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SUMMARY

Soybean [Glycine max (L.) Merr.], an edible legume, is one of the most important major
crops in the world along with rice and wheat since its seed is high in protein and other
nutrients for humans and animals. Soybean has a high value not only in foods but as a
raw material for the various industrial products, bio-energy, and forages. Soybean is high
in protein in the hay as well as in the grain, thus it is used as a supplement to other
forages in which protein concentration is deficient.

The objectives of this study were to develope forage soybean varieties with high yield
and forage quality, and establish soybean forage production system through various
cultivating techniques.

To develop forage soybean cultivar, we have evaluated around 900 breeding lines based
on forage yield and qualities across growing environments. A study was conducted to
evaluate forage yield and quality at stage R6 from 25 selected lines from PI483463 x
Hutcheson or S-100 (G. max) x PI483463 and four common seed-type cultivars (Bosug,
Pungsannamul, Taekwang, and Hutcheson). Hutcheson had the highest forage yield with
24.7t/ha in fresh weight (FW) and 6.6 t/ha in dry matter (DM) among cultivated grain
soybeans. A selected line W11 had the highest FW (25.7t/ha) and DM (6.2t/ha) among G.
max x G. soja selections. Generally the 25 selected lines derived from G. soja x G. max had
thinner main stems and branches which lead to get more edible forage than cultivated
soybeans. When selected lines were evaluated for their feed quality as per forage grade by
American Forage and Grassland Council, 23 lines had a crude protein with more than 19%;
9 lines had a neutral detergent fiber below 40%; 23 lines had an acid detergent fiber below
31%; 24 lines had a digestible dry matter of more than 65%; 13 lines had a dry matter
intake of more than 3.0%, and 17 lines had an relative feed value higher than 151 or were
equivalent to prime grade. And all of 25 inbred lines were equivalent to Grade 1. We have
selected two forage soybean lines named "Chookdu 1" and "Chookdu 2" and asked cultivar
protection to Korea seed & variety service. These two candidate soybean cultivars got
excellent performance under mixed planting with forage corn.

We also evaluated 200 wild soybeans (G. soja) to select accession with higher forage
yield and quality to use further soybean breeding programs for forage soybean
development. During the our test we have selected several promising wild soybeans for the
future study.

To develop forage production techniques by using forage soybean we have conducted
several studies such as determination planting density and amount of fertilizer,
development of techniques for improving forage yield and quality by mixed planting
between corn and forage soybean, development of cropping system with forage soybean,

determination of optimum forage harvesting time, seed production technique for new forage



variety, and investigation for mechanization of forage production on soybean forage base.

Three planting densities, 70 (between rows) x 10cm (between plants) with 1 plant per
hill, 70 x 15cm with 1 plant per hill, and 70 x 20cm with 1 plant per hill, were tested for
breeding lines and cultivated checks. Result revealed that the forage yield higher in 70 x 10
or 70 x 15cm planting density than 70 x 20cm, however there was no difference for forage
quality among planting densities. Also three fertilize levels, 30-34-30kg/ha=N-P-K,
45-51-45kg/ha=N-P-K, and 60-64-60kg/ha=N-P-K, were tested. Result showed that the forage
yield for soybean was high in 45-51-45kg/ha=N-P-K among three levels and there was no
difference for forage quality among fertilizer levels.

Forage yield and quality was assessed for three cropping patterns, soybean mono
planting, corn mono planting, and mixed planting of soybean and corn. A forage corn
cultivar, Kwangpyeongok, and three recombinant inbreed lines, W2, W4, and W11, which
selected from G. soja (P1483463) x G. max (Hutcheson) were used in this study.

The mixed planting of soybean and corn had higher value for forage yield than corn
mono cropping. The crude protein and crude fat content also increased when applied
mixed planting of soybean and corn than corn mono cropping. There was some decrease
for ADF and NDF, and increase for RFV in mixed planting of soybean and corn than corn
mono cropping. These results revealed that the mixed planting of soybean and corn will be
a good cropping system to improve forage quality. The planting ratio between corn and
forage and planting pattern were tested. Forage yield and quality was higher value at the
planting ratio corn 1: soybean 2 and corn 1: soybean 3 than corn 1: soybean 1. Among the
tested planting patterns, planting soybean between corn in the same row showed
comparable yield to corn mono planting.

To develop new cropping system including forage soybean two cropping systems were
tested. The two cropping systems were winter horticulture crops (onion and garlic) +
forage soybean and winter forage crops (triticale, ryeglass, and barley) + forage soybean. In
this test, we had reasonable forage yield on either cropping system.

Three wild soybeans were compared to three cultivated soybeans for forage yield and
quality at the full bloom stage, full pod stage, and full seed stage (R6) of development.
The wild soybeans had significantly lower forage yield than cultivated soybeans at R6
which was determined to be the best stage to harvest based on forage quantity and
quality. Wild soybean also had lower crude fat (2.0%) and crude protein (17.7%)
concentration than cultivated soybean (5.7 and 21.3%, respectively) at the R6 stage. There
were no significant differences for neutral detergent fiber, acid detergent fiber and relative
feed value among growth stages between cultivated and wild soybean. The neutral
detergent fiber was 40.2 and 40.4%, acid detergent fiber was 26.1 and 27.5%, and relative
feed value was 161 and 158 at R6 stage for cultivated and wild soybean, respectively. Wild
soybean had less forage yield at harvest time but had similar forage quality comparable to
cultivated soybean. However, wild soybeans have smaller and softer stems for potentially

improved palatability and feed intake than cultivated soybeans. Therefore, it will be a good
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genetic source to improve forage characteristics of soybean.

Also, to determine forage yield and quality of forage soybean, three lines (W02, W09,
and W11) derived from PI483463 (G. soja) x Hutcheson (G. max) and three cultivated
soybeans (Daewon, Pungsannamul, and Bosug) were evaluated for forage yield and quality
at the R2 (full bloom stage), R4 (full pod stage) and R6 (full seed stage) stages of
development. Based on forage yield and quality, R6 was determined the optimal harvest
stage to provide forage of high quality and adequate quantity for animals in both lines
derived from G. soja x G. max and cultivated soybean.

Seed yield was tested for two candidate forage soybeans. Chookdu 1 and Chookdu 2
showed seed yield around 2.8t/ha which was lower seed yield compared to cultivated
check Pungsannamul (3.6t/ha). The seed weight per 100 seeds was 7.8g and 8.2g for
Chookdu 1 and Chookdu 2, respectively.

The possibility to use corn seed planter, corn forage harvester and wrap silage was also
tested. We found that the corn planter could not plant evenly corn and soybean at the
same time but other machines worked well to harvest forage for mixed planting and

soybean along.
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-9 2 ANER AASAE FAD AFES] 20% viHe] AAFA ML 4

AAE
ARSHAAT B4 £ F oA AH, TAYEANA AT SYPE(-

N

¢

AT

[
off mfl T

o] & H7h ¢ B ATA Sl et WA, =AY T
TDN (7143 ¢7F %), NDF(Neutral detergent fiber), ADF(Acid detergent fiber),
2 ADL(Acid detergent lignin) ZA}

j7)
=

el ke AOAC2011)H ol 9 A Dumas® WH w2l YaE47](Vario Max
CNS, Elementar, Germany)E ©| &3l Th AlS 200mgell 1200C2] 255 718 AAAA EA
st A4 gasE SAStY AAUHFS 7 F 2dwd FEH% CP = % N x 6.25)= 4HE3)H
T}

ZAY S AOACQ011)W ol F38te] A A5 572 (Soxtherm, Gerhardt, Germany)S
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o] g3t FE3HP oM, FF Bl petroleum ethers AM83I3ATH AE 22 YT HAHA o

ol Frloll IAHAA 140ml9] petroleum etherE 2 AX o AAAZ F, dFZ(boiling

step), WFZ(rinsing step), &3] (recovery step), AZH(dry step)= AA FE3AoH, =
/

A RS {CP(%) = (7= = =" 719 FA - 7] 719 FA) x 100 / ARFAE
A3 T

(3) ADF, NDF
ADF¢} NDF &%&-2 Goering and Van Soest(1970)% 3 Van Soest and Robertson(1980)%
of oA AT RFEA7|(ANKOM™ Fiber Analyzer, Ankom Technology, Macedon NY)Z
F=ot] BA3AT. A= 05gS EA4d ol &3t om™, ADF ®AAl acid detergent
solution (FAD20C, ANKOM Tech.)& AF83t% 3, NDF #29|= neutral detergent solution
(FND20C, ANKOM Tech.), sodium sulfate, Gl ¢+ A<l alpha-amylases AH&3tAh =
¥ ADF, NDF 42 342 offje} 2o},

%ADF or NDF 100 X {W3 — (W1 X C1)}

(as—recived basis) W2

Where ©: W1 = bag tare weight
W2 = sample weight
W3 = dried weight of bag with fiber after extraction

process

C1 = blank bag correction

(running average of final oven-dried weight divided
by original blank bag weight)

(4) DDM, DMI, RFV
7Hask1ESHDDM = 889 - (0.779 x ADF)], {1EAHF{DMI = 120 / NDF], 43 &% 43}
UeEtl & AEFQ AUAE7HX[RFV = (DDM x DMI) / 1.29] #<& &3 o, 100

o
7% 22 RFV #o] S¢2 A87X7 £4< 9udtiHolland et al., 1995).
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gk A

1) =g F EFF AT 133

alel AuF X ok A fel A E)AS st d%zrIRe)o AAFH 7
=5< Hriedsd AAFe Wole ool 1™ ZArh *gxﬂ%—% 98g/plot -1500g/plot>.
2 oyt FAsPon, dzEFFA FAUETS 728g/plot oAUtk HEFLS 301 -
356g/plot>- 2 L ETE

60
Hutcheson Pungsannamul

50

40

\% V

30

201

Number ofRILs

10

| W S pa—

ORI R
S

Fresh weight (g/plot)

0_

R Lt L

a9 11 AMF x oFF Fel AT d=zxr] AT Wol, RIL: AHXAF.

193t AT ABE T AEE FOZ 75Xl U= 254150 AU Ads 25
AFTES =5 ofF (PI483463)3} Av)% (Hutcheson, S-100)1 4 #ed A5 22 A= F8
Aoz @ 71x 2z 48 AQdstas 140 B A5e= %7}7} Hoth 22 ATES F
o] FElE sta o] 2adE Bt § HF AdE AFTES ATUHAA AA AEs &)
o EASE stodof & Zo g2 AEHUT. BAFTA BlE&S W03, W09, W235°] Z+7t 15, 20,
15%% & 52 FTolv A A AlSEe] AATANNES AV HA &S Ao &
SE A, MYF oF 3-10g Bl o] TAY ol ofd FAH HE E we FAE AL
st B olfo]l S AoE U HAT ¥E Arv Asvlel gyol AE HA e

< 12 393 &3 Edo] HE S 52 A, F Y AFel €9 =7 T(3)l
AT U2 AEE ASES g9 4 A2 Yeyt oMT fH ASE Toe B
nhE ol oAl Aol o] EvtEH AFdAE Arr A 7]FEo] HATH

=, EU]’H 3, AAlS, A4TA 2 gPAEE 1Hste] Y24 ARS F FE S48 4

Sk 257019 A TS A
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E 1L oM x AMFOERE 498 250 4% A28 T A% 2 AX 594 5
Me A% RL azad  Ad E9a 55ET iw0mz %(“j’f;li
1 W01 71 PI483 x Hut. F8 =4 0.0 3.2 1
2 W02 86 PI483 x Hut. F8 % 0.0 53 1
3 W03 94 PI483 x Hut. F8 xdy 15.0 41 1
4 W04 141 PI483 x Hut. F8 % 0.0 10.7 3
5 W05 113 PI483 x Hut. F8 z 5.0 3.3 1
6 W06 83 PI483 x Hut. F8 = 0.0 10.6 2
7 W07 9 PI483 x Hut. F8 = 0.0 4.0 2
8 W08 286 PI483 x Hut. F8 xay 0.0 4.0 1
9 W09 267 PI483 x Hut. F8 =AY 20.0 8.5 1
10 W10 163 PI483 x Hut. F8 z 0.0 6.0 2
11 w11 122 PI483 x Hut. F8 = 0.0 9.9 1
12 WI12 36 PI483 x Hut. F8 % 5.0 5.3 3
13 W13 87 PI483 x Hut. F8 = 0.0 6.8 1
14 W14 241 PI483 x Hut. F8 xay 0.0 438 1
15 W15 130 S100 x PI483592  F8 = 10 8.2 1
16 W16 144 S100 x PI483606 F8 = 5 438 2
17 W17 63 PI483 x Hut. F8 % 5.0 5.0 1
18 W18 5 PI483 x Hut. F8 = 0.0 7.0 2
19 W19 216 PI483 x Hut. F8 s 10.0 7.3 2
20 W20 177 PI483 x Hut. F8 % 0.0 6.7 1
21 W21 286 PI483 x Hut. F8 xdy 0.0 3.1 1
22 W22 139 PI483 x Hut. F8 s 0.0 49 1
23 W23 227 PI483 x Hut. F8 =4 15.0 4.2 1
24 W24 242 PI483 x Hut. F8 2 0.0 4.6 1
25 W25 256 PI483 x Hut. F8 =4 0.0 51 1

- RIL: recombinant inbred line, A A%
- PI483: P1483463, Hut: Hutcheson
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£ 12 AT x AMFOERE Awd 257 4% ARG T

