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Abstract

BACKGROUND: The mixtures of legumes and non
legumes can be an efficient tool to combine the benefit of
the single species in the cover crop practice. However, there
is a lack of information on how the species proportion may
affect N accumulation and how this can influence the
nitrogen use of subsequent rice production.

METHODS AND RESULTS: In this study barley and hairy
vetch was selected as a green manure. The pure stands or
mixtures with different seeding ratios was tested on green
manure N accumulation and its following rice cultivation.
Total aboveground biomass and N accumulation of mixture
were higher compared to that of pure barley and hairy vetch.
Among the mixtures, the highest aboveground biomass
(8.07 Mg/a) and N accumulation (131 kg/ha) was
observed in B75H25 (barley 75% + hairy vetch 25%). The
N accumulation of the mixture ranged from 99 kg/ha to 131
kg/ha which was much higher than amount of recommended
(90 kg/ha) for rice. All mixture (barley 75%thairy vetch
25%, barley 50%thairy vetch 50%, barley 25%thairy
vetch 50%) produced 7-8% more rice yield than the
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conventional cultivation (NPK). The rice yield of in barley
monocrop was 4% less than that of NPK.
COLCLUSION(S): Adopting mixtures of barley and hairy
vetch could be efficient strategy for rice production as an
alternative of nitrogen fertilizer.

Key words: Barley, Green manure, Hairy vetch, Rice

M B
Feeks OBCD 81915 FoI4 5734 wslas g 7
714 MIEE 71 go] Agshe Sk BREL g0 o

2 Qg FHLAS Fol7] S8 vAARl FAo] FHH I
ATHEAA, 2007). HH1= W AujA] Fen|g A7 w=

et al, 2009; Jeon et al, 2012). H+ gluetellA] Ho] &
53 QF FHlE FEEEQ] AR, dlofe x|l shdat
ZEQ o, ®ElE FEE 4= Qi)

T 50 ES FAAE 1, FH5t] B2 ke A
AaE FAE Fashe v8S AYil SitCampiglia et
al, 2010; Cazzato et al, 2003). dloJEHX]= ha & A4
£ 90-200 kg 7 A & gl Ao d4EA o
(Ebelhar et al, 1984; Jeon et al, 2009). Kim 5(2002)<
glojelu| x| o] A4 o] 8-89] 31-36% (Lee and Lee, 2001)

Ql A& wEiste] W ApiAl A% &S 20 ton/haghil



Green Manuring Effect of Pure and Mixed Barley-Hairy Vetch on Rice Production 269

—

A= Aoz dHA Ut Macdonald et al, 2005;
Constantin ef al, 2011).

T 9 3R R e] Euke 747t dhat
ek 7 Sl &Rl WlolH, 84 9 F8H4 o]
Alef] o]& 7 QUTHCrews and Peoples, 2005). , X
2E]1 Sofeiwlx|e] A9 shiat AEo] AA) S-S 8t
7] el 3 o]g-&o] F7tEo] Aadol I thJeon et
al, 2009). Jeon 5(2009) ollA % (5kg/10a) 2 3]
2W|%|(6.75kg/10a) E3H= 217kg/ha®] AALE AAkste]
FAE S5 Aol slol F714 HE A7} Zksekt
3 B aple Tear ellA weje} slojeHx] e E3t H
ol W AlFoA Be)(25%) + dlolHHA] (75%) H]Eo]
7V =8 RS WAt Tosti et al, 2012). 122l W Aul
Al Belo}b glojeA] 37t 7714 vs dhAg) SH A
o] Aol &t AFE 3% vl 3ith(Jeon et al, 2012;
Jeon et al, 2009). 3HA|WF v AujA] K] - Fojewx] &
o Bgel wE SR el #E AT oA
nu)ek Aol mEbA 2 A Bl - dlojewlx] £t
HEol| whE A B AEiA] 5714 vl s oA a3t

2 ke Siske] saEolA)

1o
s
X g

Mz o U

B Ae] o] g¥ EokS AUEEA pH7F 6.1, H71=
gFgo] 10.2 g/kg ©IItHTable 1). 0|2 2011 11
4 1149 Al olw) sy T A E3k g
Tosti 5(2012)°] At ¥l webx]  HEl 100%
(18kg/10a, B100), %-2] 75% + &loj2|Hl%] 25% (13.5+2.3
kg/10a, B75H25), ®&] 50% + 3lo12|#*] 50% (9.0+4.5
kg/10a, B50H50), 2] 25% + loj2|Hl =] 75% (4.6+6.8
kg/10a, B25H75), doj2l#lx] 100% (9.0 kg/10a, H100)
& A Sl 2 Al o]8d HEle YR, dofw
HI2= HL (T T99)0Ith 181 Hu2E-2 20124
59 2549 FEsto] g gl 5 2012 6€ 49 F714 1]
T A lo] SXIHE Eolk(AX AR, 15%30cm) 3ISiTt.
OIZHNPK)Q! #387= SHlAp] §lo] EFAIEHN-
P,05-K20, 90-45-58 kg/ha)s AlE3l5iomn K& AlEe
ShAle] wiA 3WHRo R FRSIGIth SR AT
21 m? (Im x Im)E F2ete] ®als} sojeuxs
o] AXtalalar, Bl 2012 109 159 33 m’S &30

