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Table 1. The chemical properties of rape seed meal and chicken compost

N P,Os KO Ca0 MgO Fe Mn Zn Cu  Water content

Organic fertilizer C/N )
(%) (Mg g7) rmermmmms oo (%) -

Rape seed meal 6.19 6.20 0.98 135 794 051 330 68 559 10.7 7.20
Chicken compost 12.70 2.17 173 213 8.82 274 4299 383 12800 33.5 32.70
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Table 2. Combined analyses of variance (F-values) for milling qualities and chemical properties of three
rice cultivars as affected by application stage of organic top-dressing (1st and 2nd crop, 2003

and 2004)
Source of Brown Milled Head Crude Gel
. df . . . Amylose . .
variation rice rice rice protein consistency
Year (Y) ! 1 3.32 46.46** 128.73** 677** 130.48** 568.84**
Crop (C) 1 225.04**  786.47** 851.50** 14764** 967.81**  77.71**
YxC 1 38.54**  286.11** 8.64** 126** 273.18**  13.07**
Treatment (T) 5 18.79** 10.40** 3.55** 468** 104.20**  20.55**
YxT 5 7.52%* 5.85** 5.88** 72%* 14.79**  27.82**
CxT 5 8.16** 1.86 3.87** 56** 66.01**  13.40**
YxCxT 5 7.16** 4.80** 6.05** 93** 11.09**  15.52**
Variety (V) 2 1841.25**  699.76** 8.81** 10508** 505.76**  74.08**
YxV 2 5.15%* 9.47** 7.20%* 42%* 1.07 0.01
CxV 2 6.89** 3.65* 18.07** 31** 15.32**  19,92**
TxV 10 0.34 2.40% 1.27 22** 2.97** 3.86**
YxCxV 2 24.39** 4.25* 7.68** 37** 4.29* 42.87**
YxTxV 10 0.70 1.95* 157 29** 4.57** 6.00**
CxTxV 10 0.32 4.51** 2.02* 32** 3.49** 9.04**
YXCxTxV 10 0.45 0.93 1.55 15** 5.60** 9.63**

LYear: 2003 and 2004. Crop: The 1st and 2nd crop.
Treatment 1: Chemical fertilizer N : P,Os : K,0=120 : 40 : 60 kg/ha. Treatment 2: Rape seed meal 1 tons/ha (base)
1 tons/ha (top-dressing applied 20 days after transplanting), 1 tons/ha (top-dressing applied 40 and 30 days after
transplanting in the first and second crop, respectively) and 1 tons/ha (top-dressing applied 60 and 40 days after
transplanting in the first and second crop, respectively). Treatment 3: Rape seed meal 2 tons/ha (base), 1 tons/ha
(top-dressing applied 30 and 20 days after transplanting in the first and second crop, respectively) and 1 tons/ha
(top-dressing applied 60 and 40 days after transplanting in the first and second crop, respectively). Treatment 4:
Rape seed meal 2 tons/ha base), 1 tons/ha (top-dressing applied 30 and 20 days after transplanting in the first and
second crop, respectively) and 1 tons/ha (top-dressing applied 50 and 30 days after transplanting in the first and
second crop, respectively). Treatment 5: Chicken compost 12 tons/ha (base), rape seed meal 1 tons/ha (top-dressing
applied 30 and 20 days after transplanting in the first and second crop, respectively) and 1 tons/ha (top-dressing
applied 60 and 40 days after transplanting in the first and second crop, respectively). Treatment 6: Chicken compost
12 tons/ha (base), rape seed meal 1 tons/ha (top-dressing applied 30 and 20 days after transplanting in the first and
second crop, respectively) and 1 tons/ha (top-dressing applied 50 and 30 days after transplanting in the first and
second crop, respectively).
Varieties includes Japonica rice Tainung 67 (TN 67), Tai keng 9 (TK 9), and Indica rice Taichung sen 10 (TCS 10).

*and ** denote 5% and 1% significance levels, respectively.
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Table 3. Milling qualities and chemical properties of rice as affected by application stage of organic
top-dressing on the 1st and 2nd crop (2003 and 2004)

Fertilizer Brownrice Milledrice  Head rice Amylose  Crude protein Gel consistency
treatment (%) (mm)
First crop
1t 80.32¢? 71.95¢ 58.85h 15.48d 6.00d 92.10c
2 80.81b 72.34bc 61.65a 15.41e 6.38ab 91.33d
3 81.10a 72.81a 62.04a 15.89¢c 6.42a 93.17ab
4 81.05a 72.83a 61.18a 16.14b 6.29bc 92.89b
5 80.78b 72.72ab 59.28b 16.17ab 6.43a 93.11ab
6 80.67b 72.73ab 60.84a 16.22a 6.22c 93.66a
Second crop

