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Selection of Forage Soybean Cultivars and Effect of

Planting Density and Phosphate Rate on Growth,

Yield and Chemical Composition in Jeju Region

Sang-Tae Yun

Department of Agriculture, Graduate School, Cheju National University
Summary

This study was carried out to select superior soybean cultivars for forage
production and to determine the optimum plant density and phosphate rate
for soybean forage production in. Jeju region. The results obtained are

summarized as follows;

Selection of Forage Soybean Cultivars

Eighteen soybean cultivars were grown from May 11 to September 11 in
2002 in Jeju region to select superior cultivars for forage production.

1.Days to flowering was shortest (58 days) for Seokryangkong and
Keunolkong, and longest (93 days) for Danpaheukdu. Days to flowering for
other cultivars ranged from 65 to 69 days.

2. Pureunkong and Namhaekong had greater heights (129.3 and 124.6 cm,
respectively) while Keunolkong, Hwaeomkong and Seokryangkong had
shorter heights.

3. The number of branches per plant was greatest for Sobaekkong,
Manrikong, Pungsankong, Kwangankong and Geumgangkong. The number

of leaves per plant was greatest for Sobaekkong, Iksankong and
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Namhaekong. Pureunkong and Jangmikong had thicker stems.

4. Fresh forage yield was greatest for Iksankong, Sobaekkong and
Namhaekong (39.5, 39.3 and 38.0 MT/ha, respectively). Dry forage yield
was greatest for Baekunkong, Pureunkong and Danpaheukdu.

5. Danwonkong, Dawonkong, Seokryangkong and Pungsankong had
greatest forage crude protein content. Duyukong and Kwangankong had
greatest forage crude fiber content. Jangmikong and Keunolkong had greater
crude fat contend, while Sobaekkong and Kwangankong had greater crude
ash contend.

6. Namhaekong, Seokryangkong, Keunolkong and Jinpumkong had greater
NFE contends ranging 40.0 to 43.5 and TDN was greatest in Keunolkong,
Danpaheukdu, Namhaekong and Seokryangkong had greater NFE contends
ranging from 59.8 to 60.9%.

The best cultivars in Jeju region for forage soybean appear to be Namhaekong,
Danpaheukdu and Baekunkong on the basis of crude protein, TDN, and dry matter

yields.

Effects of Planting Density on Growth Characters, Forage Yield

and Chemical Composition of Soybean

Danpaheukdu was grown at five plant densities (22, 27, 33, 44, and 67
plants/m’) from May 11 to September 11 in 2002 in Jeju region to determine
the optimum planting density for soybean forage production.

1. As plant density was increased from 22 to 67 plants/m’, days to
flowering was delayed from 94 to 98 days.

2. Plant height increased from 103 to 117 cm with increasing plant density
from 22 to 67 plants/m’.

3. The number of branches and leaves per plant, stem diameter, weight
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of a plant, root length, and root weight decreased with increasing plant
densities.

4. As plant density was increased from 22 to 44 plants/m’, fresh forage,
dry matter, crude protein and TDN vyields increased from 23.3 to 36.5 MT/
ha, from 5.1 to 8.0 MT/ha, from 0.8 to 1.4 MT/ha and from 2.9 to 4.8
MT/ha, respectively, but decreased at 67 plants/m’ compared with the plant
density of 67 plants/n.

5.As plant density was increased from 22 to 67 plants/m’. crude protein,
crude fat, NFE and TDN contents increased from 16.2 to 17.9%, from 2.7
to 3.7%, from 37.6 to 40.7% and from 56.1 to 60.0%, respectively, while
crude fiber and crude ash contents decreased from 34.9 to 30.8% and from
8.6 to 7.2%, respectively.

The results indicate that optimum plant density appears to be 44 plants/m’

for soybean forage production in Jeju region.

Effects of Phosphate Application Rate on Growth Characters,

Forage Chemical Composition of Soybean

Danpaheukdu was grown under six phosphate rates (0, 50, 100, 150,
200, and 250kg/ha) from May 11 to September 11 in 2002 in Jeju region to
determine the optimum phosphate rate for soybean forage production.

