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Effects of Seeding Rate on Hairy vetch (Vicia villosa) -

Rye (Secale cereale) Mixtures

for Green Manure Production in Upland Soil

Weon-Tai JeonT, Ki-Yeong Seong, Jong—Ki Lee, Min—Tae Kim, and Hyun—-Suk Cho
Crop Environment Division, NICS, RDA, Suwon 441-857, Korea

ABSTRACT Korean government has promoted the policy
of chemical fertilizer reduction by 40% reduction from
2003 to 2013. Hairy vetch (Vicia villosa Roth) fixes nitrogen
from the atmosphere and rye (Secale cerale L.) accumulates
soil nitrogen to reduce potential nitrogen loss. The objec-
tive of this research was to identify optimum seeding rates
of hairy vetch-rye mixtures in the central regions of Korea.

The experiment of mixture rate was carried out for maxi-
mum production in 2006 and 2007. The best seeding rate
mixture for maximum biomass production was 6.75 kg hairy
vetch and 5 kg rye per 10a. Pure hairy vetch and rye were
used as control. The nitrogen production of mixture treat-
ments were higher than pure rye. The hairy vetch and rye
mixture can scavenge potentially leachable nitrogen, while
maintaining soil fertility by adding fixed nitrogen to the
cropping system.

Keywords : green manure, hairy vetch, rye, mixture, biomass,
upland soil
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Fig. 1. Changes in fresh weight of green manure crops by
different hairy vetch-rye mixtures at various sampling
date.

212 Inject flower meter(FIAstar5000, FOSS Sweden)E
g3te] BASIT. Eoko] 97 FHEEE CNS20002
&sto] gagtepol Al 1.7245 Fsto] AFESHAL O
g0

o] BAL 2T H(1988) BB Zalgit

il
ofy
o
>
—z
iyl
}01' o
=y
ol
9
s

*“EI A= ﬂ“ﬂ%" F7)g® se] Azl St H
of Ydlo] gl Aoz A 2:17} L:1% 59 5474
% E%‘;E}.

B ©upEnh 22 AL

a9 2& FRAE 2
UERd Zlolrt. nbae 2= A2 v/\Pf& 4ol
U BE A 2loA AlZto] 7 hetol ‘IPEW < 7Fsk it
3] &4} 3:10] 44 Foleo] VM w2 dETS AL
717 73 aketol whehA o FSishitt. webA s of 2l H A2}
T8 g2 Aide 47 deie S| w3
oA e FHFE Fd Aol 2719 2 e o
= 7 e AR wodn

St go] g F8 A AeA & ALTHT-N)
o ¥oks Y Zlo] & 1otk XE A

3

o xl/\g t‘ﬂako] 1 AJLo] Y=
7 o

r}d
L
=
" Tt
-
fL
(i
oY
1
ofN
1
(T
x2 o

=

> 4w Jo

E

1,600 -
=g Hairy vetch

=fll—Rye
Mixture(1:1)
1,000 et [ lixture(2:1)
BOO - ==—Mixture|3:1)
600 -

1,400 -

1,200 +

400

Dry weught (ka/10a)

200 A

13- Now. 28-Feb 19-Apr 04-May
Date

16-May 28-May

Fig. 2. Changes in dry weight of green manure crops by diffe-
rent hairy vetch-rye mixtures at various sampling date.



