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Evaluating of Productivity, Feed Value and Stock Carrying
Capacity of Forage Legumes

Yoon, Ki-Yong - Park, June-Hyuk - Lee, Ju-Sam

In attempt to select the most appropriate forage legume species, this study was
conducted on the 10 forage legume crops suitable for the central region of Korea
and investigated their productivity, feed values and stock carrying capacity. In the
results, red clover showed fresh matter yield 38.6 ton/ha, dry matter yield 7.8 ton/
ha, crude protein yield 1.0 ton/ha, total digestible nutrients(TDN) vyield 4.6 ton/ha,
its fresh matter yield, dry matter yield and nutrient yield were significantly(p<0.05)
higher than other species. The value of neutral detergent fiber(NDF) and acid
detergent fiber(ADF) were getting higher by the late harvest time then galega and
cicer milkvetch were the highest and yellow suckling clover was the lowest value.
Relative feed value(RFV) showed good feed values above 100 except cicer
milkvetch and galega. In terms of feed grading, yellow suckling clover, yellow
blossom sweet clover, crimson clover, hairy vetch were classified into 1st grade,
above 151%. The average stock carrying capacity was yet high Kcp(2.18 head/
ha/yr), KTDN(1.25 head/ha/yr) and K(0.04 head/ha/yr). Especially, red clover had
the highest stock carrying capacity, Kcp 6.84 head/halyr, KTDN 3.64 head/hal/yr
and K 0.05 head/ha/yr. According to results, red clover is considered to be the
most appropriate crops for the central region, in terms of quality, feed value and
stock carrying capacity.
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B A% T3 AL 2AHE 2F 7 F5-2 crimson clover(‘Dixie’), galega(‘Orientalis’), winter
pea(‘Ruby’), hairy vetch(‘Ostsaat’), alfalfa(‘Nitro”), yellow suckling clover, yellow blossom sweet
clover, red clover(‘Single cut’), cicer milkvetch(‘Oxley’), seradellac]™ A]q X7 EQke] o]z}

34 EALS Table 13 2t).

Table 1. Chemical properties of soil before the experiment.

y oM EC TN CIN | POs CEC Ex.cations(cmol(+)/kg)
P (%) (ds/m) (%) (%) (mg/kg) | cmol(+)/kg | gt Mg** K*
5.98 5.13 0.018 0.2 14.9 265 13.77 2.22 0.69 0.63

pH; potential of hydrogen, OM; organic matter, EC; electrolytic conductivity, T-N; total nitrogen, C/N; car-
bon-nitrogen ratio, P,Os; available phosphorus, CEC; cation exchange capacity and Ex.cations; exchange-
able cations

7FeE 35 Al7I= 2007 9€ 20€ ol lal IhE e crimson clover 10kg/ha, galega 20
kg/ha, seradella 50kg/ha, hairy vetch 15kg/ha, alfalfa 20kg/ha, yellow suckling clover 4kg/ha,
yellow blossom sweet clover 10kg/ha, cicer milkvetch 34kg/ha, red clover 5Skg/ha, winter pea
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Table 2. Meteological data at Won-ju area(2007-2008)

Temperature (C) Precipitation (mm) Radiation (MJ/m’)

Mot Normal” 2208075 Normal 2208075 Normal 22000072;
September 19.0 20.7 151.2 309.1 153 10.1
October 12.1 13.9 52.1 26.7 13.0 12.1
November 4.9 4.9 41.9 47.9 8.6 9.0
December -1.8 -0.1 255 153 7.5 6.4
January -4.4 -24 222 12.7 8.9 7.8
February -1.7 -2.3 25.2 10.5 12.0 12.3
March 43 6.2 50.6 68.4 14.8 13.0
April 114 13.1 74.1 42.9 18.4 16.5
May 16.8 17.5 91.8 78.1 20.1 19.4
June 215 211 158.1 100.0 18.8 18.1
July 24.3 26.0 356.3 383.5 15.6 14.1
Mean 9.0 10.7 Sum 1,058.0 1,095.1 Mean 13.9 12.6

Y Normal: mean data for 30 years.
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Table 3. Agronomical characteristics of forage legumes.

