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Dry Matter Yield and Forage Quality at Mixture of Annual

Legumes and ltalian ryegrass on Paddy Field
Won Ho Kim1, Ki Young Kim1, Min Woong Jung1, Hee Chung Ji1, Young Chul Lim1,
Sung Seo', Jong Duk Kim? Bong Ki Yoon® and Hyo Won Lee*

ABSTRACT

This experiment was conducted to compare the dry matter yield and forage quality according to the seed
mixture of annual legumes and Italian ryegrass (Lolium multiflorum, IRG) on paddy field at the
experimental field of Jeollanam-Do Agricultural Research and Extension Services from 2007 to 2008. The
five treatments used in this experiment were IRG single (cv. Kowinearly), IRG+Chinese milk vetch mixture,
IRG + Crimson clover (cv. Linkarus) mixture, IRG + Austrian winter pea (Pisum sativum subsp. arvense cv.
forage Pea) mixture and IRG + Hairy vetch (Vicia villosa. cv. Oregon Common) mixture. And the mixing
ratio of Italian ryegrass + annual legumes were 70 : 30 as based mono seed rate. The dry matter (DM)
percentage at harvest was 23.6~26.8%. The DM percentage among IRG single and mixture treatments were
similar. The yields of fresh and CP were high in IRG + Forage pea mixtures as a 40,100 kg and 625 kg
per ha, respectively (p<0.05). The yields of dry matter were high in IRG + Forage pea and IRG + hairy
vetch pea mixtures as a 9,470 kg and 9,500 kg per ha, respectively (p<0.05). But the forage quality did not
show difference between Italian ryegrass mono-culture and annual legumes mixture. The Av. P,Os in
IRG+Forage pea mixture was 78 mg/kg and concentration of K were 0.52~0.88. In conclusion, the
mixture of IRG and Forage pea, dry matter yield, protein yield increased, and was effective in enhancing
the stability of cultivation.

(Key words : Italian ryegrass (IRG), Chinese milk vetch, Crimson clover Forage pea, Hairy vetch, Mixture)
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Table 1. Soil characteristics of experimental field in Naju

pH Organic Available Exchangeable cation(cmol /kg) CEC T-N

matter P,0s
d:5) (gkg) (mg/kg) Ca Mg (cmol'/kg) (%)
52 28.1 34 0.47 43 1.5 10.3 0.21
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Table 2. Plant height and productivity on seed mixture of Italian ryegrass and annual

legumes at paddy field

Seed mixture P}%T&fégﬂfé;’:? mlzftye ) Yield (kg/ha)
(%) Fresh Dry Cp
IRG Mono 107 268 34,550 ° 9,250 ° 508 °°
IRG-Chinese milk vetch 105- 38 256 35590 ° 9,120 ° 528 °
IRG-Forage pea 103-101 23.6 40,100 ® 9,470 ° 625 °
IRG-Crimson clover 102- 45 244 37670® 9190 ° 533 °
IRG-Hairy vetch 101- 90 242 39220 ° 9,500 ° 465 ©

* abc Means in the same column with different letter were significantly different (p<0.05).
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Table 3. Forage quality on seed mixture of ltalian ryegrass and annual legumes at paddy

field (%)

Treatment NDF ADF CP TDN IVDMD
IRG Mono 68.1 41.5 5.5 56.1 41.1
IRG-Chinese milk vetch 62.7 39.6 5.8 57.6 43.8
IRG-Forage pea 65.9 40.1 6.6 57.2 43.9
IRG-Crimson clover 65.6 394 5.8 57.8 423
IRG-Hairy vetch 67.1 40.8 4.9 56.6 41.1
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Table 4. Chemical soil characteristics after harvest from seed mixture of Italian ryegrass and

annual legumes on paddy field

Ex. cation

pH oM Av. ¢ CEC T-N
Treatment P,Os (cmol ' /kg) )
(1:5)  (mghkg) (mghkg) K ca Mg (emol/kg) (%)
IRG Mono 5.2 28.3 39 035 41 1.3 9.6 0.21
IRG-Chinese milk vetch 5.3 28.8 41 0.65 4.1 1.3 9.6 0.21
IRG-Forage pea 5.1 28.5 78 060 3.7 1.1 9.6 0.21
IRG-Crimson clover 52 27.1 38 052 4.0 1.4 9.8 0.21
IRG-Hairy vetch 5.2 28.6 60 0.88 3.9 1.3 10.0 0.22
N2 o Aoz BrpE)
B AT ol A o|geel golmelas) V.ol g 2 8
4/4£X%»iﬂﬂ g e P
Aofd A7 20043 5E 200837} 1. 5% 2008, FHAIY 7 FIAIA] HEA

