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ABSTRACT

This study was conducted to compare the agronomic characteristics and productivity according to the species and varieties of winter
forage crops in reclaimed land. Winter forage crops used in this study were developed in National Institute of Crop Science, RDA. Oats
(‘Samhan’, ‘Jopung’, ‘Tachan’, ‘Dakyung’ and ‘Hi-early’), forage barley (‘Yeongyang’, ‘Yuyeon’, ‘Yujin’, ‘Dacheng’ and ‘Yeonho’), rye
(‘Gogu’, ‘Jogreen’ and ‘Daegokgreen’) and triticale (‘Shinyoung’, ‘Saeyoung’, ‘Choyoung’, ‘Sinseong’, ‘Minpung’ and ‘Gwangyoung’) were
planted in the reclaimed land of Sihwa district in Hwaseong, Gyeonggi-do in the autumn of 2018 and cultivated using each standard
cultivation method, and harvested in May 2019(oat and rye: 8 May, barley and triticale: 20 May.) The emergency rate was the lowest
in rye (84.4%), and forage barley, oat and triticale were in similar levels (92.8 to 98.8%). Triticale was the lowest (416 tiller/nt’) and
oat was the highest (603 tiller/nY) in tiller number. Rye was the earliest in the heading date (April 21), triticale was April 26, and
oat and forage barley were in early May (May 2 and May 5). The plant height was the highest in rye (95.6 cm), and triticale and forage
barley was similar (76.3 and 68.3cm) and oat was the lowest (54.2 cm). Dry matter(DM) content of rye was the highest in the average
of 46.04% and the others were similar at 35.09~37.54%. Productivity was different among species and varieties, with the highest dry
matter yield of forage barley (4,344 kg/ha), oat was similar to barley, and rye and triticale were lowest. ‘Dakyoung’ and ‘Hi-early’
were higher in DM yield (4,283 and 5,490 kg/ha), and forage barley were higher in ‘Yeonho’, ‘Yujin’ and ‘Dacheng’ varieties (4,888,
5,433 and 5,582 kg/ha). Crude protein content of oat (6.58%) tended to be the highest, and TDN(total digectible nutrient) content
(63.61%) was higher than other varieties. In the RFV(relative feed value), oats averaged 119, while the other three species averaged 92~
105. The weight of 1,000 grain was the highest in triticale (43.03 g) and the lowest in rye (31.61 g). In the evaluation of germination
rate according to the salt concentration (salinity), the germination rate was maintained at about 80% from 0.2 to 0.4% salinity. The
correlation coefficient between germination and salt concentration was high in oat and barley (-0.91 and -0.92) and lowest in rye (-0.66).
In conclusion, forage barley and oats showed good productivity in reclaimed land. Adaptability is also different among varieties of
forage crops. When growing forage crops in reclaimed land, the selection of highly adaptable species and varieties was recommended.
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Table 1. Chemical properties of soil in experimental station
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Fig. 1. Mean air temperature and amount of precipitation during the growing season of Suweon region from 2018 to 2019.
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Fig. 2. Emergency rates and tiller number of winter forage crops.
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Table 2. Agronomic characteristics and yield of winter forage crops

. . . i Yield(kg/ha
Species Variety Heading date Plan(tcr};f):lght Dry(orz)a tter Fresh matter ( gDrz/ atter h(l(%x
Samhan May 7 46.3 36.06 5,900 2,099 100
Jopoong May 1 55.1 38.19 5,233 1,979 94
Oat Tachan May 1 61.1 33.68 11,333 3,792 181
Dakyung May 2 53.2 37.72 10,678 4,283 204
Hi-early April 28 55.1 37.11 14,978 5,490 262
Mean May 2 54.2 36.55 9,624 3,529 168
LSD(0.05) - 4.13 NS 867.4 317.2 -
Gogu April 22 97.8 50.57 1,858 994 100
Rye Jogreen April 17 96.5 45.76 2,344 1,073 107.9
Daegokgreen April 23 92.6 41.80 3,065 1,365 137.3
Mean April 21 95.6 46.04 2,422 1,144 115
LSD(0.05) - NS 5.23 541.7 218.4 -
Sinyoung April 28 74.2 37.42 3412 1,295 100
Saeyoung April 26 82.0 38.33 3,409 1,339 103.4
.. Choyoung April 26 71.1 37.54 2,272 865 66.8
Triticale . .
Sinseong April 24 87.4 39.11 4,255 1,656 127.9
Minpoong April 28 78.2 36.32 3,486 1,286 99.3
Kwangyoung April 26 64.7 36.48 1,085 401 31.0
Mean April 26 76.3 37.54 2,986 1,140 99
LSD(0.05) - NS 1.41 647.1 4294 -
Yeoungyang May 5 60.7 36.54 8,333 3,009 100
Yeonho May 6 75.1 35.10 13,917 4,888 162.4
Barley Yuyeon May 2 56.8 36.23 7,944 2,808 933
Yujin May 7 72.7 31.93 17,001 5,433 180.6
Dacheong May 5 76.2 35.66 15,750 5,582 185.5
Mean May 5 68.3 35.09 12,589 4,344 144
LSD(0.05) - 12.47 NS 642.6 3284 -