Forage legumes FD HD PL FW DW

(date) (date) (cm) (kg/ha) (kg/ha)

Afalfa 9 June 28 June 65.0 5,076™ 2,129°
Crimson clover 3 May 7 May 24.6 3,626 1,563%f
Cicer milkvetch - 28 July 66.0 5,203 1,414
Galega - 28 July 62.0 4,423 1,266
Hairy vetch 9 May 18 May 52.9 9,955° 3,054°
Red clover 22 June 29 June 87.8 38,572° 7,855
Winter pea 5 June 10 June 67.7 6,567° 1,928
Yellow suckling clover 9 May 20 May 18.2 9,212° 1,896“
Yellow blossom sweet clover 25 May 31 May 71.1 6,507° 1,674%
LSD(p<0.05) - - - 2,542 353

a-f Values with different superscripts in the same column significantly differ by LSD test. 5% level
FD: Flowering date, HD: Harvest date, PL: Plant length, FW: Fresh weight and DW: Dry weight

FTA|ZF 9] 73} Al7]= crimson clover’} 59 3¥Y 2 71 w3 red clover’} 6 2292
7 = cicer milkvetch, galega®= 713} 31A] &gt 58 Al7|= A3HA 717 7B
-2k crimson cloverZ} 59 790|131 cicer milkvetch, galega:= 6% 289 & 71 =4 438
stk =8 A] 232 crimson clover”} 24.6ecmZ 78 2F9ko.™ red clover’} 87.8cmith.
FHe 2FHZ o7} Zoh MEFHS red clover’} 38,6 tonfhaZ f2l5HA Bekal(p<
0.05), crimson cloverZ} 3.6 tonfha®Z 7} Z Qo AESF2L red clover’} 7.9 tonhaE
o3} Al ®ka1(p<0.05), galega’} 1.3 ton/haZ 7} H o S8 XMl A= red clover’} A4k
4 el M 7 Atd o g2 AdEI T
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Table 4. Feed value and nutrition vield of forage legumes.(%, DM basis)

CP TDN

Forage CP yield TDN yield NDF | ADF | DMD | DMI | .., | GE
0, 0, 0, 0, 0, 0,

legumes (%) (kg/ha) (%) (kg/ha) (%) (%) (%) | (%) (MJ/Kg)

Afalfa 18.8° | 400 | 59.7° | 1,271%| 51.7° | 37.0° | 60.1° | 2.3* | 108" | 108

Crimson clover | 10.4° | 1,638 | 69.7° | 1,089" | 43.0° | 243" | 69.9° | 2.8 | 151° | 143

Cicer milkvetch | 12.9° | 183" | 54.9° | 778° | 54.7° | 43.0*° | 5549 | 2.2 | o4 14.9

Galega 145° | 184 | 57.0% | 721° | 59.0° | 40.3* | 5757 | 2.0 90° | 14.7

Hairy vetch | 135" | 411° | 66.0° | 2,014° | 39.3° | 29.0° | 66.3° | 31" | 157° | 148

Red clover 135° | 1,065* | 58.9% | 4,622° | 49.3° | 38.0° | 59.3 | 24% | 112 | 163

Winter pea 87" | 169" | 62.8° |1,210°| 51.0° | 33.0° | 632" | 24® | 115" | 147

Yellow suckling

18.2° 344° 72.8% | 1,376° 30.0' 20.7° 72.8° 4.0 226° 15.1
clover

Yellow blossom

8.0° | 133" | 69.4° | 1,162° | 38.0° | 247" | 69.7° | 32° | 171° | 149
sweet clover

LSD(p<0.05) | 16 | 654 | 22 | 1875 | 25 | 28 | 22 | 01 | 1152 | -

a-g Values with different superscripts in the same column significantly differ by LSD test. 5% level
CP: crude protein, TDN: total digestible nutrients, NDF: neutral detergent fiber, ADF: acid detergent fiber,
RFV: relative feed value and GE: gross energy
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(p<0.05).

AL AFHFT A7} =2 NDF &3S galegast cicer milkvetch7} 59.0%, 54.7%% 74
=2 yellow suckling clover’} 30.0%% 713 vkt 23183 #4177} & ADF g3
cicer milkvetch<} galega”} 43.0%, 40.3%= 7} =352 crimson clover’} 24.3%= 7174 &
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Table 5. Stock carrying capacity of forage legumes.

Forage legumes K (head/ha/yr) KCP (head/ha/yr) | KTDN (head/ha/yr)
Afalfa 0.01 2.57 1.00
Crimson clover 0.17 1.05 0.85
Cicer milkvetch 0.008 1.17 0.61
Galega 0.007 1.18 0.57
Hairy vetch 0.03 2.64 1.59
Red clover 0.05 6.84 3.64
Winter pea 0.01 1.08 0.95
Yellow suckling clover 0.03 221 1.08
Yellow blossom sweet clover 0.02 0.86 0.92
Mean 0.04 2.18 1.25
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