1. Days to flowering was delayed from 92 days to 97 days as phosphate
rate was increased from 0 to 250kg/ha.

2. Plant height increased from 109 to 124cm as phosphate rate was
increased from 0 to 250kg/ha. Increased phosphate rates increased the
number of branches and leaves per plant, stem diameter, root length and
root weight.

3. Fresh forage yield increased from 26.5 to 36.9MT/ha as phosphate rate

was increased from 0 to 250kg/ha. However, the difference between two



phosphate rates of 200 and 250kg/ha was not significant.

4. Dry matter, crude protein and TDN yields increased from 6.0 to
7.9MT/ha, from 0.9 to 1.4MT/ha and from 3.4 to 4.9MT/ha, respectively,
as phosphate rate was increased from 0 to 250kg/ha.

5. Crude protein, crude fat, NFE and TDN contents increased from 15.5
to 18.3%, from 2.2 to 3.3%, from 42.5 to 43.5%, and from 56.7 to
61.9%, respectively, as phosphate rate was increased from 0 to 250kg/ha.

6. Crude fiber and crude ash decreased from 32.1 to 28.1% and from 7.7
to 6.8%, respectively, as phosphate rate was increased from 0 to 250kg/ha.

Data from this experiment show that the optimum phosphate rate is about

200kg/ha for soybean forage production in Jeju region.
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Table 2. Maximum, minimum and mean air temperatures,

hours of sunshine during the experiment period in Jeju.

precipitation and

\onth 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.
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 19.4 43. 6 88. 5
L 20.7 23.0 18.6 73.9 47.6
E 23.1 25.4 21.1 280. 2 17.0
July M 24.7 28.0 22.1 20. 5 28.7
L 25.5 28.4 23.4 195.0 62. 2
E 26. 1 28:4 24.0 113.0 29.2
Aug. M 2450 26.7 22.6 32.9 38.0
L 26. 4 29.1 23.8 211.0 64. 5
E 24.3 26.6 22.0 1.8 29,2
Sept. M 21.8 24. 4 19.7 137.6 63. 6
L 21.6 24.6 18.7 4.5 66. 5

¥ E : Early, M : Middle, L : Late

Alg 1. g 9 HES U AIE

2 A7 AREE 39 E&E2 Table 304 He vie} 2ol A=7HA

O
oA Aufch= eXIEQ 17E5< SAIGI
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Table 3. Description of eighteen soybean cultivars used in the experiment.

For use Cultivar

Vegetable Seokryangputkong, Hwaeomputkong, Keunolkong

Jangmikong, Danwonkong, Duyukong, Manrikong, Jinpumkong

Soysauce
Geumgangkong, Baekunkong
. Pungsan—namulkong, Pureunkong, Kwangankomg, Dawonkong
prouts
Sobaeknamulkong, Iksannamulkong, Namhaekong
C.O oklpg Danpaheukdu
with rice

MAAZ = F= 30em, FIHEAD] 20em= olo] 2002 52 110]]
A Huleldal {87 A & 1F 2BOE £88 otk HIEE
50kg/ha, @14} 200kg/ha, ZE] 100kg/hacll slgdh= &S 217 R4, 49l
H] 2 A7zl ol8ol] AEVMHIE AISdIHnh AlgTg HE 3.
(1.8x1.8m) 01U AlEl 7= Juy 3HH=20F wix|sHirt. 7IEl g

o

=
NSRS G SRR ASII Aol MEARE 2 T
%O

SREAA] 3. 24m™E ol F] éﬂ@ T2 halt $HOE RIS HEES
ALY ZAFTOIA 500g9] AIBE 75T SEAX7I00A 48X17F AZAIA
ZABIECE. ZA (CP), Z£A HWEE) ZHF(CP), ZIE(CA), 7IHEFE
45 (NFE) §9 g2 2mm ME SHAT AEE Ol&TI s&EXSE H4V]
SETA EFAELE BAH (1996) ol Folo] 24519, 7SR SR
(TDN) 2 Wardeh (1981) 7} AAISE =210l 951 4SS
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TDN (%) = -17.265+1. 212CP (%) +2. 464EE (%) +0. 835NFE (%) +0. 488CF (%)