I

A JxE 2ot sh)9 B3R AEFS 8%
72CoA 2947 AxS 438190, o Eallste] A&
ARE o] g3lelth AEAl F da FEFE WS AEE
CNS2000(Leco, USA)E o]-&sto] Ae3ith A=A it
2 A3 3 ammonium metavanadate 'HO 2 57

Ssith. 1 9 24 8 RS FEATY $ANRAT 7]
o we} #413HACHRDA, 2003)

N

Table 1. Soil properties at the beginning of the
experiment

pH OM Av.-P,OsEx- Cation (cmol*/kg)  Soil
(1:5) (g/kg) (mg/kg) K Ca Mg texture

6.1 10.2 821 012 52 1.21

Clay loam
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Table 2. Dry weight of aboveground biomass of the
green manure at the date of its incorporation into soil

Aboveground biomass (Mg/ha)

Treatments
Barley Hairy vetch Total
B100 6.36 - 6.36°¢
B75H25 3.69 4.38 8.072
B50H50 241 4.90 7.31b
B25H75 0.81 5.72 6.53¢
H100 - 4.85 4.854

Means of total aboveground biomass within a column
followed by the same letter are not significantly
different(P=0.05) by Duncan multiple range test.
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Table 3. Nitrogen and Phosphorus concentration and uptake by green manure at the date of its incorporation into soil

Concentration (g/kg)

Uptake (kg/ha)

Treatments N P N P
Hairy Hairy Hairy Hairy

Barley vetch Barley vetch Barley vetch Total Barley vetch Total
B100 10.3 - 9.0 - 65 - 654 57 - 57°
B75H25 13.5 18.6 8.5 8.2 49 81 1312 31 36 672
B50H50 12.7 16.2 8.8 7.7 31 79 110° 21 38 5920
B25H75 16.0 15.1 9.2 8.2 13 86 99be 8 47 54b
H100 - 17.9 - 8.8 - 87 87¢ - 43 43¢

Means of total aboveground biomass within a column followed by the same letter are not significantly different(P=0.05)

by Duncan multiple range test.
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Fig. 1. N concentration in dry aboveground biomass (%) of barley as affected by the haily
vetch proportion on total aboveground biomass at the date of green manure incorporation

into the soil.

Hy] - sojewx] Eabo gt =n|ghele o] Aie}
A FgE 23 ke JEE mRE AoR et
THTable 4). X - slofg]ux] 3} A7 ¥ A& F5

- 86.5-91.4 kg/ha? ¥T(NPK)2| 88.5 kg/hao} H]
=8 FAE Btk ANk K 100%(B100) iliw‘% 76.9

kg/ha@ ¥ET(NPK)ol Hlg) w2 A4 F53E Bl
B - sojeulx] o] Aa AR Flojgu] E3t
H]£9] 7t whet 131-99 kg/ha = FastolARE WE &

3 A4 Tkl

A4 FTE 86.5-91.4 kg/ha® 7HAslGit). 53
2= 100% Ao Ax AAEEe

&|o]
87 kg/ha® 1.

100% A& AlLlsta 7Pg v v, WE Fok A4 F5
#1021 kg/ha® 7 E94th of& HH4= &
o] Zpolell gk F7]8kE2] AfoloflA] 7|QlE AoR e
t}. Lee &} Lee (2001)°l] SJ3H =cllA] al|of2]u]x] ] 23
£ 80% olFolar, A o] g-&2 31-36%0] o]Ethal &%
om, geyre] vl A wel| st da FEwke] wrkal
&tk 183l Tosti 5(2012) Hjel slojg]Mlx] ZubA]
YellA allofe]ulz] 100% Al7-9] C/N&& °F 10, Ky
100% A&7 C/N &2 ¢k 35 121 E39 C/N&
& ok 15U 2= Sojefulx] s kel whet 1A st



Green Manuring Effect of Pure and Mixed Barley-Hairy Vetch on Rice Production 271

Table 4. Nitrogen and Phosphorus uptake by rice and grain yield

Uptake (kg/ha)

Treatments N P (h};e}ﬁa)
Grain Straw Total Grain Straw Total
NPK 62.5 26.0 88.5 13.6 23 15.9 5.4b
B100 54.6 22.3 76.9 114 22 13.7 5.2b
B75H25 65.5 209 86.5 13.9 3.0 16.9 5.82
B50H50 68.4 23.8 922 13.9 35 17.5 5.8
B25H75 65.2 26.2 91.4 15.3 3.7 19.0 5.92
H100 81.3 20.8 102.1 14.6 2.0 15.9 5.6
Yield means within a column followed by the same letter are not significantly different(P=0.05) by Duncan multiple
range test.
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