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Growth Characteristics and Green Manure Productivities of
Hairy Vetch and Woolly Pod Vetch under Different
Sowing Seasons in the Highland Area

Ryoo, Jong Won

The highland area remained bare for the winter and spring seasons and this
condition has resulted in soil erosion. In this areas, crop rotation by legume has
not been commonly practiced. Thus, this study was carried out to evaluate the
effects of the growth characteristics and nitrogen yield as a green manure crop
according to sowing seasons of hairy vetch and woolly pod vetch. In this experi-
ment, we was investigated the growth characteristics, winter tolerance, soil cove-
rage and productivities of hairy vetch and woolly pod vetch. We cultivated two
hairy vetch(Madison, H1) and two woolly pod vetch(Naomi, Haymaker) varieties
in the highland area from 2006 to 2007. The result are summarized as follows;
The plant height of hairy vetch increased with the progress of growth stage until
flowering stage. The wintering rate of hairy vetch was 79~83% in highland area.
But, the wintering rate of woolly pod vetch was 29.5~39.2%. The 100% soil cove-
rage of hairy vetch was reached between end of May and beginning of June under
autumn sowing, and between end of June and beginning of July under spring
sowing. The weeds density of hairy vetch field under autumn sowing was lower
than that under spring sowing. Dry matter yield of hairy vetch was significantly
higher than that of woolly pod vetch under autumn sowing. The dry matter yield
of hairy vetch and woolly pod vetch were 5,255~5,405kg/ha and 3,520~3,640kg/ha,
respectively. But, hairy vetch in spring sowing was not significantly higher fresh
matter yield than that of woolly pod vetch. The nitrogen content in hairy vetch
and woolly pod vetch was 2.98~3.08 and 2.74~3.21%, respectively. There were no
significant difference in nitrogen content of the hairy vetch and woolly pod vetch
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under the spring sowing. N-uptake of hairy vetch was significantly higher than that
of woolly pod vetch in autumn sowing. The N uptake was 156~164 kg/ha in hairy
vetch and 96~101 kg/ha in woolly pod vetch under autumn sowing. It was thought
that hairy vetch was better than woolly pod vetch as a green manure crop in
autumn sowing considering wintering rate and yield of dry matter in highland area.
And woolly pod vetch could use as a green manure crop under spring sowing in
highland area.

Key words : highland, green manure, growth, hairy vetch, woolly pod vetch,
sowing seasons
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o] 609 Weleltl Aart A A e W0HLE U
Zska QTHAl 5, 2001). Wb aEA] A GoA EguLw
A 71e 2 HHgEAE] £9]o] 11astA Bag Aot
Aot sl FEo] 43 Fat
= vl 19080 Aoz
=dHo] HHlE AuEda dAAD L F BETE 53 A7) AavEE Al
5t7] 918t 2be-g 3 A "eElZtol] o] &8 R A HHFECUTh A AAIFH R W
X 150%F <] 23} (Bullz Mayfield, 1992) AR & HH|E0 2 AL 5 E Vicia & WX
Fo TF+ Y3t common vetch(Z ™ H] X]; Vicia sativa L.), hairy vetch(3l o] 2] #l %]; Vica
villosa Roth), woolly pod vetch(22] £ =H] X]; Vicia villosa spp, dasycarpa Ten. Eav.), purple
vetch(3 29 X]; Vicia benghalensis L.) 5°] Jti(¥} 5, 1982; Walton, 1991).
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WA 7k £l 3, BFol FHsBot BH A A AE UFHA Fahdria B
SHATHA 2 31, 2000; ¥, 2000). EF S AYF el A, S AW 5F =
Q FETe] AN GAT AL YT AMMAL Fapo] Wk A4 ol st 22

EEMAZE o ok Baskiei(Al S, 2000).
EMMW% ’Eﬂo%ﬂﬂﬂi] FHA 7]l wE =] FF AFH(AM 5, 2000), A & ofH]
A3 AF7E Bl B0 (A 5, 2002) A& 7]0] $al o
E"ﬂ 29 6}3’—5’1”01 A2 3’_%‘ A Al sojeul A of ST =M A &, T I}
Sl g ?i?t f’l*ETL Aol