Al 2. AR WE 39 4SEY, AEsY W A8E HE

FAIESS GIEFRA, IS5 20024 5€ 1190 F= 30cm, FXF 10,
15, 20, 25, 30cm LALE g @A IESINTE SOt & 15 2822% 5K
£& 5ld, AMAETT7E my 228 (30x30cm), 275 (30x25cm) ,
20cm), 44% (30x15cm), 678 (30x10cm) 0] ET= Sl Alg€+8 ™
3.24m*Z BIFIL, AlEFE A 1Y HESFE mixIsKict. HIEAE

BE, $Y Y ABIE EARE A 19 rk

s
w
w
e
—
o
X

AlE 3. B9 QARIBIE Xjolo] WE YUsEY, oy H ZEE

H 3}
A ESS TS, TES 52 119 érf:t 30cmE 8L FHAZ =
20cmZsld Fg 3y Mulslelil, S8 A S Y 2RSS |1l
£2S FI9EE AH|ZFE A4 50kg/ha, ZE] 100kg/has ZH2t R4, Gskzt

g2 35 A AIRIGKEEE QI RIHI—EE 0, 50, 100, 150, 200 ¥ 250kg/ha 6
MO $EOR BIGIL, WS VMR Bl BHOMIE AMISIACE AIET
Y HES 3. 2unE UL ABTE Guy =0T MASIrh F9 d

A, oF "/ ARV BANE Al 130 2T
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Table 4. Growth characters of 18 cultivars.

. Days to Pl.ant No. of  No. of .Stem Root Rgot
Variety flowering height branches leaves diameter length  weight
(cm) /plant  /plant (mm) (em)  (g/plant)

Sobaek 69" 107.7 4.0 94.6 8.1 195 5.2
Seokryang 58 63.9 3.0 21.7 7.4 17.0 6.0
Danpaheukdu 93 115.0 2.9 46.6 7.9 19.6 7.4
Danwon 61 90.3 3.6 414 7.8 16.9 6.1
Iksan 2 1235 3.9 91.1 8.0 20.2 79
Dawon 62 93.3 3.0 52.9 7.9 16.8 4.7
Geumgang 62 100.2 4.2 39.1 8.6 19.1 6.0
Duyu 62 102.4 3.0 29.4 8.1 19.7 4.7
Baekun 67 1214 2.9 73.4 8.4 20.2 6.4
Jangmi 72 107.7 e 69.9 9.3 19.3 9.8
Keunol 58 66.9 2.7 30.8 7.1 16.3 4.8
Hwaeom 58 66.1 2.8 215 7.2 14.8 4.0
Manri 65 109.7 4.0 68.4 8.6 24.1 7.2
Pungsan 69 114.9 4.0 82.0 7.7 22.5 4.4
Namhae 66 124.6 3.9 91.1 7.7 17.1 4.9
Pureun 63 129.3 2.8 66.6 9.2 18.8 6.9
Jinpum 65 123.9 3.6 60.0 8.1 20.2 5.5
Kwangan 67 110.0 4.1 85.4 8.4 199 6.3
LSD 0.05 1 5.3 0.2 3.5 0.3 2.0 0.3

t ¢ Flowering date : July 19.
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Table 5. Fresh forage, dry matter, crude protein and TDN' yield of 18

cultivars.
Fresh forage Dry matter Crude protein TDN
Variety yield yield yield yield
(MT/ha) (MT/ha) (MT/ha) (MT/ha)
Sobaek 39.9 6.7 1. 30 3.97
Seokryang 26.1 5.6 1. 20 3.40
Danpaheukdu 36.4 7.4 1. 30 4.20
Danwon 27.4 2.9 1.23 3.10
[ksan 39.5 7.1 1.37 3.97
Dawon 27.1 S.7 1.27 3. 37
Geumgang 33.0 6.3 1. 20 3.50
Duyu 27.0 2.0 0.93 2.93
Baekun 36. 3 ks 1. 60 4.33
Jangmi 36. 2 6.4 1. 33 3.67
Keunol 26.0 2.6 1.05 3.43
Hwaeom 33.1 7.1 1.30 3.73
Manri 35.2 6.6 1.23 3.63
Pungsan 36.1 6.3 1. 37 3.63
Namhae 38.0 7.0 1.43 4.20
Pureun 34.2 7.5 1. 47 4.17
Jinpum 35.3 7.0 1.37 4.03
Kwangan 37.0 7.1 1.43 3.83
LSD 0.05 1.0 0.3 0.14 0.17

t © Total digestible nutrient.
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SN Zl B2, BES, 2R, JIEREAAE 2 TDN 22 Table 60

