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Effect of Seeding Date and Phosphate
Rate on Growth Characters, Yield and
Chemical Composition of Soiling Mung

Bean

Chang-Bo Kim

Department of Agricultural Life Science
Graduate School of Industry
Cheju National University

Supervised by Professor Nam-Ki Cho

Summary

1. Effect of Seeding Date on Growth Characters,
Yield and Chemical Composition of Soiling Mung

Bean

This study was conducted from May 3, 2002 to
August 3, 2002 to determine the influence of seeding
date (May 3, May 13, May 23, June 2, and June 12)



on growth, characteristic yield and chemical of mung
bean (Vigna radiata L. var. typicus Prain) in Jeju
province.

Plant height was greatest (63.9 cm) when seeded on
23 May but became short before and after this seeding
date. Plant height was 37.4 cm at 13 June seeding.
Number of branches and leaves per plant, stem
diameter and weight of leaves and stems per plant
followed the same trend as plant height. Fresh forage
yield, dry matter yield, crude protein yield and TDN
vield per ha increased to 34.2, 7.1, 1.3 and 4.3 MT/ha,
respectively, as seeding was delayed from May 3 to 23
May whereas were decreased to 18.9, 3.1, 0.6 and 2.0
MT/ha, respectively, as seeding was delayed to June 12.

As seeding was delayed from 3 May to 12 June, the
content of crude protein, crude fat, NFE and TDN
increased from 15.5 to 18.9%, from 2.9 to 3.8%, from
41.5 to 42.8% and from 57.1 to 63.0%, respectively,
but the content of crude fiber and crude ash decreased
from 30.9 to 27.7% and from 9.2 to 6.9%, respectively.

The optimum seeding date of mung bean for forage

production in Jeju province appear to be 23 May.



2. Effects of Phosphate Application Rate on Growth
Characters, Yield and Chemical Composition of

Soiling Mung Bean

Mung bean was grown at five phosphate rates (0, 40,
80, 120, 160, and 200 kg/ha) from May, 2002 to August,
2002 in Jeju province in order to determine the growth
characteristic, the yield and the chemical content of
soiling mung bean.

Plant height, number of branches and leaves per plant,
stem diameter increased with increasing phosphate rate.
Fresh forage yield at O kg/ha of phosphate level was 15.5
MT/ha, was 36.7 and 36.9 MT/ha at 160 kg/ha and 200
kg/ha, respectively, but there was no significance
difference between the two phosphate levels. Dry matter,
crude protein and TDN yield were the same trend with
fresh forage yield. As phosphate rate was increased from
0 to 200 kg/ha, the content of crude protein, crude fat,
TDN and NFE increased but the content of crude fiber
and crude ash decreased.

The optimum phosphate rate for forage mung bean

production in Jeju province appear to be about 160 kg/ha.
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Table 1. Chemical properties of experimental surface soil

before cropping.
pH Organic Available Exchangeable cation CEC EC
matter  P2O0s (cmol/kg)
(1:5)  (g/ke) (mg/ke) Ca Mg K Na (cmol/kg) (dS/m)

5.5 54.6 148 1.80 0.82 1.28 0.27 8.62 0.14

29 (CP), =AW(EE), 24F(CF), =3&(CA), 7MFdas

TDN(%)=-17,265+1,212CP(%) +2,464EE (%) + 0.835NFE(%) +0.4
88CF (%)

Table 2. Meteorological factors during the experimental
period in 2002.

Year 2002
[tem May June July Aug. Sept. Oct.
Max. 20.0 2b5.6 27.3 28.1 25.2 20.7
Temperature('C) Min. 15.2 18.8 22.3 23.5 20.1 14.5
Mean 17.4 21.6 245 25.6 22.6 17.5
Precipitation(mn) 141.6 118.6 495.7 256.5 143.9 112.3
Hours of sunshine 144.9 234.6 125.4 157.7 185.3 160.4

-
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Table 3. Growth characteristics of mung bean grown as
affected by seeding date.

Seeding Plant No. of No. of Stem Wt. of Wt. of
height branches  leaves diameter stems leaves

date (cm) per plant per plant  (mm) (g/plant) (g/plant)
May 3 54.5 1.7 20.0 0.5 20.2 12.0
May 13 58.4 1.8 23.3 0.6 22.5 13.7
May 23 63.9 2.1 26.2 0.6 22.6 15.2
June 2 52.7 1.6 19.5 0.5 17.8 12.1
June 12 37.3 1.0 15.1 0.4 2.3 2.5

Avg. 53.4 1.6 20.8 0.5 17.1 I11.1
LSD(5%) 16.2 0.2 2.4 0.1 2.7 2.6
CV(6%) 16.1 6.4 6.2 9.2 8.4 12.2

dE70e] e 24e 59 239 AFoA 63.9cm= 7 Ao} 1 ol

A BEF 2 oF HFAE AR HolAA 54U 39 AFAN 2%
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Table 4. Forage, cride protein and TDN(total digestible
nutrients) yield of mung bean grown as affected
by seeding date.

