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Forage Productivity and Quality of Domestic Italian Ryegrass

and Barley Varieties
Sung Seo, Won Ho Kim, Ki Yong Kim, Gi Jun Choi, Hee Chung Ji, Sang Hoon Lee,
Ki Won Lee and Meing Jooung Kim

ABSTRACT

This study was carried out to determine the forage production and quality of Italian ryegrass (IRG) and
forage barley developed by Korea in Suwon, 2009~’10. The nine treatments were two IRG varieties
(Kowinearly with early maturity and Kowinmaster with medium maturity), five barley varieties (Youngyang,
Wooho, Yuyeon, Dami and Youho), and two mixtures (Kowinearly + Yuyeon and Kowinmaster + Yuyeon).
The heading dates of Kowinearly and Kowinmaster were 14 May and 18 May, respectively. The growth
stage of barley investigated at 22 May were late milk in Youngyang and Wooho, early dough in Dami
and early to medium dough in Yuyeon and Youho. Plant length of IRG in IRG + barley mixtures was 117
~118 cm, which was longer than those of IRG monoculture of 98~101 cm, and no lodging was found in
mixtures. The dry matter (DM) percentage at harvest was 20.7~25.4% in all treatments. The botanical
composition of IRG in mixtures was 43.1%. The percentage of spike per barley plant was become high
according to progressed maturity, as a 35.7%, 44.1%, 54.8% and 57.2% in late milk, dough, yellowish and
full ripeness stage, respectively, and the spike percentages of Youngyang and Wooho were tends to high.
The crude protein (CP) content of IRG as 9.0~10.0% was higher than that of barley (7.0~8.5%), and the
contents of NDF and ADF of barley were lower than those of IRG, and in vitro DM digestibility were
64.4% in Kowinearly, 64.1% in Kowinmaster, 64.5% in mixture, and 60.2% (Youho) to 66.4% (Wooho) in
barley. The yields of DM, CP and in vitro digestible DM were high in Kowinmaster+barley mixture as a
11,508 kg, 1,046 kg and 7,422 kg per ha, respectively (p<0.05). However, no significant differences in
forage yield were observed among cultivar of IRG, and barley, although Wooho was tends to high in
digestibility and forage yield among five barley varieties. In conclusion, the mixture cultivation of IRG
Kowinmaster + forage barley was recommended, because of preventing of IRG lodging, higher plant length
of IRG, increasing of forage yield, and stable production. Selection of suitable winter forage species and
variety for district, climate environment, and utilization type of farm was also important.

(Key words : Forage production, Mixtures, Nutritive value, Cultivar, Winter forage)
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Table 1. Meteorological data during growing season in Suwon

Mean temp.(C) Min. temp.(C) Precipitation(mm) Sunshine(hr)
ftem 2010  30years 2010 30years 2010 30years 2010 30years
January —4.4 —3.2 —9.6 —79 26.9 235 170.2 166.1
February 1.4 —1.0 —2.7 —58 56.7 24.0 151.2 170.8
March 4.6 4.5 0.5 —0.7 78.7 47.0 140.7 204.5
April 9.6 11.2 4.6 5.3 58.6 76.0 182.1 218.6
May 17.1 16.7 11.9 11.2 100.7 94.8 197.2 233.1

* Suwon Meteorological Station (2010), 30 years (1971 ~2000).
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Table 2. Growth characteristics of Italian ryegrass(IRG) and forage barley

Forage . First Head-  Lodg- Disease Growing stage
) Variety head- ing ing
species ing date (1~9)*  (1~9)* 15 May 22 May
Kowinearly 6 May 14 May 2~3 1 Mid. heading Early bloom
IRG
Kowinmaster 10 May 18 May ” 1 Early heading Late heading
Kowinearly _ _ _ _
IRG+ +Yuyeon 1 1
barley )
mix. Kowinmaster+ _ _ 1 1 — —
Yuyeon
Youngyang — - 1 2 Early bloom Late milk
Wooho - - 1 2 ” ”
Barley Yuyeon - - 1 2 E.~mid bloom E.~mid. dough
Dami — — 1 2 Early bloom Early dough
Youho — — 1 2 ” E.~mid. dough

