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Effect of Hairy Vetch Green Manure on Corn Growth and
Yield Cropping System of Corn-Oats/Hairy Vetch

Jong-Ho Seo*', Ho-Jin Lee** and II-Bong Huh*

*National Crop Experiment Station, RDA Suwon, 441-100, Korea
**College of Agric. & Life Sciences, Seoul National University, Suwon, 441-744, Korea

ABSTRACT : It is possible to use hairy vetch as green
manure for corn not only in corn single cropping but also
in double cropping system of corn and fall oats. Fall oats
and hairy vetch were mixed-sown after corn harvest and
harvested as forage in the early of November, and then
hairy vetch stubble was over-wintered and incorporated
into soil at corn planting as green manure without N fertil-
izer (FO+HV-GM). Other treatments were fall oats with-
out N fertilizer on corn (FO-0N) and with N fertilizer 200
kg/ha on corn (FO-200N), hairy vetch green manure with-
out N fertilizer on corn (HV-GM), and fall winter fallow
without N fertilizer on corn (WF-0N). Soil nitrate content,
corn growth and nitrogen uptakes, and yield of corn were
measured and compared during 2-year experimental sea-
sons. Dry matter and N amount of hairy vetch at the plot
of FO+HV-GM were 60% less than those at the plot of
HV-GM. The N effect of hairy vetch green manure on
corn at the plot of HV-GM was similar to that at FO-200N
plot for two years. Soil nitrate at the plot of FO+HV-GM
was below the half of those at plots of HY-GM and FO-
200N at 6-leaf stage of corn. N uptake of corn at the plot of
FO+HV-GM at silking stage was 30% less than those at
plot of HV-GM and FO-200N. However, soil nitrate at 6-
leaf stage of corn and the amount of nitrogen uptake of
corn at silking stage increased two times and 30~40 kg/ha,
respectively, compared with those at the plot of FO-0N.
Corn yield at FO+HV-GM decreased about 2 ton/ha due
to the decrease of corn grain weight in the first year com-
pared with plot of HV-GM and FO-200N, but its differ-
ence was not shown in succeeding second year. Corn N
uptake at FO+HV-GM decreased 60 kg/ha and 20 kg/ha
in 1999 and 2000, compared with plot of HV-GM and FO-
200N, respectively, but increased 30 kg/ha and 45 kg/ha
compared with the plot of FO-ON in 1999, 2000, respec-
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tively. Therefore, it is estimated that hairy vetch green
manure in fall oats-corn double cropping system can
reduce nitrogen chemical fertilizer on corn as much as
50~100 kg/ha although its N effect is much lower than the
N effect of hairy vetch green manure in corn single crop-
ping of which N effect is over 200 kg/ha.

Keywords : hairy vetch, corn, oat, green manure, nitrogen,
cropping system
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B AR AEAEE REFA 19983 SR S8 5
9l 99 ZHE 200038 9¥ ZL7A AASAEY FAEER
o2 55 P3352, 99 &7g, Fojg)¥lx]l= Common
ot Al B S thek g A v
Hog FAANZALHE 200 kgha(FW-BEE L), F5A9
o]yl x| 1] F-A A8 g (WA=, FA QY3 oA E
g8 FAL R (@YX SH]), A DA 5@
WA L), FEAFL-FEAMNEFeH AL OgAAGE
Folom A RlE Uy sHEo 2 FYTth