1 81.54b 74.28¢c 70.74a 17.31d 6.82d 91.89c
2 81.88a 74.54bc 70.61a 16.92f 7.36a 94.67a
3 81.81a 74.46¢ 70.11a 17.07e 7.26b 94.50a
4 81.71ab 74.84ab 69.68a 17.46¢ 6.93c 93.62b
5 81.18c 74.90a 69.46a 17.60b 6.54e 94.28a
6 81.05¢c 75.04a 68.75a 17.74a 6.35f 94.33a

! Treatment 1, 2, 3, 4, 5, 6 see the Table 2.
2 Means with the same letter in the same column are not significantly different at 5% level by Duncan's MRT for each
crop, respectively.
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Table 4. Milling qualities and chemical properties of rice as affected by application stage of organic
top-dressing on the 1st and 2nd crop of 2003 and 2004

Fertilizer Brown rice Milled rice  Headrice  Amylose  Crude protein  Gel consistency

treatment (%) e (mm)
First crop of 2003
11 80.74c? 72.86d 62.04b 15.23¢c 6.08d 91.66a
2 81.22ab 72.97cd 62.77b 14.99d 6.61a 91.33a
3 81.31a 73.84ab 63.27ab 15.81b 6.51ab 91.00a
4 81.48a 74.28a 64.69a 16.22a 6.25¢ 91.44a
5 80.86hc 73.26bcd 61.70b 16.27a 6.44b 91.56a
6 80.31d 73.52bc 62.96ab 16.26a 6.13cd 91.22a
Second crop of 2003
1 81.27b 73.59c¢ 70.45a 17.20b 6.44d 91.23c
2 81.83a 74.15b 71.05a 16.64d 7.23a 93.12b
3 81.77a 73.79bc 71.07a 16.96¢ 7.02b 94.23a
4 81.72a 74.80a 71.38a 17.43a 6.70c 91.12c
5 80.96b 74.78a 70.28a 17.23b 6.10e 91.22c
6 80.97b 74.67a 73.11a 17.28b 6.19% 91.45¢
First crop of 2004
1 79.90d 71.03c 55.67d 15.73e 5.92c 92.55¢
2 80.38c 71.71ab 60.53ab 15.82d 6.14b 91.33d
3 80.90ab 71.77ab 60.82a 15.98¢c 6.33a 95.33ab
4 80.62bc 71.38bc 57.66¢ 16.06b 6.34a 94.33b
5 80.70abc 72.19a 56.86¢d 16.08b 6.41a 94.67b
6 81.03a 71.95ab 58.72bc 16.18a 6.30a 96.11a
Second crop of 2004
1 81.81a 74.97a 71.02a 17.41c 7.21b 92.56d
2 81.92a 74.93a 70.17ab 17.20d 7.50a 96.23b
3 81.86a 75.13a 69.16ab 17.18d 7.51a 94.78c
4 81.70ab 74.89a 67.97b 17.48c 7.15b 96.11b
5 81.40bc 75.01a 68.65ab 17.97b 6.97c 97.33a
6 81.14c 75.40a 64.38c 18.20a 6.52d 97.22a

' Treatment 1, 2, 3, 4, 5, 6 see the Table 2.
2 Means with the same letter in the same column are not significantly different at 5% level by Duncan's MRT for each
crop of 2003 and 2004, respectively.
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Table 5. Milling qualities and chemical properties of three rice cultlvars as affected by application stage
of organic top-dressing (first crop, 2003 and 2004)

