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Effects of Phosphate Application Rate on Growth Characters,
Forage Yield and Feed Value of Jeju Native Soybean

Nam Ki Cho, Young Kil Kang. Chang Khil Song, Sang Tae Yun,
Young Il Cho*, Dong Hyun Kim

Dept. of Plant Resources Science, College of Agirc. & Life Sci.. Cheju National University
College of Agric. & Life Sci.. Seou! National University*

ABSTRACT : This

determine the response of main growth characters.

study was conducted to
yield and chemical composition of Jeju native
soybean based on the difference between phosphate
rates (0, 50, 100, 150. 200. 250keg/ha) from May 11
to September 10 in 2002 in Jeju island. Days to
flowering was delayed from 92 days to 97 days as
height
grew longer from 109cm to 124em. The number of

the increasing of phosphate rate. Also plant

branches and leaves. stem diameter. root length and
weight of root grew powerful as phosphate rate
increased from 0 to 250ks/ha. Fresh forage yield
was 26.0MT/ha in the nonphosphate plot and then
was 36.9MT/ha as phosphate rate increased to 250
kg/ha, And the difference between 200ke/ha and 250
kg/ha in phosphate rate was not significant. Dry
matter. crude protein and TDN yield increased 6.0
~79MT/ha, 09~14MT/ha  and 3.4~4.9MT/ha

respectively. as the increasing of phosphate rate. Also

crude protein. crude fat. NFE and TDN content
increased 15.0~18.3%. 2.2~33%. 425~435%. and
56.7~61.9% respectively. with  this.
crude fiber and crude ash decreased 32.1~28.1%

and 7.7~6.8% respectively. To reach the climax of

In contrast

forage yield was estimated optimum phosphate rate
to be 200ke/ha.

Key words : Jeju native sovbean. phosphate application

rate. forage vield. feed value
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TDN(%) =-17.265+1.212CP( %) + 2.464EE( %) +

0.835NFE(%) +0.488CF (%)

Table 1. Physical and chemical properties of soil in experimental field.

0 oM AV-P-05 EC Exchange cation(me/100g)
P (%) (ppm) (dS/m) Ca Mg K
¥ 8.6 51.1 7.2 0.3 1.0 1.2
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Table 2. Maximum. minimum and mean air temperature. meteorological factors during the growing season and
precipitation and hours of sunshine during the experiment period in Jeju.

Mouth Temperature(C) Precipitation Hours. of
Average Maximum Minimum (mm) sunshine
E 16.0 18.4 14.0 79.0 19.2
May M 16.7 19.1 14.7 58.0 41.9
L 19.4 22.3 16.7 4.6 84.3
E 21.7 26.0 18.2 1.5 98.5
June M 22.5 25.8 194 43.6 88.5
L 20.7 23.0 18.6 735 47.6
E 23.1 25.4 21.1 280.2 17.0
July M 24.7 28.0 22.1 20.5 58.7
L 25.5 28.4 23.4 195.0 62.2
E 26.1 28.4 24.0 113.0 55.2
Aug. M 24.3 26.7 226 325 380
L 26.4 29.1 23.8 211.0 64.9
E 243 26.6 22.0 1.8 5.2
Sep. M 21.8 24.4 19.7 137.6 63.6
L 21.6 24.6 18.7 45 66.5

% B : Early, M : Middle. L : Late

Table 3. Growth characters of Jeju native soybean as affected by phosphate rate.

Phosphate Flowering Plgnt No. of No. of .Stem Weight of Root Rgot
rate . height branches leaves diameter plant length weight
(ke/ha) period (cn) /plant  /plant (nm) () (cm) (g)
0 Aug.11(927) 109 1.7 42.8 75 88.3 16.0 9.5
50 Aug.12(93) 112 1.8 43.3 8.1 94.1 18.7 11.1
100 Aug.13(94) 114 2.0 455 8.2 99.4 195 11.5
150 Aug.13(94) 117 2.1 48.6 8.4 101.3 19.7 11.6
200 Aug.15(96) 123 2.3 50.3 8.7 102.5 20.2 12.0
250 Aug.16(97) 124 2.3 50.3 8.7 102.6 20.3 12.1
Mean 94.4 116 2.0 46.8 8.3 98.1 19.1 11.3
Coefficients of regression equatoins relating shading level
Intercept 91.905** 108.710%* 1.705* 42.40%* 7.695** 91.043* 17195 1017
Linear 0.019* 0.062 0.003* 0.035* 0.005* 0.056** 0.0151* 0.005%
Quadratic NS NS NS NS NS NS NS NS
r or R° 0.9527 0.9546 0.9647 0.9398 0.9023 0.8507 0.7582 (.7855
LSD(5%) 0.718 1.699 0.137 0.590 0.242 1.101 0.541 0.656
CV(%) 0.417 0.802 3.702 0.693 1.608 0.617 1.562 3.186
* **  Significant at 5% and 1% probability levels, respectively.
NS © Not significant. t : Number of davs to flowering.
2o DE ARG A%, 23 BAS 45 2AE ANDR
A. 23 9 252 Table 3014 B upe} 2o}
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Table 4. Yields characters of Jeju native soybean as affected by phosphate rate.

Phosphate rate Fresh forage vyields DM yields CP yields TDN "yields
(kg/ha) (MT/ha) (MT/ha) (MT/ha) {MT/ha)
0 26.5 6.0 09 34
50 30.0 6.6 1.1 39
100 32.3 70 1.2 4.2
150 338 73 1.3 4.4
200 36.5 7.8 1.4 48
230 36.9 7.9 1.4 4.9
Mean 32.7 7.1 1.2 4.3
Coefficients of regression equatoins relating shading level
Intercept 27.452%* 6.143** 0.967** 3.524%
Linear 0.004** 0.008** 0.002* 0.006™
Quadratic NS NS NS NS
r or R° 0.9615 0.9716 0.9292 0.9698
LSD(5%) 0.646 0.144 0.064 0.145
CV(%) 1.086 1.112 2.800 1.878

£

NS : Not significant.

., ** . Significant at 5% and 1% probability levels. respectively.
TDN : Total digestible nutrient vields.
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Table 5. Effects of phosphate rate on chemical composition of oven-dried forage in Jeju native sovbean.

Crude Ether

Crude Crude Nitrogen

Phosphate 1
rate protein extract fiber ash free extract ’I;I)a/i\l)
{kg/ha) (%) (%) (%) (%) (%) ’
0 15.5 2.2 321 [ 425 5.7
50 16.7 2.4 31.0 7.3 42.6 58.4
100 17.3 2.7 29.6 7.2 43.2 59.7
150 17.5 3.0 29.0 7.1 434 60.7
200 18.1 3.2 28.3 7.0 434 h1.4
250 18.3 3.3 28.1 6. 435 61.9
Mean 17.2 2.8 29.7 7.2 43.1 59.8
Coefficients of regression equatoins relating shading level
Intercept 15.919 2.214* 31.733* 7.576™ 42571 57.219**
Linear 0.011* 0.005 -0.016** -0.003™* 0.004* 0.021%
Quadratic NS NS NS NS NS NS
r' or R° 0.9207 0.9802 0.9438 0.9227 0.8322 0.9595
LSD (5%) 0.692 0.585 1.110 0.535 1.617 1.116
CV(%) 2.207 11.497 2.055 4.090 2.062 1.026

*, ** . Significant at 5% and 1% probability levels. respectively.

NS : Not significant.

TDN : Total digestible nutrient.
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