8l.15a 73.09a 67.96a 18.43a 6.07b 94.61b
TK 9 80.92b 72.26b 66.90b 17.48b 5.92c 95.22a
TCS 10 77.35C 68.16C 56.39c 15.87c 6.70a 94.06c
Means with the same letter of a column are not significantly different at 5% level by Duncan’s MRT.
(2000 )

Table 8. Rice quality of threerice cultivars after application of various organic manures on the 1st and
2nd crop of 2000

Brownrice Milledrice Headrice Amylose Crude protein

Fertilizer treatment consistency

(%) (mm)
First crop
None fertilizer 79.71e 7158a  61.36ab 16.46b 6.00c 93.22a
Chemicad fertilizer 79.93cd 7149a 62.77a 15.88d 6.44a 92.00bc
Rape seed meal 3 tongha 80.17b 71.82a 61.54ab 16.83a 6.29b 92.44ab
Rape seed meal 4 tongha 80.41a 71.53a  62.49a 15.96¢ 6.37ab 92.00bc
Chicken compost 10 tons/ha 79.76de  71.32a  61.03ab 15.73e 5.89c 92.00bc
Chicken compost 20 tons/ha 80.08bc  71.39a  59.74b 15.99c 5.73d 91.33c
Second crop
None fertilizer 79.21c 70.59b 65.66 17.73e 6.61a 95.89b
Chemicad fertilizer 80.04a 71.37a  66.14a 17.98d 6.33b 97.22a
Rape seed meal 3 tongha 79.88ab 71.10a  66.29a 18.51c 6.53a 96.78ab
Rape seed meal 4 tong/ha 79.75b 71.08a  66.26a 18.98a 6.30b 97.67a
Chicken compost 10 tons/ha 79.34c 70.59b 66.14a 18.47c 6.29b 97.56a
Chicken compost 20 tons/ha 79.41c 70.20c 65.62a 18.60b 5.99¢c 97.45a
Means with the same letter of a column are not significantly different at 5% level by Duncan’s MRT.
2000 )

Table 9. Rice quality of threerice cultivars on the 1st and 2nd crop of 2000

Brownrice Milledrice  Headrice Amylose  Crudeprotein Gel consistency

Cultivar %) (mm)
First crop
TN 67 81.40a 73.24a 64.28a 17.61a 5.99b 92.61a
TK 9 81.01b 72.00b 62.90b 16.58b 5.95b 92.06ab
TCS10 77.62c 69.32c 57.28c 14.23c 6.41a 91.83b
Second crop
TN 67 80.90a 72.94a 71.65a 19.24a 6.15b 96.61b
TK 9 80.83a 72.52b 70.90b 18.38b 5.88c 98.39%9a
TCS 10 77.08b 66.99c 55.51¢c 17.51c 6.99a 96.28b

Means with the same letter of a column are not significantly different at 5% level by Duncan’s MRT.
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(2000 )
Table 10. Rice quality of threerice cultivars after application of various organic manures on the 1st and
2nd crop of 2000