£ AT 2006~2007d LT AT iGN 800m)e] E7F EAFol A Ty stA T
2 AP FAIE dloj2M ] FE2 "= PenningtonE A3 Aol A =918 W= Nebraska
A%t MadisonFF 3 T3 haAl shaFaHEAbs|Abel A Bk HIFFolth &2 X=X
= 3o =Y F Haymakere} Namoi FF o]t} Seedco(1999)o14 S-4d gk Namoi(Mayfield,
1999)= E 7] A frel® FFol® Haymaker= Namoiol A Z&Adolm FAl4=ao] B 7|
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7he 9 20061 d 9€ 15l FFEAH. & vE2 2007 49 20940l AAISHATH
9E S 10aT 5kge FEA N AlHl S A2 S JEFOZE 3-7-7kg/10aS Al

L3k AET WAL 2mx3mZ dte] 8x 2 day 3

Y5 &S 953 40x40cm quadrats ©]-&3t] NAFTE ZAFSIAAL €5 F AE AT
= 2AVSte] MR SR ST EYY B8-S A1ZHE 98 (visual coverage)Z FAFHS
ow ol FEo] A HA &= FHE 022 stFon 3Eo] ¢x3]| Fo] Ego]
HolA] &= AEY FHE 100%= F7tstdtt oz Aihd A= 20074 6 14
Aol AAstRAom REES vttt A SUFES Imd 3WE 02 st Yy
ZALEIA T BAAElE BE ABE9] tsle] SAS package(SAS Institute, 1998)2] GLM
procedure 2 F-2HEA1-S A A5 .1, Duncan's new multiple testE ©]-83}e] 95% <=0l A
FoAAe AASAT

2EA 0] AL, Aiadd 228 2243190 Neutral detergent fiber(NDF), acid deter-
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gent fiber(ADF) % lignina Goering@} Van Soest(1970) WS 2 cellulose= Crampton}
Maynard(1938) o2 B8ttt AAE Auto KjeltecS ©]-&3ke] E3)|3lo(AOAC, 1995)
A 72 EAEA T AAgTHe dAaddd AEFEFS Fokd et

TAAE EF 3187 542 pHE 6.05, F71ETHS 24.1g/kg, 7HEA Q) <
325mg/kg, K2 0.95cmol+/kg o 2 <Q1abxl X84 Ze] o] AFoz =& HdS HA
Th<3¥E 1>

Table 1. Soil chemical properties of trial field.

pH OM AV. P,Os Ex. cation(cmol+/kg) CEC
(1:5) (g/kg) (mg/kg) K Ca Mg (cmol/kg)
6.05 24.1 325 0.95 245 1.02 9.8

[e] ar
1 Pt 7o) Wd 7] B} Hit 0~4TH &3tk 20061 d 719
007'd =2 712 94X Hd B} 1-2C

2
o
AL o 71L& EXZ HAFuh 2006/2007d AL Frwe Hd Bo FHAh

Table 2. The average temperature and precipitation in 2006 ~2007.

2006 2007

Month Sept. | Oct. | Nov. | Dec. Jan. Feb. Mar. | Apr. | May. | Jun.

Mean temp. in

i 129 | 110 | 23| -45| 52| -19 | 08| 65| 123 13
2006/2007(°C)

Mean temp in

13.9 8.2 1.6 -4.5 -7.6 -5.9 -0.8 6.6 | 118 | 156
normal year

Precipitation in

106.5 | 220.2 | 1181 | 222 | 234 | 21.6 | 1076 | 517 | 1145 | 66.0
2006/2007(mm)

Precipitation in

59.8 50.1 73.3 96.5 | 1142 | 1821 | 243.7 | 111.2 815 37.8
normal year
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2l H1Z} Madison2 Wjgkd o] 733t 2006-2007d A&l Z+7t 83, 79%%] ¥&5&<S UEH

ek e Aol By sensl FoEze) ALH BAEo] 20-90%< A 1l
spel sloleli o) YE-&E AW BAZt 9 Ao AmEh 2et YT =
T 2006~2007 A0l EFE0] 29~35%F UEfHo] A AP A Fuhg FFom A
344 ersek

Table 3. Wintering rates of hairy vetch in highland area.

Crop Varieties Wintering rate(%)
Madison 79.1a*
Hairy vetch
H-1 83.4a
Naomi 29.5b
Woolly-pod vetch
Haymaker 35.2b

*ab : Same letters are not significantly different with Duncan’s multiple test at 5% level.