A%
Zow = ADF NDF Ass AAF

Ho AF RFV
(%) (%) (%) (%) (%) (%)
1 W01 18.4 2.59 28.9 41.4 66.4 290 149
2 W02 220 2.83 28.0 39.6 67.1 3.03 157
3 W03 174 2.55 30.5 439 65.1 2.73 138
4 W04 20.6 3.69 294 40.8 66.0 2.94 151
5 W05 19.8 3.49 28.3 423 66.9 284 147
6 W06 218 2.55 271 40.5 67.8 2.96 156
7 W07 19.7 2.84 30.7 435 65.0 2.76 139
8 W08 21.0 2.59 257 394 68.9 3.05 163
9 W09 20.1 427 294 41.8 66.0 2.87 147
10 W10 20.8 2.90 294 43.2 66.0 2.78 142
11 W11 21.6 3.41 27.0 39.8 67.9 3.02 159
12 W12 241 3.28 28.6 417 66.6 2.88 149
13 W13 19.8 3.73 28.3 41.0 66.9 292 152
14 W14 21.5 3.28 29.2 419 66.1 2.86 147
15 W15 20.8 3.28 26.6 39.2 68.2 3.06 162
16 W16 20.2 3.69 27.5 40.0 67.5 3.00 157
17 W17 19.0 3.09 284 39.1 66.8 3.07 159
18 W18 16.2 2.27 344 46.9 62.1 2.56 123
19 W19 18.8 242 30.9 451 64.8 2.66 134
20 W20 22.2 3.06 25.6 38.5 69.0 3.12 167
21 w21 211 3.59 28.0 41.0 67.1 292 152
22 W22 22.6 2.28 25.7 36.6 68.9 3.28 175
23 W23 19.8 3.41 26.8 39.0 68.0 3.08 162
24 W24 16.9 3.19 31.9 459 64.0 2.62 130
25 W25 20.7 291 249 40.2 69.5 2.98 161
= Hutcheson 208 294 31.5 444 64.4 270 135
= PI483463 16.8 2.38 344 47.7 62.1 251 121

R

ot

234 4.42 27.5 40.7 67.5 294 154

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value

- 24 HolEe AAX= dxoA 243 A3
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A s Z 1l (cm) %7 (cm) A=E(%) HFYBIE(%) ARIE(%) =71918(%)
Wil 58 130 32.6 252 37.0 37.8
W3 74 263 30.7 19.6 26.9 53.6
W4 78 143 26.8 255 33.7 40.8
Wo6 117 147 32.8 20.0 40.3 39.7
W7 69 179 29.2 271 32.7 40.2
W10 53 192 33.3 33.6 27.0 394
w11 94 133 35.2 34.6 31.2 34.2
W12 75 192 355 20.0 39.6 404
W15 73 168 35.8 36.1 294 344
W16 69 162 32.8 35.0 259 39.1
W17 67 107 37.3 32.5 29.5 38.0
W19 75 85 334 42.3 33.0 24.7

oA F I AulF-E wHiE HhfolAE 43 FEE AuEE Ao] Bolx, o] 7tLH FALR A
doz Age A, ARIER, AW 5L 1Esle] 2AR B Ik YSEAS BY, AN A
B HFS mA F dE 949 AL W67t 117cmZE vl A3, Wile] Y4em ©1om, W9, W4,

W19, W12, W3, W157} 78~73cmE FitrEol it 53] W33 WI2e ©E4o] ul-¢- st i
o] MAdE BEF mFg HEo] 20%E ddoH 53] W9 AFE HEo] 423%5 AT v
I \lgo] EUT

87 2= 2] A9 W120A 22% 2 7P =3ka1, 20% o)Ao] 154150 a, 1}
H2 ASE 28 d 7]F02 25T 14% o1 4S 71=3A dUAEIHA E5F 7
F< 151 o)A ZHo] 1A FeINSH, WISS AY3ties BF 15F olFeZ ul§ 43
ZAEA FHAE 7S5

ofgfel 19129} 132 o TF x AulF el ATS HojA TAA Hrlele AL H o=
G Abololl A TheFt 2FEo] W] AL, 53] 19 13004 Kl ATES BUERAA AT
HZ1Ql Hutchesons 5713t Hlo| QujAE Hols F o2 HrE Aok

opge ANE FAY W) kYT ANF K AFE e zu
A7t Eob wEAo] ¥ AL AURTW HAS T ABAE FHL T 5 UL RO By

)
offt

(11
rlo
ox
fu}
X
(o
fri
Hir
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Als F
ks 9% %ﬂe A 0}2213} ASERT BEFd0] Zsta Y= H gol l:iml ,%:’E*JOJ J, M
2 JPAEE 8¢ 18¥0 AKEA B ARVHAE ZARIAL, HAAE G3 2AR $ ARECRE AT
E49 Aol G PIAE 2207, WRDAAE), AR/ 9L e 24 2L S
ol & 7)), WallF WA, A=sA7IE st T AlselA 1070, JPAE A 670, MAIEIA 107E
2yzt kst
14 AT x AT JAGo 2Ry AdE $FATY 2 VA EAL
_ - . AAEA maz
HE AF RIL SESETA A o &) A 1 8(%) (®
1 Jo1 5 Jake x PI283327 F7  Yellow 0 13.0
2 J02 107 Jake x PI283327 F7  Yellow 0 10.0
3 JO3 026 Jake x PI283327 F7  Yellow 0 16.0
4 Jo4 125 Jake x PI283327 F7  Yellow 0 15.0
5 JO5 037 Jake x PI283327 F7  Yellow 0 14.0
6 Joé6 048 Jake x PI283327 F7  Yellow 0 18.0
7 JO7 062 Jake x PI283327 F7  Yellow 0 13.0
8 JO8 164 Jake x PI283327 F7  Yellow 0 13.0
9 J09 083 Jake x PI283327 F7  Yellow 0 12.0
10 J10 087 Jake x PI1283327 F7  Yellow 0 18.0
11 MO1 214 M23 x PI283327 F7  Yellow 0 10.0
12 MO02 232 M23 x PI283327 F7  Yellow 0 17.0
13 MO03 236 M23 x PI283327 F7  Yellow 0 12.0
14 MO04 155 M23 x PI283327 F7  Yellow 0 16.0
15 MO05 256 M23 x PI283327 F7  Yellow 0 18.0
16 MO06 261 M23 x PI283327 F7  Yellow 0 13.0
17 MO7 274 M23 x PI283327 F7  Yellow 0 14.0
18 MO8 97 M23 x PI283327 F7  Yellow 0 14.0
19 M09 101 M23 x PI283327 F7  Yellow 0 14.0
20 M10 102 M23 x PI283327 F7  Yellow 0 13.0
21 JPO1 4t Yellow 0
22 JP02 90 M23 x Jinpum?2 F7  Yellow 0 18
23 JPO3 100 M23 x Jinpum?2 F7  Yellow 0 16
24 JP0O4 40 M23 x Jinpum?2 F7  Yellow 0 14
25 JPO5 117 M23 x Jinpum?2 F7  Yellow 0 19
26 JPO6 118 M23 x Jinpum?2 F7  Yellow 0 18

- RIL: recombinant inred line, A2 A%
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ol

=4 uS- CFSEOLE o 7k EAR AUCE A 3
O NEA), A% F)e Teisel S0 AFE MR olo] AFENE EAHRT, JIES
107 7hev] A4 Ao 9% VA 5 e an AL 0, J1, 9, 8, J4, 79 £o= 1
E}x&u} JPAE 67 7heE A % g

o2 S5sanh PATINE SYHOE $5F 7
gAoz e woldlth MASS 107 et Ao Awd] 9

i

S 03 ¢ Mo,
M47} 130cmeol’gelRom M2, M67F 120emo]’do] a1 M3, M1, M8¢| 115cm< 2.2 & H o]}t M8
I M7 BE40] w3kt M4, M9, M2& ¢F 10% ©]/9] F4e] Atk

3E1-5. AulF x A F JHEoe=iE Add ARE Fo| ASSAH

AS  2Tm)  2F(em) DEEG%) T HIL%) L 9% 271H8%)
N1 120 134 27.6 0.0 59.3 40.7
J2 92 190 30.6 134 49.8 36.8
J3 110 139 29.8 0.0 55.4 44.6
J4 116 174 30.9 0.0 51.8 48.2
J5 - - - - - -
Jé6 95 246 29.3 13.9 47.0 39.1
J7 115 130 30.5 0.0 57.7 423
]J8 120 130 28.9 134 51.8 34.8
J9 120 124 29.0 20.2 46.8 33.0
J10 145 149 31.0 13.0 479 39.1
M1 115 137 27.2 0.0 53.8 46.2
M2 125 136 25.9 9.7 50.7 39.6
M3 115 168 24.7 0.0 56.7 43.3
M4 130 132 29.5 15.8 444 39.8
M5 110 167 23.6 0.0 52.0 48.0
Mé6 120 157 29.0 0.0 50.5 49.5
M7 100 218 25.1 0.0 55.8 442
M8 115 210 22.5 0.0 494 50.6
M9 135 147 27.7 10.0 51.1 38.9
M10 100 155 23.0 0.0 54.8 45.2
JP1 95 108 26.5 12.6 57.8 29.7
JP2 110 120 26.5 13.1 492 37.7
JP3 120 135 22.2 99 48.8 41.3
JP4 120 141 26.7 0.0 56.6 43.4
JP5 135 149 27.2 12.3 47.8 39.9
JP6 120 129 27.2 12.8 50.6 36.6
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ARTIA = e el A9 J70] 173%Z 7HF =%ke ™ JP1°] 16.1%, J3, J9, M75°]
15% o)’do 2 3tk AuAE A A& JA% FodAE J10] 13742 vl 534
o™ 4,57, 19, 22 o2 $53EA T JPAS S JP10] 114622 3% 21 JP5, JP2, JP6,
JP4e] o, MAIE-S M13 M9The] 1000]/30] 3 M3o] 97.70]1oH Um A= 900]8t +
Foldth. MATS 9ol g-Fste] Add Aol Bkou AFRZERIZE wlg- W FE0IdTh

2R F%, JUARHN 52 J1F0R Bk W I, J10, 9, J4, J7, JP5, JP6, JP4, M9, M3
Sol #3@ ABoE WANUG Y 14, 15, 162 27ke] Mol HLd ABE T F
BEe] Aot

E 1-6. AMF x AT Aoz iE Add AFSe ARTHA(%).

Als Z3E 2o A ADF NDF DDM DMI RFV

1 6.0 14.1 1.3 29.3 44.6 65.9 2.69 1374
J2 6.3 13.6 1.6 40.4 53.6 57.3 224 99.3
J3 5.6 15.5 1.7 43.2 57.8 55.1 2.08 88.6
J4 7.0 14.3 1.7 36.7 51.0 60.1 2.36 109.7
J5 6.3 14.3 13 42.0 56.8 56.0 211 91.7
Jo6 6.0 13.6 23 40.6 56.4 57.1 213 941
J7 6.0 17.3 1.3 36.8 51.6 60.0 233 108.2
J8 6.3 13.7 1.6 42.8 56.9 55.3 211 90.4
]9 57 15.6 1.3 39.2 53.9 58.2 222 100.3
J10 6.0 12.2 1.6 41.3 54.9 56.6 2.19 95.8
M1 7.3 14.5 1.6 434 60.2 54.9 1.99 84.8
M2 7.0 12.7 1.3 424 57.8 55.6 2.08 89.6
M3 7.0 13.3 2.0 40.0 54.8 57.6 219 97.7
M4 5.0 6.9 1.0 43.9 59.1 54.5 2.03 85.8
M5 7.3 4.0 1.3 47.0 61.8 521 1.94 78.4
M6 6.3 124 2.0 43.7 59.2 54.7 2.03 85.9
M7 6.7 15.8 1.3 37.2 54.0 59.7 222 102.9
M8 7.0 74 1.7 46.3 62.7 52.6 191 78.1
M9 6.3 13.4 1.6 37.5 54.7 59.5 2.20 101.2
M10 7.0 13.3 1.9 43.1 57.9 55.2 2.07 88.6
JP1 7.0 16.1 1.7 35.1 49.8 61.3 241 114.6
JP2 6.5 10.9 1.3 38.8 53.9 58.4 223 100.9
JP3 72 15.3 1.6 42.8 57.3 55.4 2.10 90.0
JP4 59 11.2 1.3 39.2 542 58.2 221 99.8
JP5 6.2 13.5 1.6 38.0 54.2 59.1 221 101.5
JP6 6.6 13.0 1.6 38.6 54.2 58.6 221 100.6

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible
dry matter, DMI: dry matter intake
- 24 dolHE AAAES dxoA &A% A7
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@ AEE T EF AP @dR

~

20109 =0 At ofAlF x AvlE =% e 25415 E2FES
2HEF, HI3E, Hutcheson)2] R6AIZ] 8 Hd o oigk E4
A2 FF olle BF 152 {3 o7t e AR :

ALAE 2 zEFF] d3 % 3d AL A3 Ays ¥ 179 29 AAF 2
AdE AlSFols Wile] 742t 25. /ha, 62t/ha= 71 E}om ExEFS F
ke Hutcheson(X A5 24.7t/ha, &% 6.6t/ha)T} &<l Zol7t gidith =
49 W11 019401] 4715 (W02, W06, W13, W18)°] Hutcheson} f2]% ¢l =}o]7}
AT 7 ES AAFL WIle] 247t/ha® 7Hd E8kow, Wils 233 114150 dEF
7HA 59 A Fol 7H =UH Hutcheson (22.2t/ha)d 2121 2Fo]7F gl