|, Fojgdz] 2 Ad|olg sl ST £ 17
319983 9/1, 19993 9/2) H=E3IIAEH, 9 GylFE
199838 FZ 30cm, ¥E 15cmE SRR 19993
2 Ag-poll HlES} s Ate & ZElRIE BESHoH I
ZTHE E5 150 kghafith. dwe] Alp[ERe HAR1LkrlE)
7} 150-120-120 kg/ha o Az 7|H)2 Al831t). &eje]
W] gate 199895 = B 60cmE FH|EE 2%
ARk, 199932 At & FH| 8 ZEle]|HESINow aERke
40kghalith. A+ oA &= 199892 &
30cmE GH(FHEF T5kgha, HE N-P,05-K,0=75-60-
60 kg/hay} ol x| (AFH 40 kgha)E: A2 TE3Y 0
199989 5E AW@FEF 150kgha, BIE N-P,0s-K,0=
150-120-120 kg/ha)st S22 (HEH 40kgha)S 4o} &
Aol Aasla 2elE BESIGT sojeHixduits vt
2AF glol oI5 S5 FFAIZA Apfste] HuR o)&
I, dH+slojE]WA] Eabts 19989 11 1Y, 1999
W 109 290 U= FHsa dFE oAU E &
FIol HHR o] &eith

Foj)W A 54 T 5AAA (1999 49 19, 2000
3 49 279) RERIR EYO EYUEF 0-15eom)sliy,
% 194 BE AHTE ] I ZEREEKET ol o
b 71 2 AA7ME ASSIh AriRle BRI
2l 150~150 kg/has HZ7ME A8t AA3SHIE A
HA g APPEUE 8SAHEE et S5 633716
4 Fae)ll FHIE 12%(100 kgha) BEAIEATH L4025 A
2AAEE 70X20 cmZ KT

Ege] e AaghEre S 557, 647169 &3}
&, AaZnFA) 2@ $£87)9 Keeny(1982)2] ¥hgdl what
Z}z}t ZABIE = A EYE9E 0~15em, 15~30em T
ST ASTAEE BAPIO 2, A5, 2, sk
A 2 SPADXIE, S5 $571¢] SPADR|E ZASIATH
S5 219 AEF 2 ALFTTES AP $isted A
A7 F dEAR 10IAIE FEeie] AASS AR, 2
Z hEHA RS Mdsle] cuttingd AZsl] AEES
FIATH S T8 THY S4Fo] FAHE A A4

2271(1999 8¢ 209, 2000 8 23y NPT U
3VNAI2E 150ANE 88t AT, oldtFe RARIN
o AEE, $4HE, THFT 2 2AATY 59 AR olFY

B4 (Seo 5, 20002)9} & WPEOR ST
#3 % 13

o194} sjof2(ix(ef & X EQF FLE{EL WSl

19983 11¢¥ 190 8% Ao AESFHES BH(Fig. 1)
7Hol dulg Gulge e 5.03 tonha® AT WIS &
gk ] 47 3.99 tonhalth <F 1 ton/ha F7FSIHATE 1998
Wel auz B E TS W Alxe] AESPe) pad
A AWe] EHPI ASDEEHe] 50%)yF 7] Wi
o2 RoJAW F Ao AW-S FUI FAE sy
1S ZERIEE)CZ 3 19993 S8 Aduid 2
A X o] Alxgako] Zhzb 428 tonha, 4.24 tonha
2 2ozt gt €% & 28 55 EA9] Foje A
9 AR HEFS B QWA EI7 1999, 2000
W 72} 2,63, 3.22 ton/ha, WASHIF7} 6.63, 6.69 ton/ha®
Qe AR Er) ARG v ot At 18
v 7heE Eoll AR A9t slolE)ulx|e] A AEFE
1999~2000d &ollA AW 48l2] E3-17F 746 tonha® A
Htol(4.28 tonha) B oI ASTH6.69 ton/ha)th 7
ETH] ESTh depx] AlEZE HES oA g ALt
H o HAE ARE o &3t 71go| oA E A
A3 Evlshs Ao Aude dusls Xt £L s
o

et B Ao e 459 dolgAE s 2
) AadozA olgsded S5 BEA BYvkE
o] A4S HY(Table 1) dloje]3lX] Daolr= 1999
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Fig. 1. Dry matter yields of oats and hairy vetch (HV) during two
experimental seasons. Fall harvest at the plot of cats+vetch
was done in the early November and consisted of 70% oats
and 30% hairy vetch.
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Table 1. Effect of sowing method and fall harvest on yields and N
content of hairy vetch at com planting during two
experimental seasons.

