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Effect of Autumn Seeding Date on the Productivity and Feed
Values of Hairy Vetch( Vicia villosa Roth.) Varieties

Kim, Sung-Jin - Kim, In-Su - Lee, Ju-Sam

This experiment was conducted to study the spring productivity and feeding value
of hairy vetch varieties. We also measured DM yield and feeding value by analyze
CP and CF that authors made possible to calculate TDN and RFV. The results can
be summarized as follows; Dry matter yield were increased earlier autumn seeding
date and later cut in spring. Differences of dry matter yield in earlier cut in spring
was high in order of Ostsaat, Welta, Vv4712, Penn-02, Common and Minnie.
Crude protein(CP) yield was increased when earlier autumn seeding date and later
cut in spring. Total digestible nutrient(TDN) yield of hairy vetch varieties was
decreased when later autumn seeding date, and was increased when later cut in
spring. TDN yield was highest in Ostsaat and Welta varieties had highest dry
matter yield. Acid detergent fiber(ADF) content was decreased when later autumn
seeding date and was increased when later cut in spring. Neutral detergent fiber
(NDF) content was decreased when later autumn seeding date. Average values for
relative feed value(RFV) were 157% and 132% in both cut. It shows that a high
feed value in all of hairy vetch varieties. Above all, the results presented that the
optimal seeding date for cultivating hairy vetch in the central region of Korea is
between the 10th to the 20th of September. Because Ostsaat and Welta had
significantly high dry matter yield we expected Ostsaat and Welta have a higher
wintering ability.
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H A Fh7INbe] BoiEEA, ARAA Y] FHS 5T EY B 74 9 X
o] g 4ol FuH AUtk 1 ARF TS 283 A% 7712 A7) vis- 75
g AR NA AAFFELEAN FHIEY olfo] ZA FVHEL At wetA Ao F
BEAANA FHAES EUT A AR Y4 D HuEaR FAE Y8 IS FEE
o] Auts] 1 gtk FRAE FolH IYE FEW Ao F2W e AGR9 AEFH
W1 il ghero] FolA 71&e] Wi FHULE Fo] YUt Hi YA AP F
Fo) Hojr Efoz 3 A A FAxk, FEUAM F FU1E FFY FFFo) wike BH
€ 7ML ATHZ §, 2005). 12y dloje] HA e 2YE 2 Q HEEEW Bo o
B4y AdAgo] FolA TA SHFAES ARZEZA FE84L WS 5o ¢ A
ATHA T 2000).

FH=HZEQ FojE] #Ale W@ €540 1 10CAHAEY e LEAE
AE o) FFsta AL TAEHO| FolM(Powerst Zachariassen, 1993), TH& FA F343
ERT 1% ol4e ¥ FAFFN 3.6~4.1%)F JERNTKSmith &5, 1987). =3+ 45 F
ABE&EE7) vl wE23, XEJo|oA EE HESE Ty tE 2Fo vl3 Y53
Holut 3 A2 AAFFE A% =uFEN JBREEAN HEAHo) S FAZE
o]thSeo &, 1998; Vaughan and Evanylo, 1998). =3 3ojg] ¥lxl& 9 d o] £
A fras o) WobA(A F, 2000, A3 11, 2000; A F, 2000), TG AW} 22 4
SAEH T A did FFY FUHE B ARVIAY SR J49kA T,
2002; & 5, 2002).

