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ABSTRACT

This experiment was conducted to confirm the possibility of manufacturing artificial Italian ryegrass hay using far-infrared rays in
Korea. The machine used in this experiment was a far-infrared ray dryer capable of adjusting temperature, airflow, and far-infrared
radiation, and was conducted on Italian ryegrass harvested in May. Conditions for drying were performed by selecting a total of nine
conditions, and each condition was set to emission rate of 42 to 45%, and the internal temperature was set to 65C. The speed of
the air flow in the machine was 40-60 m/s, and the overall drying time was 30 minutes for 42% radiation, 25 minutes for 43%
radiation, and 20 minutes for 45% radiation. The final dry matter content according to each drying condition was 88.5% on average,
and the dry matter content suitable for hay was shown in the all treatment. Looking at the power consumption according to the drying
conditions, the lowest was found in the treatment that dried for 20 minutes at 45% radiation. In the drying rate, there was no
difference in drying conditions 1 to 5, but a significantly low tendency was shown in conditions 6 to 7. In terms of feed value, CP
and IVDMD were higher than raw materials in most drying conditions, and ADF and NDF contents were low, and tended to be high
in drying conditions 4, 7, and 8. Through the above results, it was judged that drying conditions 7 and 8 were the most advantageous

when considering drying speed, power consumption, and quality.
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Table 1. Growth properties of Italian ryegrass for drying
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Table 2. Drying conditions of far—infrared dryer
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Drying condition

Treatment 0 - - -
Emission rate (%) Temperature (C) Wind speed (m/s) Rum time (min.)
1 42 65 60 30
2 42 65 50 30
3 42 65 40 30
4 43 65 60 25
5 43 65 50 25
6 43 65 40 25
7 45 65 60 20
8 45 65 50 20
9 45 65 40 20

Table 3. Initial and final dry matter(DM) content and wattage by drying condition of Italian ryegrass

Treatment Initial DM Final DM Electricity
(%) (%) (kw/h)

1 40.40 90.25 2.6

2 46.15 90.27 24

3 41.40 91.40 2.3

4 45.43 90.38 23

5 47.65 87.26 2.1

6 47.11 84.03 2.0

7 41.65 91.05 1.9

8 44.50 87.08 1.7

9 40.22 84.78 1.6
Mean 43.8 88.50 2.1
LSD(p<0.05) NS 3.24 0.61
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Fig. 1. Drying rate according to drying conditions of Italian ryegrass.
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Table 4. Forage quality according to drying conditions of lItalian ryegrass

Treatment CP (%) ADF (%) NDF (%)  IVDMD (%)  TDN (%) RFV
Before drying 6.47 43.84 63.07 63.14 54.27 81
Hot air drying 6.91 42.66 62.27 64.47 55.20 83

1 7.04 40.08 58.07 67.59 57.24 92
2 6.84 40.97 58.67 66.37 56.53 90
3 6.71 41.07 59.14 66.04 56.45 90
4 7.12 38.14 57.16 68.07 58.77 96
5 7.08 40.07 58.23 67.50 57.24 92
6 7.03 40.27 58.67 67.08 57.09 91
7 7.24 38.07 57.08 68.94 58.82 97
8 7.18 39.27 57.39 68.07 57.88 95
9 7.07 40.83 57.94 67.59 56.64 92
Mean 6.97 40.48 58.88 66.81 56.92 91
P(0.05) 0.207 2.838 3.018 2.148 2.243 5.2
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