Dry matter N amount
Year (ton/ha) N% (kg/ha)
Sinel ) 1999 6.63 3.8 252
ingle sowing
without fall harvest 2000 669 32 210
Mean 6.66 - 231
) ) 1999 2.63 34 89
Mixed sowing 2000 322 2.7 87
with oats + fall harvest
Mean 2.92 - 88

231 kg/ha®] B2 HulE 0T $= YU ©] 4] Seo
5(2000a, b)e] B =w|ER A9 W)ty 22y A
W) X))o PEd AW YXE AIRE £E &
A - LFe sojulRle] HalE gl mujAage A8
Zasiied 29 BHoEZ 747F 2.92 tonha, 88 kgha®A] #l
Xetmpe] oF 40%°l E3}3IH Tt

2 Al B ik FAe] HElE BH(Fig 2)
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Fig. 2. Change of soil nitrate concentration during two corn
growing seasons at soil depth a) 0-15 cm, b) 15-30 cm.
3 FO-200N : fall oats- N fertilizer 200kg/ha on corn, HV-
GM : hairy vetch-green manure without N fertilizer on
corn, FO+HV-GM : fall oats mixed with hairy vetch-green
manure without N fertilizer on corn, FO-ON : fall oats-no
N fertilizer on corn, WE-ON : fall and winter fallow-no N
fertilizer on corn.

A E5F A ER 0~15em oA 7Rl Ae bt
slod 8lE ol 10~14 mgkgO & WX - Eup 2 F
FET 2d B 5~10 mgkg A= =S4t EF 15-30
cmolME 2 BT dudtulrt HAG - g 2 FEkr
B} Smgkg A B2 S HAYTh ol Auef] A
® "ot dde)] HF FFEA| Ze S5 A7
Ed ZEA7] wEolztar 55 oI

S5 69719) EGRAMNE A4S HH EF 0~15 cm
oA 1999:d9] WX =H|[F= 35 mgkgo 2 AW-FFHAALT
(71 100kgha) 2o °F 15mghkg F= ¢} Sarrantonio
& Scott(1988)%] B9} Zho] WiX|:u|7} F7|slu o] EF
gol EA3ks A& ¢ 4 I 23y 200042 F A2
T7F Zpol7t AT S 63719 EF 15~30 em= 1999
W, 200039 ¥1x)-5H|7e}h AW-FFEAATE EF 0~15 cm
B} A ZAighEo] BF 10 mgkg A% HAAT A
& EF 0~15 cm$} ¥ISssisith

19993 B 200010 S Sv) o] A A 4Blx] =]t
£ EF 0~15 omollA A" Asr7r 7zt 20, 30 mgkg A
E Rorou) g RAATRUR:E 47} 6, 12 mgkg A B3
th 2 69718 ER 15-30 emellHE Gl ] w3
o] At davt 2d B A9 HATRT 15,20 mgkg B
T o dulmgagee] alols 1999dEE Yot
20008 =F 9mgkg FE ESUT Fox 5(1989) FH]A)Y]
&5 6971 ES 0~30cme] FAk) daggo) 25 mg/
kgoldold FANEE FH)8 vt Quia e, &<
T 697] 4] 5o BEYES] 0~15cm, 15~30 cme]
ANl A A7 19999 Z42F 133, 113 mgkgl 2 FRAAT,
2000092 7+t 24.3,21.8 mgke2E A<] 25 mg/kgoll 7H7to]
A3

I 258 FET)ME ES 0~15cmollA] d-EF32
A7 Falke Aagao] 1999d%E UE FHEU 13~16
mgkg BE Eo} AHE Aavt B dF dRIigout
200089 = 23 Aol YERRA] skt

