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Table 1. The chemical properties of rape seed meal and chicken compost
N POs KO Ca0 MgO Fe Mn Zn Cu Water content

) E—— (hg g?) -oomemee e (9) -
Rape seed meal 6.19 6.20 098 135 794 051 330 68 559 10.7 7.20
Chickencompost 12.70 217 173 213 882 274 4299 383 12800 33.5 32.70

Organic fertilizer CI/N
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Table 2. Combined and contrast analyses of variance (F-values) for agronomic performances of three rice
cultivars as affected by applied stage of various organic fertilizers (1st and 2nd crop, 2000 and

2001)
Source of variation df  ande  Granno/ o g LO0O-grain Harvest
no./hill panicle weight index

Year (Y) # 1 150.58**  230.45** 1.39 47.57** 5.75* 834.77**
Crop (C) 1 0.04 847.18** 91.98** 112.82** 139.94** 800.74**
YxC 1 8.07**  471.98** 38.55** 8.05** 15.69** 79.07**
Treatment (T) 5 15.56** 5.97** 9.96** 3.25** 71.27** 14.98**
YxT 5 1.93 4.83** 6.53** 8.01** 3.23** 3.96**
CxT 5 2.81* 181 3.68** 1.96 0.57 11.82**
Y xCxT 5 10.05** 3.30** 153 5.22** 2.54* 9.94**
Variety (V) 2 6.04** 168.89** 170.39** 60.85** 79.23** 31.35**
Y xV 2 15.37** 61.77** 9.82** 66.29** 22.21** 0.43
CxV 2 26.39** 40.48** 67.86** 94.14** 21.90** 3.39*
TxV 10 1.15 2.04* 1.26 1.42 3.42** 1.03

Y xCxV 2 1.79 5.58** 8.85** 27.06** 0.37 5.42**
Y xTxV 10 2.49** 4.08** 1.28 2.93** 1.36 0.63
CxTxV 10 161 3.17** 2.21* 133 1.05 2.11*
Y xCxTxV 10 2.26** 4.20%* 3.28** 2.52** 3.12** 1.40
A vs. B+C+D+E+F 1 6.71* 5.43* 2.49 0.29 21.16** 5.27*
A vs. B+C+D 1 22.82*%* 2.32 0.09 0.01 11.34** 21.19**
A vs. E+F 1 0.93 9.34** 9.59** 115 30.51** 1.90
B vs. C+D 1 21.15*%* 12.44** 30.82** 11.63** 0.50 9.02**
Evs F 1 0.46 1.06 3.76 243 0.95 0.09
B+C+D vs. E+F 1 53.83** 4.72* 14.18** 1.75 9.93** 58.85**

*Y ear: 2000 and 2001. Crop: The 1st and 2nd crop.
Treatment 1: Chemical fertilizer N:P,Os5:K,0=120:40:60 kg/ha. Treatment 2: Rape seed meal 4 t/ha (base).
Treatment 3: Rape seed meal 2 t/ha (base) and 2 t/ha (tiller). Treatment 4: Rape seed meal 2 t/ha (base) ~ 1 t/ha (tiller)
and 1 t/ha(panicle). Treatment 5: Chicken compost 12 t/ha (base) and rape seed meal 2 t/ha (base). Treatment 6:
Chicken compost 12 t/ha (base) and rape seed meal 1 t/ha (tiller).
Varietiesincludes Japonicarice Tainung 67 (TN 67), Tal keng 9 (TK 9), and Indicarice Taichung sen 10 (TCS 10).
A= Treatment 1. B= Treatment 2. C= Treatment 3. D= Treatment 4. E= Treatment 5.
F= Treatment 6.

* and ** denote 5% and 1% significance levels, respectively.
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Table 3. Agronomic performances of rice between 2000 and 2001

Year Panlgle Gralr? Seed setting  1,000-grain weight Harvest index Yield

(no./hill)  (no./ panicle) (%) (9) (kg/ha)
2000 10.33a° 125a 86.88a 25.38a 0.499a 5533a
2001 8.43b 109b 87.35a 24.92b 0.492b 3789b

*Means with the same letter of acolumn are not significantly different at 5% level by Duncan's MRT.
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Table 4. Agronomic performances of rice between the 1st and 2nd crop of 2000 and 2001

Crop Panlcjle Grai n Seed setting  1,000-grain weight Harvest index Yield
(no./hill)  (no./ panicle) (%) (9 (kg/ha)

First 9.40a" 132a 89.04a 25.50a 0.511a 5515a
Second 9.36a 101b 85.18b 24.79b 0.480b 3807b