257 A FY 7] g 9 BIE(/E71)2 H 091013, M= 0.61~1.88°]
on, WEEFFT T /M HlEo] U4 ﬂﬂ”(oss)ﬁ_u} & A W12(1.88) T 12A1F°IA
o =71 i3k QI mEE Y HE{(F+aF)/ =71 Jé?* 3.17°1A31, M9+ 1.80~6.30°]
Rom, WEFFT T /M HlEo] AW HBIE3YET =2 AT WI12(6.30) 5 641501

A E AFFHAT,
Heo| A7 5% e

N

N m.ln
o
lo
o

ﬁ g
O

ofN

2010 =0 AdtE 254|153 ﬂ%i%%—ol Al F  4FF(HAT, FAYET, EET,
Hutcheson) ] R6AI7] ALE7FA] o Tigk &F& ° %
" ADF, DDM #% A< 3t a1=2 723
2ol 7F §leE Ao 2 Uehgth =3 E
A Fro = A5 2ol 1A o] FHAT

AUAFTY AERTIAE AR A & z
71 E3E Wile] 64%=% 7HE %9):2134, NzFF 5 7P 2Aol =3t
(71%)3 A Zol7F gl = WIS X33 97
E=UE Hutcheson¥ =AM ghafo] H] %?‘5}9‘; H, olF W13 7% 4% WelA Hutcheson
7} Bt T

oA o] A9 Wi27t 232% = 7HE s%oH, dExEE 5 7P e do] £4d F
At=F(22.5%)F T2l Akel7F gl =k A L
2 ol 20% old] Ao = HriEIdeH, o] T Wi18e
s<3kA T

AAE F AFGCE 534 dx F4 su7lsd we s o, 553 3
el ghEF 19% o3l AS 234|150l o™, NDF & 40% w|Rko]
gto] 23715, DDM &% 65% ©l4< 24741%, DMI &% 3.0% °]4-& 1374l%, RFV # 151
A

o
4
ol
(g H
o
>
T
g
a
5
™
8
=]
<)
R

0f

o]’4& 17A1 5otk =3 W02 5 94 5(W02, W06, W08, W12, W14, W17, W20, W21, W25)
& o] BRE 21E% FFAVE 5 SH° dgHANeH, of T w02t Woeel Fre |

= T
N2FZTH T2 )IE Also® Asad @ ARTIATE BT %*’F it 4 5

sy
FEL 15FOE AL AL 257 ABAS 250} AT
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H ol o
aww g R 0EF RN 4% (T;ﬂ%ﬂf)
(t/ha) (t/ha) (t/ha) (cm) o) =] &

W01 211 47 211 60 251 27.9 47.0
W02 17.7 5.7 17.7 100 17.8 20.5 61.8
WO03 134 3.6 134 106 216 35.7 42.6
W04 21.2 5.3 21.2 75 21.7 26.7 51.6
W05 18.2 5.0 18.2 81 174 221 60.4
Wo6 21.7 5.6 20.7 80 30.2 33.1 36.7
Wo7 10.7 27 10.7 62 219 23.2 54.9
W08 175 4.0 175 77 241 255 50.4
W09 17.7 5.0 174 89 20.2 255 54.2
W10 17.6 4.6 17.6 100 219 233 54.7
W11 25.7 6.2 24.7 78 223 26.9 50.8
W12 115 3.3 115 80 25.7 13.7 60.6
W13 20.9 58 20.7 65 17.0 239 59.1
W14 20.8 51 204 75 26.6 26.6 46.9
W15 20.8 54 20.1 105 25.2 29.2 45.6
W16 171 51 17.0 60 174 241 58.5
W17 18.0 4.6 18.0 68 221 246 53.3
W18 211 5.9 20.7 104 21.0 25.5 53.5
W19 18.7 5.0 18.7 79 228 24.7 52.5
W20 15.1 43 14.6 45 228 17.3 59.8
w21 14.1 4.2 14.1 37 204 19.6 60.0
w22 17.2 47 17.2 110 195 234 57.1
W23 18.6 47 18.6 72 23.6 29.1 47.4
w24 16.9 43 16.9 88 20.2 275 52.2
W25 13.8 3.7 13.8 51 204 226 57.0
Pungsannamul 195 54 185 73 15.9 23.2 60.9
Hutcheson 24.7 6.6 222 86 20.4 30.3 49.3
Taekwang 18.8 54 16.8 69 20.1 228 57.1
Boseok 164 4.5 15.9 72 216 248 53.5
Mean 18.2 48 17.8 77 21.6 249 53.4
LSD(5%) 43 1.2 41 20 28 47 5.5
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A% 9 =z ZA Zzoaz NDF ADF DDM DMI RFV
(%) (%) (%) (%) (%) (%) (%)

W01 3.3 20.4 41.6 29.6 65.9 29 148
W02 53 199 39.8 285 66.7 3.0 156
W03 2.6 18.2 41.1 29.0 66.3 29 153
W04 5.6 18.7 40.2 29.1 66.2 3.0 153
W05 4.8 199 422 29.1 66.2 2.8 146
WO06 3.8 19.3 394 27.6 67.4 3.1 159
W07 3.5 19.6 413 28.3 66.9 29 151
W08 29 204 39.8 279 67.2 3.0 158
W09 53 20.3 41.6 29.1 66.3 29 149
W10 4.7 19.8 427 28.8 66.4 28 145
W11 6.4 20.0 419 30.5 65.1 29 145
W12 52 23.2 38.2 25.6 69.0 3.1 168
W13 57 19.0 41.6 28.5 66.7 29 150
W14 4.2 20.0 39.7 28.7 66.5 3.0 156
W15 4.6 19.5 414 29.6 65.9 29 148
W16 5.0 20.1 411 28.1 67.0 29 152
W17 43 209 38.6 27.2 67.7 3.1 163
W18 4.7 20.3 40.3 28.2 66.9 3.0 155
W19 4.7 19.7 414 289 66.4 29 149
W20 45 209 39.6 25.7 68.8 3.0 162
W21 4.3 21.0 38.7 25.8 68.8 3.1 165
W22 3.4 19.8 40.3 28.4 66.8 3.0 154
W23 34 20.0 40.5 28.5 66.7 3.0 156
W24 3.3 18.1 442 31.2 64.6 2.7 136
W25 4.8 20.7 37.5 26.1 68.5 3.2 170
Pungsannarmul 71 225 38.9 24.3 70.0 3.1 169
Hutcheson 5.6 20.0 375 264 68.3 3.2 171
Taegwang 6.2 20.3 36.4 245 69.8 3.3 179
Boseok 6.7 22.6 371 25.6 69.0 3.2 173
Mean 4.7 20.2 40.1 27.9 67.2 3.0 157
LSD(5%) 0.8 13 1.9 1.5 1.2 0.1 10

- Neutral detergent fiber (NDF), acid detergent fiber (ADF), fresh weight (FW), dry weight (DW),
digestible dry matter (DDM), dry matter intake (DMI), and relative feed value (RFV).

- 24 dolHe AAY =] dxodAM E493 A3
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A F7ke] 2 S F 2010d AdE AFEC dis) 20119 AR g e A
1-9%} Zoh. AlFzr A Sl £ A Aot ¢ e
2 =& %S H<Ql Hutcheson® U} & AEo] th IJ&
A% T FEol 714 B E2EE 3 AR YEal J3, J5, M5, M6 o %
< Holz AS=E Hrt HAY. AASFE, B8, TAAA JHH EH F

E 19 AT x AT 7l AFS2HE ZARS F AT AR

ECEETE =
WA E A DA WAZ % %
E o 3 y AN B &)
AE R EFT (kg/100) AT(kg) e L L
£ WAL SE =7 5-5 1)
71 3146 0.40 25 125 40.0 66 4
IERR=1
12 3190 0.29 31.0 20.7 448 60 3 =%
e}
13 4110 0.44 34.1 182 455 58 3
ja 3711 0.44 273 18.2 477 77 2
15 4161 0.37 29.7 13.5 459 71 3
J6 3869 0.48 354 20.8 39.6 73 3
7 2440 0.39 385 231 462 57 1
18 3143 0.41 36.6 19.5 415 49 1
19 2260 0.21 28.6 333 38.1 47 1
J10 3421 0.44 25.0 182 341 75 3
ERS=1
M1 2856 0.29 241 241 448 55 4 Ef;g‘j
M2 2679 0.29 345 31.0 276 49 2
M3 3324 0.39 205 205 51.3 61 4
M4 2612 0.25 36.0 32.0 32.0 57 1
M5 4092 0.40 375 125 375 71 3 H}za
M7 4125 0.39 20.5 20.5 385 73 4
MS 4491 0.44 273 20.5 477 76 2
M9 3507 0.34 26.5 147 471 41 4
M10 3581 0.34 304 235 324 76 1 H}i‘ﬂ
JP1 1819 0.19 31.6 211 68.4 38 2
TP2 2832 0.28 25.0 143 571 51 1
JP3 2936 0.30 30.0 26.7 40.0 45 1
JP4 2346 0.26 34.6 30.8 30.8 39 1
JP5 2578 0.23 217 217 56.5 51 1
JP6 2778 035 229 28.6 343 48 1
Hutcheson 3082 0.27 296 14.8 59.3 46 1
Jake 2669 0.28 214 28.6 393 43 1
Taekwang 2335 0.27 25.9 14.8 55.6 30 1
LSD 5% 1057 012 0.04 0.06 0.07 12
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A x AulF e JdolA AdE ATEY AR F4
AR EHA YA PHo] gt AdE Aol tist =
%<l Hutcheson, Ej3&3 Adw AEE9 Athz<l
A BE £33 AdEd AETHAE dE2FESTES Y80 Aozt UEhA gk

N

5]

3 1-10. AHElF x AHERE e AR AlFe Abs F2497L

A% w zx NDF ADF DDM DMI RFV
(%) (%) (%) (%) (%)

Jo3 43.3 28.2 67.0 2.8 144.7

Jo4 424 25.1 69.3 29 155.0

JO5 40.3 26.0 68.7 3.0 160.0

JO8 414 25.2 69.3 3.0 158.7
MO07 445 25.7 68.9 2.7 146.0
M08 45.1 28.0 67.1 2.7 139.2
Hutcheson 40.8 23.2 709 29 161.8
Jake 441 27.3 67.6 2.8 149.2

e} 33 422 20.5 73.0 2.8 161.1

LSD 5% 101 53 a1 07 442

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible
dry matter, DMI: dry matter intake

_ 24 dolElE AAAEe) AzolA BAg A
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BG) AEE& F FF Y @dxb

2dzte] AdrE ALE§ F 124150 tid AGHSAE ARANFANA BETHANA U
e o Eo 2ok 124159 A% AR S 27-42t/hacl o, HAA i
oA U ATJUH M AF)FTolA= M07°0] 7HE 2 S B o2& J08 w0l
ATH Al FEH ok F 2o Y AFTEW A%) TANAE W16°] 425t/haZ 718 =L
FHE BT Lo 2E WI11(33.2t/ha), W4(29.5t/ha) <ol ©id ke FF 16.0%
oA AWTFL 50% oIATH FhEH AR JIAE J047F 133% = P =kon, Lo ®
M079°] 122% ] 1t}

o
ol
2
ol

#1111 ARAE] AR 77 R AR FHAHEE )
RES
s cu agp 9@ A% NDF ADF DDM DML RFV
(t/ha) (%) (%) () (&) (&) (%) (%)
J03 3 332 130 69 476 334 629 25 123
J04 3 364 142 48 460 296 658 26 133
J05 3 328 168 63 499 337 626 24 117
Jo8 3 390 166 56 490 316 643 25 122
Mo7 3 425 160 41 484 30 655 25 126
MO8 3 342 168 51 489 321 639 25 121
W2 5 273 177 51 543 386 589 22 101
W4 3 295 156 44 533 322 639 23 111
W6 - 302 155 38 493 322 638 24 121
Wil 3 332 201 49 498 334 629 24 118
W16 - 425 161 50 553 404 575 22 97
w18 5 279 136 38 57 35  6l6 21 101
Bl 2 279 157 69 456 300 655 26 133
KA 341 160 50 507 335 628 24 116
SDs% 95

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible
dry matter, DMI: dry matter intake
- 24 HeolHe AAAEe] HdxddA £4% A

TPNME AR Y HAo] o] o] HEw, i £ FEr|2(6€ dh) Aste] FA|
Al #Fe F oA Bk Bojg o}, T A o] J080] Ee FFL BT kYT =
A Wol Eo %S BT AT kYT EFA



7FE Atk weEbA, 20139 HFAH o7 YA SA HAA ALEE T2 J04, J08, M07, W4, W11
o7 ZAAL AT

E 112 AASY Ats w7 (B 2
% == A% 5% =7 B T
(cm) (t/ha)
Jo3 3.3 83.0 15.1
Jo4 3.5 75.0 171
JO5 3.5 85.5 15.7
Jjos 3.3 84.0 217
MO07 4.0 80.0 20.5
MO8 25 81.5 18.0
w2 5.0 56.0 13.6
W4 3.3 79.5 16.5
Wé 3.5 76.5 21.2
w11 48 79.0 20.7
W16 5.0 69.5 17.5
W18 5.0 90.5 17.7
B =3 1.8 35,5 10.1
Jake(Check) 28 55.0 20.1
Hutcheson(Check) 2.8 55.0 13.2
B ATANM BEST Qi 4 ATF FaPolx Aol Av FHHOT Eho
A3 2R AlFol ARE FOoEH Theo] Qo B w7 g FHd tiste] duz FrtE

A%k Ade oo x¢ 2ot JD11-0052, 0075, 0076 I

w4
3 EHEH £ Ao FrhE Uk

3E 1-13. AFRE F AE AnAg A3 (B ETH).