* 1 (strong) ~9 (weak).
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Table 3. Percentage of botanical composition of Italian ryegrass (IRG) in IRG and forage
barley mixture according to harvest stage

Variety % of IRG (DM)
Early bloom  Mid. bloom Dough ripeness Mature Ave.
(IRG + barley) (22 May) (29 May) (5 June) (11 June)
Kowinearly + Yuyeon 42.4 34.4 44.3 50.0 42.8
Kowinmaster + Yuyeon 46.2 42.9 44 .4 39.6 433
Average 443 38.7 44.4 448 43.1

* Harvest stage was based on Kowinearly.
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Table 4. Percentage of spike per plant of forage barley according to harvest stage

Spike / Whole barley plant (% of DM)

Forage . - - -
species Variety Late milk Dough Yellowish  Full ripeness Ave
(22 May) (29 May) (5 June) (11 June) ’
IRG + Kowinearly + Yuyeon 31.6 38.9 48.1 46.0 41.2
barley  Kowinmaster + Yuyeon 35.7 37.5 52.7 53.4 44.8
. Average 33.7 38.2 50.4 49.7 43.0
Youngyang 37.5 46.3 61.4 62.6 51.9
Wooho 37.5 47.5 55.2 56.9 49.3
Yuyeon 34.4 42.2 49.3 55.3 45.3
Barley .
Dami 34.4 41.5 54.4 55.4 46.4
Youho 34.9 432 53.6 55.6 46.4
Average 35.7 44.1 54.8 57.2 47.9
4. AFZ IR 38~40%, I A2 63~64%, 39% Tl

ojgtg]¢t o]l s (IRG)SF HHE
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Table 5. The contents of crude protein (CP),

2 Bl oy AR s 72H 55~60%<F
34~36%= IRGSl Z3b+-ol] v|3)] skt

AE 43182 Kowinearly 64.4%, Kowinmaster
64.1%% FF37F 2ol {1 oW, Kowinmaster
+59 E9E 64.5%A 2 Kowinearly + -

A E94E 58.6%= wrof o] A=

% 4

U5k Fajo] dQesivty R HHE F
=8 AL 2388 $37) 664%E & A

neutral detergent fiber (NDF), acid detergent

fiber (ADF) and in vitro dry matter digestibility (IVDMD) of ltalian ryegrass (IRG) and

forage barley at harvest

Forage quality (% of DM)

Forage

species Veriety cp NDF ApF  Hemi o ypmp
RG Kowinearly 10.0 64.0 38.7 25.3 64.4
Kowinmaster 9.0 64.3 40.5 23.8 64.1
IRG+  Kowinearly + Yuyeon 7.3 63.7 39.1 24.6 58.6
br?]ril;y Kowinmaster + Yuyeon 9.1 62.9 393 23.6 64.5
Youngyang 7.7 55.8 34.5 21.3 63.3
Wooho 8.5 58.4 34.0 24.4 66.4
Barley Yuyeon 8.3 57.4 34.8 22.6 64.8
Dami 7.7 57.4 36.0 21.4 62.0
Youho 7.1 60.4 343 26.1 60.2

* The samples within three replications were mixed.
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Table 6. Plant length, dry matter (DM) percentage, forage yield of DM, crude protein (CP)

and in vitro digestible DM (IVDDM) of Italian ryegrass (IRG) and forage barley at

harvest
Forage Variety Plant length DM Forage yield(kg/ha)
species (cm) (%) DM CP IVDDM
Kowinearly 101 23.21 8,332° 830°° 5,363"
IRG Kowinmaster 98 20.70 9,746"° 874%° 6,245
tI)l;r(liJ; K"gl‘lnyifllly* g{ﬁgyl}go 24,51 10,033 733" 5,875
mix.  Kowinmaster- IR T8 5107 11,508 1,046 7,422°
yeon ey
Youngyang 104 24.11 9,568"° 735" 6,059""
Wooho 105 24.45 10,709*° 909*" 7,106"°
Barley Yuyeon 102 25.06 10,496"° 869" 6,805""
Dami 109 25.38 10,046"° 773" 6,230""
Youho 110 29.21 9,279*° 655" 5,583

® Means in the same column with different letter were significantly different (p<0.05).
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