Brownrice  Milledrice  Head rice Amylose  Crude protein  Gel consistency

Cultivar %) (mm)
Treatment 1*

TN 67 81.37a’ 72.73a 58.04a 16.45a 5.92b 91.66b

TK9 81.25a 72.35a 59.12a 15.20b 5.82b 93.83a

TCS 10 78.33b 70.76b 59.40a 14.80c 6.27a 90.83b
Treatment 2

TN 67 81.75a 73.09a 62.55a 16.55a 6.12b 90.50b

TK9 81.83a 72.95a 61.55a 15.30b 6.11b 94.00a

TCS 10 78.83b 70.97b 60.85a 14.37¢ 6.90a 89.50c
Treatment 3

TN 67 82.08a 73.93a 61.44a 16.70a 6.28b 93.66a

TK9 82.04a 73.53a 62.43a 16.05b 6.12b 93.34a

TCS 10 79.19b 70.96b 62.27a 14.93c 6.86a 92.50a
Treatment 4

TN 67 82.20a 74.69a 61.96a 17.10a 6.14b 93.34a

TK9 82.04a 73.41b 60.55a 16.25b 6.15b 92.33b

TCS 10 78.91b 70.39¢c 61.03a 15.07c 6.59a 93.00a
Treatment 5

TN 67 81.83a 73.55a 58.32b 17.38a 6.46b 92.66b

TK9 81.65a 73.68a 58.01b 16.20b 6.11c 94.18a

TCS 10 78.87b 70.95b 61.51a 14.93c 6.71a 92.50b
Treatment 6

TN 67 81.77a 74.48a 60.41a 17.30a 6.12b 93.16a

TK9 81.56a 73.32b 60.72a 16.13b 5.97¢c 93.83a

TCS 10 78.68b 70.40c 61.39a 15.22¢ 6.55a 94.00a

! Treatment 1, 2, 3, 4, 5, 6 see the Table 2.
Z Means with the same letter in the same column are not significantly different at 5% level by Duncan's MRT for six
application stage of organic fertilizer, respectively.
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Table 6. Milling qualities and chemical properties of three rice cultivars as affected by application stage

of organic top-dressing (second crop, 2003 and 2004)

Brownrice Milledrice  Headrice  Amylose Crude protein Gel consistency

Cultivar %) (mm)
Treatment 1*
TN 67 82.67a° 75.88a 72.88a 18.30a 6.48¢ 92.34a
TK9 82.69a 75.05b 70.59b 17.62b 6.66b 92.16a
TCS 10 79.25b 71.91c 68.75¢C 16.00c 7.32a 91.18a
Treatment 2
TN 67 83.15a 75.93a 72.72a 18.20a 7.07b 94.84a
TK9 82.91a 75.35a 71.43b 16.77b 7.12b 95.18a
TCS 10 79.57b 72.35b 67.68c 15.80c 7.90a 94.00a
Treatment 3
TN 67 83.05a 75.93a 72.03a 18.10a 7.11b 95.50a
TK9 82.83a 75.24b 70.51b 17.15b 7.08b 94.34ab
TCS 10 79.56b 72.21c 67.80c 15.95¢ 7.60a 93.68b
Treatment 4
TN 67 82.85a 75.87a 69.93a 18.61a 6.66b 94.66a
TK9 82.80a 75.55a 72.41a 17.48b 6.58b 95.34a
TCS 10 79.47b 73.12b 66.69b 16.27c¢ 7.54a 90.84b
Treatment 5
TN 67 82.35a 76.17a 71.73a 18.83a 6.34b 96.16a
TK9 82.15a 75.32b 70.32b 17.43b 6.23b 95.00b
TCS 10 79.04b 73.20c 66.33c 16.53c 7.05a 91.66¢
Treatment 6
TN 67 82.53a 76.99a 68.13a 18.95a 6.23b 97.06a
TK9 82.03b 75.68b 67.51a 17.73b 6.10b 95.34b
TCS 10 78.81c 72.71c 68.89a 16.75¢ 6.80a 92.50c

Treatment 1, 2, 3, 4, 5, 6 see the Table 2.
2 Means with the same letter in the same column are not significantly different at 5% level by Duncan's MRT for six
application stage of organic fertilizer, respectively.
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The Effects of Applying Organic Fertilizer on
Rice Quality*

Jiann-Feng Lee?, Yung-Wu Chen® and Yi-Fong Tsai

ABSTRACT

This field experiment was carried out at the Taichung District Agriculture
Improvement Station from the first crops of 2003 to the second crops of 2004. It is to
investigate the effect on rice quality during the application of organic fertilizer. To avoid
pest damage affecting the real performance of the fertilizer, pesticide was used for pest
control during the rice plantation. According to the quality of rice, when 12 ton/ha of
chicken manure was used as base fertilizer, and 1 ton/ha of rape seed meal was served as
first top-dressing (which was applied 30 days after transplanting on the first crop and 20
days on the second crop), and again 1 ton/ha of rape seed meal was served as second
top-dressing (which was applied 50 days after transplanting on the first crop and 30 days
on the second crop), the highest milling and eating quality can be achieved. To consider
both yield and quality of rice, the experiment suggests to use rape seed meal 3 times for 4
ton/ha in total and 2 ton/ha of base fertilizer during the first crop, and applying 1 ton/ha of
the first top-dressing and second top-dressing 30 days and 50 days after transplanting. For
the second crop, the results suggest to apply rape seed meal 3 times for 4 ton/ha in total
and 2 ton/ha of base fertilizer, and the first top-dressing was applied at the 20 days and
second top-dressing at 40 days after transplanting. Both crops can achieve higher yield
and better quality. Tai keng 9 and Tainung 67 had better rice quality than other varieties
on the first and second crop, respectively.

Key words: organic fertilizer, top-dressing, rice quality.
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