AT FHAEC HE AR AAAE E AETHA(A T, 2000, A T, 2002; 3§ 2004; 2
5, 2005)°] ik B-E AF7L o] R 1 glom, FolE] vl BF ATE W] 9
T EA I S5 R A AFA R 1, 2003; B T, 2004; A 5, 2000), ol A
22 AA GFEA7] L 3F A T, 2005), 8 AH] A Sojg] ¥lx] =69 o]g AN
5, 2002) Tl B AFAFEC] RAFHAAT, dojg] WX FFo] wE AFr)E, AL
A R ARZHA ] dg AT oRA7MA RE5T Aot wetA B AP FREAPNA
ol gxe §3d AEAIIFA ARV E Ut SHARE FAsa, FH 2A
g A4S 9% FEAA FEel " 2AY ARE 1A sE
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B A5 2004 99 109 5E 20059 62 104712 ZYE 9FA A &4 24
o] Ay XA AASAE AP B o]553 5L Table 13} 2o}

Table 1. Chemical properties of soil before the experiment.

pH OM EC TN P;0s CN CEC Ex. cations(cmol(+)/kg)
% ms/cm % mg/kg cmol(+ykg | Mg™ Ca" K"
578 3.50 0.11 0.25 3615 | 8.12 5.29 0.62 2.00 0.55

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

FAFEEL Vv4712(Germany), Ostsaat(Germany), Welta(Germany), Penn-02(U.S.A.), Minnie
(Italy), Common(U.S.A)2} 6%%& ARE3Ith 7123 9% A7ZE 20049 99 109, 9€
20, 99 30, 10¥ 1089 44712 319t 71eE S FANE F7E 37, FFL AT
2 3 B8 F AEHeR 3 RN} 9F FE 40kghaS 43S A F A3
< 10m*(Smx2m)E A3, AulFL {718 v S(FE4 40kgha 71E)S AF 7|8E A&
AT AL EL AEFTFE ZAEIY T, 943 AZlE 2719320053 52 169), 7Y
AHGYE 38)2 F el A dAHZA AT F A TERE ASE A oS A=)
oA 70C, 712412 ol Ax{ F FAE FHst AESFFOE

2. gk 24

FETHE NRE AFT b A2V UA 70T, 243 ol AxF ¥ Aol ARE
A71 94 712 12 24 F 2.0mm EEAE FHAAND F FH2EH AE 23 Yol Yo
ZAgAdol EA ¥ Foll Baste o FE AF, B AML3FYTh

A A4 §& Micro Kjeldahl(J.P SELECT s.a. Model PRO-NITRO, Espana) system& ©]-&-
3t 243t =0 9d F3FS AOAC H(1990)°] 2JASI Micro Kjeldahl(J.P SELECT
s.a. Model PRO-NITRO, Espana) system< ©]8-3t] #4138t} ADF(acid detergent fiber) 9}
NDF(neutral detergent fiber)T- Goering 3} Van Soet(1970) Wl 28ty = HH F243
(J.P.SELECTA, s.a. DOSI-FIBER 4 PLAZAS 40005992 243} th. TDN &3-& TDN=88.9
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-(0.79xADF%)°ll 2|3td A4FFH L, At AFS7FXI(RFV, relative feed value)s ADF} NDF
7F €23 J AAFHR & FRHAE 7T Holl A3 ADFSH NDF 2413
o we} A4kt th(Holland &, 1990).

SAXEE SAS(2000) ver.6.128 o] &3t BEAEMS ANsgon Mg T ByF 7
HlaE AR RHLSD, least significant different)E ©]-8-3F4 T}

mz o
L SZA717F slol] WA 59 84 AEALA vl 9

7HEAE BFAN7IY e Foje] WX FE9 HE JESFFL Table 29 Z}.

Z71HANA AETHFS 9Y8 109 2 9¢¥ 209 H}EA 7194 3.1ton/ha®} 3.0tonhad &
A BAT WrldFHANME 98 209 FHEAZY AEFFL 72tonhaZ 25 B
FA T, & BFA 7] Tl K3 2pol7t AR A Bty 279 FH 9} wrldHy 25
7HEE SFAZNT BolRel wEl AEFFo] Zade AFE YT

Table 2. Effect of autumn seeding dates on the spring dry matter production of hairy
vetch varieties in early and late cut in spring.

