(senposai)
(2.3

(6,7)
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0 60 120 180 kg/ha
0 60 120 kg/ha 4 t/ha

100 kg N/ha 60 kg P,Os/ha 80 kg K0 /ha

Brassica napus

@ 20~30
(5)

(9,11)
(7,15)

(1,14,15)
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pH 7.58 (EC) 2.11 dS/m 1.44 %
52 mg/kg 154 mg/kg 2439 mg/kg
159 mg/kg
1.0g/m?
( ) 0 60
120 180 kg/ha 0 60 120 kg/ha
0 60 120kg/ha
3mx1.5m 45m’
(N 21%) (N 46%) 30% ( )
40% ( ) 30% ( ) (P,Os 18%) 100%
(K,0 60%) 50% 50%
2.09 dS/m pH 6.93 71.4%
0.98% 0.42% 0.84% 6.68% 0.98% 4 t/ha
1~2 3~4
Table 1. Treatments of fertilization in this experiment
Treatment N (kg/ha) P,Os (kg/ha) K0 (kg/ha)
N-trial
NO 0 60 60
N1 60 60 60
N2 120 60 60
N3 180 60 60
P-trial
PO 120 0 60
P1 120 60 60
P2 120 120 60
K-tria
KO 120 60 0
K1 120 60 60
K2 120 60 120

70

(8,10,12,13)
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420 nm
0~15 cm 2 mm
(EC) pH 11 Walkley-Black
1M (pH 7.0) 1:10
Bray No. 1

N2 (120 kg N/ha)

34.0 g N3 N1 NO  (check) 24.1 g
N2  (21.8tha) N3  (21.7 t/ha)
NO 113% 112%
N2 325 g
N3 N1 NO 23.8 g N2 25.3 cm
NO N3 N1 22.8 cm N2 4.81
N1 N3 NO 4.26
N2  (19.6tha) N3  (19.6t/ha) NO

111% 111%

Table 2. The growth characteristics and yield of senposai at harvest stage for different N-trial

Weight of Height of Number Lengthof Width
Cropping  Treatment'  shoot shoot of leaf | eaf of leaf
(g/plant) (cm) (No.) (cm) (cm) (t/ha) (%)

Yield Index

NO 24.1b 23.3a 454a  24.2a 13.4a 19.3a 100
First crop N1 28.2ab  23.7a 475a  23.9a 13.6a 19.9a 103

N2 34.0a 24.6a 482a  25.3a 14.5a 21.8a 113

N3 30.5ab  23.9a 472a  25.1a 14.1a 21.7a 112

NO 23.8b 23.5ab  4.26b 23.3a 13.5a 17.6a 100
Second crop N1 27.0ab  22.8b 470ab  22.6a 12.6a 18.8a 107

N2 32.5a 25.3a 48la  25.0a 14.0a 19.6a 111

N3 27.6ab  234ab  453ab 23.9a 13.4a 19.6a 111
1 SeeTable 1.

2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s Multiple
Range Test (P 0.05).



N3 (180 kg N/ha) 2.80% N2 N1 NO
(check) 2.13%

N3 2.84%
N2 N1 NO 2.24%
Table 3. The nutrients content of senposai shoot at harvest stage for different N-trial
: N P K C M
Cropping Treatment® a g
(%)
NO 2.13b 0.83a 3.75a 1.69 0.72a
i N1 2.41ab 0.87a 3.76a 1.72a 0.70a
First crop
N2 2.75ab 0.80a 3.73a 1.68a 0.69a
N3 2.80a 0.78a 3.80a 1.74a 0.76a
NO 2.24b 0.77a 3.58a 1.58a 0.75a
N1 2.50ab 0.71a 3.77a 1.50a 0.70a
Second crop
N2 2.68ab 0.77a 3.61a 1.64a 0.78a
N3 2.84a 0.76a 3.52a 1.55a 0.72a
I SeeTable 1.

2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s Multiple
Range Test (P 0.05).

Table 4. The sail fertility at harvest stage of senposai for different N-trial

. . EC  OM P K Ca Mg
Cropping  Treatment'  pH o0 o (NGKG) oo
NO 77la 182 155  70a  162a 2397a 167a
First crop N1 7752 198 158  67a 173 2237a  16la
N2 7602 2200  170a  7la 156 2317a 1654
N3 7708 272a  167a  73a  180a  2460a  168a
NO 772 193c  160a 69  176a 227la  163a
Second crop N1 7702  20lbc 158 73  166a 232la 170
N2 772a 238  156a  74a 1742 2206 168
N3 7682 2862  163a 742 17% 2367a  170a
1 See Table 1.