* NS : not significant
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Table 3. Forage quality of winter forage crops
Species Variety CP'(%) ADF (%) NDF (%) IVDMD'(%)  TDN'(%) RFV"
Samhan 5.88 31.14 47.18 76.11 64..30 128
Jopoong 741 33.04 52.96 68.84 62.80 111
Oat Taehan 6.50 32.47 50.07 77.13 63.25 118
Dakyung 6.60 32.35 52.00 74.38 63.34 114
Hi-early 6.50 31.05 48.62 75.19 64.37 124
Mean 6.58 32.01 50.17 74.33 63.61 119
LSD(0.05) 0.57 0.84 1.50 1.28 0.67 34
Gogu 7.20 37.55 57.78 74.74 59.16 96
Rye Jogreen 543 40.71 61.09 65.96 56.74 87
Daegokgreen 6.70 38.64 58.52 71.64 56.38 94
Mean 6.44 39.00 59.13 70.76 58.09 92
LSD(0.05) 0.29 0.69 242 3.11 0.55 43
Sinyoung 6.84 34.86 57.05 67.46 61.36 101
Saeyoung 6.72 34.08 55.83 68.25 61.99 104
.. Choyoung 5.11 35.62 51.71 67.28 60.76 110
Triticale .
Sinseong 3.88 38.06 55.60 63.81 58.83 99
Minpoong 7.20 35.52 57.12 72.53 60.84 100
Kwangyoung 6.44 36.60 58.21 71.41 59.98 97
Mean 6.03 35.79 55.92 68.12 60.62 102
LSD(0.05) 0.39 0.31 1.05 2.00 0.25 2.6
Yeoungyang 6.87 31.52 53.32 73.30 64.00 112
Yeonho 3.70 40.74 58.67 69.50 56.71 91
Barley Yuyeon 5.81 32.35 50.88 73.86 63.35 117
Yujin 5.16 38.30 55.58 67.71 58.64 99
Dacheong 4.74 34.76 54.85 71.35 61.44 105
Mean 5.26 35.53 54.66 70.94 60.83 105
LSD(0.05) 1.28 342 4.70 2.39 2.70 13.6

* CP : crude protein, ADF : acid detergent fiber, NDF : neutral detergent fiber, INDMD : in vitro dry matter digestibility, TDN : total digestible

nutrient, RFV : relative feed value
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Table 4. Thousand grain weight and germination rate according to salinity of winter forage crops

Species Variety 1,000 grain Salinity (%) Correlation
weight(g) 0 0.2 0.4 0.6 0.8 coefficient

Samhan 29.38 90.7* 77.7° 73.3° 70.0° 48.0° -0.91

Jopoong 32.53 85.7° 78.0° 71.0° 61.74 61.7¢ -0.95

Oat Tachan 43.15 86.7° 84.3 75.0° 71.0° 49.7° -0.90

Dakyung 4335 92.7° 89.0° 87.7° 68.7° 56.3° -0.89

Hi-early 32.09 79.3° 75.3% 70.3% 67.3° 4574 -0.88

Mean 36.14 87.0 80.9 75.5 67.7 52.3 -0.91
LSD(0.05) 1.06 7.20 5.78 8.40 NS NS

Gogu 22.90 93.3* 92.7* 95.7* 91.0" 82.7° -0.57

Rye Jogreen 29.79 93.0° 92.0° 90.7* 71.0° 57.3¢ -0.91

Daegokgreen 42.15 96.0° 94.0° 92.7° 77.3% 73.7° -0.80

Mean 31.61 94.1 92.9 93.0 79.8 712 -0.76
LSD(0.05) 1.71 NS NS NS NS 18.1

Sinyoung 39.11 95.7° 91.7% 92.3% 80.7° 83.7% -0.74

Saeyoung 43.27 83.7 81.3 82.7 71.7 77.0 -0.46

iy Choyoung 40.93 84.3 85.3 88.0 74.7 68.3 -0.54

Triticale .

Sinseong 38.85 89.0 93.0 91.3 84.7 77.7 -0.58

Minpoong 46.21 95.0° 97.0° 92.7° 90.7* 77.3 -0.79

Kwangyoung 49.94 94.0° 89.0° 75.3% 76.0™ 61.0° -0.87

Mean 43.03 90.3 89.6 87.1 79.7 74.2 -0.66
LSD(0.05) 1.56 10.77 NS 10.85 NS NS

Yeoungyang 28.01 89.0° 80.0° 77.0° 69.7° 47.0¢ -0.91

Yeonho 3434 92.0° 86.0° 84.3° 47.0° 41.3° -0.92

Barley Yuyeon 32.69 80.3° 62.7° 56.7° 30.7° 20.3° -0.97

Yujin 32.05 88.0° 83.7% 75.3° 47.3° 38.7° -0.95

Dacheong 34.67 83.0° 81.3° 73.3% 53.0% 49.7° -0.86

Mean 3232 86.5 78.7 73.1 49.5 39.4 -0.92
LSD(0.05) 1.11 6.86 12.49 14.19 8.76 19.13

* NS : not significant
*d Means within a row with different superscripts differ (p<0.05)
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