S £ ¥ LAEFE

Spre] ASERS BHE(Table 2) 1999, 20003 &5 4
92240 9 FRRALTANE AARSo7 FAIS)
AR 7 2 Fav) ZAasinl Qw48 ] 1))
M 2AKS, 2 9 A5t A-gEE s 9 glx] s
ol ¥lsl) ZHAER] kot 73E 2d B AAERn. &
AP S5 31 AR WIX-SH 7 A9 B d AT
B} 19999) 5% Fgkout 20008 5 GW-AATe 2Y
A 2A1E0) A9 itk Qe x] ) 2o FYPuAE
L 19999, 200080) ZH} 16.6%, 11.6%= =X -258]79t
AT FUES VeI S, 200088 ZARE©]
25 ZaFUT. YRS B4 2 557]9
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Table 2. Corn growth status as affected by fall-winter cropping and N fertilizer during two experimental seasons.

silking davs stalk ear stem dead leaf at SPAD value
Year Treatment’ @ ag 5) 4 height height diameter silking T
y (cm) (cm) (mm) (%) silking dough
FO-200N 77.2 274 145 20.5 8.2 60.2 60.3
HV-GM 76.6 277 146 21.2 13.1 58.9 58.8
FO+HV-GM 77.6 267 140 19.8 16.6 51.5 51.0
1999 FO-ON 81.2 247 126 19.1 22.8 45.0 432
WE-ON 84.2 234 120 17.7 27.1 38.0 37.2
LSD(0.05) 1.9 18 17 1.6 43 32 25
FO-200N 742 281 142 18.6 1.6 60.0 56.5
HV-GM 732 279 148 19.0 15 58.8 56.9
2000 FO+HV-GM 73.4 279 148 17.9 11.6 55.9 532
FO-ON 75.2 253 125 16,9 28.5 43.5 41.1
WE-ON 80.8 218 99 i5.1 39.1 353 35.7
LSD(0.05) 1.7 16 13 0.6 37 38 44

YFO-200N, HV-GM, FO+HV-GM, FO-ON and WF-ON are the same as Fig. 2.

Table 3. Com dry matter and N uptake of corn stover at silking stage as affected by fall-winter cropping and N fertilizer during 2-year
experimental seasons.

Year 1999 Year 2000
Treatment” Dry matter N % N uptake Dry matter N % N uptake
(ton/ha) ? (kg/ha) (ton/ha) ? (kg/ha)
FO-200N 10.56 1.35 142 8.47 1.34 113
HV-GM 11.27 1.17 132 8.07 1.36 109
FO+HV-GM 10.11 0.88 89 7.40 1.03 76
FO-ON 8.89 0.74 66 5.94 0.70 42
WE-ON 6.85 0.65 45 4.40 0.63 28
LSD(0.05) 0.99 0.11 15 0.94 0.10 10

"FO-200N, HV-GM, FO+HV-GM, FO-ON and WF-ON are the same as Fi

SPADA= 199930} 2F 51~52, 2000530] 53~562.2 WX
BlRE 3-6 A% oot AR TRTE oF 100]
=t 9oyt BlA]-Sn)72ke] SPADA=
TE FE-TEATHYG 2d BF

Zol7} fiAT
6~8 A= Ect.

SAPlA 22V 2550 AESS
@8l 20008 BF AP, vl s
S ke AEFY] Aole St E AwAa ¥
7+4e]l AAaFgo] Z xjolrt glo
AAZFHE 2oz ek Az e 7iee) A
2000 Z+z} 0.88%, 1.03%%2 AW-AA

AxE

o

i} '}'—?B];LE‘ 2]’\'_:]_ T

Agako] 19994,

=}

T, WX =8 ET 04~05% A% A2Ete AA)
T 40~50 kg/ha AE W9koy 4
AiFrEel SR FAGH FEaTFE
FeFALTEY AAGEko] o 20 kgha SRS
ol FIAA Mg A4S F4EA Rl EY) #

kg/ha J=

LR K

RPN

HT(Table 3) 1999

o oful

N w1

PAs PR
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PR EESNED

Aol7h YYAT AR 0] T

9t 257
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oE]TTO:
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HRo|(Fig. 2) $4 S50 FFHU7] WFolztn