2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s Multiple
Range Test (P 0.05).

«( ) (EC)
pH
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N3 (180 kg N/ha) 2.72 dS/m

N2 N1 NO (check) 1.82 dS/m (EC)
pH
N3 (180 kg N/ha) 2.86
dS/m N2 N1 NO (check) 1.93 dS/m
«C )
PO 19.0t/ha P1 20.0t/ha P2
20.7 t/ha 100% 105% 109%
P2 (33.79) P1
(31.3 9) PO 241 g
PO 21.1t/ha P1 22.5t/ha P2 23.4 t/ha 100% 106%
110% P1L P2 PO P1
P2 P1 P2 P1

P1 (60 kg P,Os/ha)

Table 5. The growth characteristics and yield of senposai at harvest stage for different P-trial

Weight of Height of Number Lengthof Width

Cropping Treatment'  plant plant of leaf |eaf of leaf vield Index

(g/plant) (cm) (No.) (cm) (cm) (t/ha) (%)

PO 24.6a 24.3a 457a 24.3a 13.7a 19.0a 100

First crop P1 28.9a 26.6a 4.67a 25.9a 13.5a 20.0a 105
P2 27.6a 25.7a 4.55a 25.0a 14.1a 20.7a 109

PO 24.1b 24.2a 4.47a 24.0a 13.1a 21.1a 100

Second crop P1 31.3a 25.5a 4.60a 24.3a 13.9a 22.5a 106
P2 33.7a 26.9a 4.80a 26.6a 13.8a 23.4a 110

I SeeTable 1.
2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s Multiple
Range Test (P 0.05).

P2 (120 kg P,Os/ha) 0.89% PL  076% PO  (check)
0.60%
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Table 6. The nutrients content of senposai shoot at harvest stage for different P-trial

Cropping Treatment* N P {K Ca Mg
(%)
PO 2.97a 0.80a 3.86a 1.86a 0.69a
First crop P1 2.85a 0.82a 3.89a 1.79a 0.68a
P2 2.86a 0.93a 3.80a 1.80a 0.66a
PO 3.70a 0.60b 3.65a 1.58a 0.72a
Second crop P1 3.79a 0.76ab 3.54a 153a 0.72a
P2 3.69a 0.8% 3.54a 1.56a 0.80a
1 See Table 1.

2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s Multiple
Range Test (P 0.05).

« )
pH (EC)
P2 (120 kg P,Os /ha) 88 mg/kg
Pl 72 mg/kg PO (check) 59 mg/kg

pH (EC)
P2 (120 kg
P,Os /ha) 98 mg/kg P1 82 mg/kg PO (check) 64 mg/kg
Table 7. The sail fertility at harvest stage of senposai for different P-trial
. 1 EC oM P K Ca Mg
Cropping Treatment pH (dS/m) ) T — o) P
PO 7.71a 2.69%a 1.71a 59c 174a 2512a 169
First crop P1 7.72a 2.76a 1.66a 72b 182a 2,564a 173a
P2 7.75a 2.87a 1.64a 88a 180a 2,582a 176a
PO 7.74a 2.73a 1.67a 64b 184a 2,60la 178a
Second crop P1 7.70a 2.81a 1.74a 82ab 177a 2,589a 183a
P2 7.6% 2.90a 1.70a 98a 191a 2,61la 186a
I SeeTable 1.

2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s Multiple
Range Test (P 0.05).

KO (check) 19.8 t/ha
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K1  (60kgK,O/ha) 21.8tha K2 (120 kg K,O/ha) 22.7 t/ha 100%

110% 115% KO 23.0 t/ha K1 243 tha K2 23.5 t/ha
100% 106% 102% K2  (120kg

K,0/ha) K1 (60 kg K,0/ha) 60~120 kg KO /ha

Table 8. The growth characteristics and yield of senposai at harvest stage for different K-trial

Weight of Height of Number Lengthof Width
Cropping  Treatment'  plant plant of leaf leaf of leaf
(g/plant) (cm) (No.) (cm) (cm) (t/ha) (%)

