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Feed Value and Fermentation Quality of Covered Barley Grain Silage with respect to
Days after Heading in Honam Region of Korea

Jong-Ho, Park”, Young-Jin 0h1, Young—-Keun Cheong1, Tae-Hwa Song1, Tae-ll Park1, Kwang-Won Lee1,
Kyong-Ho Kim1, Yang- Kil Kim‘, Jong—-Chul Park‘, and Bo—Kyeong Kim'

ABSTRACT This study aimed to determine the optimal harvesting time for covered barley to make grain silage, in Honam
region of Korea. We harvested six varieties of barley every third day from 24 to 42 days after heading (DAH). The moisture content
decreased from 62.4% at 24 DAH to 24% at 42 DAH. The moisture content at 36 DAH was 44.3%; however, moisture content at
39 and 42 DAH was lower than 40%. Yield of covered barley significantly increased from 24 to 42 DAH (p < 0.05). Yield at 36
DAH (557 kg/10a) was not significantly different from that at 39 and 42 DAH (p < 0.05). With respect to the feed value of barley
grain silage, the amount of crude fiber and crude ash was different by harvesting time (p < 0.05). However, the amount of crude
protein, crude fat, and total digestible nutrients (TDN) from 24 and 42 DAH was not significantly different. The pH of grain silage
from 24 to 42 DAH was between 3.8 and 4.2 and it was stable until 36 DAH (p < 0.05). However, the pH of grain silage at 39 and
42 DAH was 5.2 and 5.8, respectively, which was higher than the pH of silage with good fermentation quality. The lactic acid
content of barley grain silage from 24 to 42 DAH decreased from 5.5% to 0.5% (p < 0.05). The amount of lactic acid at 36 DAH
was higher than that at 39 and 42 DAH (p < 0.05). With respect to moisture content, yield, feed value, and fermentation, the optimal
harvesting time for grain silage of covered barley was 36 DAH. This could increase the use efficiency of harvesting machine for
barley and reduce the harvesting time gap between whole barley silage and grain silage in Korea. Moreover, using barley grain
silage for animal feed could reduce the import of corn.
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Table 1. High performance liquid chromatography (HPLC)
conditions for the organic acid analysis.

Items Conditions
Column SUPELCOGEL™ C-610H
Detector UV, 210 nm
Flow rate 0.5 ml/min
Solvent 0.1% Phosphoric acid

Absorbance 210 nm

Injection volume 20 ul
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Fig. 1. Moisture content of covered barley grain according
to days after heading(DAH).

Table 2. Average growth characteristics of covered barley in field.
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(Jeonju, Korea 2015~2016)

Variety Heading date Lodging Culm length Spike length No. of s;znke No. of grains per
0~9) (cm) per m spike

Dahyang 4.19 3 92+5.3" * 4.1+0.48 ° 830+193 * 50+7.3 °
Gwangan 4.19 3 88+4.1 ° 4.3+0.46 ° 774210 * 48+9.4 ™
Hyemi 4.18 2 87+9.9 ° 4.1£0.53 ¢ 704+131 47+8.1 ™
Keunalborilho 4.16 3 87+5.1 ¢ 4.240.53 ¢ 739+135 50+8.0 "
Olbori 4.19 3 93+5.4 * 4.0+0.47 © 7914231 * 46+10.8 ©
Youngyang 4.19 4 93+7.9 * 4.4+0.64 ° 668+155 ¢ 65£11.9 *

YMeantstandard deviation

““Different superscripts in the same column indicate significant difference(p<0.05).
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Table 3. Average yield performance of covered barley with respect to DAH.
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(Jeonju, Korea 2015~2016)

Yield(kg/10a)

Variety Dahyang Gwangan Hyemi 1:(0 ?ilﬂ?(l) Olbori \;C;lrllr;g Mean

DAH24 145 156 60 188 126 47 120+87.3"
DAH27 193 201 196 217 165 119 182+98.5 ¢
DAH30 353 338 387 342 350 306 346+126.1 ©
DAH33 515 436 499 518 450 309 454+123.5 °
DAH36 603 590 583 557 555 458 557+95.8 °
DAH39 602 613 574 589 580 516 579+86.9 °
DAHA42 588 629 606 566 574 509 578+95.0 °

YMeantstandard deviation

““Different superscripts in the same column indicate significant difference (p<0.05).