kgo| A AL 71531t &

al o
=21 U

o] WopA Wi A7]ofA 10 7 kgolske] S
By Euh= d|of|H|R o] vlgo] gobgel wEhA whE
7
o

o] WAE 217 kg

o ol 7Hgstch. olet ol sofelu|x|et Tue] Eakg

o 7

p

=H|xE

=
539

oAt ol= T E7]dl=
A0 & At g rhClark 2007)
A7 AR WekE et
F} AR A s
| A 102 A 20

[e)
A B

o We A Aol ZRsahelrck 31 EjolA 49 19
AT} S5

o

5 2t Ay

ZIoj| [ME Biomass S8} 329

olgsteo] wAAAS T2l o8 7hedt dag 270 A
A S gl ool Stk 53] S55e] WaAH 15~
20 kg/10a (FERE7H = AFI2, 20095 =jote] 2
74 S5p U vlol o UA G S A
A 71eRe] Bgo] M5 Fo R AZtEL & HunE
o] ok o] §3hw shshu R A4kl oG5t stetelr A
HoR Agts S CO, Ao 7|08 Ao Azhdnt
sl gge) gl dotd 71 Faw 29l 9 )
U7k ONgoleh 3 3.2 Fofelulxet 3] Eu} A] F4
AZIE CNEQ] Hshs e 2ol slofejwx]e] C/N
£ A AHEA7] BoF 150|560 Lo 7FS Hojx] wWE B
=o] & 2SR AAEU. 22y s8e CNEo] 3]

=
>
o

off

S
=
il

Table 1. Changes in total nitrogen content of green manure crops by different hairy vetch-rye mixtures at various sampling

date.
13. Nov 28. Feb 19. Apr 04. May 16. May 28. May
Treatment
%

Hairy vetch 4.55a 3.29b 3.54a 3.86a 3.39a 3.19a

Rye 291c 1.27¢ 1.20c 0.82c 0.64c 0.60c
Mixture (1:1) 4.01b 2.38b 2.79b 2.75b 2.13a 1.92a
Mixture (2:1) 4.01b 2.64a 2.73b 2.58b 2.30a 2.21a
Mixture (3:1) 3.99b 2.75a 2.95b 2.71b 2.36a 2.20a

Different letters indicate statistical significance at the p=0.05 level.

Table 2. Changes in nitrogen production of green manure crops by different hairy vetch-rye mixtures at various sampling date.

13. Nov 28. Feb 19. Apr 04. May 16. May 28. May
Treatment
kg/10a
Hairy vetch 3.9b 7.7b 13.8¢ 21.0a 20.7b 20.9¢
Rye 4.0b S54c 7.0a 5.3c 4.8d 5.6d
Mixture (1:1) 7.1a 8.7b 11.9¢ 17.5b 16.2¢ 19.8¢
Mixture (2:1) 7.4a 10.5a 17.1b 21.6a 21.2b 25.8b
Mixture (3:1) 7.3a 10.8a 21.7a 23.4a 26.9a 28.4a

Different letters indicate statistical significance at the p=0.05 level.

Table 3. Changes in C/N ratio of green manure crops by different hairy vetch-rye mixtures at various sampling date.

Treatment 13. Nov 28. Feb 19. Apr 04. May 16. May 28. May
Hairy vetch 10.2a 13.6b 13.3¢ 11.7¢ 13.4d 14.3d
Rye 15.9b 30.6a 39.8a 58.6a 76.1a 81.9a
Mixture (1:1) 11.7a 19.4b 22.1b 30.3b 39.5b 36.0b
Mixture (2:1) 11.6a 18.4b 22.3b 30.4b 37.7b 33.6ab
Mixture (3:1) 11.8a 16.6b 20.9b 27.9b 28.0c 28.9¢

Different letters indicate statistical significance at the p=0.05 level.
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Table 4. The changes of soil chemical properties after experiment.

Treatment Soil deph pH oM’ NO:-N  Av. P,0s Ex. cations (cmol/kg)

(cm) (1:5) (g/kg) (mg/kg) (mg/kg) K Ca Mg

Hairy vetch 0~10 6.64 17.1 7.84 189 0.15 3.28 0.72
Rye 7.20 13.4 2.46 124 0.10 3.32 0.69
Mixture (1:1) 6.77 16.2 5.75 162 0.12 4.02 0.90
Mixture (2:1) 6.81 16.5 6.64 140 0.05 4.15 0.92
Mixture (3:1) 6.75 16.9 6.75 189 0.14 3.45 0.84
Hairy vetch 10~20 6.61 14.9 9.11 185 0.05 3.55 0.76
Rye 7.16 12.3 1.58 56 0.11 3.38 0.68
Mixture (1:1) 6.89 16.8 3.71 170 0.06 4.15 0.85
Mixture (2:1) 6.82 16.7 5.90 149 0.06 4.03 0.78
Mixture (3:1) 6.70 17.1 6.73 198 0.06 3.52 0.75
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