Fresh Dry matter Crude

Seeding . . ) . TDN yield
date forage vield yvield protein vyield (MT/ha)
(MT/ha) (MT/ha) (MT/ha)
May 3 28.8 6.0 0.9 3.4
May 13 32.1 6.8 1.1 4.0
May 23 34.2 7.1 1.3 4.3
June 2 258 e 0.9 3.1
June 12 18.9 3.1 0.6 2.0
Avg. 27.9 5.6 1.0 3.4
LSD(5%) 2.1 1.3 0.2 0.7
CV(5%) 3.9 11.8 11.8 11.0

_10_
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Table 5. Chemical composition of oven-dried forage in mung
bean grown as affected by seeding date.

Crude Crude Crude Crude

Seeding protein fat fiber ash NFE DN

wre ey e o e PP
May 3 15.5 P9 30.9 912 41.5 57.1
May 13 16.0 3.0 30.3 8.5 42.2 58.4
May 23 17.7 3.3 29.8 8.2 41.0 59.9
June 2 18.2 3.6 28.3 7.1 42.7 62.1
June 12 18.9 3.8 27.7 6.9 42.8 63.0

Avg. 17.3 3.3 29.4 8.0 42.1 60.1
LSD(5%) 0.9 0.4 1.0 0.5 1.4 0.9
CV(5%) 2.8 5.7 1.8 3.5 1.8 0.8

NFE nitrogen free extract: TDN,total digestible nutrient.

_11_
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Table 6. Growth characteristics of mung bean as affected by

phosphate rate.

P>0Os Plant No. of No. of Stem Wt. of Wt. of
rate height branches leaves diameter stems leaves
(kg/ha) (cm) per plant per plant (mn)  (g/plant) (g/plant)

0 45.2 1.6 18.2 0.4 9.3 5.8

40 51.3 1.7 18.6 0.5 11.5 6.6
80 58.8 1.8 18.9 0.5 12.4 9.7
120 62.0 1.8 22.5 0.6 15.7 12.4
160 67.3 2.1 23.1 0.7 17.1 14.3
200 67.5 2.1 23.3 0.7 17.2 14.3
Avg. 58.7 1.9 20.8 0.6 13.9 10.5
LSD(5%) 2.6 0.1 2 M) Pyl 1.0 0.6
CV(5%) 2.6 3.6 ouB gl 3.8 2.8

A o2 Frtele]l 160kg/ha, 200kg/ha AlR|FeA e EAFe 424

2.10, BA8L 44 0.0, 4= ~



Table 7. Forage, crude protein and TDN(total digestible
nutrients) yield of mung bean as affected by
phosphate rate.

(ke/ha) (I\ZT/ha) (I\ZT/ha) ’ (MT/hya) (MT/ha)
0 15.5 4.1 0.7 2.4
40 19.9 5.6 1.0 3.3
80 25.2 6.4 1.2 3.9
120 32.6 7 1.3 4.4
160 36.7 7.7 1.5 4.9
200 36.9 7.9 1.5 5.1
Ave. 27.8 6.5 1.2 4.0
LSD(5%) 1.8 0.8 0.2 0.5
CV(5%) 3.5 6.5 7.9 6.6

Mz ZAMTA 15 5MT/hacld vt QAbAIR| o] ZF7hg o]
gt dard oz FrhkEo] 160kg/ha®t 200kg/ha Al¥]FolA AYZ2FFe 7}
7} 36.7MT/ha, 37.9MT/haZ ZF7tEAov F A3 Flol= fofido
AR @itk ABFTE Y EFFo wWtel H =g A

At

TFoAM HEFEFS 4.1MT/hacld ey QIiHAIR|Fo] F714

_14_
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Table 8. Chemical composition of oven-dried forage in mung
bean as affected by phosphate rate.

Crude Crude Crude Crude

P-Os rate protein fat fiber ash NFE DN
(kg/ha) %) %) %) %) (%) (%)
0 16.4 3.1 30.7 9.3 38.0 57.8

40 17.6 3.6 30.3 9.1 38.9 59.5

80 18.2 4.0 30.0 8.9 39.3 60.6
120 18.8 4.2 27.6 8.8 40.6 62.1
160 19.3 4.3 26.5 8.0 41.9 63.6
200 19.7 4.4 247 7.7 43.5 64.8
Avg. 18.4 3.9 28.3 8.7 40.8 ©61.4
LSD(5%) 0.5 0.2 1.2 0.5 1.7 0.7
CV(5%) U (63 A ad i) 3.0 2.3 0.6

NFE nitrogen free extract; TDN,total digestible nutrient
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