2% AlmaEdg =@ xAx NDF ADF RFV

As = %% ST oem) (ha) WA % (%) (%) (%)
JD11-0052 4.3 148 24,3 14.3 44 457 30.1 133.6
JD11-0072 42 128 199 156 45 454 292 1360
JD11-0075 37 142 274 199 34 477 283 1304
JD11-0076 30 163 287 170 45 506 301 1202
JD11-0077 30 143 28 101 49 531 302 1145
NIL122-41 43 148 B4 167 36 472 316 1272
Jake(Check) 40 88 307 155 67 428 275 1475
Hutcheson(Check) 30 80 265 157 81 487 274 1298
Tackwang(Check) 27 79 242 148 67 468 277 1338
LSD(5%) 14 48 55

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value,

- 24 dHolH e AAlM = dxolAd 4% 234
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@ A2e F EF AL @
3dpe] AF MuH

5702 Al st 234 A9 24 AA <= st d5 4

oA AAIRE A AANAE T HY ngtFolA v Woart 7HE S Bol WA

T OE AEH FYAA AelE A= X T W11 Aee A er ve F7ES UE
WAL A x AMF 7 AFTEE WD e HERRAT.

43z A Aol wet 370 AFelM A9HEE HAAS AAstE L ey, Ad A5l

A AL T2 SE7E LA ASES B tolEE HUISHA gon, Mt A

B2 AANEA FET.

¥ 1-14. HF A48 Als 9, 20133).

N A P M EAAF) RS w %(ﬁ%%;)
© (m) (/ha) (t/ha) =] 9 @ mnEd 7] 9 ;T
W04 78.2 39.0 14.6 34.2 28.9 36.8 26.1 24.7 492
W11 98.5 35.7 9.3 37.1 229 40.0 36.0 18.1 459
J04 1139 37.6 11.9 38.8 22.2 39.1 424 14.7 43.0
JO8 107.7 39.0 12.2 449 26.6 28.5 40.2 25.0 34.8
MO7 108.0 40.4 13.0 422 33.5 24.3 46.8 26.1 27.0
o 85.8 36.4 13.0 27.0 40.1 32.8 31.7 34.1 34.3
= 86.8 41.3 13.7 28.1 289 43.0 31.6 26.9 415
A 56.8 29.5 6.9 27.0 36.4 36.6 27.0 40.1 329
LSD (5%) 24.0 6.7 4.8 6.4 53 58 5.8 8.8 5.6
E 115 HE AEE ARS T AR FR o4 33
AE Zea Z A4} NDF ADF RFV
(%) (%) (%) (%) (%)
W04 19.7 6.1 51.3 33.9 113.3
W11 18.7 6.8 51.6 33.7 113.0
J04 18.3 52 58.0 36.4 97.2
JO8 18.7 3.3 52.0 33.5 1124
MO7 15.3 3.0 56.9 36.6 98.7
o< 19.3 51 52.9 33.5 110.4
<< 18.1 6.7 54.5 35.1 1054
A 19.1 2.8 55.1 344 104.9

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value

- BA

doles AA el Axold B4 A%
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1-16. HF L8 A5E& F A9HSE AR (EFT, 20149).
A= =% A S AEF
(cm) (t/ha) (t/ha)
W04 78.2 39.0 14.6
Wil 98.5 35.7 9.3
J04 113.9 37.6 11.9
Jos8 107.7 39.0 12.2
MO07 108.0 40.4 13.0
o 85.8 36.4 13.0
T 86.8 413 13.7
A 56.8 29.5 6.9
LSD (5%) 24.0 6.7 48
6) RS T FFT AT THEH
Sabs7Ee) 1 FE AR Aol AHSE 2ARS F FFS SASH] #8740 Mz
ol A g 9004 ATS o] &3t dul iy 4dzte] = Aol o3 ofFE x AulE
i 74151 A 2 AFA de S S&o el AR 7, Tl e, AdoiH
g F e 209 ATE AT st g H2E ZAEE T FTHRS
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- B AR o8 SHEAR 13 AdE A=A FRE okF 200741F
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® 117 408 ofE AS ol o2 9 ARFF HIL,

Fintry AE= E A ADF NDF A58 AT REV
plot (%) (%) (%) (%)
14 168.2 1.51 20.9 25.2 37.6 69.27 319 1712
16 122.3 1.36 20.5 25.6 38.5 68.97 312 1668
17 133.1 1.59 23.7 26.0 39.0 68.67  3.08 164.0
18 117.8 1.21 18.8 26.7 39.2 68.12  3.06 161.5
19 167.3 1.92 21.7 26.8 40.6 68.05 296 155.9
20 197.2 1.69 20.1 229 34.5 71.03 348 191.5
21 162.6 1.52 21.8 25.5 37.8 69.06 317 1699
26 107.9 247 24.0 27.4 42.0 6757 286 149.8
55 221.6 1.97 21.9 32.2 475 63.79 252 124.8
57 131.1 1.97 221 30.3 44.1 6526 272 1377
58 212.8 232 23.5 28.4 41.6 66.81 2.89 149.4
59 139.1 220 20.9 27.7 40.8 6735 294 1536
62 122.1 244 22.6 26.7 39.0 68.08  3.08 162.5
64 204.9 1.78 19.9 26.6 39.6 68.15  3.03 160.0
66 82.9 1.84 20.0 27.5 41.2 6746 291 1524
94 145.6 2.01 23.5 27.2 40.4 67.67 297 1557
97 122.6 1.38 20.5 2.7 35.2 7118 341 188.4
98 129.9 1.66 22.0 25.9 38.9 68.76  3.09  164.6
99 192.8 1.65 22.7 27.1 39.1 67.79  3.07 1615
100 316.2 1.34 21.6 31.9 50.3 64.03 239 118.5
101 126.8 1.86 20.7 26.4 39.3 68.34  3.06 161.9
103 113.0 1.72 229 24.8 37.0 6955  3.24 174.7
183 218.2 1.58 20.8 28.0 41.5 67.07 289 150.4
184 178.2 1.56 21.1 27.7 40.0 67.33  3.00 156.5
187 198.0 1.86 21.0 28.7 43.0 6654 279 144.0
214 113.7 1.32 21.4 23.8 35.3 7040 340 185.4
218 161.8 1.49 22.8 27.0 40.6 67.89 295 155.5
220 164.9 1.62 226 25.2 37.8 6924 317 1702
223 101.1 0.96 20.6 25.6 38.9 68.95  3.08 164.9
226 183.6 1.54 19.0 29.1 441 6625 272 139.9
1t 158.6 1.7 21.5 26.9 40.1 68.0 3.0 158.8

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible
dry matter, DMI: dry matter intake

- 24 HolHe dAN = dxdAM £4% A3
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A2 A A2 AlEA A5 WE 3 2
A2 AFFAD: 2ARE T AR H7h, A8 A4 2 FAAN A€ A

1 2A4R4 To B9uAg A% A4 2 AR AN A4
=}

=
=
b AR R BE AR 4% 2 FQ vw

A1 AFFJAANA FAE 3709 kT Al AlsH 2719 AMEFEFTE o183 AAE =
ME =EYAA AAF Hel 9 ASEFAL & 2137 Ao FF1tele ATl YA A
o1& UERAT ANRE Gl FH2) Hol7l gtk 5 Tl ANUE B wa
oNlA FAZAR Zol= AA-HA FUAT =EGANA 70 x 15em AHADE=7F A FHFo] 3
For w2 Zo® UG AtRe AE THAs FI0AE Aolv AR HUAA R A4
=3 8 FF x AAEEd = Zol7k JAAHA skt ek F ALRS FEFe st
=EYNAE 70 x 15cm, 15 12 3Fo] $& Z o= Addn
21 EEQN EFU AUE] 4 ARST 9 AR FA Ho)

. o S
EE | :3; A A S ig j}i EF%BLZ_; 747r NDF ADF DDM DMI RFV
AE (kg/10a) ol mea =5 (M (%) (%) (%) (%) (%)
(cm) (kg) A mEY E7

70*10 2885 025 211 138 483 941 438 272 677 28 1444
W2 7015 3328 032 243 137 467 813 436 277 673 28 1459

70*10 1868 0.17 307 212 536 574 436 295 659 28 140.7
W1 70*15 1733 0.19 361 191 517 511 408 267 681 29 155.4
7020 187 034 250 159 534 634 418 272 677 29 1509
LSD 5% 543 0.09 9.7 6.6 116 244 20 17 1.3 0.1 94

____K(Z_C_E_S_S_i(_)leA_)________;; """" *% ns ** *% R
Planting density(P) ns * * * * ns ns ns ns ns ns
AXP ns ** ns ns ns NS NS NS ns  ns ns

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible
dry matter, DMI: dry matter intake
- 4 HolHE AAAEY AxdA B3 A3
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3709 SFAT frel ABH 209 ANEES ol 6T ANEE FHS WA B A} A

F wol 3 ARFAL E 229 2tk FE D ANUEge] AAFo] oA Aol & 1}
ERNUTh o E x AMF e A W25 49w AAPEIIe] foHel wfol7t AR
AL UMA FEE ANLEgte] Aot AHHA Ytk ARFAL RE FRo|N FEI
olzt el HYAY ANYE, ANLE x FF FEAES Aol HA gych 54 F
o AA™E FF7E HIaAA 70 x 10cmsk 70 x 15ecme] A= Fel A Zolst GAAT A
AREs} gobd£E sapo] Yol AFS RAT WebA T AR £3e welsu ol

£ 220 EFA F2E AU B2 ABFF 8 AT L Wol.

gey Aques A2 W9 memde o np ApF DDM DM RFV
- YA F (BAIS, %)
AlE (cm) T d

(g/i0) g —T e @ ) ) ) ) )
70*10 2940 030 25.0 172 485 978 349 254 691 35 1853

W2 70*15 2659 032 213 176 580 1008 37.6 269 679 3.2 168.6
o 7020 2439 036 251 161 604 1347 360 256 690 33 1788
isD5% 1511 013 50 72 253 340 48 28 21 04 288

70*10 2887 019 265 169 410 641 376 268 68.0 3.2 1684

W1 70%15 2142 024 270 127 420 722 354 252 693 35 1870

o 7020 1938 025 218 140 497 673 349 245 699 34 1868
LSD 5% 1145 007 98 103 188 141 71 53 41 08 530

; ; 70*15 2234 026 288 305 386 662 370 245 698 33 1773
IS 70020 2040 028 270 274 384 751 363 246 697 33 1794
LSD at 5% 425 004 48 112 150 213 20 18 14 02 130
Wﬁxééésisiiz)ini(x) 777777777 = ** ® % 4 P *k k% k% k% % P
Planting density(P) * * ns ns o+ * ns mns ns ns ns
AXP ns ns ns ns ns * ns ns NS 1ns ns

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible
dry matter, DMI: dry matter intake
- 4 HolHE AAAEY Az EA4% A3

_43_



L Al o] M E ALR
ARl mE F AR Fe AAs] flsl AAEs 2499 5
o] &3 A Fo EEAMFE 7|FOE EFAIN(3-3.5-3kg/10a), 1.581AIH], 28] AIH] X ElE &
TF 2 AR FEAS HuEdn AR FEFS F3IL, ARIERE #9 Al Aol E yE

WAk EEA B F wa) Aol Bold4E Ame] Fue Zrlste FAE BT AR

2

e AY ARE

ar

o) AL AulFel BAGlO EEHe Aolol ofa] AAo] HE Aow UEhTh M A
28 To| woleuj2E ol YA BEANET 150 20 wage] Wad Ao
%71 e,

¥ 2-3. W EoFoA EFWH AH|F wE AlgFFE 2 Al FZF Hol,

zxw U g Ag FHENE iy NDF ADF DDM DMI REV
A= (3-3.5-3 (ke,/10a) A (HAE, %) o y o o y
o i0m k) —r e ) (%) () (9 (9 ()
®F 1476 019 332 209 437 935 402 279 671 30 1556
w2 15 15200 018 167 208 605 1063 388 272 677 31 1627
2 1632 017 200 182 458 971 405 272 677 30 1558
~ ISDat5% 702 004 200 93 373 440 28 23 18 02 151
- E% 1304 015 360 183 562 611 435 292 662 28 1418
w1 15 1694 016 323 227 528 718 419 284 668 29 1486
2 1464 014 255 210 630 737 415 289 664 29 1488
~ ISDat5% 465 004 126 79 143 168 30 20 16 02 127
- E% 9% 013 213 5L1 197 664 416 279 672 29 1506
W25 15 1147 014 300 557 555 827 424 264 683 29 1513
2 1207 018 264 585 170 750 430 274 675 28 1463
~ ISDat5% 246 006 113 113 443 131 61 27 21 04 239
- ®F 2083 024 307 158 584 453 365 222 716 33 1835
o3 15 2221 023 288 188 621 420 359 217 720 33 1868
2 1725 026 220 140 514 403 367 215 722 33 1832
~ ISDat5% 400 006 114 55 160 38 47 21 16 04 267