) DM(ton/ha)
ADS
Early cut(May 16, 2005) Late cut(June 3, 2005)
9/10 3.1° 4.2°
9/20 3.0° 7.2°
9/30 21° 3.8°
10/10 1.3° 3.7°
mean 2.4 4.7
LSD 8.3 1.6

Means within the same letter in column are not significantly different at the 5% level.
YASD, autumn seeding dates, DM, dry matter yield.
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Table 3. Comparison of dry matter production among hairy vetch varieties in early and
late cut in spring.

DM(ton/ha)
Variety
Early cut(May 16, 2005) Late cut(June 3, 2005)

V4712 2.5% 46®
Minnie 0.7° 28°
Welta 3.1 59°
Ostsaat 3.6° 5.6"
Penn-02 2.3 49°
Common 2.1° ' 48"
mean 2.38 4.77
LSD 1.09 1.94

Means within the same letter in column are not significantly different at the 5% level.
DM, dry matter yield.

274 H el AEFFL FF B 238 tonhaol L, FFANMHE Ostsaat®] FAEFo]
3.6 ton’ha® WA, Vva7129} Welta EF 3= o3 Afo7) AR H A Qsith whr] o3
NN AESFFL FF WL 477 tonhad BRG] B $8A 771 RojFo) wabA A
ET#Fo] 7189 Y. 27193 o A= Ostsaat > Welta > Vv4712 > Penn-02 > Common > Minnie
28 AEFFo] BRx, WrdFH )= Welta, Ostsaat, Pern-02 2 Common E=F 3toj)
Me T Aeol7t YIAAT Minnied] AEFHFE 2.8 to/hal2 THE EZF R} {951
Aot deta B APM FA 6712 EF oA Ostsaats} Welta?} THE EZ 8T} =
< FFS Ugo] $EAY9e #0) FZAo] ¥ EFo|Utn AT}

3. FHFAZN7L sloje] WA 59 ArgstAel mXEe d

7HEE gFATle BE Fojg] wX FF PF ARIFAE Table 49 )

7HeE SEA 7l B8 % WF TDN $Fe 3FEA77 2o 24 & Zl8ts 3%
oA T, =uhA P wirhel AL Ve

TDN &2 Z7|dH A4 99 10d HEA 719 1.8%onhaZ 7H¢ B3tA T 9 209 9]
1.82ton/hat= F2 % xFo)7k QI1L, 108 10Y¥0]= 886kgha® 7H8 A& L YEN)
o] }FA77t BAAFE Fasdhe AUt WA AAE 99 200 TEA 7oA
4.12ton'hal 2 71 B2 FHFE JEMIUAARE 08 9247 BAE 28 zol7t 9
At
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Table 4. Effect of autumn seeding dates of autumn on feed value of hairy vetch varieties
in early and late cut in spring.

Early cut(May 16, 2005) Late cut(June 3, 2005)

ADS | TDN | CP | TDN | CP | ADF | NDF | RFV || TDN | CP | TDN | CP | ADF | NDF | RFV
yield | yield yield | yield
% | (%) |(keta)|(kgha)| (%) | (6) | (%) | % | (%) |(kgha)|(kgha)| (%) | (%) | (%)

910 | 603° | 22.1° | 1,894* | 732* | 35.8° | 38.I%| 150° | 57.7%| 24.5° | 2445° | 1,045° | 383%| 404° | 136°
920 | 60.8° | 19.7° | 1,824 564" | 35.4* | 385% | 149° | 56.6° | 25.0° | 4,119" | 1,847* | 393" | 426 | 127°
930 | 63.8° | 166 | 1332% | 355° | 3250 | 369%| 160" | 59.0° | 222° | 2235°| 828" | 37.1°| 427 | 131®
10010 | 67.3° | 146° | 886° | 191° | 29.3° | 36.4° | 169* | 58.6°| 23.6°| 2,248 | 860° | 374%™ 423 | 132®

mean | 61.6 | 183 | 1,484 | 46l 33 375 ) 157 58 | 239 | 2761 | 1,145 | 38 42 132
LSD | 097 | 2.05 | 5577 | 1847 | 091 | 145 { 63 | LIl [ 202 | 9355 | 3848 | 104 | LI3 | 497