Yield Index

KO 26.7a 24.4a 4.52a 22.2a 13.1a 19.8a 100
First crop K1l 28.6a 25.1a 4.68a 24.6a 13.5a 21.8a 110
K2 29.3a 24.6a 4.75a 25.1a 14.0a 22.7a 115
KO 25.0b 24.6a 4.58a 24.2a 13.4a 23.0a 100
Second crop K1l 28.3a 24.9a 4.40a 25.0a 14.8a 24.3a 106
K2 29.8a 25.3a 4.50a 24.3a 14.0a 23.5a 102

1 See Table 1.
2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s Multiple
Range Test (P 0.05).

K2 (120 kg K,0O/ha)  3.79% K1 (60 kg K,0O/ha)
3.17% KO (check) 2.44%
K2
4.17% K1 3.82% KO 3.50%
Table 9. The nutrients content of senposai shoot at harvest stage for different K-trial
Cropping Treatment* N P K Ca Mg
(%)
KO 2.72a 0.82a 2.44c 157a 0.78a
First crop K1 2.76a 0.86a 3.17b 1.58a 0.74a
K2 2.76a 0.90a 3.79a 1.52a 0.78a
KO 3.76a 0.56a 3.50b 1.38a 0.84a
Second crop K1l 3.72a 0.58a 3.82ab 1.40a 0.85a
K2 3.76a 0.55a 4.17a 1.38a 0.82a

L SeeTable 1.
2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s Multiple
Range Test (P 0.05).
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« )
pH (EC)
K2 (120 kg K,O/ha) 276 mg/kg
K1 215 mg/kg KO (check) 167 mg/kg

(EC) pH
K2 2.55 dS/m
K1 2.30 dS/m KO 2.14 dS/m K2
306 mg/kg K1l 277 mg/kg KO 173 mg/kg
Table 10. The sail fertility at harvest stage of senposai for different K-trial
. 1 EC oM P K Ca Mg
Cropping Treatment pH (dS/m) ) T —— (L0100 ——
KO 7.6% 2.08a 157a 55a 167c 2,627a 169a
First crop K1 7.71a 2.21a 1.59a 59a 215b 2,725a 172a
K2 7.6% 2.41a 1.53a 57a 276a 2,633a 160a
KO 7.65a 2.14b 1.59 57a 173c 2,665a 173a
Second crop K1 7.70a 2.30ab 1.61a 58a 277b 2,651a 166a
K2 7.68a 2.55a 1.60a 60a 306a 2,704a 170a

I SeeTable 1.
2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s Multiple
Range Test (P 0.05).

« )
140 kg/ha

112%
110 kg/ha 106%
110 kg/ha 112%

(7,15)

(1,14,15)

90%

100 kg N/ha 60 kg P,Os/ha 80 kg K,O /ha
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116 p

112 g

Yield
(%)

N y=100+0.133x-0.000663: (1=0.901**)

104 I
— P05 Y=100+0.184x-0.000674x> (r*=0.951**)
L]

KO Y=100+0.228x-0.00102x> (r2=0.743* )

100

0 60 120 180
N, P,Os K,0 (kg/ha)

Fig. 1. The relationship between the yield index of senposai and the application rates of N, P, K fertilizers.
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Effectsof N, P, and K Fertilizerson Growth,
Nutrient Contents, and Yield of Senposai’

Yi-Fong Tsai, Chen-Yang Tai and Chun-Yi Kuo®

ABSTRACT

The aim of thisresearch is to evaluate the effect of N, P, and K fertilizers on growth,
nutrient contents, and yield of senposai. Two-season field experiments were conducted at
slate alluvial soil with different application rates of N, P, and K fertilizers. N fertilizer
experiment has four treatments including 0, 60, 120, and 180 kg N/ha. There were both
three treatments (0, 60, and 120 kg P,Os or K,O /ha) in P and K fertilizer experiments.
Organic fertilizer with 4 t/ha was used as the base fertilizer in al treatments. The results
indicated that the yield of senposai have no significant difference among treatmentsin N,
P, and K fertilizer experiments. The N, P, K contents of the shoot of senposai were
increased by the increasing of the application rate of N, P, and K fertilizers in those
experiments, respectively. By multiple regression analysis, the relations between the yield
index of senposai and the application rates of N, P, and K fertilizer were statistically
significant. Therefore, the application rates with 100 (N), 60 (P,Os), and 80 (K.0) kg/ha
were suitable for senposai.

Key words: senposai, N fertilizer, P fertilizer, K fertilizer.
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