*Means with the same letter of acolumn are not significantly different at 5% level by Duncan's MRT.
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Table 5. Agronomic performances of rice as affected by applied stage of various organic fertilizers (1st
and 2nd crop, 2000 and 2001)

Fertilizer treatment Panic.le Grair.l Seed setting 1,000-grain weight Harvest index Yield
(no./hill) (no./ panicle) (%) (9) (kg/ha)

1* 8.94bc! 119ab 86.43b 25.11abc 0.508a 4507c

2 9.27b 114c 88.73a 25.34a 0.498bc  4717b
3 10.31a 116bc 86.16bc 25.07bc 0.490cd  4897ab

4 10.30a 122a 84.91c 24.94c 0.501ab  5077a

5 8.64bc 114c 88.87a 25.30ab 0.490cd  4368c

6 8.81c 116bc 87.57ab 25.12ahc 0.486d 4400c

*Treatment 1: Chemical fertilizer N:P,05:K,0=120:40:60 kg/ha. Treatment 2: Rape seed meal 4 t/ha (base).
Treatment 3: Rape seed meal 2 t/ha (base) and 2 t/ha (tiller). Treatment 4: Rape seed meal 2 t/ha (base), 1 t/ha (tiller)
and 1 t/ha (panicle). Treatment 5: Chicken compost 12 t/ha (base) and rape seed med 2 t/ha (base). Treatment 6:
Chicken compost 12 t/ha (base) and rape seed meal 1 t/ha (tiller).

! Means with the same letter of acolumn are not significantly different at 5% level by Duncan's MRT.
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Table 6. Agronomic performances of three rice cultivars (2000 and 2001)

Cultivar Pani c.I e Grai n Seed setting  1,000-grain weight Harvest index Yield
(no./hill)  (no./ panicle) (%) (9 (kg/ha)

TN 67 9.19b* 114b 90.96a 25.57a 0.516a 4783a
TK9 9.19%b 106¢c 88.30b 25.20b 0.476¢ 4327b
TCS 10 9.76a 130a 82.08c 24.67c 0.494b 4873a

*Means with the same letter of a column are not significantly different at 5% level by Duncan's MRT.
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Table 7. Agronomic performances of rice as affected by applied stage of various organic fertilizersin

2000 and 2001
Fertilizer Panicle Grain Seed setting  1,000-grain weight . Yield
treatment  (no/hill)  (no/ panicdle) (%) ) Harvestindex —\ /ha)
2000
1 10.0lcd! 130sb  85.0% 25.16b 0.513a 5375¢
2 10.52b¢ 118e 89.49 25.52a 0.501b 5491hc
3 11.37a 126bc 8449 25.07b 0.488¢ 5650ab
4 10.81ab 133a 84.280 25.07b 0498c  5818a
5 9.67d 119de  88.70a 25.69a 0493bc  5465bc
6 9.57d 124cd  89.21a 25.74a 0498bc  5401c
2001
1 7.87b 109a 87.78a 25.05ab 0.503a 3639cd
2 8.02b 110a 87.98a 25.15a 0495ab  3944bc
3 9.26a 107a 87.84a 25.06ab 0492a 414580
4 9.78a 110a 85.54b 24.820 0505a  4335a
5 7.61b 108a 89.03a 24.91ab 0486bc  3271e
6 8.06b 108a 85.94b 2451¢ 0.473¢ 3399de

*Treatment 1: Chemical fertilizer N:P,05:K,0=120:40:60 kg/ha. Treatment 2: Rape seed meal 4 t/ha (base).
Treatment 3: Rape seed meal 2 t/ha (base) and 2 t/ha (tiller). Treatment 4: Rape seed meal 2 t/ha (base), 1 t/ha (tiller)
and 1 t/ha (panicle). Treatment 5: Chicken compost 12 t/ha (base) and rape seed med 2 t/ha (base). Treatment 6:
Chicken compost 12 t/ha (base) and rape seed meal 1 t/ha (tiller).