IsDat5% 369 004 22 260 43 38 23 16 13 02 125
Mean of xF 1412 017 308 304 386 605 400 26.7 68.1 3.0 160.0
each 15 1651 018 286 345 495 685 393 261 686 31 1634
treatment
2 1545 018 262 328 385 655 402 265 68.2 3.0 158.6
IsDat5% 278 031 59 136 162 183 22 20 15 02 121
%%_ *% *% *% *% *% *% *% *% %% *% *%
Al ] gF * ns ns ns nS ns NS NS ns ns ns
ZZ X A= ns ns * ns nsS ns NS NS ns ns ns

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible
dry matter, DMI: dry matter intake
- B4 dolEE AAANES] dxolA BHY Ao
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AuFl e F AR £FE A A AHUE AP} FA FL NG ARE
o) galA EEFIA T EEAMFL NlFo EEAN, 15048, 204 H2)E sl
& FEEUS FAHA AolE LRIRA, Ay
ol =

1
% 8 Az FAe vastgt. AR 4% e
% obvbs =Eopo] 1 Au) F AEFE EL

Lol 1o Al Ael7h ARFHA FUu. ]

ol AlRlA g o] a7 UA 2 A2 Holu, ZFEAIR|F vl An ol
bR AR 2 ITUhE FAE EAT AR FAAES dUH ALSTHA(REV)
AR el BAIQlel FF3Ee] ztelol ofs) ZAo] He AoE Ueyh meb =EAE
AN AFER Fo| Hlo]| QW AE Ho|y] 9 a)A Fo| HlEFo] Bag
o g AT

a e dr r{

E 24 =ESAA FFE ARIF mE Ased B AR F2 WHol

Al Aag o aEE
%%7;] ERs (3-35-3 asi &/i) 3 P ES (AZ, %) 3% NPF APF DIODM Divn RfV
T i € kg 9 mEg @ @ B ®) % (%) %)
xF 2218 0.23 285 515 185 862 415 289 664 29 1489
w2 1.54) 2464 0.25 230 515 260 1029 473 254 691 26 1366
24 2525 034 222 525 202 1103 406 280 671 3.0 1542
777777 ISDat5% 69 009 76 61 91 219 63 79 61 04 209
77777777777777 ®E 1876 019 300 216 475 579 475 291 662 25 1304
W1 1.5 1962 0.26 260 209 484 687 484 310 648 25 1252
2 2414 0.26 254 264 476 681 477 282 670 25 1310
~ ISDat5% 649 008 47 188 73 231 73 19 15 04 225
77777777777777 ®E 2072 025 430 293 395 717 395 255 691 30 1634
W25 1.5 2097 0.26 335 217 40.0 767 399 254 69.1 30 1617
2 2318 0.28 306 216 376 84 376 244 699 32 1731
777777 ISD at 5% 544 008 116 174 50 292 50 35 27 04 259
77777777777777 ®E 1977 026 279 420 307 307 369 217 720 33 1818
Taekwang 1.5 2240 0.25 33.0 530 337 337 375 205 729 32 1815
2 2218 0.25 320 546 31.7 317 348 214 723 35 1934
777777 ISDat5% 550 006 87 99 90 90 34 20 15 03 192
77777777777777 ®F 235 020 324 496 155 301 387 220 718 31 1735
P“’I‘;l‘%jfm 15 2811 025 320 481 147 317 388 226 713 31 1717
2 2273 024 320 493 150 363 379 223 715 32 1755
. IsDat5% 747 004 96 172 86 96 55 36 28 03 203
Mean of xE 2076 0.22 323 388 245 553 408 254 691 3.0 1596
treiir%l’:: t 1.5 2315 0.25 295 390 277 627 424 250 694 29 1553
2350 0.27 284 411 256 663 397 248 695 31 1654
777777 ISDat5% 252 003 44 113 100 212 36 28 22 02 172
Accession * ns o . o ** o " ok ok *h
Treatment ns w ns w * * * ns ns * ns
Accession X Treatment ns ns ns ns ns ns ns ns ns ns ns

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible
dry matter, DMI: dry matter intake
- 24 HeolHe A= HdxddA £ A
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ok Al 1 A FEFGA oA AEE ATl tis AAd
Aok AR AP A

Agt A3 1d =k} vl 523k

10cmyY 70 x 15cm A =7} AF

o7 3/ AAEUEE A
A& 54E FiFo] EolX= ATFS YERdt mEkA 70 x
S 2AR] Ao = Pt FH AT

g2 -

ETEE U= =7 A A=
Als (cm) (cm) (ton/10a)
70 x 10 134.3 4.25
Jo3 70 x 15 140 3.32
70 x 20 115 3.59
70 x 10 109.7 422
Jjo4 70 x 15 175.7 3.64
70 x 20 97.7 3.78
70 x 10 122.7 4.28
Jo5 70 x 15 197.3 3.28
70 x 20 154 3.45
70 x 10 107.7 3.7
Jo8 70 x 15 146 391
70 x 20 112.7 3.47
70 x 10 138 3.61
M07 70 x 15 103.3 3.69
70 x 20 92.7 3.31
70 x 10 137.7 347
M08 70 x 15 143 3.42
70 x 20 98.7 2.99
70 x 10 164 2.86
W2 70 x 15 208.7 2.73
70 x 20 189.7 2.6
70 x 10 130.3 3.15
W4 70 x 15 152.7 2.95
70 x 20 126.7 2.94
70 x 10 155.3 34
W6 70 x 15 148.3 3.01
70 x 20 149.3 3.04
70 x 10 94.8 3.05
Wi1 70 x 15 147.7 3.32
70 x 20 147.3 2.72
70 x 10 166.7 2.36
W16 70 x 15 167 2.77
70 x 20 189 2.68
70 x 10 188.3 2.88
W18 70 x 15 154.3 2.8
70 x 20 170.7 3.01
70 x 10 73.3 2.37
B33 70 x 15 76.3 24
70 x 20 77.3 2.64
A A e 70 x 10 1319 3.35
B Hm 70 x 15 150.8 317
bl 70 x 20 1324 3.09
LSD (5%) 19.5 0.28
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2 AlEE T AAR 4
A AFE S Fol g AAAL B4 ZAas ud 2o Add 1241F9 dE FF 4
ol ko] iEk HFS 247 1ha & 8.09E, 1.30E 2 2 Uehygon, a4 gk 3
TS 1ha T oF 2487H o2 yepyitth Adtd As 5 J04 A50] 1tha & 91152 713
=S FHES Bioy, A v FES UEhd WaAIFLS 7385 YEHIAY. AEY] %
2 RFVEel 9&S had “gdl7}HA] *JMJ%* 2 A2 JoaA Tl ZH7 569, 373%F
7}

3145, 1189 Y o2 71& A e

E 26 AEE 127159 ARE F AAAL 4.

AETE e B AR TR A4 S RAaal]
A% ?t/lha)o T ) (319 /1ha) o (zjé/uz)
(t/1ha)
J03 8.29 1.08 4,786 2,823
Jo4 9.11 1.29 5,698 3,735
JO5 8.20 1.38 4,494 2,531
J08 9.77 1.62 5,609 3,647
Mo7 9.23 1.48 5,463 3,501
MO8 8.55 1.44 4,878 2,916
W2 6.83 1.21 3,237 1,274
W4 7.38 115 3,866 1,903
W6 7.53 117 4,267 2,304
Wil 8.30 1.67 4,584 2,621
W16 6.93 111 3,147 1,185
W18 6.99 0.95 3,319 1,357
i 8.09 1.30 4,446 2,483
AR (B9 AANE AL HA g 44l
AAG BAL 9e A

19 2A4RE FYFAEA AR J1E AANE BEAGOD, 2ARY S} BE

MBS BARE AAMEEE] A5kl AT ABAAE ALt AR nelE ZAES BASA Sk
1. AAA BAL A% AnaEe] AA7ES TMR( °§HH€H}E) YA BAHE S ALl
& Fom BARYOn, 555 AULA ] F9 kgd REV 100% 71% 5409 ollch F& ARZA

o 74A7F H7bEl AA ot FHAE F %l‘%ﬂﬂ?é-g] ARTHA S o] &k om 7]"—1'\__.‘ kg RFV
100% 71 470 ] At}
2). AEFTFE T2 WAFZF B5%=2 31, SFre AATEY 30%= A4t AT
3). AAH BAE A% To AR HIHREV)
ha® A7Hx=% =& &5 tond 7}4 x RFV/100
had A7k A=A EFTF x tonT F7HA|
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2. S5esh ARG T BA % AR Y44 L FL B}

F

7 S5sel ARE T EA oF A= AMA @ ER

AT AR 4% ALE T BEEE Foll A9 AT R4 1Y F 449
ARG o B4 APe] Ane g E 273% Ak ARE FL BHOE AW LS o)
had A AlET3F-2 W2 AlFo] 225, W4 Also] 225F, Wil AlF°o] 240522 Wi119]

AR FFol Eokom, S5 ©FF A ha@ 4258 ~57.08 B =0

= 22 e W 2ARY] FFE W27k AAR A TolA 63.5t/has S
< T Ao Wazk AAZ AdTFelME 60.0t/haZ S T3
AR A7k Al etk Wile] AAR Alggel A= E20] 62.0t/hao =
ARy S S2(57.0t/ha) ol Al Zol7h A HA
: AtEe] FAZR He AvEd xumde e I3 oo
ZH Al W27t 12.0%, W4 11.5%, W11 12.3%°] o™, S5 @2 Al 33 5 29914 3.8%°]

g_

|

7

Hm
2
ol
paes
ftlo
M,
(o
r
al

WIS BYch AL s zuwa e = W2AES S5t E4ol

o

S W 4.7%, W4t W119] -9+ &4 o] HIAS wl 747 42%%} 63%E ST T& A
Bo} g o] gheFo] FAFORE FUste Ao R HUt HAt =AW ASE £ &
T ARG STkt AES UEslsl, W2ok Wt A AR EF A s F B, S5
Tzt g ATk FolHQl Atolv /I HA EUAT Wile] AAX A@FoANAE 4o
o =AY FFo] SUlske Ao® HUtH F FF o8 Aolrl U= Ao R o] Hr

o E ZAEE 6] THoE ERE tﬂ1 ADF 31%7 %8 553, 31~35%%S 154,
36~40% 5 2592 #7331, NDF 40%v| s 553, 40~46% H9E 154, 47~53%T—; 2
SHoZ EF st (Holland et al, 1995), £ AFolA 24 T4 &2 A ADF7t &
T @2 BHop FRG0 R dold Fgo] MAEE S E?igttl, NDF% ADF$} H] 53k 75‘
F& Ho F AR BT &9 g8 T3] MAEE Ao2 YEyt. DDM¥ DMIE &
TR E2 T Q] Aole AR EHA FAARE @2 A By £ w)] FX4 A
He A% BRIt RFVE @2 Al Bt 28 o2 H Frtete Ao AATE Fo 2l
ztol = AR A et

4 nope
102 it o 1

! 4~7%9) AL @r%é}% Ao HrE
o AASF L ABFLo] FUHHOR A

g 9 Alg TS NAstE 237
50%/ha] AL25HI 15~20%2 @i 3
=dl(e], 2012), o] AlEe A= & AlRE

%2

| ol

Sk Af #81A78] Aolel /1908 Ao AT, Ee BA6E ANl AR
AT A9 WuhAZl FHE S, B AQAAE S55e] FHAE NS
2 3¢ §A0 Fusgon, £3 9 Bl A% WAL Fol wEIAE AAA FTiz
o2 Ame % % FAol Wo{H Edel of@ Ame] ¥ 8 Fdo| rlHow Lert
A ge Aow

WA g HE SERAE FEHAY Fugrld s 249
2

Goee] Baol o@ AAH AR FFL EolE B0l AR
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F o A A = (t/ha) zu 2% NDF ADF DDM DMI  RFV
=T 1T &
A& T ST A (%) (%) (%) (%) (%) (%) (%)
Sl 25 255 120° 0.7 549 385 589° 23° 100.1°
L5g Tz 425 42 5° 2.9° 1.7 504 26.7° 681* 24  1263%
w2 gt F &2 20.0 435 63.52 47> 2.0 465 253 69.2° 2.6 138.3%
Ik 428 65 15 501 302 623 23 1226
Sl 25 25> 115° 1.12 56.4* 388 681> 22° 97.3°
54 G 525 52.5% 3.5° 2.8 449> 239° 703° 2.6 145.6%
Wi Sagel F &2 125 475 60.0°? 42> 21* 471* 258> 688 28"  136.1°
Ik 450 64 20 495 295 700 26 1263
Sl 24.0 240> 123? 1.1° 535  401* 692 2.6 100.42
S B 57.0 57.0% 3.8° 26%  436° 224> 715 2.8 153.8°
wi Lot F &3 23.0 39.0 62.0° 6.3° 3.8 421 207° 728 29 163.6%
gz 477 74 25 464 277 703 27 1393
F3(V) b ns * ns ns o ns ns
3}1?_%{53 (C) *% *% *% *% *% *% ns *%
V x C i ns * ns ns * ns ns

- Values within columns followed by the same letter are not significantly different at 0.05 level of probability (Duncan’s multiple range test).
- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible dry matter, DMI: dry matter intake