Table 6. Chemical composition of oven-dried forage of 18 soybean cultivars.

Crude Ether Crude Crude Nitrogen

+

Variety protein  extract fiber ash free T(]i/(l)\l)
(%) (%) (%) (%)  extract (%)

Sobaek 20.3 2.20 37.8 10.2 29.5 54.3
Seokryang 21.2 2.47 26.9 8.0 41.3 59.8
Danpaheukdu 19.6 2.60 35.3 9.8 37.8 60.3
Danwon 22.5 2.27 34.9 9.2 31.1 57.2
Iksan 194 2.57 36.1 9.6 32.4 55.8
Dawon 22.2 2.10 3L.7 9.1 349 58.1
Geumgang 18.7 2.60 36.0 9.5 33.2 55.7
Duyu 17.2 2.40 39.2 9.1 32.1 539
Baekun 20.3 2.47 35.0 9.0 33.3 56.9
Jangmi 20.6 2.97 36.7 9.1 30.7 57.1
Keunol 20.5 297 26.2 9.3 41.1 60.9
Hwaeom 17.6 2.60 33.6 8.7 37.5 56.9
Manri 18.1 2.33 35.7 9.1 34.7 55.4
Pungsan 21.1 247 32.9 94 34.1 576
Namhae 20.0 2.23 25.2 9.2 435 60.0
Pureun 19.6 2.03 37.0 3.5 329 55.6
Jinpum 19.2 2.23 29.3 9.3 40.0 58.0
Kwangan 20.0 2.40 39.0 10.0 28.7 54.3

LSD 0.05 1.6 0.50 3.0 0.8 3.3 1.5

t : Total digestible nutrient.

_21_



17.2% %2 7}

17.6,

18.1,

21.1% =

22. 2,

of)

)
n
i

[

=

18]
6741,
)10
’ = O
HAttar

F

—

=L
Xo
Q]/\

it
=
=

1,

s

2~0
T

Al

| =
kA

¢

of

]

[eX
=

2re AE7 ol

1 SAl
Sk

VS
=

h

RASE ZA]
7‘;_1

9]
Kitamura®} Kaizuma (1981),
]jﬂ

=
o

=
o

()]

H,
AH

-

=)
AN &

(1984)
I

0

—
[e»)

IASE, &

of

3

=
=

©

ghvigt 3 gHEsSs A9

== XN

o
T

(1983)

W}
(1999) 0]
VEZ 168AE, &=

#Ho]RArt. Holowach

378 A HollA Al

goll

R
-

1

1t
<}
Harada
a
=

Hin
wf
1ol
0

i

)

2.10, 2.03% % =

A

36. 7~

=4

Ho
K0
oK
MO
HF

39.2% =

25.2~26.9% % M I HoIY L) Ol

=
—

EEETo

9]

HO
1o

Al
oK

o=

A

Olek Ato|7}F gL,

8.0~8.7% % 22 Hol|Qrt.

V=

9.3~10.2% 2 1|

=
O

0]

R ]

9]

Ho

Ho
H-

41.1%

41. 3,

=30] 237} 43,5,

HOIALC.

(=]

—

=3
=

_22_

O] 7MEFZEAES 28.7~32.4% =

o

—

=
o



7} 60.9, 60.3, 60.0,

7}

59.8% = 7}

53.9% =

oo.4, 54.3, 54.3,

F 55. 6,

Sl
A51.5%

golgtal Hof

Hin

56.9~58.1% % UER} Qe o]

017} YLt oloky

Al 47%,

il

<
v

]
14

4

=
(=)

(1993) 9

AEH 2E E34A =7 Lehd A

250 5

(]

1)

5t

EY
0
I~

160

A= Table 70141 He= viQb 2Tl

o

]

NAE AR

m@

Bowm siasie

LFERARAIL 7143}

o
=

Bl

_23_



=N
g

LHERH

o
=

o) Folyw

J)
=
T
)
K]

0

WS 71 77EA

WHATE wets] A=A ol Ates S Al

=
[Sha i

].