4 AR, ANSE oIt ol 1e)

2 (ZgoE] FF) 9l 2, forage pea,
crimson clover 12|31l hairy vetchS Z3}5}= 5
Al 3k ow AxEqieh. Lelar og <l

gho|rgfne}l T AlEAE g o)
7O ®E 70:30 HER ZSlQith oA o]
ot ol 1eks waket Fib AlgAtE Tt
| 93 AEES 23.6~26.8%% 3L Eyol] u}
Hjs=sledc) gl olgkaer &
229} forage pea®} Zifo] gk Az A
S ZH7) had 40,100 kg, 1]l
625 kg/ha O 2 214 02 WokTh (p<0.05). W3+

2

AEES

AT olgeQt gho]1e}~9} forage pea
Z12]3L hairy vetch &3A] ha®d ZH2; 9,470 kg
223l 9,500 kg ol A o2 Wkt (p<0.05). ©]
1“4‘?} gho] 12}29} forage pea =1} E U9
AU o] 78 mg kgl 2 Wokow, ol

2t o]zt Wik K FHRU E3bA
0.52~0.88cmol /kg 0.2 Hx =9t} whA] =
oA ol&g|et glo]1E}~9} forage peas =}
sto] A=, 2dMd g S 9 A
o kg Alarell mIpAelglom, olett

dlolrets wturis Enpusl wlekd g

10.

— 37—

= Oji o]%:?él,

| EokslEl A
8. AOAC.

R, d93, ®8A,

ol S5

22(4):233-240.

_>L

4, olad, &7l

Sl Forage pea 3 A% dHxX] 29(1):7-12
SAE, e, A9, A A4, TS,
L2002, I 9 E3bH]Eo] S -3
ETA] ALETEA] B ALY 3Rl w
: ffPin 22(4):233-240.

. 2010. ZAMR AYAh o) 8 BAds)

o
3

N,
ofN
rH

N o
>,
N

=)
of 3y

0;

Byl e
&
2
1>
n{L

A5, A A 2008 gellA] EA AL
ok ol Anel) AT of
:?zx]&hﬂﬁ 20085 Sk A
pp. 17-48.

. 1988, EEZEA.

1990. Official methods of analysis(15th
ed.). Association of Official Analytical Chemists,
Washington DC.

Barnes, R.F., D.A. Miller and C.J. Nelson. 1995.

I An introduction to grassland agri-

N
X N
P
4N_>'i
Ot

o

oo pi B g ooff X Qg
o
i)
o
¢

e
IS
>
_\01_‘,

o
m1>
L oL
=]

Forage : Vol.
Iture. 5th ed. Iowa State University Press. Iowa.
Getnet, A. and L. Inger. 2001.

soil type and fertilizer on the establishment,

Effect of variety,



11.

Kim et al.: Mixture of Annual Legumes and Italian ryegrass

growth, forage yield, quality and voluntary intake
by cattle of oats and vetches cultivated in pure
stands and mixtures. Anim. Feed Sci. & Techn.
92:95-111.

Goering, HK. and P.J. Van Soest. 1970. Forage
fiber analysis. USDA Agric. Handbook No. 379,
USDA. Washington, DC.

. James M. Krall, Stephen D, Miller, Jack T. Cecil,

Chris bastian. 2005. Production in the high plains.

South Dakota State University Extension.

. Moore, R.E. 1970. Procedure for the two-stage in

vitro digestion of forage. Univ. of Florida, Dept.
of Anim. Sci.

14. Patterson, Paul E. 1999. Dry Pea Seed. South-

15.

eastern Idaho Crop Costs and Retus. University of
Idaho Cooperative Extension Service. Publication
EBB4-PS-99.

SAS institute, Inc. 1999. SAS user’s
Statistics. SAS Inst., In, Cary, NC.

guide

. Tilley, JM.A. and R.A. Terry. 1963. A two-stage

technique for the in vitro digestion of forage
crops. J. Bri. Grassl. Soc. 18:104-111.

FY: 2010 112 99, =AY 12k 2010 1Y€
159, =AY 22k 20109 129 59, AASTHY:
2011 249 23Y)

— 38 —