Means within the same letter in column are not significantly different at the 5% level.
DASD, autumn seeding dates, 2TDN, total digestible nutrient, CP, crude protein
4)ADF, acid detergent fiber, 5)NDF, neutral detergent fiber, 6)RFV, relative feed value

2o £33 279 F0A 99 108 3F AZINA FF B 732kghaZ THE o5
AZI BT BA T 99 2083 7 Apolvt )T S gFA|7 MESFE, 33
AHAZI7E A ASF F7H8He AFS YRt SldH A & 9€ 2099 =993
e TX YT 1.85tonhal 2 2|54 Bttt

ADF 8- 71 FHANA gFA7] e 33.3%, W7]¢FH A FF 38%E el &
A9 A7 7t ol Fol whet FUsHAT 2] FAAE 99 10€ FEA7| o) 35.8%
AT, 108 10Y9E 293%E Solzth BH7]dFH A 99 102 HFA 7194 383%HAA
9 108 1099 37.48%E JEPY|, 3FA77F MEFE ADF #3°| Eolsth NDF
FFSE I GHANA B 37.5%, W71 FHANA HE 2%F YRR, AFHA77F =9
Aol me} FrhstAth =3 27 FH M E FA 77 oAl whel NDF o] dtol
AAT Bl AN GFA7 BETE WolA= AFSE JERRAL 4o AR}
AARFV)= 271413 AA 157%, S71F A 132%E et dFHAIZ7F o] Hel wf
g} 435, ZAzke) AN A E BFA 77 oA wE FU1ke A S-S U
Wit

4. dloje] Wz F52 AL87FA] vl

gloja] Wz F5E P ALE7FR = Table 59F 2t
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Table 5. Comparison of feed value among hairy vetch varieties in early and late cut in
spring.

Early cut(May 16, 2005) Late cut(June 3, 2005)

Variety [ TDN | CP { TDN | CP | ADF | NDF | RFV ( TDN { CP | TDN | CP | ADF | NDF | RFV
yield | yield yield | yield
% | (%) |(kgha)|kgha)| (%) | (&) | (%) | % | (%) |(keha)|(kgha)| () | (%) | (%)

V712 | 62.5% | 19.6° | 1,553%| s14% | 334 389% | 150° | 57.8* | 23.1* | 2,657 1,038bc| 37.4° | 416" | 133*
Minnie | 644" | 17.7° | 456" | 134" | 32.0° | 363° | 164" | 58.0* | 245" | 1,633° | 669¢c | 379" | 429" | 129"
Welta | 62.9%| 186" | 1,938"] 581% | 32.7%| 36.5° | 161° || 586" | 25.0° | 3454" | 1,522a | 37.8" | 41.9% 133®
Ostsaat | 62.1° | 19.4* | 2,188" | 760° | 34.1* | 39.8" | 147° | 578" | 23.6° | 3,245" |1,303ab| 38.2* | 43.0° | 128"
Penn-02 | 63.1°| 14.9° | 1470° | 357 | 338™| 36.2° | 163 | 58.2' | 23.7* | 2,822* |1,191ab| 38.1° | 410" | 135°
Common | 62.7%| 193* | 1,200° | 418° | 33.6™| 37.1° | 158" | 57.5° | 232" | 2,760°|1,148ab| 38.5 | 41.6%| 132°

mean 63 183 | 1483 | 461 | 333 | 37.5 | 157 58 | 239 | 2,761 | L,145 | 38 42 132
LSD LI9 [ 251 | 6831 | 2262 | LI | 177 | 7.7 | 136 | 248 | L146 | 4713 | 127 | 138 | 6.1