! Means with the same letter of acolumn are not significantly different at 5% level by Duncan's MRT for each year,

respectively
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Table 8. Agronomic performances of rice as affected by applied stage of various organic fertilizers on the
1st and 2nd crop (2000 and 2001)

Fertilizer Panicle Grain Seed setting  1,000-grain weight Harvest index Yield
treatment  (no./hill) (no./ panicle) (%) (9) (kg/ha)
First crop
1* 8.85cd" 137ab 87.38d 25.42hc 0.522a 5292b
2 9.63bc 128c 92.01a 25.82a 0.516a 5978a
3 9.98ab 130c 87.81cd 25.44hc 0.503b 5790a
4 10.65a 140a 87.10d 25.16¢ 0.519a 6070a
5 8.78d 128c 89.76bc 25.56ab 0.503b 4980b
6 8.48d 132bc 90.21ab 25.61ab 0.502b 4983b
Second crop

1 9.04c 102ab 85.49b 24.79ab 0.495a 3723c
2 8.91c 99b 85.46b 24.85ab 0.480bc 3457d
3 10.65a 102ab 84.52b 24.70ab 0.477bc 4005ab
4 9.94b 104a 82.72c 24.73ab 0.483b 4083a
5 8.50c 100ab 87.97a 25.04a 0.477bc 3756¢
6 9.15¢c 100ab 84.94b 24.64b 0.469c 3817hc

*Treatment 1: Chemical fertilizer N:P,0s:K,0=120:40:60 kg/ha. Treatment 2: Rape seed medl 4 t/ha (base).
Treatment 3: Rape seed meal 2 t/ha (base) and 2 t/ha (tiller). Treatment 4: Rape seed meal 2 t/ha(base), 1 t/ha(tiller)
and 1 t/ha(panicle). Treatment 5: Chicken compost 12 t/ha (base) and rape seed meal 2 t/ha (base). Treatment 6:
Chicken compost 12 t/ha (base) and rape seed meal 1 t/ha (tiller).

1 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 9. Agronomic performances of rice as affected by applied stage of various organic fertilizers on the
1st and 2nd crop of 2000 and 2001

Fertilizer ~ Panicle Gran Seed setting  1,000-grain weight . Yield
i ) Harvest index
treatment  (no./hill)  (no./ panicle) (%) (9 (kg/ha)
First crop of 2000
1* 10.18b" 158ab 84.39%b 25.40bc 0.530a 6414c
2 11.26a 140d 91.41a 25.80ab 0.525a 7120a
3 9.96b 152bc 84.59b 25.19c 0.498b 6675b
4 10.41ab 164a 85.66b 25.54abc 0.523a 6698b
5 9.48b 147cd 89.35a 25.89ab 0.518a 6605bc
6 9.45b 155bc 89.95a 26.02a 0.519a 6425¢c
Second crop of 2000
1 9.85¢ 102a 85.79ab 24.93ab 0.497a 4337b
2 9.78c 95hc 87.56a 25.25a 0.478b 3862c
3 12.78a 100ab 84.39%hc 24.96ab 0.478b 4625ab
4 11.22b 103a 82.90c 24.60b 0.472b 4938a
5 9.85¢ 92c 88.05a 25.50a 0.468b 4324b
6 9.71c 93c 88.47a 25.46a 0.477b 4376b
First crop of 2001
1 7.52b 116a 90.38bc 25.45ab 0.513a 4169b
2 8.00b 116a 92.61a 25.84a 0.507ab 4836a
3 10.00a 108a 91.03ab 25.69a 0.508ab 4905a
4 10.89a 116a 88.55¢ 24.78c 0.515a 5442a
5 8.07b 110a 90.18bc 25.22b 0.488bc 3355¢c
6 7.52b 109a 90.46bc 25.21b 0.485¢c 3540bc
Second crop of 2001

1 8.22a 102a 85.18b 24.66ab 0.493a 3109b
2 8.04a 103a 83.35bcd 24.46ab 0.483a 3051b
3 8.52a 105a 84.65bc 24.43b 0.476ab 3384a
4 8.67a 105a 82.53cd 24.85a 0.495a 3228ab
5 7.15b 107a 87.88a 24.59ab 0.485a 3187ab
6 8.59a 106a 81.41d 23.81c 0.462b 3257ab

*Treatment 1: Chemical fertilizer N:P,0s:K,0=120:40:60 kg/ha. Treatment 2: Rape seed medl 4 t/ha (base).
Treatment 3: Rape seed meal 2 t/ha (base) and 2 t/ha (tiller). Treatment 4: Rape seed meal 2 t/ha(base), 1 t/ha (tiller)
and 1 t/ha (panicle). Treatment 5: Chicken compost 12 t/ha (base) and rape seed med 2 t/ha (base). Treatment 6:

Chicken compost 12 t/ha (base) and rape seed meal 1 t/ha (tiller).

