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Effects of Phosphate Application Rate on the Growth
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ABSTRACT

This study was determined to the growth characteristic, yield and chemical content of Azuki bean
(Vigna angularis W.F. Wicur) based on five phosphate rates (0, 40, 80, 120, 160, 200kg/ha) from May,
2002 to August, 2002 in Jeju province.

Plant height was 80.7cm at Okg/ha of phosphate level and, as phosphate rates were increased to
160kg/ha and 200kg/ha, lengthened 88.8cm and 88.9cm, respectively, but between the two phosphate
levels were no significance(P>0.05 or 0.01). Number of branches and leaves per plant, stem diameter,
and weight of leaves and stems per plant were the same response with plant height. Fresh forage, dry
matter, crude protein, and TDN(total digestible nutrient) yield at the control were 23.8MT/ha, 3MT/ha,
0.5MT/ha and 1.8MT/ha, respectively, at the 200kg/ha plot were 47.3MT/a, 7.2MT/a, 1.3MT/a, and
4.7MT/ha, respectively, as phosphate rate was increased.

As phosphate rate increased from Okg/ha to 200kg/ha, the content of crude protein, crude fat,
NFE(nitrogen free extract) and TDN increased 15.2%—18.6%, 3.4%~4.5%, 41.4%~455% and 58.3%~
65.5%, respectively, whereas the content of crude fiber and crude ash were decreased 31.5%~24.8%
and 8.5%~6.6%, respectively.
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Table 1. Chemical properties of experimental surface soil before cropping

pH Organic  Available Exchangeable cation (cmol/kg) CEC EC
matter P20s
(1:5) _ (g/kg) ___(mg/kg) Ca Mg K Na__ (cmolkg)  (dS/m)
5.5 4.6 148 1.80 0.82 1.28 0.27 862 0.14
Table 2. Meteorological factors during the experimental period in 2002
Year 2002

Item May June July’ Aug. Sept. Oct.
Max. 20.0 25.6 273 28.1 252 20.7
Tem(‘f,zr)at“re Min. 152 18.8 2.3 235 20.1 145
Mean 17.4 21.6 245 25.6 226 17.5
Precipitation(mm) 1416 1186 495.7 256.5 143.9 1123
Hours of sunshine (h) 144.9 234.6 125.4 157.7 185.3 160.4
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Table 3. Growth characteristics of Azuki bean as affected by phosphate rate

P,0s rate Pl:ant No. of No. of _Stem Wt. of Wt. of
(ke/ha) height branches leaves diameter stems leaves
(cm) per plant  per plant (mm) (8 (8)
0 80.7 2.0 47.1 0.5 473 21.9
40 83.1 2.2 52.1 0.6 61.3 25.7
80 85.8 24 56.3 0.7 68.6 28.2
120 86.2 2.4 60.1 0.7 69.5 32.0
160 88.8 2.8 68.3 0.8 73.1 32.5
200 88.9 2.8 68.8 0.8 73.2 329
Avg. 85.6 2.4 58.8 0.7 65.6 289
LSD(5%) 1.6 0.2 4.0 0.1 43 22
C.V.(5%) 1.0 35 3.7 51 3.6 42
Coefficients of regression equations relating P»Os rate
Intercept 80.696* 2.019* 47.290 0.533 47.487 21.721
Linear 0.068*  4.143x107° 0114 1.5%x107° 0.453 0.112
Quadratic ~ -1.3300x10™° - - - -0.003* -2.790x10™*
Cubic - - - - 6.67x10° -
r o R? 0.977 0.936 0.973 0.922 0.992 -
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Table 4. Forage, crude protein and TDN(total digestible nutrients) yield of Azuki bean as

affected by phosphate rate

P20s rate Fresh forage yield Dry matter yield  Crude protein yield  TDN yield
(kg/ha) (MT/ha) (MT/ha) (MT/ha) (MT/ha)
0 23.8 3.0 0.5 1.8
40 329 4.1 0.6 25
80 345 4.9 0.8 3.0
120 363 5.4 0.9 34
160 47.2 7.1 1.2 46
200 473 7.2 1.3 4.7
Avg. 37.0 5.3 0.9 33
LSD(5%) 2.3 1.4 0.2 0.8
C.V.(5%) 33 14.5 12.0 134
Coefficients of regression equations relating P2Os rate

Intercept 25.414%%* 3.104*** 0.46]1*** 1.8]19%**

Linear 0.115%* 0.021*** 0.004*** 0.015%+*
r* or R? 0.921 0.967 0.978 0.968
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Tabl_e 5. Chemical composition of oven-dried forage in Azuki bean as affected by phosphate

rate
P;0; rate Crude protein  Crude fat  Crude fiber Crude ash NFE TDN
(kg/ha) (%) (%) (%) (%) (%) (%)
0 152 34 315 8.5 414 583
40 15.3 3.6 29.7 8.2 432 59.5
80 16.1 37 26.7 7.5 45.9 61.8
120 16.9 3.9 26.4 7.2 45.6 62.8
160 17.4 42 253 6.8 46.3 64.2
200 18.6 45 24.8 6.6 45.5 65.5
Avg. 16.6 3.9 274 7.5 446 62.0
LSD(5%) 0.9 0.6 0.7 04 2.0 1.4
C.V.(5%) 29 82 3.5 3.1 24 1.3
Coefficients of regression equations relating P,Os rate
Intercept 14.862%%* 3.318%%* 31.596%**  R4E7*EE  4].293%x% 58.367*%+*
Linear 0.017%** 0.005%+* -0.065* —0.01#** 0.068** 0.036%*+*
Quadratic - - 1.57x107* - -2.34%107%
Cubic - - - - - -
r or R? 0.962 0.970 0.976 0.975 0.952 0.989

NFE : nitrogen free extract; TDN : total digestible nutrient.
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