Means within the same letter in column are not significantly different at the 5% level
YASD, autumn seeding dates, *TDN, total digestible nutrient, *CP, crude protein
A)ADF, acid detergent fiber, 5)NDF, neutral detergent fiber, S)RFV, relative feed value

TDN ¥FE Mimnie7} 64.4%Z EJXA T, Ostsaats 62.1%F Skt =09 ke
Penn-027} 14.9%2 f-ol8HAl kAT, o £F ol Fost Ael7t AAHA skt

Z714# A TDN F2 Ostsaat’} 2.19ton/haZ 713 WA gk Vv47129} Weltaste &
g Apol7t {1, Minniex 456kg/has UEH o]l 7H8 A& FFoAct. FFH2E
Ostsaat > Welta > Vv4712 > Penn-02 > Common > Minnie 0|11, 714 A+ MinnieS
A 8 FF Tele FAS A7t AHA st

Zald 32 2749l A Ostsaat”} 750kg/haZ 71 WA T Welta®t= 21o)7} Q1
oo, T Welta?b 1,522kg/haZ 718 ©9kAI 9, Ostsaat, Penn-02, Common3}
= f9% 2ol7t glolth ADF 32 Z7|dH oA Ostsaat?} 34.1%Z ¥3%31, Minnie7}
32%2 KO3 WA, A E ZE FF Tl fo7 xbol7} 1T NDF &

2 Z7)oFH A VvV4T129} Ostsaat”} 38.9%9) 39.8%Z R-2l3HA] &ttt W] FH A
+ Minnie®} Ostsaat7} 42.9%%} 43%E E3kth ADF 2 NDF &2 <3 A17]17F £l Fo
et B8 FFA 7T A ARTIAIRFV)E ZE 5] B%AT, dFHA 771
=Yl uet st
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N. 1 &
B A¥e FRAWA 72 FEA7]Q atol7t Holg WA EFo BE AEg
A7 AN E Brlete, 7Hed A fE2NZES FAHET ABYAo] B EES

Akete o s

A 7+ gAY BE B AEFHY ¥MIE BY(Table 2), 274 F A 94
1087 99 20%, BH7]¢lF A 949 20¢ 9] HFAZI7F & AVIRG AEFHo] {23
Al BotA, dlojE]l wix e Bd AEAMEE F71A717] A AF FF A7lE 99 209
A2 FREAAD. A 50052 sojeg] MAE 8 25Ul *F3PE o) AESFFE
108 592 9FAVIE F3E v 2o 45 g8ty Busie B Age Aol A%
th. &, ol WA E Y2 BEYoE sl H FEoA o JES FFE] 9
dAME B8 FFAVIE ZF7EROE MR FTAVE 237 Ao] e T =)
E ded F8E Ao FAAHA T, 2000). =3 Power?} Zachariassen(1993)& 3o &)
X9 A FFEFE 350kg Nha7kA 7Hssthal 3H3 AL, Clark $(1995)2 &3 sojg] dl
)7} &A4ste A4S 1Y 2kgha AT Bste, ZARAA Yo ojg] HMAE =9
gt FHIZEE o] 8T ¢, H FAEY ASo] Bad AAQTHF AY HFE TFS
T At A& AARR

ojg] WA FF 7 AESFFE, Z7|dFHA Ostsaat > Welta > Vv4712 > Penn-02 >
Common > Minnie 0.2 ©k3l, TH7]oF o A= Welta, Ostsaat, Penn-02 ¥ Common &%
el #%t ztel7b 1oy, Minnie FFE & F3F9 vlstd {JskA Wkth(Table
3). B¢ oA 25 TDN F3(Table 5)& Z7|93H)A Ostsaat, 7| FH A=
Welta7} B0}, Ostsaat9} Welta FF0] T2 EFFol vlste] s FESF HolA &
T FFoletn Azt