! Means with the same letter in the same column are not significantly different at 5% level by Duncan's MRT for each
crop of 2000 and 2001, respectively.
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Table 10. Agronomic performances of three rice cultivars as affected by applied stage of various organic
fertilizers (1st and 2nd crop, 2000 and 2001)

. Panicle Grain Seed setting 1,000-grain weight . Yield
Cultivar i ) Harvest index
(no./hill)  (no./ panicle) (%) (9) (kg/ha)
Chemical fertilizer
TN 67 8.69b* 117b 91.67a 25.32a 0.526a 4505b
TK 9 8.58b 109c 86.29b 25.23a 0.496b 4138c
TCS10 9.56a 132a 81.34c 24.78b 0.503b 4879%
Rape seed meal 4 t/ha (base)
TN 67 9.25a 107b 92.39a 25.59a 0.514a 4942a
TK 9 9.08a 105b 90.39%b 25.40a 0.478b 4254b
TCS10 9.47a 129a 83.42c 25.01b 0.503a 4956a
Rape seed meal 2 t/ha (base) and 2 t/ha (tiller)
TN 67 10.50a 112b 89.93a 25.52a 0.523a 5108a
TK 9 9.64b 101c 87.22b 25.00b 0.456¢ 4553b
TCS10 10.81a 136a 81.33c 24.69b 0.490b 5031a
Rape seed meal 2 t/ha(base) ~ 1 t/ha(tiller) and 1 t/ha(panicle)
TN 67 10.11a 121b 88.97a 25.55a 0.524a 5015a
TK 9 10.56a 112¢ 86.00a 24.89b 0.483b 4925a
TCS10 10.22a 132a 79.76b 24.40c 0.496b 5290a
Chicken compost 12 t/ha (base) and rape seed meal 2 t/ha (base)
TN 67 8.03a 111b 91.20a 25.81a 0.495a 4509a
TK 9 8.61a 106b 91.59a 25.47a 0.484a 4028b
TCS10 9.28a 125a 83.80b 24.62b 0.491a 4566a
Chicken compost 12 t/ha (base) and rape seed meal 1 t/ha (tiller)
TN 67 8.53a 115b 91.58a 25.64a 0.513a 4617a
TK 9 8.6%a 105¢ 88.29b 25.20b 0.460c 4065b
TCS10 9.22a 127a 82.85¢c 24.53c 0.483b 4517a

*Means with the same letter in the same column are not significantly different at 5% level by Duncan's MRT for each
six kinds of fertilizer, respectively.
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Table 11. Stepwise regression analysis of agronomic performances and harvest Index of rice as affected
by application rate for various organic fertilizers on the 1st and 2nd crop of 2000 and 2001

Grainno./ Panicle 1,000-grain Seed Harvest R

Character Step  Intercept

panicle  no./hill weight setting index
1 419.06 36.2 0.466
2 -2490.3 36.9 302.2 0.647
Yield 3 -11293.2 35.1 312.3 354.8 0.718
4 -11624.0 36.3 344.0 226.1 36.0 0.732
5 -11453.7 39.0 353.5 252.5 46.5 -4354.7 0.738

All variables in the model are significant at the 0.15 level.
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Effects of Applied Stage for Various Organic
Fertilizerson Rice"

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

ABSTRACT

Field experiments were carried out during the first and second crops in 2000 and
2001 to investigate the effects of applied stage of organic fertilizers 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. Under well control
of blight, three kinds of treatments including (1) Rape seed meal 4 t/ha served as base
fertilizers, (2) Rape seed meal 2 t/ha served as base fertilizers and 2 t/ha served as
top-dressing, and (3) Rape seed meal 2 t/ha served as base fertilizers, 1 t/ha served as
top-dressing, and 1 t/ha served at panicle initiation were practiced. On the first crop, rice
yields of three kind of treatments were higher than that of chemical fertilizers. On the
second crop, two kind of treatments including (1) Rape seed meal 2 t/ha served as base
fertilizers and 2 t/ha served as top-dressing, (2) Rape seed meal 2 t/ha served as base
fertilizers, 1 t/ha served as top-dressing, and 1 t/ha served at panicle initiation. Rice yields
of two kind of organic fertilizers were higher than that of chemical fertilizers. On the first
and second crop, two kind of treatments including (1) Chicken compost 12 t/ha and rape
seed meal 2 t/ha served as base fertilizers, and (2) Chicken compost 12 t/ha served as base
fertilizers, and rape seed meal 1 t/ha served as top-dressing were conducted. Rice yields
of two kinds of organic fertilizers showed no significant difference yield as compared to
that of chemical fertilizers.

Key words: rice (Oryza sativa L.), organic fertilizer, applied stage.
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