U AAES 282 A
AAEFSTHL Table 49 YERNATE 1999 A9 -F 52
8.4 ton/ha W2 F A7k

X -=H)2RT; 1.6ton/ha 72HASIAEY. 28y 200082 Al

e Fe] 43| 6.6~6.8 ton/ha® zpo]7t Itk 2o w

2 FA9) FLFFFE A

EEFaTY AARUTEY 30kgha = ALHR Y
200082 xo|7F giict. el -FALFE FI-F-ALTHD

199943, 200003 Z+2} 1.5 ton/ha, 3 tonsha EAZFo] 7}

o1~

+R] HH s 19999 A

A3, = 77 10kgha, 20 kgha A= THELEFTo]

F7kstde.

799 AgEL 2d 2% du-FEAs
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Table 4. Yields and N uptake of corn at harvest as affected by fall-winter cropping and N fertilizer during the 2-year experimental seasons.

Grain Stover Total

Year Treatment’ -
DM* N% NU? DM N% NU DM NU
FO-200N 8.48 129 93 12,02 0.64 77 2048 169
HV-GM 8.39 124 88 1273 0.58 74 2010 162
FO+HV-GM 6.79 1.0 60 1152 0.38 44 1830 104
1999 pooN 5.04 0.98 41 1037 0.32 33 15.40 73
WE-ON 3.56 0.95 29 8.69 0.30 25 12.24 55
LSD(0.05) 0.65 0.06 7 143 007 T 1.90 13
FO-200N 6.55 1.19 66 1011 071 7 1666 137
HV-GM 6.69 115 65 9.94 0.68 67 1663 132
. FO+HV-GM 6.75 101 57 1042 0.54 56 17.16 13
000 pooN 443 0.95 36 8.34 0.39 33 12.77 69
WE-ON 1.50 1.04 13 5.64 0.37 21 7.14 34
LSD(0.05) 1.08 0.09 9 1.05 0.06 6 188 13

"FO-200N, HV-GM, FO+HV-GM, FO-ON and WF-ON are the same as Fig. 2.

*DM : Dry Matter (ton/ha)
*NU : Nitrogen Uptake (kg/ha)

T e Aadtde] ¥AE] asie] o] Aagrd
< Qul-EEF T B Ux)-=E)TEY 19999, 20009 M2}

30kgha, 15kgha A= ZAaHed 7F4AZ2 2000 9]
19993¢] W =gict. A9-FEATE FI-FEALTHDE 1999
W [Stonha, 20002 3tonha FEo) RS S/PT URe
o 7499 AAEFET 19999, 20009 2F 10 kgha %
S7Ferint.

A V9 E I S PUET 2 ZAFFES Bd
(Table 4) AEZF AW FFHT, WX)Z50)7, AW4HR).
ZH) T RE 19990] 19~21 ton/ha, 200010] 17 ton/ha W
917 2d BT 3XE7 Ae)F B 47t (T AagrRe
Al AT, BR8] 27} 199938 160~170 kg/ha, 20001
2 130~140 kg/ha® F A7t zpol7} ek, 22t A+

A== 19999, 200030] 242} 104 kg/ha, 113 kghaZ
A AT 2 wlx)EElEEY 19993 60 kg/ha, 2000 20

kgha FE 72T Q270 A EE 199998 T 2000
o] R Hof Al x| H]FoA] 2dzZke] =h]e] FHE
el o) S daFago] 2dx oS F7H40ky
hayd Aoz BYth T dul )8 ts Qe AsTr
o} 1999 3 ton/ha, 2000 4.5 ton/ha AL AEF Z7P7}
A, ALAEFSFHE 199932 30 kg/ha, 200092 40 kgha
ZF7htdth - FAdAhTte Fe-FAAaEn AESo] 1999
d, 20008 247+ 3ton/ha, 5.5ton/ha F7FSIAL, HAEFE
o] 19994, 20000 Z+7} 20 kg/ha, 35 kg/ha Z7181S3th.
slojgglx] Tapr] S4<pol] tigh FojEplA] wH|Ede
Al 50002 Bael FdstA sshE i 200 kghast
A FHET T dS & 5 Ik 2E Foje A
£ FAAY Evslo] 109 T AHOE ALRE o FsL

