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Effects of Planting Density 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*

and Dong Hyun Kim

ABSTRACT

Jeju native soybean was grown at five plant densities(30 X 30cm, 30X 25cm, 30X 20cm, 30X 15¢cm, 30
X 10cm) from May 11 to September 10 in 2002 in Jeju island to determine the optimum plant density.
Days to flowering was delayed from 94 days to 98 days as increasing of plant density. Plant height
was 103cm at 30X 30cm plot, as plant density increased, was 117cm at 30X 10cm plot. As plant
density increased, the number of branches and leaves, stem diameter, weight of plant, root length and
weight of root grew low. As plant density increased from 30X30cm to 30X 15cm, fresh forage, dry
matter, crude protein and TDN yield increased 23.3~36.5MT/ha, 5.1~8.0MT/ha, 0.8~1.4MT/ha and 2.9
~4.8MT/ha respectively, but decreased at 30X 10cm plot. As plant density increased, crude protein,
crude fat, NFE and TDN content increased 16.2~17.9%, 2.7~3.7%, 37.6~40.7% and 56.1 ~60.0%
respectively. In contrast with this, crude fiber and crude ash decreased 34.9~30.8% and 8.6~7.2%
respectively. To reach the climax of forage yield was estimated optimum plant density to be 30X 15cm.
(Key words : Jeju native soybean, Planting density, Forage yield, Feed value)
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Table 1. Physical and chemical properties of soil in experimental field

. oM A V-P,0s EC Exchange cation(me/100g)
P (%) (ppm) (dS/m) Ca Mg K
5.7 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 | 58.0 419
L 19.4 223 16.7 4.6 843
E 21.7 26.0 18.2 1.5 98.5
June M 22.5 25.8 19.4 43.6 88.5
L 20.7 23.0 18.6 73.5 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 255 284 234 195.0 62.2
E 26.1 28.4 24.0 113.0 55.2
Aug. M 24.3 26.7 22.6 325 38.0
L 264 29.1 23.8 211.0 64.5
E 243 26.6 22.0 1.8 55.2
Sep. M 21.8 24.4 19.7 137.6 63.6
L 21.6 24.6 18.7 45 66.5
% E : Early, M : Middle, L : Late.
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Table 3. Growth characters of Jeju native soybean grown at plant density

Plant density, Flowering Pl:ant No. of No. of .Stem Weight of Root R<?ot
2 . height  branches leaves diameter  plant length  weight
plants m™period ) - plant fplant (mm) (@) (em) (@)
30 X30cm(22) Aug.13(94) 103 1.8 32.7 7.9 104.6 325 10.6
30X25cm(27) Aug.13(94) 113 1.6 32,6 7.8 104.2 32.6 10.4
30X 20cm(33) Aug.14(95) 114 1.5 30.6 7.7 103.0 31.1 9.7
30X 15cm(44) Aug.16(97) 116 1.5 272 7.5 76.1 304 8.9
30X 10cm(67) Aug.17(98") 117 12 23.7 6.6 50.0 26.5 8.3
Mean 95.6 112.6 1.5 29.3 7.5 87.6 30.6 9.6
Coefficients of regression equatoins relating shading level
Intercept: 89.001**  103.829%* 1.963** 37.592** 8.612** 138.684* 35911** 11.609**
Linear 0.245 0227  -0.011* -0.213** -0.029** -1.324** -0.137** -0.053**
Quadratic -0.002 NS NS NS NS NS NS NS
Y or R? 0.9555 0.5267 0.8951 0.9699 0.9639 0.9559 0.9711 0.9220
LSD(5%) 0.643 3.670 0.124 1.172 0.472 0.896 0.961 0.484
CV(%) 0.357 1.732 4.331 2.122 3.342 0.543 1.668 2.684

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

NS : Not significant.
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Table 4. Fresh forage, DM, CP and TDN yield Jeju native soybean grown at plant density

Plant density, Fresh forage yields DM vyields CP yields TDN' yields
plants, m’ (MT/ha) (MT/ha) (MT/ha) (MT/ha)
30%30cm (22) 233 5.1 0.8 29
30X 25cm (27) 27.8 6.1 1.0 35
30x20cm (33) 343 7.5 13 44
30x 15cm (44) 36.5 8.0 1.4 4.8
30X 10cm (67) 353 7.8 1.4 4.8
Mean 314 6.9 1.2 4.1
Coefficients of regression equatoins relating shading level
Intercept -6.194 -1.298 -0.496 -1.152
Linear 1.718* 0.372* 0.075* 0.023*
Quadratic -0.016* -0.004* ~0.001* -0.002*
* or R’ 0.9660 0.9679 0.9652 0.9769
LSD(5%) 0.253 0.114 0.049 0.129
CV(%) 0.427 0.878 2.200 1.685

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

NS : Not significant.
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Table 5. Effects of plant density on chemical composition of oven-dried forage in Jeju native

soybean
plants m (%) (%) %) (%) extract(%) (%)
30 X 30cm(22) 16.2 2.7 349 8.6 37.6 56.1
30X 25cm(27) 16.7 29 34.1 8.5 37.8 57.0
30X 20cm(33) 16.9 3.0 32.1 8.0 40.0 584
30 X 15cm(44) 17.7 3.1 30.8 72 41.2 60.0
30X 10cm(67) 179 37 30.6 7.1 40.7 61.2
Mean 17.1 31 325 7.9 394 58.6
Coefficients of regression equatoins relating shading level
Intercept 15.670** 2.277** 36.106** 9.259%* 36.651%* 54.231**
Linear 0.037* 0.021** -0.093 -0.036* 0.072 0.112%
Quadratic NS NS NS NS NS NS
r or R? 0.8489 0.9724 0.7439 0.8204 0.6077 0.9068
LSD(5%) 0.682 0.904 0.668 0.519 1.300 1.687
CV(%) 2.120 15.554 1.090 3.507 1.751 1.530

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

NS : Not significant.
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