Cultivar Brownrice Milledrice Head rice Amylose Crude protein  Gel consistency

(%) (mm)
No fertilizer
TN 67 80.71a 72.56a 66.98a 17.92a 5.89b 94.33b
TK 9 80.65a 72.45a 66.38a 17.35b 6.04b 95.33a
TCS 10 77.02b 68.24b 57.17b 16.02¢c 6.97a 94.00b
Chemical fertilizer
TN 67 81.09a 73.27a 68.59a 17.90a 6.38b 93.67b
TK 9 81.17a 72.39b 67.29a 17.20b 5.96¢ 95.17a
TCS10 77.68b 68.64c 57.48b 15.68¢c 6.83a 95.00a
Rape seed meal 3 tongha
TN 67 81.42a 73.51a 68.11a 19.07a 6.32b 93.67b
TK 9 81.13b 72.53b 67.98a 18.07b 5.98¢c 96.67a
TCS 10 77.52c 68.34c 55.65b 15.88¢c 6.94a 93.50b
Rape seed meal 4 tong’ha
TN 67 81.44a 73.27a 68.35a 18.88a 6.20b 95.17a
TK 9 81.16a 72.40b 67.93a 17.53b 6.13b 95.00a
TCS 10 77.64b 68.24c 56.84b 15.98¢c 6.68a 94.33a
Chicken compost 10 tons’ha
TN 67 81.07a 73.13a 68.73a 18.45a 5.96b 95.67a
TK 9 80.55b 71.89b 66.28b 17.22b 5.75¢c 94.83ab
TCS10 77.04c 67.84c 55.75¢ 15.63c 6.56a 93.83b
Chicken compost 20 tons/ha
TN 67 81.16a 72.81a 67.03a 18.35a 5.68b 95.17a
TK 9 80.85b 71.92b 65.53a 17.52b 5.65b 94.33ab
TCS 10 77.21c 67.64c 55.48b 16.01c 6.24a 93.67b

Means with the same letter of a column are not significantly different at 5% level by Duncan’s MRT.
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Table 11. Correlation coefficients between amylose content, crude protein content, gel consistency of
milled rice and palatability after application of various organic manures on the first and second

crop in 2000
Character Appearance Aroma Flavor Cohesion  Hardness Overall
Amylose 0.174 0.086 0.246 0.205 -0.453* 0.386*
Crude protein -0.211 0.111 -0.276 -0.436* 0.437* -0.353*
Gel consistency 0.400* -0.056 0.442* 0.294 -0.337 0.453*
* Significant at 5% levels of probability.
6.12% 6.34% 0.22% ( )
3 4 6.41
6.34% 10 5.86% (
) 10 6.70%
67 6.07% 9 5.92% ( )
4
3 20
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4 20 67 9
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Table 12. Eating quality of cooked rice of threerice cultivars after application of various organic manures
on the first crop of 2000

Cultivar ~ Appearance Aroma Flavor Cohesion Hardness Overall
No fertilizer
TN 67 -0.095b 0.000b 0.000b -0.048b 0.021b -0.048b
TK 9 0.042b 0.000b 0.079%b 0.042b -0.009b 0.042b
TCS10 0.114b 0.000b 0.186b 0.072b -0.239b 0.072b
Rape seed meal 3 tongha
TN 67 0.048b 0.000b 0.132b 0.085b -0.280b 0.132b
TK 9 0.074b 0.000b 0.111b 0.074b -0.444c 0.037b
TCS10 0.030b 0.000b -0.067b 0.011b 0.085b -0.067b
Rape seed meal 4 tongha
TN 67 0.037b 0.000b 0.000b -0.037b -0.048b -0.037b
TK 9 0.000b 0.000b 0.000b 0.000b -0.148b 0.000b
TCS 10 0.000b 0.000b 0.030b 0.079%b -0.030b 0.030b
Chicken compost 10 tons/ha
TN 67 0.152b 0.000b 0.115b 0.352a -0.484c 0.115b
TK 9 0.067b 0.000b -0.013b 0.017b -0.195b 0.091b
TCS10 0.074b 0.000b 0.042b -0.005b 0.005b 0.000b
Chicken compost 20 tons/ha
TN 67 0.135b 0.000b 0.024b 0.098b -0.372¢c 0.172b
TK 9 0.030b 0.000b 0.091b 0.165b -0.306b 0.121b
TCS10 0.042b 0.000b 0.074b 0.116b -0.079b 0.037b

Rating evaluated by sense of panel testing in comparison with rice cultivars Tainung 67, Tai keng 9 and Taichung sen
10 which cultivated in chemical fertilizer, as the control. Where +, 0 and - denote ratings higher, equal to, and lower

than the control, respectively.

