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Balanced Fertilization Applied in Horsebean-rice Rotation
System in Yunnan Province

Fu Libo, Su Fan, Chen Hua and Hong Lifang

(Soil and Fertilizer Institute, Yunnan Academy of Agricultural Sciences, Kunming)

ABSTRACT: Results from experiments of balanced fertilization in horsebean-rice rotation system
in Yunnan province showed that balanced fertilization could significantly increase yield of
horsebean and rice and also increase economic benefit. On the basis of same nitrogen and
phosphorus application rate, application of 20 kg K,O or 15 kg K,O increased yield significantly
higher than that of 10 kg K,O application rate or without K. In addition, balanced fertilization
could improve quality of horsebean and rice. Application of P and K increased the content of
protein, amino acid, starch, carbohydrate and crude fiber. Rational application of P and K fertilizer
could also increased the weight of root nodule of horsebean by more than 50.28%, and increased
the amount of nitrogen fixation by more than 94.58%.
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NO. N P,Os KO B 2n N P05 K0
1 NI1PKOZnl 8 9 0 0 05 NP2K2 26 9 9
2 NIPK1znl 8 9 10 0 05 NPOK2 26 O 9
3 NIPK22znl 8 9 15 0 05 NPLK2 26 5 9
4 NIPK3Znl 8 9 20 0 05 NP3K2 26 13 9
5  N2PK22znl 10 9 15 0 05 NP2KO 26 9 0
6  NIPK2B1znl 8 9 15 3 05 NP2KL 26 9 5
7 NIPK2Zn0 8 9 15 0 0 NP2K3 26 9 13
8  NIPK2(K,SO4)Znl

8 9 15 0 05 0 9 0
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50.28%~64.84%

61.19%~73.65%

94.58%~132.16%

106.65%~152.19%
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1 26 | 3.93 7.47 14.80 099 |497 |-1220 | 294 2.50
2 2.6 0 7.47 11.63 0.72 | 4.04 |-9.03 -0.72 3.43
3 26 | 218 7.47 12.89 082 |433 |-10.29 | 1.36 3.14
4 2.6 | 5.68 7.47 15.05 115 | 488 |-1245 | 452 2.58
5 2.6 | 3.93 0 12.39 0.78 |324 |-9.79 3.15 -3.24
6 2.6 | 3.93 415 |12.82 086 |4.10 |-10.22 | 3.07 0.05
7 2.6 | 3.93 10.79 | 1554 099 |580 |-1294 |294 4.99
8 0 0.00 0. 10.62 0.75 |244 |-1062 |-0.75 -2.44
1 8. 3.93 0. 8.13 119 | 065 |-0.13 2.74 -0.65
2 8. 3.93 8.30 |9.30 147 094 |-1.30 2.46 7.36
3 8 3.93 12.45 | 10.68 153 |1.09 |-2.68 2.40 11.36
4 8 3.93 16.60 | 14.14 222 | 203 |-6.14 1.71 14.57
5 10 3.93 1245 | 14.18 207 |207 |-4.18 1.86 10.38
6 8 3.93 1245 | 12.74 199 |151 |-4.74 1.94 10.94
7 8 3.93 1245 | 981 139 |[1.00 |-1.81 2.54 11.45
8 8 3.93 12.45 | 10.67 155 |1.07 |-2.67 2.38 11.38
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4
NO % % % % % %
1 NP2K2 30.88 35.77 2.0 46.95 54.68 6.5
2 NPOK2 29.34 34.65 1.88 43.36 50.26 6.0
3 NPIK2 30.47 35.15 2.0 45.42 53.72 5.9
4 NP3K2 30.98 36.01 1.91 46.88 55.88 6.0
5  NP2KO 30.84 33.62 1.98 42.04 52.19 6.3
6  NP2K1 30.88 35.53 1.95 45.91 54.43 6.5
7 NP2K3 31.47 36.23 1.95 46.99 55.89 7.1
8 29.08 33.13 1.9 41.31 50.04 6.0
4 :
3.85-5.58%, 1.44-3.92%, 4.75-8.12%,
6.88-11.18%, :
0.4-2.4%, 5.68-7.76%, 7.14-11.77%, 4.29-7.09%,
3.17-12.7%,
5
N@®) P(®%) K(®) % (%) (%)
1.N1PKO0Zn1 1.643  0.241  0.132 9.78 2.54 9.83
2.N1PK1Zn1 1.660  0.263  0.168 9.88 2.61 9.82
3.N1PK2 Zn1 1.692  0.242  0.172 10.06 2.69 10.16
4.N1PK3 Zn1 1.710  0.269  0.245 10.17 2.71 11.25
5.N2PK2 Zn1 1.846  0.269  0.201 10.98 2.47 11.37
6.N1PK2 B1Zn1 1.695  0.265 0.201 10.09 2.67 10.23
7.N1PK2 Zn0 1.691  0.240  0.172 10.06 2.65 10.02

8.N1PK2(K;S0O4)Znl  1.690 0.246  0.169 10.05 2.69 10.17
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(Kg/ha)
5% %

NP2K2 299.6 a A
NPOK2 247.9 b BC
NP1K2 264.2 b B
NP3K2 303.3 a A
NP2KO 251.3 b BC
NP2K1 259.6 b B
NP2K3 308.3 a A

228.3 c C

F=21.28* F =2.03
N1PKO0Znl 494.6 e C
N1PK1Zn1 560.4 de BC
N1PK2 Zn1 631.3 c B
N1PK3 Zn1 826.7 a A
N2PK2 Zn1 768.3 ab A
N1PK2 B1Zn1 751.7 b A
N1PK2 Zn0 580.3 cd BC
N1PK2(K2S04)zZnl 631.4 c B
F =31.43* F =1.27

20 /

0.2
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K;0 20 /
15.13% P,0s 13 / 18.83% NP2K3 412
82 : 24.97% NP K2
409 79 , 23.93%
7
(ka/ ) C7) / (7))
NP2K2 299.6 449.4 40.7 408.7
NPOK2 2479 371.9 28.0 343.9
NP1K2 264.2 396.3 35.0 361.2
NP3K2 303.3 455.0 46.3 408.7
NP2KO0 251.3 376.9 18.9 358.0
NP2K1 259.6 389.4 31.0 358.4
NP2K3 308.3 462.5 50.3 412.2
228.3 3425 12.7 329.8
:15 |/ (11 2145 |/ :0.24
/
8
« ) /1) C7) /
1.N1PK0Znl 494.6 938.3 37.6 900.6
2.N1PK1Zn1 560.4 1008.8 61.8 947.0
3.N1PK2Zn1 631.3 1136.3 73.9 1062.4
4 _N1PK3Zn1 826.7 1488.0 85.9 1402.1
5.N2PK2Zn1 768.3 1383.0 78.6 1304.4
6.N1PK2B1Znl 751.7 1353.0 77.3 1275.7
7.N1PK2Zn0 580.3 1044.6 68.1 976.5
8.N1PK2(K2S04)Znl 631.4 1136.5 121.6 1014.9
118 /K 11/ 1145 |/ :0.24
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