1]

J)
o

o

—_
;O

ol
™
o

O

a3

SiSoIet. ZIevt mhd 718 S

Lk
=

Hin
o

Bt 2

al

7m

o)
X
4qr

d

ok A

71 wioll ool th

O

¢

of wet

}

0

o} ZHuH

N

K

_24_



Table 7. Correlation coefficients estimated among the characters of 18 cultivars.

. Fresh Dry . . .
. Flowering Plant ~ No. of No.of  Stem Weigth of Root tre Crude . Crude  Crude  Ether
Character period  height pranches leaf  diameter plant  weigth MMMMa :Mmm& QH protein DN yield Guee fiber ) protein  extract NFE
Plant height(cm) 0.501"

No. of branches/plant 0.064  0.370"

No. of leaf/plant 03557 0.728" 0584

Stem diameter(mm) 0187  0583" 0210 0.356"

Weight of plant(g) 0506™ 0814 0542 0.857" 0.435™

Root weight(g) 04747 0337° 008 0261 06547 0318

fresh forage yields o507 08147 05427 0857 04357 10007 0318

D hatter yields 0110 0728”0245 06667 0468" 0803”7 0178  0.802°

Crude protein yields . . . o . -

(MT/ha) 0.139 0.667 0.260  0.703 0.397 0.696 0.191 0.695 0.843

TDN' yields(MT/ha) 0.005 0.624™ 0174 06197 0.333"  0.709” 0100 0.708" 0956 0.863"

Crude fiber(%) 0.389™  0.356™ 0.131 0174 0543 0347 03777 0.347 0.227 0.079  -0.033

Crude ash(%) 0.382" 0301 0419™ 0.373" 0.048 0.442" 0.020 0.442" 0.165 0.189 0.055 0.238

Crude protein(%) 0.005 -0.109 -0.014 0.129 -0.100 -0.162 0.040 -0.162 -0.193 0.342°  -0.079 -0.242 0.027

Ether extract(%) -0.078 -0.297" -0.076 -0.180 -0.090 -0.084 0.187 -0.084 -0.092 -0.107 -0.000 -0.088 0.094 -0.026

NFE' (%) -0.432" -0.331"7 -0.178 -0.256 -0.487" -0.341" -0.400" -0.341" -0.172 -0.216 0.052 -0.923" -0.394" -0.115 0.007
TDN" (%) -0.411" -0453" -0.227 -0.240 -0.482" -0.443" -0.239 -0.443" -0294" -0.045 -0.012 -0.920" -0.398" 0.441" 0.289"  0.78
®) . Significant at 5 and 1% Uwovmgra\ levels, respectively.

‘:uZ Total digestible nutrient., NFE : Nitrogen free extract
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Fig 1. The relationship between plant height and yield traits of 18 cultivars.
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o5= ZARSH AUk Table 8ollA] KAIGIATE

Table 8. Growth characters of soybean as affected by planting density.

Planting Davs to Plant No. of No. of Stem Weight Root Root
density Y height branches leaves diameter of plant length weight

(plants/m’) flowering oy plant /plant  (mm) (@) (em)  (g)
22 94" 103 1.8 32.7 7.9 104.6  32.5 10.6
27 9 113 1.6 32.6 7.8 104.2  32.6 10.4

33 95 114 .o 30.6 el 103.0 31.1 9.7

44 97 116 1.5 27.2 7.5 76.1 30.4 8.9

67 B8 117 1.2 23.7 6.6 50.0 26.5 8.3
Mean 96 113 1.5 29.3 7.5 87.6  30.6 9.6
LSD (5%) 1 4 0.1 1.2 0.5 0.9 1.0 0.5

t Flowering date : Aug. 13.
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A1 J+=dl, Kang &(1998) = 3olAl, & (20002 AFZoA], Cho &
(1998) 2 AlEE SAjolA], L4lo] Bk WAISHEE Wx, HAxE, R
(@)

5 TDN=EHo| SEATh= Hart & Alel 23t

Table 9. Fresh forage, dry matter, crude protein and TDN' yields of
soybean as affected by planting density.