- BA dolEE AAEe] koA BAG A3,
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. T3 S 2ol Ui ZA48 Bt

T S el o8 Akd Age] AAA #rk= & 289 A T, &
E2tel AiA THAE AdEd W2rb AAX ARTelA F AR A HAE o
/kg, ST 6809 /kg ol oy, EFS e W= 7479 /kgel THAVE e AR o
HATh Wazk Ao A TelME Hisd AdFs Hiled 3 937 /kg) Brhe
T S2(786A/kg) X T} ST EA(T34Y/kg)ol HHAL ARIIATL £& AoR H
HATh Wile] AAR AP FolME 22 A4S Bl did FFe w2k Wile] A
A AGFANA S @2 Boe 3 @843 I3 S50 E3o] w7 veisth

dehha) T FTH7FA Aatde B F @Ak 255039 ~2,830% 9 /hacl a1, S
24 A5 872039 ~14220% 9 /ha, T S5 £XY A5 11,0803 ~15470
/haZ F &3 S A Hos F3 S Bl AizbA] Aol w2 A
UERR T

Ar]] SHolA AvEE Fo gk Al A4 9lo] 5867 ~8647 W /hacll o, &
T A A AAFEYel 41400 Y ~9649 U /haol AT, FH S EA A ALFEU]
41427094 ~10,6298 ¥ /hao. 2 T3} S @t B T3 S 2 A AR

AN

IS A A

o
e

8 77 wobd Adsdel Fbehs A0R BAHAL T S5 9A % E] ALS
A S5 BY FE FYS oIYAT APTel BE AR FFl t2A Bt 8 2
& FUW A U 2SO wSEU E4o] o5 ved Axe Azte] Hul, o2 s Ay
AR 7EA, ATE AR A 8 Se] 9% mA Ao Azte] Ert

2 w4, S5 wH, 9550 B EA WE A4S WAR A9E TP uw
AZ FHT 3 FEE olgslel S4ge BRe Bow AR FI R FFE FAA
F 9le A0 Jgrt H6, 4 okl AR Y4 FYOE FRAAGE 2R P4
WhE HEAY $9¢ 29 4 9L 2o AUyt "
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A} Z
gy O g
AzFF Ad7EA A A}l
T AE AR5 ALk eF (1,000
(ton/ha)  (won/kg) (1,000
(ton/ha) won/ha)
won/ha)
I @F 5.63° 470> 0.68% 2646° 693°
S5 Tz 12.75° 6827 0.37° 8716° 4,142°
W2 )
SFF FEF 19.05° 7472 0.90° 1,4219° 9,3752
e 12.48 633 0.65 8,527 4,737
3 o= 5.63° 457° 0.65° 2,549° 586°
L4 Gzt 13.13? 7862 0.45° 10,322* 5,749
W4 )
SFe FEF 15.00° 7342 0.64° 11,0822 6,2372
B 11.25 659 0.58 7,984 4,191
3 @3 6.00° 4722 0.73® 2.827° 864°
L4 Gzt 17.10° 8302 0.65° 14,2232 9,649*
wi1 )
S F EF) 17.70° 8832 1.117 15,4732 10,6297
b 13.60 728 0.80 10,841 7,047

Values within columns followed by the same letter are not significantly different at 0.05 level of

probability (Duncan’s multiple range test).
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(t/ha)

,ﬁo
A}
il

e

7z

A (t/ha)

Al

4.9¢

49

20.7¢c

20.7

24.5

153

R
)
N
N
]
i
N
AN
AN
5 3
o s
© N
Ne)
(49}
o 19
& K
Q
N
9\
o 10
N ©
N o
I'g)
o)
i
ch O
L SP)
(<o N o)
o
—_
vA
A
A= Ak
A= Ak

11

284 28.7 62.7 3.3 66.0b 17.7 0.9 18.6b

156

26.8 22.2 814 3.4 84.8a 226 11 23.7a
21

161
130

5.0b
22.5a

5.0

21.0b
76.6a

23.5

22.5

76.6

29.3

311

28.2 25.6 68.2 43 72.5a 19.2 11 20.3a

156

1:2

29.5 30.6 68.4 4.2 72.6a 204 1.3 21.7a

178

0.9 21.0a

26.8 22.2 74.8 41 78.9a 20.1
4.6

197
130

4.6b
21.9a

21.4b
75.2a

214

21.3

219

75.2

294

317

29 25.8 73.3 49 78.2a 21.3 1.2 22.5a

151

1:3

28.9 25.7 69.6 52 74.8a 20.1 1.3 21.4a

152

160 30.5 243 81.2 5 86.2a 249 1.2 26.1a

331

ns
*%
ns

ns
*%
ns
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® 210 §559 RS To| A HEPHel WE 2AR £
737 (cm) A% (t/ha) A= (t/ha)

e S5 2 855 2 7 55 z A
Tz 138 21.0 21.0c 48 4.8b
S5T 134 78.2 78.2ab 224 224a
= Aol 321 147 71.0 43 75.3ab 20.8 1.1 21.9a
SRR 303 162 66.9 42 71.1b 194 12 20.6a
E7) Aol 324 173 791 42 83.3a 25 11 23.6a

® 2-11. S50 T EFH fE AR F4.

o5z =z (%) =A%) NDF (%)  ADF (%) DDM (%) DMI (%)  RFV (%)

1:1 5.0 2.6 48.6 242 70.0 25 134.7

1:2 6.5 2.6 437 231 70.9 2.7 151.0

1:3 6.6 1.9 49.8 274 67.6 24 127.1
S @3 5.8 23 48.7 26.2 68.5 25 130.8
T =& 17.3 1.6 53.2 384 59.0 23 103.6
LSD (5%) 2.5 0.8 59 3.9 3.1 0.3 19.5

- ADF: Acid detergent fiber, NDF: Neutral detergent fiber, RFV: Relative feed value, DDM: digestible dry matter, DMI: dry matter intake

- B4 dlolElE AAXES Az BAE A9
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kol WS 3Rl T BUE Mol oz bl 2AE il AA FodF Ao A
7} At
sS40k 3 Bxol @ AYLYAE AR Aol UlF HET
o Soad T B @ TAR Aol 2ARY Fud AL ANT & Art
EEEEr k
W 2w | oy wgolt | A v | W% w4 gn | 173
3(17.6%) 11(64.7%) 2(11.7%) 1(5.8%) 0 17
o Az Srs Bo Bal GF 2R ANE T oFo] PP 179
W 2w | oy wgolt | A 2w | 0§ 184 o
2(11.7%) 6(35.2%) 8(47.0%) 1(5.8%) 0 17
B 2AE AEnARtE (24 2ARANRY] FAAS daoR & AEds o
AEFEAA:20133 49 25
3. 2ARE B A% 49 ¥ A8E AR AWAA 72
B ATE BA AlRE@, vhE) FHo ARE T ANUS W ARE B9 %
9 A4 Wohek 54 ARRBENGAY, SolFels, Aone) FHeT T AUL W
NES T % D AANE ME BAAes] 5 ARG, BA ARAEN 4R F
o A APe
2

FEE T a9 X AEUstn 9 AFAdA AAIEA
T AEE Fo 9F AVl= 20129 59 28Y o]t FA A

B3 AIEE Fo AR /8 AES AEUsn 79 A5 AT F7FA ’-Fslﬂ = A=l

128 F9 35 AZE 20129 6€ 29Y otk APl A" AR E F A5

olAaL, A4 Ag e 70cmx20cm=E st o™ A DR 157 3EROFE G, /\lﬁ*? v} =]

v 4 280 2 FgoH, 7 ANFETE 4m, 492 9Tt AT 2 BR

)

Ir

A AAFEA FHE £} F ARE FA WAk WIS *U &
W11o] Z+7Z} 304 /ha, 26.7%/hal 2 W47l 25 Eskon, AESFHS
7.6%=/ha, 6.7%/ha® 2 W47} £33 had Ath7hx *@&Q-HE W4el Wile] Z+zb 39893 <
/ha, 3,678 /hao 2 W47} =4 YEFGTHE 2-12).

nsS 83 T AIER F2 W4s WI1E 2SS o %z*ﬂ% wasel Wile] z+z}
26.9=/ha, 241E/hao.2 W47} =5 =4 el on, AE53S W4l Wilo] 2+t 678
/ha, 6.0 /hao =2 W47} £33, Fdi7Hx] ALA = W49l W11°l ZY7y 352471 /ha, 3,326
H/haSE W47}F =4 YErST

Aol AxtE B ASE FQ0 WAZF WILETE ALSALE SHA =4 YElgon nles
o] AR T= upo] TAbo] Atg AAbEFo] FUhskeE e ol
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E 212 U3 + ARE F, b5 + ASE F AR 2AR BT L AAH B4,

o s awos WASE  AueF AU AaP ‘Z;j
(ton/ha) (ton/ha) (1,000 won/ha) won,/ha)
vl + A2E T 3045 7.61a 3989a 20272
Wae  tis o+ ARE FT 269 6.73a 3524a 1562a
777777777 9% 287 717 356 1794
dul + A2E T 267a 6.66a 3678a 1716a
WI1 ol + A28 ¥ 241a 6.03a 3326a 1364a
_________ @ 254 634 3502 1540
ESDE%) nfl:ngemtype 6.1 150 805 805

Values within columns followed by the same letter are not significantly different at 0.05 level of probability

(Duncan’s multiple range test).

EANEAE FHOE AR FL HE AL W AR 444 2L FAY B
213 @tk BA ARAEY EQUAY FAOE ARE T Wi WL AL 7
6

&
2 e A= Zt7ZF 208% /ha, 26.9% /hal & W11o] %3t1, HorRg &
20l A9+ 2+ 2155 /ha¥ 26.6=/hal. 2 SGA W119] =4 YElst
AETFE EYEAY T2z AR S T2 Wil Wi11e A0S w 272t 465 /ha, 65
E/hal 2 Wilte] =8kor, golagtx T2 A= 2447 528 /ha, 6.7%/haclly, HoH
247} 54% /ha, 6.7%/ha®. 2 W11°] =4 e
dEl(ha) T FdI7FA] AAde AHRE EEHAY FFOZ AEE T wWaet wiidl

7}
Ao, Hong T2 717t 28174 YU /ha, 3,670 YU /hal® B5F WI1S A0S u Ao

o]
7HA] Aol A YERg T

o] AxE HA AEE FQl Wile] WAERTH=E AFRAARER] WA 4] YEyte
EYEAY, soladts 2 Hues Aol 4o Az, Aderd, had A7k A4

Aol A frelstA debd S & 5 AT
A= FA0R ARE Fo AxFYo] 24E~30E/hafl(E 3) WA FAAEZ
= TR NS A ARE T Aol 20E~27F/hao R FAAEA +
AEE T Axggo] sAdC = T4 ARS T FHEG 25 WA UERTh old
Azl Apole TALARER SAMNAERE] ARAL £H0] AR T 3ol HAIs
o) WE B4 axo] ofs vEhd Al 2o PriEn.

et FARGEZoIY FAARLEY] FHOE ARE T AeTd F5H 1d
W, aARe] FARE AT g long Saberbe] 2AR B wFARS] Al a3t =

ozt 7.

o
N
3

F

D

_57_



2-13. ESEAY + AEE F, otz + ARE F, BE + ARE T ARFI o

3 2AE £ 2L AAY 24,

e

= =0]
2 oAE  Anes A Z AFE AWAR AN :1;03
(t/ha) (t/ha) (1,000 won/ha)
won/ha)
EYAL+F 18.6b 4.64b 2430b 468b
Wa glo] 2kt F 20.8a 5.2a 2725a 763a
B +F 21.5a 5.38a 2817a 855a
7777777 B¢ 203 507 257 695
EEHAYL+T 26.0a 6.50a 3588a 1626a
Wit glo] ekt T 26.9a 6.71a 3705a 1743a
BE+F 26.6a 6.65a 3670a 1709a
"""" B¢ 265 662 3655 1693
LSDG A’)nfl:];ngemtype 28 0.70 387 387

Values within columns followed by the same letter are not significantly different at 0.05 level of probability

(Duncan’s multiple range test).

