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ABSTRACT This study aims to understand the growth 7y Zr42 7445 Qi) ofof 1990W 9] AR FUF2
and changes of nutritional composition in five winter 60X EoA] H2 91HES T A3 Holutir glo] 2
forage crops including barley, wheat, oat, rye and triticale. AIE FAL 95t ZALRAIALY 7]HlEHEo) RolrT) W

In Korea, the winter-season cultivation of the crops could
enhance land use efficiency and mmprove the global com-
petitiveness of domestic livestock industry by providing
high quality forage. Total content of crude protein in plants
decreased after heading. Leaves and spikes had high crude
protein while stem showed the lowest with less than 7%.
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Table 1. Changes of the crude protein contents in the five
winter crops at four different days after heading

Crop DAH' Spike Leaf Stem  Whole Crop
_____________________ O e
Barley 10 12.9 23.6 7.2 11.6
20 10.9 21.9 4.7 9.0
30 10.5 18.3 4.2 84
40 10.3 6.9 2.1 7.0
Wheat 10 9.2 19.5 4.6 8.0
20 10.2 18.4 3.8 7.2
30 11.2 11.1 2.6 6.3
40 11.3 5.6 1.6 7.1
Oat 10 9.2 19.0 5.5 7.9
20 9.6 21.7 5.3 8.7
30 10.8 17.4 3.6 8.4
40 11.0 8.0 2.0 7.2
Rye 10 17.3 214 6.2 9.5
20 15.7 21.0 5.5 8.3
30 12.8 17.5 5.6 7.5
40 12.6 20.0 4.1 6.3
Triticale 10 9.4 16.5 3.6 7.0
20 10.0 16.3 3.5 6.6
30 9.6 14.4 3.0 6.0
40 9.6 8.0 2.5 6.3

'DAH : Days after heading
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Table 2. Changes of acid detergent fiber (ADF) contents in
the five winter crops at four different days after

heading
Crop DAH' Spike Leaf Stem Whole Crop
_____________________ 0y mmmmmmem oo
Barley 10 27.3 21.9 393 33.6
20 17.4 20.1 39.9 27.4
30 11.8 22.4 40.3 25.0
40 10.1 29.0 48.7 25.8
Wheat 10 28.8 22.7 273 26.7
20 21.5 27.0 24.2 24.0
30 15.9 19.1 27.8 23.0
40 13.4 27.3 33.5 22.2
Oat 10 29.7 23.5 42.3 36.7
20 26.2 24.2 47.9 36.6
30 19.8 20.1 45.8 29.9
40 14.3 27.7 46.7 28.2
Rye 10 30.5 23.5 39.8 36.6
20 27.6 19.6 41.5 37.6
30 26.5 25.6 40.6 37.5
40 19.9 21.6 42 .4 37.6
Triticale 10 23.9 253 38.3 33.5
20 27.9 274 36.5 33.5
30 29.8 25.1 35.1 32.6
40 12.6 27.2 29.9 26.0
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Neutral detergent fiber(NDF)
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Fig. 1. Relationship between acid detergent fiber (ADF) contents
and stem weight ratio (SWR) in the five winter cereal
crops including barley, wheat, oat, rye and triticale.
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Table 3. Changes of neutral detergent fiber (NDF) contents
in the five winter crops at four different days after

heading
Crop DAH' Spike  Leaf Stem  Whole Crop
_____________________ /A
Barley 10 42.0 34.5 60.5 51.8
20 26.5 38.3 59.9 41.9
30 19.4 349 61.2 38.8
40 17.3 42 .4 65.5 37.0
Wheat 10 43.9 34.2 43.0 41.6
20 34.1 43.2 38.1 37.9
30 25.0 314 43.9 36.4
40 23.0 42.2 49.9 34.9
Oat 10 45.0 37.9 63.3 55.3
20 43.0 28.3 68.7 55.1
30 31.3 31.2 65.2 44.5
40 23.8 43 4 67.3 42 4
Rye 10 46.4 38.5 60.1 55.6
20 44.1 32.9 62.9 57.6
30 44.0 413 61.0 57.3
40 30.9 35.2 64.4 57.4
Triticale 10 48.5 39.2 55.2 51.1
" 20 43.6 43.0 54.7 50.9
30 46.6 40.3 52.5 49.6
40 204 43.0 59.4 39.6

'DAH : Days after heading.
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Relative feed value(RFV)
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Fig. 2. Relationship between neutral detergent fiber (NDF) con-
tents and stem weight ratio (SWR) in the five winter
cereal crops including barley, wheat, oat, rye and triticale.
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Table 4. Changes of relative feed value (RFV) in the five
winter crops at four different days after heading

Crop DAH' Spike Leaf Stem Whole Crop
Barley 10 150 194 90 113
20 265 178 90 150
30 383 190 87 167
40 435 145 72 173
Wheat 10 141 194 146 152
20 197 146 171 172
30 285 219 142 181
40 318 149 117 191
Oat 10 136 173 82 101
20 148 170 70 102
30 - 218 218 76 137
40 304 144 73 147
Rye 10 131 171 90 101
20 142 208 84 96
30 144 155 87 97
40 221 190 81 97
Triticale 10 135 164 99 114
20 143 146 103 115
30 131 160 109 119
40 360 146 o1 161

'DAH : Days after heading
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Fig. 3. Relationship between relative feed value (RFV) and
stem weight ratio (SWR) in the five winter cereal
crops including barley, wheat, oat, rye and triticale.
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