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=3 EgAMFT|EALR ARETE AT
2. s & %
1) TAZ2F: HFA), S5, F9as, ¢, 38, T4’ HY, =22,
& o 2] ¥l X))
2) A1E 717 2 A 20089 5Y€ ~ 20099 49, BEE AFA 24 ABEF
3) ZARE
Az AESF, ALE7FX(TDN, CP, NDF, ADF, RFV), 71&5AMS 54
4) AH] #7184 & 250 kg N /ha

pH EC OM N C/N P20s CEC Ex.cation(cmol(+)/kg

++ +

1:5 ds/m % % ratio  mg/kg cmol(+)/kg Ca*" Mg K

8.5 04362 756 1.73 2535  1290.35 34.78 10.15 3.3 37.6

EC: electrolytic conductivity, OM: organic matter, TN: total nitrogen
C/N: carbon/nitrogen ratio, ;Os: available phosphorus,

CEC: cation exchange capacity, Ex.cation: exchangeable cations

¥ 2 A% A EYY olg4 54
pH EC OM TN C/N P20s5 CEC Ex.cation(cmol(+)/kg
(1:5)  (ds/m) (%) (%) ratio (mg/kg) (mol(*)/kg) Ca't Mgt K’
= 523 0011 70 04 1015 2892 10.62 362 016 023
w587 0010 50 021 1381  46.87 7.54 167 015 034

EC: electrolytic conductivity, OM: organic matter, TN: total nitrogen
C/N: carbon/nitrogen ratio, ;Os: available phosphorus,
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CEC: cation exchange capacity, Ex.cation: exchangeable cations

3. 23

3 3. = EYolAY stA 2 TA FEo A

PL FW DM
Treatment RY
(cm) (ton/ha) (ton/ha)
SHA 7193 73.9 25.4 13.0 -
T1 97.7° 15.6™ 3.9 1
T2 98.3° 15.9%° 4.0 1.03
=AY
T3 98.7° 18.1° 41° 1.05
T4 94.0° 14.9° 3.5° 0.90
LSD(0.05) 11.53 2.65 0.59

PL: Plant length, FW: Fresh weight, DM: Dry matter, RY : Relative yield,l)le rye T2:
ryetwinter pea , T3:xryetredclover, T4: rye+hairy vetch, ® Values with different

superscript in the same column significantly differ by LSD test. 5% level
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Me=H | S2XNSY H2XH 22 RSt RIIZAIE Mot L SE=&
i 4 =EYAY A F FAFAEY ALETHA
CP TDN
CP . TDN . NDF ADF DMD DMI GE
Tretment %) yield %) yield %) %) %) %) RFV M]/Kg)
(% (ton/ha) i (ton/ha) ’ i i ’ &
71
%) 92 31 0.4 55 7.2 748 | 489 | 306 | 247 | 546 14.9
T1 6.7 0.25° 54.2° 209 | 66.7° | 43.9° | 54.7° | 1.80* | 764> | 15.81
T 6.7 0.27° 56.8° 227 | 669" | 40.6° | 573" | 1.79* | 79.7* | 1577
A
T3 6.7 028 | 58.8% | 243" | 682 | 381%™ | 59.3* | 1.76* | 80.8* | 15.86
T4 6.9% 0.24° 59.1° 205 | 68.1% | 37.7° | 595 | 1.76* | 81.4* | 1633
LSD(0.05) 0.54 0.04 1.99 0.38 491 | 252 | 193 | 013 | 5.13

CP: crude protein, TDN: total digestible nutrients, NDF: neutral detergent fiber, ADEF:

acid detergent fiber, RFV: relative feed value and GE: gross energy , “*Values with

different superscript in the same column significantly differ by LSD test. 5% level Dr1:

rye T2: ryet+winter pea , T3:rye+redclover, T4: rye+hairy vetch

¥ 5 = EYIAY Fr7EASTE
)

K> KTDNS) ch4) mean
Tretment
(head/ha/yr) | (head/ha/yr) | (head/ha/yr) (Krpn+Kep)
1A f-718 " 0.05 5.67 257 412
T1 0.022 1.642 1.62° 1.63
T2 0.022 1.792 1.722 1.76
=AY
T3 0.022 1.91% 1.77% 1.84
T4 0.022 1.66% 1.722 1.69
LSD(0.05) 0.01 0.31 0.31

D1 rye T2: ryetwinter pea , T3:ryetredclover, T4: ryethairy vetch, ° Values with

different superscript in the same column significantly differ by LSD test. 5% level

PK(head/ha/yr)= Ke RAGED (Loomis and connor, 1998)
DE or DEy
M ok &4 450kg, €Y FA 04kg TDN, CP &7 ZALEE 70% 3 TDNLS
497kg/ ¥ CP 609g/ Y =365
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E 6. = EYAA Kep +30% FFALE Foof 23t o] AA WA
2% Ykg N /ha/yr

7] H 74.9

kel 47.2

s9U+H v 50.1

sA+y=EE Y 51.6

S d+3] o 2 W X] 50.1

39 350kg o AU A / A, #: 10.1kg 8 80% N 0.34%%=: 4.5kg FH
95.4% N 0.48%, A%+ #x2 N : 204 kg N /ha 1) Koo & @A HF = A7
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o

