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ABSTRACT

This experiment was conducted to confirm the possibility of preparing Sorghumxsudangrass hybrid artificial hay using far-infrared
rays in Korea. The machine used in this experiment is a drying device based on far-infrared rays, and is designed to control
temperature, air flow rate, far-infrared radiation amount, and air flow speed. The Sorghumxsudangrass hybrids harvested in late
September were wilted in the field for one day, and a drying test was performed on them. Conditions for drying were performed by
selecting a total of 7 conditions, and each condition induced a change in radiation amount in a single condition (42%) and two steps
(4 treatments) and three steps (2 treatments). The speed of the air flow in the device was fixed at 60 m/s, and the run time was
changed to 30, 60, and 90 minutes. The average dry matter (DM) content was 82.84%. The DM content was 59.94 and 76.91%,
respectively, in drying conditions 1 and 3, which were not suitable for hay. In terms of drying rate, it was significantly higher than
80% in the 5, 6 and 7 treatment, and power consumption was slightly high with an average of 5.7 kw/h. As for the feed value
according to each drying condition, the crude protein (CP) content increased as the drying time increased, and there was no significant
difference between treatments in ADF, NDF, IVDMD and TDN content. In terms of RFV, treatment 1, which is a single condition,
was significantly lower than the complex condition. Through the above results, it was determined that the drying conditions 4 and 5
were the most advantageous when considering the drying speed, power consumption, and quality.
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Table 1. Sample condition of Sorghum X sudangrass hybrid for drying

Growth stage Plant height (cm)

Dry matter content (%)

Yield (kg/ha)

Fresh Dry

Heading stage 258 23.18

62,096 14,394
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Drying condition

Treatment — o - - -
Emission rate (%) Temperature (C) Wind speed (m/s) Run time (min.)
1 42 65 60 30
2 40-36 65-61 60 30-30
3 40-36 65-61 60 30-30
4 44-40 65 65 30-30
5 46-42 65 65 30-30
6 46-42-38 65 60 30-30-30
7 47-44-42 65 60 30-30-30

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

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

1 31.20 59.94 2.7

2 32.85 83.11 4.7 .

Same condition

3 33.61 76.91 4.6
4 35.14 84.79 5.6
5 33.28 87.80 5.8
6 34.84 92.07 8.0
7 33.85 95.55 8.4
Mean 33.54 82.84 5.7
LSD(p<0.05) NS 2.09 0.02

* NS : not significant.
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Fig. 1. Drying rate according to drying conditions of Italian ryegrass. > Means in the figure with different superscripts

are significantly different (£{0.05).
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Table 4. Forage quality according to drying conditions of lItalian ryegrass

Treatment CP (%) ADF (%) NDF (%) IVDMD (%)  TDN (%) RFV
Before drying 11.37 40.92 61.48 65.76 56.57 86
Hot air drying 10.74 41.83 62.52 64.87 55.85 84
1 10.07 42.94 62.87 64.08 54.98 82

2 11.24 4127 61.07 65.14 56.30 86

3 10.84 41.03 61.37 65.68 56.49 86

4 11.86 40.17 61.27 66.07 57.17 87

5 11.83 40.26 60.46 66.52 57.09 89

6 12.08 40.06 60.07 66.97 57.25 89

7 11.94 40.94 60.37 66.83 56.56 88

Mean 11.33 41.05 61.28 65.77 56.47 86
LSD (p<0.05) 1.22 NS NS NS NS 5.9

* NS : not significant, CP (crude protein), ADF (acid detergent fiber), NDF (neutral detergent fiber), IVDMD (in vitro dry matter digestibility),

TDN (total digestible nutrient), RFV (relative feed value).
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