4. ZAEE T AEFFTY HH FEA7] 73
7h AE 2 gy
B A= AulF oA Fe FEAIE ArsFET AMRVIAE HIEsH ] E 20108 FH
20119 7hA] 2@ 7kl 2 ANEEEA7 Y AZAFZANA stk 19212 20104 9
=

o d& AFNE Flstr] Y&l 1dxe}t TUg MY AT 3719 oA FS 5¢ 2087 6
2 20 FSAT B3 AuE ok T wFFe wEAIVIE FHE] 98 201019 =
Al AT F 3AIF(W02, W09, Wi1)S 2011 5¢ 2083 69 20¥9 T53te] AR &
F 2 ABVIXE HrlEA Y Fo AAUEE 60x15em, 15 18, T3 H 2 4.8m'(2.4x2m)°] A
or, TAMAE day 3MBoE 391, AHFE NPOsKO= 3.0-353.0kg/10a5 7
ZIHIA Y st AR 2 AARZIAHEI7IE T AAAAE7]E R2(full bloom stage),
R4(full pod stage), R6(full seed stage)*|”7]ol &5t AAjsilon, AR sFdd J4
2 AAZF, AESTES 2A8ARY, AEZIAE ZBHAE(CP, crude protein), ZAW(CF, crude
fat), AHgAIA B84 F(ADF, acid detergent fiber), S4MAl E-84 AF(NDF, neutral
detergent fiber), 7}43}X1E(DDM, digestible dry matter), TEXHF FDMIL dry matter
intake), 3N ALS 7} X|(RFV, relative feed value) 3t #4315
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=
> —
AR S F FHA 3%“\]7]% ?tﬂ a7 flsl 2010 H-E 2011 d7bA 3ate] AAIRE Al
A ALY, FAUET, 2AF)F oA F(IT184141, KLG12807, KLG12816)2] 3A|7]E
TF 2 ALEIHA O] th g A 8l €73 (environments), %(cul’uvars), 48X 7] (harvest time)2]
AHEA Ads F 2-149 2T AR SRR AASH dEs2 NS, F5 3 A7)
ofsf oAl Aozt JAAHAJL, E=FF A x FF, AN x FHA], FF x T
A x FF x FHA7IZTY] FEA-go] A E YT }_/\}L«l FA #dd =AY FF

o Aft A ZHHH%WS‘ x A7), AR x FF x FRHA ] o FEFe LA &
= Jos ‘/‘rE‘r‘/"OL‘r iz, NDF, ADF, DDM, DMI, REV & tjf-Zo] Ajujstd, &=,

TEA7] B o] 59 ”’izf%ﬂ' IEE T AT A HJH. 1Y DMI®E RFV
o] AF FZTx FHA], A x FF x FEA7Y F5AEL ABHA Fshrh

A7 A D dEFe 28 13 Zo] AL, FA4UET, BT AF
FEA 77 oo mEt FU1elH o, R2o1A RAZHA] f2]3k 21o](P<0.05)E Holn {473
S7Fat A ReAI71o 748 A JEbs T oA F(1T184141, KLG12807, KLG12816) S Al 4+
N717F =0l F o) wel Zrlslgon, a2 o2 R2IA R4ZIAl 9% xpo]S Rolw Z7}s}
R R6AI7ZIO 7HE A YEREAT, AT A F4% S7HE HolA & Zdth Al A
|3 67 FZ/ATY FIANVE B FHFE A577F A" et £ xolE Kol
F7Vak L ReA 710l 7HE A1 YEFSTHEE 2-15).

F3A 718 22, =9id NDF, ADF, DDM, DMI, RFV ko] Wol= 19 2-33 it}
e AujE o FE BF thAZH o2 R29IA RAZIAE A RéolA R67FA = F2lZ
E%‘E_(la 233), °ol& AP FF/A%F AA 3 +FA7E BAas
wE B AdE ® 215049} o] R29|A RAZIA = 723+ 2po]E Holx| ¢ktor, Raol|A R6
7HA = tol& Holm FrlstaAtth
Zzid ol Be AT dAF oz F877F =oldd wet Srketder, dd3de A
A7l F7vea, BAZEE R20A R4= AR oY 1 olF Frhsidon, SAUETS
R6417] oFF F7HE Holuh A A7l fFoak gle] dAT AFS Eth R IT184141,
KLG12807, KLG128162> R291 A4 RA7ZIAI= S7F8tA oL A2 R4olA R67MA = 2t 7438}
T AYS BEAH(TE 2-3). APl AEE EE FF/AIEY B xdHE 3
RAZMA = Fold AolE Holm F71et A, R4dA ReZHA = S718tA oy 723 Aole §l
ATHE 2-15).

NDF9| A4 TA4UEZS A A7) AT s FASRL, thdF R29I4 RZHAl 57
Aoy 1 o)F A on, BT, IT184141, KLG12807, KLG12816S A A7) HAasts 3¢S
HARE 718 NDF #4¢ ®¥3t= tiAlz foxi7t It (2 E 2-3). ol AAY +8A7E
1t NDF & ®ol&= R294 R4+ Z4stdovt fFolak= Ql%lal, R4dlA R67HA= 94
A FolE Holm TASHTHEE 2-15). ADFO 49 tddS R4 R47EA] kb F7hshu
R4o A R67HA FASHA Aty a, S4hEFy 24, KLG12816-S R2914 R47MA = 79

A5t ReolA R67HA= w2 6HA Zjié}%l ™, 1T1841413% KLG12807-> % Al7] Zrashe
AES BATHIHY 2-3). ol AAY FEA7|E Ht ADF & WHole R20|A Rév= 43}
S fFoakE 9l aL, RaelA R677}7<HE Frol Al ztol & Holw ZHASFATHE 2-15).

lo BN

b >4
o[\
N
N
ol
ol
rr
L
ot
m{o
=
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DDM< ADFS} ®Hf 23S B3 DMI= NDFeF ¥t 23S Bt REVeE A tidF
< R29IA R47MA] &3ttt 1O ol% 543 Sk, T4hUE33 KLG12816 %7}*6‘}% 73
oL} A A7l AL dATATE BAFTE R4 RZMA= AL dAsIY R4olA Re7ZHA= |

AsAl S7kstalal, KLG128072 R291A RAZMA FASHA S7kstth 11 o] A frAlstaie
o, IT1841412> A A7l F71ehe AdFe BATHLE 2-3). o5 HA9 =&A7]E H DML #
< A A7 SRR oY #od ApolE HolA| %%kl DDM¥ RFV @2 R291A4 R47HAE 5
7Fet o oA I, R4olA R6ZHAIE 77 xfol& Holm F718FTHEE 2-15).

FHAZIE FRF W ARRZEH O tig 3 A IS, FAUGET, B4F) Hoad 3
7| oFAYF(IT184141, KLG12807, KLG12816) H#kS vlws|E Az & 21637 2o A
S AujFol H 44t/ha(R2), 12.7t/ha(R4), 16.3t/ha(R6)°]1x, °FAFo]l HF 6.1t/ha(R2),
8.9t/ha(R4), 9.9t/ha(R6)°lH, =% A|uFo] H+ 0.9t/ha(R2), 3.4t/ha(R4), 4.9t/ha(R6), k4
Fo] H¢ 1.3t/ha(R2), 2.3t/ha(R4), 2.9t/ha(R6) .= AujF 7 opYF =F R6A 7o 74 &
FEFe HEdT. R2A7] A Fa ok F e g Fod xbolrt 1AL, R4ATI=
& 2ol &, ReA7IE IEE Fo& AolE Ho SNV Zold5E AT +5
ol o Fol Hls] Fo|AHR] FVHE B AARVIAIE ®A% 7Ur ZA e R2AI7] Al
T3 ofEF ol FY7 Aol gl o, R4AZIdlE FY7F Aol E, ReAVIE IEE
o3t AolE HYTh =AW AL ReAIZ|T LERZ {27 o] S 1-1351 , NDF, ADF, DDM,
DMI, RFV #& A A7l {F93 Zpol7} it
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# 2-14. BAF FW), dEF DW), =AW (CF), =949 (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF), digestible dry matter
(DDM), dry matter intake (DMI), 9 relative feed value (REV)oll tigh 4F &4, 6709 GBS AlE, 371 ok8F), 370] Amigd 2 3749

SA7160A4 obE A 9, B4 dlolEE AAAEe] AxdA EAS AT
F-value
Source df
FW DW CF CP NDF ADF DDM DMI RFV
Environments(E) 2 50.40° * 132377 " 0.21™ 350.56" * 14.23" 7 51.01°° 48.44" " 8.83° 13.56" °
Replication 6 340" " 1.12" 296" 0.50" 248" 0.89™ 0.93" 2.89° 221°
Cultivars (C) 5 65.97" " 49.04" " 34417 ° 46.54" " 325" 104977 1047 " 3.06" 34477
Harvest time (H) 2 580.04" 61351" " 16591" " 59.51° * 10.06™ * 103.98"* 103.13"* 697" 19.20" °
ExC 10 33.33"° 23.72%° 479" " 14277 6.04" " 659" " 6.637 " 563" " 5.07° "
ExH 4 559" 10.17°° 1.61™ 15.07%° 11.76" ° 14.28"° 14.23"° 856" ° 11.03"°
CxH 10 33.847 " 2435%° 18.65" ° 10.10" * 1.69™ 35277 351°° 1.11™ 1.37
ExCxH 20 446" " 437" 0.92™ 285" 2.02° 1.97° 1.97° 1.22™ 1.10™
Total 161

** Significant at the 0.01 level of probability.
* Significant at the 0.05 level of probability.
ns, not significant at the 0.05 level of probability.
" G. max entries were Daewon, Pungsannamul, and Bosug. G. soja entries were IT184141, KLG12807, and KLG12816.
¥ Three harvest stages were R2 (full bloom stage), R4 (full pod stage), and R6 (full seed stage).
$The environments included three different planting date (2 July 2010, 20 May 2011 and 20 June, 2011).
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6.0 —m—Pungsannamul
—s— Bosug
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Harvest stage
1% 2-2. FEA7|(R2 : full bloom stage, R4 : full pod stage, R6 :
full seed stage)oll WE 67 Fo AR = 3719 A#EA
(planted at 2 July 2010, 20 May 2011, and 20 June 2011)14 A4 o]

B M Aol HA e kTS LpER,
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a9 2-3. A 7I(R2 : full bloom stage, R4 : full pod stage, R6 : full seed stage)°l
E o/l T AR FE. 719 AuE (planted at 2 July 2010, 20 May 2011, and

20 June 2011)°04 Aol HUs AL AuiFeolr HALS oEFTES UEH. a)
crude fat (CF), (b) crude protein (CP), (c) neutral detergent fiber (NDF), (d) acid
detergent fiber (ADF), (e) digestible dry matter (DDM), (f) dry matter intake
(DMI), (g) relative feed value (RFV), &4 HlolH+= HAAE9 HdxoA A3

A3,
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Table 2-15. F&A] 7] uw}

2% 24 5
24 dlolHE AAEY AzolA BHG

%9 Aol (3719 AT, 3718 okEe 3l AMBANA SN B B AT,
A3t

5] FW' DW CF CP NDF ADF DDM DMI RFV
B (t/ha) (t/ha) (%) (%) (%) (%) (%) (%) (%)
R2 53 11 15 17.0 424 30.6 65.0 2.8 144
R4 10.8 2.9 15 185 42,0 30.1 65.5 2.9 146
R6 13.1 3.9 3.9 19.5 403 26.8 68.0 3.0 159

1SD(5%) 15 0.5 0.6 1.2 15 1.0 0.7 0.1 7

" FW; Fresh weight, DW; dry weight, CF; crude fat, CP; crude protein, NDF; neutral detergent fiber, ADF; acid detergent fiber, DDM; digestible dry matter, DMI; dry
matter intake, and RFV; relative feed value.

* G. max entries were Daewon, Pungsannamul and Bosug, G. soja entries were IT184141, KLG12807 and KLGI12816.

R2, R4, and R6 stand for full bloom stage, full pod stage, and full seed stage, respectively.

"The environments included three different planting date (2 July 2010, 20 May 2011 and 20 June, 2011).
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216, FEAIO] BHE AE oRYFe] 2AR £F D A vlaEAle] Aol BokE A ), B4 delels AAgEe] AxelAd £HT
=B}

FW'(t/ha)  DW (t/ha) CF (%) CP (%) NDF (%) ADF (%) DDM (%) DMI (%) RFV (%)
Spedies

R2 R4 R6 R2 R4 R6 R2 R4 R6 R2 R4 R6 R2 R4 Ré6 R2 R4 R6 R2 R4 Re6 R2 R4 R6 R2 R4 Ré6
Gm' 4.4 127 163 09 34 49 16 17 57 179 186 213 42 20 402 296 300 261 65.8 655 68.6 29 29 30 149 146 161
G sga 61 89 99 1.3 22 29 15 12 20 161 182 17.7 85 420 404 3.7 300 Z5 642 655 674 28 29 3.0 139 147 158

* *

test ns * * % ns * ns * ns ns * % ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

*

*

ns, *, and * * stand for not significant, significant at the 0.05 and 0.01 level of probability, respectively.

" FW; Fresh weight, DW; dry weight, CF; crude fat, CP; crude protein, NDF; neutral detergent fiber, ADF; acid detergent fiber,

matter intake, and RFV; relative feed value.

¥ G. max entries were Daewon, Pungsannamul and Bosug. G. soja entries were 1T184141, KLG12807 and KLG12816.
R2, R4, and R6 stand for full bloom stage, full pod stage, and full seed stage, respectively.
"The environments included three different planting date (2 July 2010, 20 May 2011 and 20 June, 2011).
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oFAY 3 (P1483463) x A vl F(Hutcheson) FtlolA Ads AFo AR HZF FFA7|E F

gt 9l 22k AAE AIFelA s 2 AFRZERo gk A Hl 273 (environments), FF
(cultivars), <=2t*|7](harvest time)o] &4HE4] A= 3 2173 2o A3 ALA o A
=, AEF, 289, NDF, ADF, DDM, DMI, RFV # ti&F&o] A AulF 2 ofa) Fo
o AP o] AR, FF, FHAV] B o]Ee HAEALEHN AEE FolT FuHATt <
AEAJT. 2y =9 8d g A A x FF, ANSEE x FFA TN Fold &
HAHBA T ABHA &gk

TFHAZE AT D A=FTS TH 249 o] AuiFH ALAS BT
Aol wet F7tsklen, R2oA RAZFAL 728k 240|(P<0.05)E HolW HA3] F718k3Aal Ré
A7l 7HE =A UEbs T ReAlZ] Al AdAlse] He AAS e A4 16.6t/hast
144t/haol 4 om, ABF S 7b7b 49t/ha%} 41t/hao 2 o]S Fhe EAHoZ Ho3 o7}
e Aoz H7F HAT(E 2-18).