Planting Fresh forage Dry matter  Crude protein TDN
density yield yield yield yield
(plants/m’) (MT/ha) (MT/ha) (MT/ha) (MT/ha)

22 23.3 5.1 0.8 2.9

27 27.8 6.1 1.0 3.9

33 34.3 7.5 1.3 4.4

44 36.5 8.0 1.4 4.8

67 S8 3 7.8 1.4 4.8
Mean 31.4 6.9 1.2 4.1
LSD (5%) 0.3 0.1 0.1 0.1

TDN' : Total digestible nutrient.

ZomwiE, ZAY, 7HSRUAE 9 TDN ge WAshs S7kEs Zao]
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Table 10. Chemical composition of oven-dried soybean forage as affected by
planting density.
Planting Crude Ether Crude Crude Nitrogen

density protein extract fiber ash free T<DO AI\;*
(plants/m’) (%) (%) (%) (%) extract (%)

22 16.2 2.7 34.9 8.6 37.6 56. 1

27 16.7 2.9 34.1 8.5 37.8 57.0

33 16.9 3.0 32.1 8.0 40.0 58.4

44 17.7 3.1 30.8 7.2 41.2 60. 0

67 17.9 3.7 30.6 7.1 40.7 61.2

Mean 17.1 3.1 32.5 7.9 39.4 58. 6

LSD (5%) 0N 0.9 0.7 0.5 1.3 1.7

TDN" : Total digestible nutrient.
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Table 13. Growth characters of soybean as affected by phosphate rate.

Phosphate Days to Plgn‘r No. of No. of ‘Stem Weight Root Rgot
rate flowering height branches leaves diameter of plant length weight

(kg/ha) (cm)  /plant /plant  (mm) (2) (cm) (2

0 92’ 109 1.7 42.8 7.5 88.3 16.0 9.5

20 93 W 1.8 43.3 8.1 94.1 18.7 11.1

100 94 114 2.0 45.5 8.2 99.4  19.5 11.5

150 94 117 2.1 48.6 8.4 101.3  19.7 11.6

200 96 123 2.3 50. 3 8.7 102.5  20.2  12.0

250 97 124 2.3 50. 3 8.7 102.6  20.3 12.1

Mean 94 116 2.0 46. 8 8.3 98.1 19.1 11.3

LSD (5%) 1 2 0.1 0.6 0.2 1.1 0.5 0.7

t Flowering date : Aug 11.
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AT 1 /oM QR BAS, g4, BAE, MASREALT 28
2FS3} vlsst ol &, BALE 17
ARZ 7.5mm, AAGFA 88.3g, =& 16.0cm, <5< 9. SgO]S’J\QL} AlH]
o] Z71Ed wgh AR o2 SV o] 200kg/haol Al 2

= 50.37, BAELS 8. 7Tmm, NMAGFAE 102.5¢C. 2 S71EU 0L 200
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L QIRMHIZE ST Wit A o2 SV o] 200kgt 250kg/haOﬂ/H
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Table 14. Fresh forage, dry matter, crude protein and TDN' yields of
soybean as affected by phosphate rate.

Phosphate Fresh forage Dry matter  Crude protein TDN
rate yield yield yield yield
(kg/ha) (MT/ha) (MT/ha) (MT/ha) (MT/ha)
0 26. 5 6.0 0.9 3.4
50 30.0 6.6 1.1 3.9
100 32.3 7.0 1.2 4.2
150 33.8 7.3 1.3 4.4
200 36.5 7.8 1.4 4.8
250 36.9 7.9 1.4 4.9
Mean 32.7 7.1 1.2 4.3
LSD (5%) 0.6 0.1 0.1 0.1

TDN" : Total digestible nutrient.
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Table 15. Chemical composition of oven-dried soybean forage as affected by
phosphate rate.