Zo99RA FHF& 7HE I MEFE, B3 AN 2E€FE e AY
oA, 53] 98 20 o)H e HFAZ|A H 1.88Mhas Ve o] FH ZAE A
&A1 T TDN 3% 22 A¢S Jehdo, 7123 A7 & BestA
U 23 dFHAIE 3= Ao #8F Ao BHHAUT. NDFSF ADF 3 7183
BFA 7L MELE, B- AHA I ZTAAFE Fold AL STl DAAFE A
Y A EA =719} 37 NDFS ADF 8o Z71381 7] whEolgtn Aztgct. 18
U 7 5(2005) 7123 9F A7) whgl NDFS} ADF 3ol zlkol7) itk sz, 2
5(2004)2 3oj2] Bl 2] NDFS} ADF &0l 49.6%%F 42.8%% EolA A9 FHo| ¥
ok EHoh ey B A Ax 27939 NDFSF ADF 332 Zz; 37.29%9}
33.27%% Yeho] Edo] $3 Ao E HIEHEH, ol B3 dFHAI N uE S
aA2 zlolotx DA AV Aok Az
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At ARZFNRFV)E Z7193 A 157%, B7141#H oA 132%E YERg o], 43 A7)7}
=il ot ZAsAL, 7HEE 9FEAZI7E =l wel 718t NDFS} ADF &5
o} Wizlolots whle] AEES e 2 5200002 7Mool wFdtn B-do) oF
g #lojg] Bz RFV g2 155-157%9] B E YT 33, A% BE 39
o]=59] A2 FF(AFGC)lA A% RFV gko] 157 oo g 9434 (Balyor, 1991), 3l
o] ¥lX = & FH2E vlste ¢Ae AR AZ4ETHA T, 2003; & T 2004,
Z & 2005).

ojdF Z& Ao A EYet FRAPA sojE] AXE A F$ J1ed A
F A7ZIE 99 109-98 202 A2 FAFHAL, FFANAE SLANA §F3% Ostsaat9}
Welta F3°] JETHT FETTF HollA 58 FF02 B gt F3n)
ZAEZA Fojg] MAE =Y F9 9¥ 20 o] Aol gF3te= Ao sk, Ostsaat}
Welta FF3 22 o4 FF& Auistd B3 SanE 9 & oy, 83 w9
HE AANBIY Ao ZARE AAEEE LA ARAAY ASAA AA B335}
td %] @ AL= g€

V.yd &

B A3 SFAYANA sojg HA FF9 Bd AENNEH ARIIXE L] A
o dAEAH.

1. 7Fe3d BFA7I7F MEFE, B3 FEA7T RodFE dEFFO F7HEA
AEFFL ZI)AFHNA Ostsaat > Welta > Vv4712 > Penn-02 > Common > Minnie, §+7]
gl F ol A= Welta > Ostsaat > Penn-02 > Common > Vv4712 > Minnie®] €902 %tt}h

2. 98 A FFL JHEE BFAI mEFE, BE FEHAN) koldFE Fos T
Z71d1FANA 2 WA 8L Ostsaat > Welta > Vv4712 > Common > Penn-02 > Minnie
ol 3, wh7) ¢ = Welta > Ostsaat > Common > Penn-02 > Vv4712 > Minnie 42
2 wBsith

3. TDN 32 X793 A 99 108 FAI7IoA 1,894kg/haZ 7H8 Bk, 7]
Hol X 948 20Y TFA7]0]A 4,119kghaE BRA T T E gFA 7] Fhol| = =jo] 7}
ATt FFANA = Ostsaat2} Weltad] o] Bt}

4. ADF &2 337171 ol we) Zastgon, £8A77F 2ol na £
7}tR ok ADF &3 Z7] 43 oA Minnie?}t 32%2 713 Rkal, Ostsaat7} 34.1%=
7V ERAR, WA AE FET 7 ol Ui
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© 43T Aol AAHA dUh FFNAE V47129 Ostsaat7t 38.9%9} 39.8%=
F5tA w=%th 1AM E Ostsaat7t 43%2 M £ FFE et
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