LFE WAE ZHE 0|8 Aol WRZnge] i)
o 2 Byt Bol AU AH-FHALT Bule F
7¥sted 19993 20 kg/ha, 20009 35 kghad) S5 ALEFS
ol F7hetlth. AR 200 kghadl Aol o8 S
AaFrEol 19994, 20002 2H2E 95 kg/ha, 70kg/ha 37t
A& B o A plR]Suloa o] HX5H]e] g3 o
O 2 199932 50kg/ha, 200082 100 kg/had] AA 3
g Al GEHS} FUF ZoE F5ET o] A A9
A AR R wnrE Bl SEchd dAMRe]
HEFR= U o AR AR Azigrh 3 7Rl a9
YAE EHRE $EA] AR AABAESS] agle] Az
F @] 2 WAV ETYHAFE 30%) AR 7t
27F AAs] F7IBIER dAolxe] EHE AL & Utk &
Frddd vjs] Fadds Sarg olm e e 9y 1t
FA AR At Aol 2% FEA] 2l S5 A
HiAI7ER] D ZEStR R S BRtel His) Favige] A
ol 7FsE Zlo® HogX=d], APl BAISA] S50
HAaFTrgo s ddd off S A 50 kgha o] &
2E 294 AMe e S5EA-BFE4200 ke/ha)
2o % g AAFTFHS e Zo] /s ReE =l
Hug e Auaalx]-5u77F davh S88
ool Bl =] vjs] pdxjellM= thas 7F
W= JAA T 2dR A= AL zpo]7} glod,
T 23zt 20 kgha BE Bl xtolzt glof of
PR A A= slofeislx]e] Hu|7h dxpH o g AL B
shele o wWix|dulre} Zho] AAm|ge] AlEQle] &4
ko] 7hsE 208 R o]d diEiie AlEAR] Wbzt
Aol Fasirlsl Azec),
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FulAul e ozt AR A A Fojg]wlR] Fu] o]
9] 7ksd B 2 39 AAs] A8 1999d 2 20004
o] 27 AEAYA XA S5 8 F 9 e
W3} Folg X E T8l 119 & Ao AlxE
ol ¢ F 453 HXE S BH|E o] gEie o
o) a9E ARIFet 2 22 A3E Atk S5
bl A WXl mE Sl g 2d Hyr dx]5H]
ZF 6.7 ton/ha®] T3 AWolnzte] 844 ALFFH|9) A
o] FUsidch dus EapAle] HlX9 ZH] F ZH|FiH
2 ulx] ga o] 40%00 BBl S5 633710 ZARE E
e AT =0 2 Q-FEdA R J o]
SR IG5 A4k Bol Al SAP] &
T A2FTrE0] 40~50 kgha 23Ky 28y S+ 6
F71elM 2 Bt Aart B4 s 20 A=RS
o A3 2dAlole AU Fagle EY A AhF
2 25 mgkedll A2l FIaA e, E2APAA Y S5 2
£FTEe] FALHETHDT oF 30~40 kgha S7ISIAT A
k)

e

A 1A g elR ] S AAEFe WAl
3 AN EEAATRY FAT)] bh Faske oF 2 tonha
B wE AT AT A1F 23xke FdsATh S
FrEe A Suhsnl 5l Au- R EALTRT A
A 1Al oF 60 ke/ha, 239 20 kgha I Ln],
Ao vlEjAE 192k 30 kgha, 293t 45kg/ha B
7kale] AR 50~100 kgha HAEAE A& 4 Q)
om, T8 =69 2d FHEAHE & F AU wEA
SEe] @29 FojgulAlEn Rk a7t HARE A9
ol A= Ao} Eufof g soj|HAe] =] 3 A
2ME AZEe $53] 39 HHl¢] wRaRe 7
A Zez AGHC
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