=
T

¢

D FFALE (3) o Al # A
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PL FW DM .
Tretment RY
(cm) (ton/ha) (ton/ha)
S 194.0° 30.2° 9.1° -
A T 194° 37.4° 9.1° -
Feraeps? 116.6" 55.6° 10.9° -
LSD(0.05) 7.15 17.05 3.44 -
T1 79.3° 13.2° 2.9° 1
T2 79.7° 13.7° 3.2° 1.10
=AY
T3 85.7° 14.8° 3.3° 1.14
T4 83.3° 16.1° 3.3 1.14
LSD(0.05) 7.57 4.53 0.89
PL: Plant length, FW: Fresh weight, DM: Dry matter, RY : Relative yield, IT1: rye
T2: ryetwinter pea , T3:ryetredclover, T4: ryethairy vetch, 2) 234, by alues

with different superscript in the same column significantly differ by LSD test. 5%
level, RY : Relative yield

E 8 T B AR ALRTHA
CP TDN
cp | TDN | NDF | ADF | DMD | DMI GE
Tretment %) yield %) yield %) (%) (%) %) RFV M/kg)
) 1 onsmay | ) | (tony/may | * ’ ’ ’ &
S5 1 62° | 056" | 698 | 6307 | 67.7° | 242° | 70.0° | 1.78" | 96.6° | 16.06
&7 4 | 44| 041° | 501° | 457° | 7627 | 491 | 50.6° | 1.58" | 61.9" | 16.06
2))\1;]_
T a a b ab a a b a a
6.2 0.60 53.9° | 599 63.4° | 43.1° | 553" | 1.97° | 844" | 15.78
A=l
LSD(0.05) 213 | 015 491 168 | 1417 | 777 | 610 | 039 | 14.64
T1 82 | 024 |583| 171° | 659° | 387" | 58.7° | 1.82° | 82.9° | 167
= A T2 95 | 030" |592°| 189" | 69.7° | 37.6° | 59.6° | 1.72° | 79.6° | 162
)
T3 8.0° | 026" |59.7°| 199" | 668" | 37.0° | 60.1° | 1.80™ | 83.8* | 16.6
T4 84 | 028" |560°| 187" | 664° | 41.7° | 565" | 1.81° | 79.1° | 164
LSD(0.05) 1.78 0.08 5.4 0.56 317 | 688 | 539 | 008 | 85

CP: crude protein, TDN: total digestible nutrients, NDF: neutral detergent fiber, ADEF:

acid detergent fiber, RFV: relative feed value and GE: gross energy ,

a,b,c

Values with

different superscript in the same column significantly differ by LSD test. 5% level,

1)
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T1: rye T2: rye+winter pea , T3:ryetredclover, T4: ryethairy vetch, 2)
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KZ) KTDNB) KCp4)
mean
Tretment (head/ha/yr | (head/ha/yr | (head/ha/yr
(KTDN+KCp)
) ) )
S5 0.07° 4.96° 3.59° 4.28
o S 0.53" 3.60° 2.62° 311
[e)
e A=) 0.65° 4.71%° 3.84° 4.27
LSD(0.05) 0.36 1.32 0.98
T1 0.02° 1.35% 1.55% 1.45
- T2 0.02 1.49 1.96 1.73
T3 0.02° 1.58% 1.90° 1.74
T4 0.02° 1.47° 1.80° 1.64
LSD(0.05) | 0.01 0.44 0.55

U1 rye T2: rye+winter pea , T3:rye+redclover, T4: rye+hairy vetch, * Values with

different superscript in the same column significantly differ by LSD test. 5% level

2) _ Kc: Kd-GE-P .
K(head/ha/yr)= DE or DEy (Loomis and connor, 1998)
Mo ok 84 450kg, €Y FA 04kg TDN, CP &7 ZALEE 70% F< TDN
< 497kg/ QD CP 609g/ Y <365
E 10. & EFAA Kep +30% FFALE Fofol] ot £ A4 dAF
B Ykg N /ha/yr
SFT 104.6
5 76.4
e =) N 111.9
kAl 452
SYU+E o 57.1
TE+H=FEH 55.4
S E+3] o] 2] W X 52.5
SHe- 350kg © U WA / Y, & 10.1kg I 80% N 0.34%x: 4.5kg &
954% N 0.48%, A3t =9 N : 204 kg N /ha 1) Kepd] & TAF = ZAIE (7)
P EFARR () 4 Al E T E 4
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K K Mean
TDN CP
(KrpntKcep)
= BEY 7] H+(EZL+H =F 2 1) 7.58 434 5.96
Eok Faaga+H(EU+H EFEZH) 6.29 5.74 6.02
12. 247 7t ©@9): kg N/ha
&< (Input) 1= (Output)
E ko] EEY 600
T35 Y W B9k 315
= EY 350
& JFREE -
B9k 65
2w g3 | =EY 250
TEYF W Bk 250
=EY | f7] H+H(EE+E =EF 2 ) 108.8
E ALrETH -
) W EY | FUaga+(Ed+EHES2Y) | 1376
Kee + | 7] w+(zd+y =2 20) 155.4
=9 FAF - 30%
=58 —}F%la}i+(§u€1+ﬂlE%itﬂ) 196.6
2 Bung 2 7] H+(EZL+H =F 2 1) 126.5
ak Ay 2k B
bk St (EE+E =2 2 1) 167.3
=EY 600 | 7] H+(EE+H=FEH) 390.7
A
w Eqk 315 | Feagta+(EU+E=FE) 501.5
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SH=2RJ|=sgstsl 2009 S BHEH|

T 1 f7) e EL e E 2R A 3 B A A28 (99 ke N)

74% 1 281.9
AbSF4 4.3
ZA): 1554

WA 126.5

ZHE : 108.8 >

7] B 64
SO+ U =2 44.8 e

18.1%

2% 2 FREaE e sRame] Gl olg 21 5 Az (@) kg N

7}= : 363.9
A5 5.7
Z=A: 196.6
HjAd: 167.3

2+E : 137.6 >

FoEts 96
A+ Y =F21:41.6

70%

43.7%

- 132 -