2. =AM o] dofefHA] A5

FEA 710 wE slojeHl Ao} S EEMA Y] 2 Wil <k 4>9 Aok 7hS 3EA
Hjoll A 242 69 X 128~139cm0ﬂ TUEga 69 40 148~162cmol o H, 1
J

6
o|Fol= Aol E3EHAT = FEA A 59 FEoll o] 25~27cmE 274K 0]
3o, 6¥ FTddle 82~90cmE YERRRI, 79 FolE 110~130cmE A8-0] F43)
Zobxth A AL M = AE7IZE Ftel FHaE = JNsA A g AR AL
o] Yehgoy FauEre staddde] Ad HAow 7€ex Ao ALEHU
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Table 4. Plant height(cm) of hairy vetch and woolly pod vetch by sowing seasons.

Treatments 20 Apr. | 5 May. |20 May. | 2 Jun. | 20 Jun. | 5 Jul 20 Jul. | 8 Aug.
AS*-Madison 12 47 63 128 158 169 174 -
AS-H1 15 49 69 134 148 158 169 -
AS-Naomi 17 52 73 137 159 170 179 -
AS-Haymaker 18 52 73 139 162 176 180 -
SS-Madison - 6 25 47 82 102 116 139
SS-H1 - 7 25 49 86 103 113 135
SS-Naomi - 7 26 54 90 109 129 141
SS-Haymaker - 7 27 56 92 119 134 149

*AS : Autumn sowing, * SS : Spring sowing

gFA 710 e ol x| o} S XM XS] EY 5SS <3 5>9 Aot 7HS 9F
Aufoll A Bk vE-&e 59 25 Fojgul X = 45% Welola S X =W XE 30% ©
Aot 5LRE F43] F7HEo] 69 Z<5ol o] Ml X E 90-100%, 22 E=H A= 80%
o] EES e S 2 EM XY ESIEEo] Fojgux] Bt e A 4FE
o] A3} wjio] ATt

o

Table 5. Soil covering percentage of hairy vetch and woolly pod vetch by sowing seasons.

Treatments 5 May. 20 May. 4 Jun. 20 Jun. 9 Jul.
AS*-Madison 43 69 100 100 100
AS-H1 46 75 100 100 100
AS-Naomi 33 56 92 100 100
AS-Haymaker 35 48 90 100 100
SS*-Madison - 32 70 89 100
SS-H1 - 35 72 92 100
SS-Naomi - 38 79 95 100
SS-Haymaker - 40 81 95 100

*AS : Autumn sowing, * SS : Spring sowing
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E gZAuol A slojgu X9} XWX ELGIELL vF F 40¢AQ 59 20
Aol 32~40% WS el on 2 E 60U 6Y 20¥ ) 89~95%9] =& uE &

e o

A9l
wHoon, 75¢ el 749 9o 100%°] T=2atdtt olate] A 718 sEAujol e 5
ol 62 2o, B JEoME 69 Flaol 79 X0 100% EFE-SS e o
|

YA Aol A 270l EGHES o] F7] A= FoukEo] ek, AF7MA A5
S FAE7] e E9utEoe] fEld Aoz AdHh Foju X7t B3 oEd B
& FJEAo] g A dF F Al Aot AEFTY AiEUrt wEn 54
ol A&7 EA w|&E<Ql A Z(Powere} Zachariassen, 1993) AlgH T}

IEER S

slojelul x| ok SR =R &, 7hE Al E o]
<& 6> At} 59 2w FE 2A AR sojwA] Tk seApldIM e F2A
m'Tg 5~177h 0] 9 o1t sﬂtﬂﬂﬂﬂ A EAE T FRdes n'e 32-3BA R TS
FATE H27E 5 HET B BTk ol ks BN 2 2714 C]
A #Ao) 9= Ao A7} E‘r Aol A] 7hE A= AL BE ARt A
3] AAHUS s A] he AFA T SRR Hof Erh ' 2-671 2
7] 14~1670 Bt o A i
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Table 6. Number of emerged weeds of hairy vetch and woolly pod vetch field by the

sowing seasons.

Treatments Mugwort (No./m?) Weeds total (No./m?)
AS*-Madison 3.7 7.8
AS-H1 2.0 5.0
AS-Naomi 6.0 16.9
AS-Haymaker 5.6 14.8
SS*-Madison 16.0 35.2
SS-H1 14.9 322
SS-Naomi 15.6 343
SS-Haymaker 14.2 334

*AS : Autumn sowing, * SS : Spring sowing
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aFA 710l W o x| o} S ZEM XY HES] IS <3 7> BT b 1)
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Table 7. Dry matter yield of hairy vetch and woolly pod vetch by sowing seasons.