ZAYL AT ALAE 25 R20IA Ra7HAl A9 L8831 AL, ReollA R67HAI= w4
stAl Skt e (L 2-5), R6A 7] A3 LAY Haae AE2 Fo|T zolrt <l
AEATH(E 2-18). =GN A ] A FAUET, BAFE R4 RaZtA A dASHA #A
Ho I olF FUteten, tdIFde A A AKHor Frlste AFS EHA, W02,
W09, W11 o3t S7FE Holu d A7) #oa glo] dAZ A¥FS HIATH(THE 2-5). R6A
7] A ATASe BEe LER2 7o Abolrl AAH H ATHEE 2-18).

NDF¢| 7d-¢- vl % HAZE A A7l LA8A FAstes 4@ 2o, SAu=F
2 R2oA Ra7bA| 3t 7435t R4l Re7EA] S716ta 93-S A A7l 71692
ALAEQL W02, W09, W11 R2914 R47HAl 578kt R4ol A R67HAl Hadte AEFS KA

g, A7 olE 718 NDF #te] Wate Foxb7k It d 2-5). A A7l AdA s %
| Al gl vis) A debsteuw(Ld 2-5), F J@e| R6A7] B2 F2ld Ael7F It
(£ 2-18). ADFS] A ATz AiAS 2% gaz o RoolAH RZAAE 2718t R4
AN R67HA= Hastes AE&FS HAA, ATATY ghol ATl nis) =4 g
ol o (¥ 2-5), R6AI7] AA T -’é‘ ol AT Hop fojFow =

EL

N

o

_E

AnkE o2 DDM-S ADFe} wtdl 43S ¥ 3, DMIE NDFe} Wt F&& Bl RFVY
3T FTAU=EIT RoIA RAZHA| F7kstt 1L ol ¥ faske AdES EHAAL, WA ARF
I ALAT BF R0A RAZMA Fasttt 11 o] F FUbete A@¥Fe EATH(LH 2-5). NDF,
ADF$} Wit 2 DDM, DMI, RFV #2 thAz oz Aujge] AdA Tl vlsf =4 Yehus
Aol o (1™ 2-5), DDM2 R6A7] AvlF o] H(67.5%)% AEAI T BH(65.3%)°] 1L
T2 Fo3 AolE Bl wkY, DMISF RFVE #9038 2to|& Holx| ghth(E 2-18).

—’FEM 718w 92 ARZIX I tid A AFES AHEWY, Rao 5(2005)

Y A FHANNE =odeF SUEekH, 3T T w2 Ee Edual §
AL, Sheaffer 5(2001)° ©|3}H RacllA R67HA ol 20% ©14 F7HtHhal skt Hintz 5
(1992)°l olstH sk B9 F&r|7F APl wet R7AZIo 7HE l—ﬁ?ﬂ Uetd oo skl
T, ARV A e dde Edna s =gAe] G- R1GAM R3IZMA = st
3 R30A R57HA] dA Al A E Tk R50I4 R77HA = S7Fske A % Bt 8491al, NDF
o} ADF2] 7Z-%- R1oA R57bA] Z718kal R501A4 R77FA] ZHagthal sFth. Seiter 5(2004)0

ol
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M zad A9 R3o\A R557HA] F71@tha 3H9)a, NDF9F ADFS] 7% R34 R5.5
S7Fthal 392, Munoz 5(1983)0l 2fstw T Ao A9 R577}Xl Foxow F7t
AT Zhai 5(2008)2] 7% kT 3ATE 49 29¢ A#F F 74 19¢€ A FEE
Az 2 109 797HA 209 7&7—%9_3 53] &A=, FF 3WA FEAVAAE S
T olFE FoA Aol HolA ¥fow, uhwld e A AV
4R FZ77HA FFsY 1 o] F = FAast o o)A Abole gl
A FZ7|74A F7eT 1 o= z; Cin= A 5 =

AdgATol os) Rud o5 4 el AE7FA A ik HUF Apol= Aol AHRE F

2 A7) o] polgtar %D&%D} Hintz 5(1992)9] A-¢= AT 3FFTHS AP &
SFA L, Seiter 5(2004)2 ALE8F 17 TS AMESIRSW, Zhai 5(2008)2 ok 345 <
AL83+9 3L, Munoz 5(1983)2 AulF TS Ao AHESATH Hintz 5(1992)0 ol3td F35
= 39 E’WJr ALRZEA Y Aol 2 FEES Asvlet dE Joial kAL, Sheaffer &

mln

of\

|

001) = As7FAI9] Apole ZF FFo] Aw7]er #do] lon o= FHAVIE AAl A&
el A S, =71, el AAStAL = wiEe Wstel #d Ana stk B3 oS dYe
A71E Hintz 5(1992)¢ %% Rl « R3 « R5 « R7Z 42 WHH, Seiter 5(2004)2 R3 -

R4 + R55Z 313921, Munoz 5(1983)2 R57IAE 7]E2o & 29kal, Zhai 5(2008)2 I%
T 80Y o] FHE 20¢ A O = 53] 5T

TEAZIE ARE Fo FF 2 AIETHA O tid AAE QofstH AuiFE, ok F, AEA
5 25 AAZ, d% < R6A71O 7H =4 vEsten, AW S JAl EF R6A7]
71 A et 2awE gheke] A9 Al FE R200A4 RaZMAIE= Ao dAHZ AEFS B
o]} RaolA R67IA = FA3HA F718td R6eAl7] 71 =4 YElY Hintz 5(1992)2 A3
AN AEs Bt AdAEY A¢= XHHHHJr H =3k AaFs B oy Auf ol vs) A
Al7] Wshe] Zo] IA| &tk oRAFY A= R4AZ] o|F2 A FAHAY HolA
= A%s +4l, Zhai 5(2008)3}+= &% & AFS HAAN ok T A5+ AuT
2] TV ZoldaE 2uid o] adtes Ades A AT

A2 22 NDF9} ADF 32 Z2UETS AL AulF, ok T, AEAlS 5 R4Al
71l 7b4 '8 S Holn, R4 o]F Yoz Hintz 5(1992), Zhai 5(2008)3 FAMS A&
HAh ReAZ|ol AulEE H# NDF 41.2%, ADF 26.6%, k332 H NDF 40.4%, ADF
275%, A AFS NDF 44.1%, ADF 302%= vP]=r AFGC (America forage and grassland
council)] AIRFZASTH(E 3) 7IFS ALIAS W 1sF Gt A2 HIUMHAG
Holland 5(1990)° &3ld U =& NDF &2 AEAHAFS Adfsty, UF =& ADF e
438S Welsls @907 &3tk BiEth DDM, DMI, RFV & 94 FAUEFTS
At Au)F, oFAFE, ALAFANA BF R4l Re7HA F71stes AEFS Ye Ak wet
A FEAZE AARSFE 9 ARVIAE SRH R HUTEE Ay ReA VIV 7HE A7 5
AZIZt #aEE, ol AyYAFoA FHI AR F HFH FFHAIZI] ReClA R7AM
(Willard, 1925; Munoz et al.,, 1983; Hintz et al, 1992)¢} Y X3t AT

rr
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X 217. AT FW), AdEF (DW), A% (CF), =9 (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF), digestible
dry matter (DDM), dry matter intake (DMI), % relative feed value (REV)ell thgh #4F £4. 6719 F@/N AulF Al x oFYF
Zgoll A Al 3702 oRF), 270e] AEied 5L 37He] AN Hrbd A3 o, #4 HolE e AAA e dxoA AT A2H.

F-value

df
source FW DW CF CP NDF ADF DDM DMI RFV
Environments(E) 1 237.09° " 21835 " 13.56" 211.20" " 299.347 " 102.89*" 104.33"" 24516 " 190.55" "
Replication 4 211" 1.41™ 1.12™ 1.00™ 0.50™ 1.59™ 1.54™ 0.59™ 0.80™
Cultivars(C) 5 171.40°" 83.73"" 690" " 36.02" " 2049 " 51.78" " 50.98* " 18.27°" 26447
Harvest time(H) 2 568.39° " 365.29" " 801.94" " 65.50" " 19777 " 81.99"" 80.42°" 15.68°" 17.82"7"
ExC 5 20.32"" 15.71%"° 774" 2.07° 73177 560" " 5.52%" 759" 7217"
ExH 2 23.89"" 2236"" 12747 " 0.69™ 10727 " 14.047° 13.72°" 6.83°" 788"
CxH 10 2455"" 15.88""° 653" " 4727 " 447" 8.09"" 799" 3.78%° 44377
ExCxH 10 359" 3.047" 593" 2.30° 635" " 6.65"" 6.55"" 6.66"" 6.61""
Total 107

*x Significant at the 0.01 level of probability.

* Significant at the 0.05 level of probability.

ns, not significant at the 0.05 level of probability.

" G. max entries were Daewon, Pungsannamul, and Bosug. Selected lines were W02, W09, and W11.
¥ Three harvest stages were R2 (full bloom stage), R4 (full pod stage), and R6 (full seed stage).

$The environments included two different planting date (20 May 2011, and 20 June 2011).
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19 24 A 7I(R2 : full bloom stage, R4 : full pod stage, R6 :
full seed stage)oll W& 671 T AR 7. 2719 A (20
May 2011, and 20 June 2011)°14 AAo] HYL. ML Aol

T AR oFE x AT Fel %D AT 9.
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a9 2-5. A 7I(R2 : full bloom stage, R4 : full pod stage, R6 : full seed stage)°l
2 671 Fo 2AIE FE. N9 AuE7E( 20 May 2011, and 20 June 2011)°4 A
Aol FHAF. AAL AujFoln HHL kTS YEld. a) crude fat (CF), (b)
crude protein (CP), (c) neutral detergent fiber (NDF), (d) acid detergent fiber
(ADF), (e) digestible dry matter (DDM), (f) dry matter intake (DMI), (g) relative

feed value (RFV), &4 HlolB= AA 49 AxolA 43 A<
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3 218 AiFH AMF x kYT frefl A AlFe] AR a9 F4 vl 2709 9%
71914 Ré(full seed stage) =&A7]ol B7HE =, 4 HolB < AAAE2 AxoA &4
g A,

FW' DW CF cp NDF  ADF DDM DMI RFV

Species t/ha) (t/ha) (%) (%) () (%) (%) (%) (%)
G. max' 16.6 49 54 21.0 428 27.5 67.5 2.8 147
Selected lines 14.4 41 44 17.5 441 30.2 65.3 2.7 139
t-test ns ns * * ns * * ns ns

ns, * ad ** stand for not significant, significant at the 0.05 and 0.01 level of probability, respectively.

"FW; Fresh weight, DW; dry weight, CF; crude fat, CP; crude protein, NDF; neutral detergent fiber, ADF;
acid detergent fiber, DDM; digestible dry matter, DML, dry matter intake, and RFV; relative feed value.

* G. max entries were Daewon, Pungsannamul, and Bosug. Selected lines were W02, W09, and W11.

The environments included two different planting date (20 May 2011, and 20 June 2011).
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3 % AR @ FANLGE AHLe 2013
d AR Z9olA o] 2o Hu}. BHE o]0l A3, A4 WEE 70 x 15cm, 15 2
Bolgiw APTFE 4molol 48 AME Fom Hurle] 7 298¢ T FA 9 +F
Aol AgsAT,
DzEEe ZAGEETH vn gew S5 1WA AAT82em), vHI5(2037H), 100
2(78g) S0 Aol7} I, FAFEL 287t/ha® FAFEFo] w3 o ST BT

2]

B

FAE AustedE AV dlth T 18 #ARPOR AL weAR A7 YR
32 @ol

=

A H

Ak 2eu AHA7e A75Ee A gn FHANE 259 g
o

219 FF 19 $934 32 ¥ A FZFRAAE AdHIAR 2013).

.
74 A | oF Y= 2= ar

B 3 EE O paAs mme 9 0EF T
(cm) ¥ @ (t/ha)

9 =51 78.2 10.3 20.3 151.4 7.8 10¢¥ 20¢ 2.87
A= 499 8.7 154 144.8 109 10¥ 16¥ 3.60

LSD (5%) 6.5 1.8 3.0 98.8 1.3 1.76

S5 250 ASE A% 29oA FA4 AN A7 AAHAEE, FF5E 62 13Yo] o

20] 2, ANYEE 70 x 15em, 15 220|911 A DTE smAold] 42 AME Hov] 4%
Nl F7 28e wH A W % ARl ALAYT 2T 25 FAGEZA ve FH,
ot 2 1008 Fol A zpol7t wom 53] 1008 FS 821 o g FAUEF B Fgkon
25T 28t/haT FAGEF B0 BRAT 25 13 AT FAE A4 s
A7 T S5 25 S5 19 vls] © AgAdoloiA AE Sk o] stal gy Aol
A8 glo] TAE FEst=t 1A S &olgk Hol AUt
220 5 29 w94 ¥ ¥ A FRHEAY AHIAE 2013).
AAF or = >=ar
#x T EF 0 mas mme e W0ET T
(cm) @5 (g (t/ha)
=4 =T 2 98.5 6.3 19.0 97.0 8.2 10¥ 20¥ 2.84
SAUE 49.9 8.7 154 144.8 10.9 10¥ 16¥ 3.60
LSD (5%) 40 0.5 3.6 484 14 1.67
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