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ABSTRACT

Cultivation of high-quality forage crop by using fallow field during winter is required for national high feed self-sufficiency and
establishment of self-supply system of high-quality forage crop. Field experiments for cultivation of high-quality winter forage crop
were conducted at the paddy and upland fields in Cheonan and Anseong city with treatments of single Italian ryegrass(IRG) and IRG
mixed with forage barley at the paddy field and of single forage barley and forage barley mixed with IRG at the upland field in
the Mid-west plain. Several cultivation conditions such as broadcasting IRG seed under standing rice, sowing time, tillage method,
drainage condition, mixed sowing with forage barley were compared to know the change of growth, yield and quality of winter forage
crop. In particular, over-wintering rate and dry matter yield were decreased significantly in late-sown IRG and moisture-stressed forage
barley. Yield and quality of forage crops were increased by sowing after tillage, mixed sowing of IRG with barley at the paddy field
with good drainage. High yield as much as dry matter 10 MT ha™ with high feed value could be obtained by early sowing of feed
barley mixed with IRG at the upland field. Cultivation conditions such as early sowing, sowing after tillage, drainage management are
required for higher dry matter yield, quality and stable cultivation of winter forage crops in the mid-west plain of Korea.
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Table 1. Mean temperatures, rainfalls and respective deviations from 10 year mean in Anseong and Cheonan region

over 2014~2015.

. . Year 2014 Year 2015
Region Main weather
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
Mean temp. Measures 13.7 7.3 -3.1 -14 0.6 53 12.2 17.8
(T) Deviation ' -0.3 0.5 -2.3 1.8 0.4 0.0 0.6 -0.1
Anseong ;
Rainfall Measures - 29.0 27.5 150 250 300 1085 30.5
(mm) Deviation ™ - -13.6 -0.6 -1.1 34 278 465 -44
Mean temp. Measures 13.0 7.0 -2.7 -1.3 0.6 5.4 11.8 17.2
(T) Deviation ' -0.5 0.2 -2.6 0.4 -0.2 -0.7 -0.9 -0.5
Cheonan -
Rainfall Measures 143.0 30.5 34.0 13.5 31.0 26.5 96.5 24.5
(mm) Deviation " 67.7 -29.3 -8.8 4.6 0.6 -3.8 3.0 -35.2

" Mean temperature - 10 year mean temperature, ¥ Monthly rainfall - 10 year mean monthly rainfall
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Table 2. Over-wintering rates of IRG and barley according to region in paddy and upland fields on March 12 in 2015.

Region . S
Forage combination Over-wintering rate (%)
(town)
Single IRG 78.0
Cheonan
. IRG 70.5
(Seongnam) Mixed
Barley 88.3
Paddy Single IRG 64.5
Anseong
. IRG 79.1
(Gosam) Mixed
Barley 72.5
LSD(0.05) 26.0
Single Barley 98.6
Cheonan
s ) Mixed Barley 98.1
eongnam ixe
g IRG 99.6
Upland Single Barley 76.7
Anseong
(Mi ) Mixed Barley 84.7
iyan ixe
vane * IRG 64.0
LSD(0.05) 16.2

Table 3. Growth amounts of forage crops according to region and forage combinations in paddy and upland fields

during heading stages in 2015.

Region L Dry weight on May 7 (MT ha™)
Forage combination

(town) Barley IRG Total
Cheonan IRG - 2.73 2.73
(Seongnam) IRG+Barley 0.63 1.99 2.62

Paddy
Anseong IRG - 297 297
(Gosam) IRG+Barley 2.23 2.67 4.90
Cheonan Barley 5.26 - 5.26
(Seongnam) Barley+IRG 5.00 3.96 8.96

Upland
Anseong Barley 6.56 - 6.56
(Miyang) Barley+IRG 7.60 0.22 7.82
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Table 4. Dry matter yields of forage crops according to region and forage combinations in paddy and upland fields

in 2015.
Region o Dry weight yield (MT ha™)
Forage combination
(town) Barley IRG Total
Cheonan IRG - 6.13 6.13
(Seongnam) IRG+Barley 1.19 3.95 5.14
Paddy
Anseong IRG - 4.83 4.83
(Gosam) IRG+Barley 4.04 3.71 7.75
Cheonan Barley 8.10 - 8.10
(Seongnam) Barley+IRG 6.36 4.16 10.53
Upland
Anseong Barley 9.76 - 9.76
(Miyang) Barley+IRG 9.22 0.52 9.74
LSD(0.05) - - 1.36
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Table 5. Feed values of forage crops according to region and forage combinations in paddy and upland fields in 2015.

Region Forage CP(%) NDF(%) ADF(%) DDM(%) RFV  TDN(%)
(town) combination
Cheonan IRG 7.6 57.6 343 62.2 100 61.8
Paddy (Seongnam) IRG+Barley 6.2 56.9 335 62.8 103 62.4
Anseong IRG 8.0 55.8 32.8 63.3 106 63.0
(Gosam) IRG+Barley 73 59.0 34.9 61.7 97 61.5
Cheonan Barley 5.6 512 279 67.2 122 66.9
Upland (Seongnam) Barley+IRG 6.4 58.4 33.7 62.7 100 62.4
Anseong Barley 7.2 57.7 323 63.7 103 63.4
(Miyang) Barley+IRG 73 57.6 33.2 63.0 102 62.6
LSD(0.05) 1.6 1.8 2.4 1.9 8 1.1

% Dry digestible matter(DDM) = 88.9-0.779ADF, Dry matter intake(DMI) = 120/NDF,

Relative feed value(RFV)=(DDMxDMI)/1.29,
Total digestible nutrients(TDN)=88.9-(0.79xADF)
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