Treatments Dry matter yield (kg/ha)
AS*-Madison 5,255a
AS-H1 5,405a
AS-Naomi 3,640c
AS-Haymaker 3,520c
SS-Madison 4,330b
SS-H1 4,560b
SS-Naomi 4,720b
SS-Haymaker 4,780b

*AS : Autumn sowing, * SS : Spring sowing
*abc : Same letters are not significantly different with Duncan's multiple test at 5% level.
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Table 8. Neutral detergent fiber(NDF), acid detergent fiber(ADF), acid detergent
lignin(ADL) and Cellulose content of hairy vetch and woolly pod vetch by sowing

Seasons.

Treatment NDF (%) ADF (%) ADL (%) Cellulose (%)
AS*-Madison 54.7a 37.3a 4.81a 25.2a
AS-H1 53.8a 36.6a 4.62a 24.0a
AS-Naomi 51.2ab 31.9b 3.64b 22.3b
AS-Haymaker 49.5ab 32.3b 3.45b 21.8bc
SS*-Madison 50.0ab 30.5b 4.50a 20.4c
SS-H1 49.5ab 30.5b 4.25a 20.0c
SS-Naomi 47.5b 28.2b 3.50b 19.2c
SS-Haymaker 47.2b 27.5b 3.41b 18.9¢

*AS : Autumn sowing, * SS : Spring sowing
abc : Same letters are not significantly different with Duncan's multiple test at 5% level.
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glojgw x| 9} ) x =W X9 FAFFE <k 9> Lot 7S TFolA
glojm ] o] AAgheFe 3.0% el S EEW X = 2.7~2.8%= 4] &l oj2w X7} ot
A T a2y B g Aujol e AagEe X X7} slojgu A B} tha
=gith slolEw XY AAEEES A 5(2000)2 oF 4%0°]%1aL, Ebelhar 5(1984)2 3.6~4.1%
Moo} S w B AFoME 27-3.2%S UEho] thar B A4S YERRAE
ol o]f= Al o3t FFo|AT Aoz AZE.

ALFTEFE 7HS Aol A dlo]ul X7} 156~164kg/ha, & E =W X7} 96~101
kg/as UeRd o] slofgw X7t 53] =tk FAagSHFo] XM X7} Foj2H X
AEFTF A7t dloldnt. oo Ave ZHLER 3

% WA &7 71 =} (Blevins,

3 H| &
1990). alﬂalﬂﬂ A= AAhA TH0| i—%OP éliﬁf}%kﬂ EP% T Hll}gﬂl Hl'GH 1% ©]

“
o\
N
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Table 9. N content and N uptake of hairy vetch and woolly pod vetch by sowing seasons.

Varieties N content(%) N uptake(kg/ha)
AS*-Madison 2.98a* 156a
AS-H1 3.03a 164a
AS-Naomi 2.78b 101c
AS- Haymaker 2.74b 96¢
SS*- Madison 3.02a 131b
SS-H-1 3.08a 140ab
SS-Naomi 3.15a 149a
SS- Haymaker 3.21a 153a

*AS : Autumn sowing, * SS : Spring sowing
abc : Same letters are not significantly different with Duncan's multiple test at 5% level.
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B oA WA Fo EGESS FaA= 54 dlollA 69 =
sholl A 7€ Zoll 100%0] =2 STk dlojElHiX] Aulel o3 FrUEE M
gF A7 B S A Boh ekt

C7FE RS AL ol E A FEe] A S 3%E SYIX=H A 27% Bt =

dot 2HY & S AIA] A e S XA FFo] oYX % Bt
=8t XWX = goju X Blste] AEZ 2, NDF, ADF, ADL 3ol v
At

aA A A oM x| o] NEFFS 7hS FFell A 5,255~5,405kg/ha & 35 Al
ol A} 4,330~4,560kg 0.2 7HS Aol A =0k B FEA ol A = 8l of 2l H x| ¢}
Y ZTHW X Atolol] AEFFNA o3 ApolE YERA] Tt sl A& =
H| 2 o]-8-3}H 718 SEA)uloll A 156~164kg/ha, & 1} a4 131~140kg/hae] =H]
AAE AL & AT SYEEMAE Y59 g0l glo] FIAElA] 96~101kg/
hac. 2 AAA o] ko, B sgAuoAe= 144~153kg/hal. 2 3s|of2]w|x] K
o =9tk @A Aol A slogu A= THs, # FEATL ThsstAod &EE
EWAE 7S dEA e AdetA] gkou F R AN FEoEE ThsstAnh

H:i
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