Phosphate  Crude Ether Crude Crude Nitrogen ¥

. . TDN

rate protein extract fiber ash free extract (%)
(kg/ha) (%) (%) (%) (%) (%)

0 15.5 2.2 SYA%n) Fied 42.5 56.7
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 43. 4 60. 7
200 18.1 3.2 28.3 7.0 43.4 61.4
250 18.3 3.3 28.1 6.8 43.5 61.9

Mean 17.2 2.8 29.7 7.2 43.1 59. 8

LSD (5%) 0. 0.6 1.1 0.5 1.6 1.1

3

TDN" : Total digestible nutrient.

S7tgholl wmet S7iEs deoi

ol &, FOoIRMoA ReiAy AR sk ZH2E 15,5, 2.2% 98 Ao
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QI R HIFo] S7hEol wel GAME S E E7HElo] 250kg/ha AlH|FRollA] ZEt
Bl B 18.3%, ZAALSIE 3.3% % SVIEACE. A Fe R3¢
22 Ry £318 0] vksile B E TAEe dgoIReh & F
QIAFoIA REF S 32.1%, AR SIS 7.7%Z Blas =2 20|
RO} QI H|Eko] SrFetel et AR O.Z2 oA 250kg AlH] 70141 9]

G g RIE ES ZH7E 28,1, 7.0%UT} QIRIAI|ZO] FB] ol
S71Ed wt 7IEREAES 42.5%0041 43.5%F TDN g2k

2 56.7%0lA 61.9%F S7IEIATE o] AlEoflA] QlirAlH|Ho] E7ate] wh
g} 29 Aoy XY s S7IEASL ZERS RIE sio] o
Ol A2 A&ch Hiel o] eIkt SAlof] Qgle] &9 Jeryzr|tto] A=
of wt YEoZ NSRSl L7t AAEo] F25E AXE 7]
of ek, ZXEF ghFo] =oAL, olgkeE R YR e Holud
AAHIZ S71ol wel ek,

ZAY} g2 S7ERoL B2ER, RSE g2 SoltkE Osmans
(1977), Agboola (1978), Ahlawat S (1979) 9] B17} Jct AFXA A9 51413]
EQolA SF (R &, 1999), A=E (R &, 2000), dF(&E S, 1998) 59 &
I AIEAREOA . QiR IE|Ho] SV1E el ehlE, 2R s 571
FR oL 2EF, ZIE FHS 2068 Lo ALE HAE Hf Ut (Han
g, 19714, 1971"; & 5, 1999). o]9 AlE ZuE Susid 2w AFAY

Q S|

O] RIPEYolA Hul=Fo] sEds FULZE S & As it

AOT WP, T2 23} AIREEZIAE ¢

HIg2 200kg/ha® &g o AAUTH

—
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RMFALoA HAEOE & MMuloluxt & 4%, S 2Hg 55
HOF ApdgchH Tl Al glefo] 19%0]40] 1 TDNSZHO| ha' 4. 208 0]
OIHA AR 7.08, MESLHO] 36.08 O|MOE =2 JlE HachH
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2 HiE dEd Fol3e A8METE TE0kLA 52 11 RE 94
1L ATES Auk= vt drh

1. 7HS7] 7419 4= Atk whzh 94ollA] 98U = ATAE R

2. A2 my 225 MAFIA 103emZE FH2 HoIQ oL WA eE A
Ao E ARA 675 AT &S 117cm ATt

3. BA%, 94, 484, MAE, 28 W 252 WAEeE AdAans 4
ElielPe\=

4. AAUE7Y mg 22504 4452 YAkl et MRS 23, 3MT/haol
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o

I

5. QlARIH|Zo] Erigte] wel ZhA SR 15.5%004 18.3% %, &
A S 2.2%00A4 3.3% 2, 7HEFEALES 12.5%004] 43.5% %, TDN
SIS 56. 7%0lA1 61.9% Z2 S71=I AT
HRehre 32.1%0041 28.1% %, A& S 7.7%004 6.8%=

AMFAAY RIZIESAA o3 sEde = & e AF LAH]
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