Means with the same letter of a column are not significantly different at 5% level by Duncan’s MRT.
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(2000 )
Table 13. Eating quality of cooked rice of threerice cultivars after application of various organic manures
on the second crop of 2000

Cultivar Appearance Aroma Flavor Cohesion Hardness Overall
No fertilizer
TN 67 0.056b 0.000b 0.000b -0.072b -0.254b 0.056b
TK 9 0.063b 0.000b 0.313a 0.313a -0.250b 0.313a
TCS10 0.072b 0.000b -0.072b -0.143b 0.072b -0.072b
Rape seed meal 3 tongha
TN 67 0.000b 0.056b 0.056b 0.111b -0.389¢c 0.111b
TK 9 0.393a 0.000b 0.188b 0.125b -0.456¢ 0.188b
TCS10 0.000b 0.000b -0.016b -0.127b -0.056b 0.000b
Rape seed meal 4 tonsgha
TN 67 0.000b 0.000b 0.037b 0.122b -0.074b 0.122b
TK 9 0.220b -0.042b 0.304a 0.310a -0.441c 0.304a
TCS 10 0.048b 0.000b 0.132b 0.048b -0.360c 0.085b
Chicken compost 10 tons/ha
TN 67 0.000b 0.000b 0.000b 0.000b -0.095b 0.000b
TK 9 0.232b 0.048b 0.179b 0.173b -0.536¢ 0.220b
TCS10 0.085b 0.000b 0.011b 0.000b -0.021b 0.000b
Chicken compost 20 tons/ha
TN 67 0.000b 0.000b 0.000b 0.095b -0.191b 0.000b
TK 9 0.316a -0.048b 0.262b 0.173b -0.411c 0.214b
TCS10 0.265a 0.037b 0.206b 0.227b -0.413c 0.217b

Rating evaluated by sense of panel testing in comparison with rice cultivars Tainung 67, Tai keng 9 and Taichung sen
10 which cultivated in chemical farming, as a control. Where +, 0 and - denote ratings higher, equal to, and lower
than the control, respectively.

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

1 1993 p.9-17

2. 1996 p.133-154

3. 1993 p.1-8

4, 1988 p.76-89

5. Biliaderis, C. G., D. R. Grant and J. R. Vose. 1981. Structural characterization of legume starches. I.
Amylopectin and beta-limit dextrins. Cereal Chem. 58:496-502.
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Effects of Application Amounts of Various
Organic Fertilizers on Rice Quality*

Jiann-Feng Le€?, Y ung-Wu Chen?, Shih-Shiung Chen® and Yi-Fong Tsai?

ABSTRACT

Field experiments were carried out during the first and second crops of 2000 to
investigate the effects of various organic fertilizer on the growth of three rice cultivars,
i.e.,, Tainung 67 and Tai keng 9 of Japonica type, and Taichung sen 10 of Indica type. Six
fertilizer treatments were conducted in this study. Experimental results revealed that the
milling quality of rape seed meal 3 tons/ha and seed rape meal 4 tons/ha showed without
obvious influence compared to that of chemical fertilizer. But, the chicken compost 20
tons/ha chicken compost showed lower milling quality as compared to that of chemical
fertilizer in the first crop. It means that nutrients of mineralization of application of
chicken compost 20 tons/ha were not enough for the grain filling stage of rice in the first
crop. Experimental results revealed that the amylose content of milled rice was negatively
correlated with hardness of cooked rice but positively correlated with overall sensory
evaluation of palatability. The crude protein content of milled rice was negatively
correlated with cohesion of cooked rice but positively correlated with hardness of cooked
rice. It was also negatively correlated with overall sensory evaluation of palatability. The
gel consistency of milled rice showed positively correlated with appearance, flavor and
overall sensory evaluation of palatability. Experimental results revealed that rice
produced from organic fertilizers had higher content of amylose, the same or lower crude
protein, and the same gel consistency as compared to chemical fertilizer. The milled rice
of organic fertilizer showed higher eating quality trend. Tai keng 9 showed higher eating
quality, because it had higher amylose content, and lower crude protein content, and
longer gel consistency of milled rice.

Key words: organic fertilizer, rice quality.
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