*Days after Heading.
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Table 4. Average pH and organic acid content of the grain silage harvested at different growing stages.
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(Jeonju, 2015~2016)

Organic acids

DAH Variety pH Acetic acid Butyric acid Lactic acid
%, DM

Dahyang 3.8 0.5 0.0 5.6
Gwangan 3.8 0.4 0.0 5.5
Hyemi 3.8 0.3 0.0 6.2
24 Keunalborilho 3.7 0.3 0.0 4.9
Olbori 3.9 0.3 0.0 5.5
Youngyang 3.8 0.4 0.0 54

Mean 3.8:0.06” © 0.4+0.08 ° 0.0 5543.1°
Dahyang 3.8 0.3 0.0 54
Gwangan 3.8 0.3 0.0 4.9
Hyemi 3.9 0.4 0.0 5.9
27 Keunalborilho 3.9 0.6 0.0 54
Olbori 3.8 0.3 0.0 4.9
Youngyang 3.9 0.3 0.0 4.5

Mean 3.840.05 ° 0.340.12 © 0.0 52424 °
Dahyang 3.9 0.4 0.0 4.9
Gwangan 3.9 0.5 0.0 5.0
Hyemi 4.0 0.6 0.0 5.7
30 Keunalborilho 4.0 0.7 0.4 6.7
Olbori 3.9 0.4 0.0 5.9
Youngyang 3.9 0.5 0.0 5.2

Mean 3.940.05 ° 0.5+0.11 ™ 0.1 5.6422 °
Dahyang 4.0 0.6 0.3 5.2
Gwangan 3.9 1.1 0.0 4.1
Hyemi 4.1 1.5 0.0 4.6
33 Keunalborilho 4.1 0.9 0.0 4.2
Olbori 4.0 0.4 0.0 4.3
Youngyang 4.2 1.3 0.6 3.1

Mean 4.0+0.10 ° 1.0+042 0.1 43+19 ™
Dahyang 4.2 0.7 0.0 3.5
Gwangan 4.1 1.4 0.0 3.1
Hyemi 43 1.2 0.3 3.9
36 Keunalborilho 4.3 0.9 0.2 2.7
Olbori 4.1 0.9 0.0 3.7
Youngyang 4.2 1.7 0.0 1.9

Mean 4.240.09 ¢ 1.24037 * 0.1 32419 °
Dahyang 5.5 0.6 0.0 1.0
Gwangan 52 1.0 0.0 1.1
Hyemi 5.7 0.4 0.0 1.0
39 Keunalborilho 4.7 0.6 0.0 1.2
Olbori 4.6 0.8 0.3 2.0
Youngyang 5.6 0.5 0.4 0.2

Mean 522005 ° 0.7+022 ™ 0.1 1113 °
Dahyang 6.3 0.1 0.0 0.2
Gwangan 5.6 1.2 0.2 1.1
Hyemi 6.2 0.3 0.0 0.4
42 Keunalborilho 5.8 0.5 0.0 0.4
Olbori 5.3 1.0 0.0 0.8
Youngyang 6.0 0.5 0.5 0.2

Mean 5.8£0.04 ° 0.6£042 ™ 0.1 0.5+0.7 ©

PMeantstandard deviation
““Different superscripts in the same column indicate significant difference (p<0.05).
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Table 5. Average feed quality of covered barley with respect to DAH. (Jeonju, Korea 2015~2016)

. Cp* EE CF CA NFE TDN

DAH Variety (%) (%) (%) (%) (%) Cattlet%)
Dahyang 10.9 23 8.3 32 69.1 76.3
Gwangan 10.7 23 9.5 32 68.5 75.9
Hyemi 10.8 2.6 8.2 3.4 70.1 77.6
24 Keunalborilho 10.8 2.4 8.3 3.1 69.9 77.1
Olbori 10.8 2.6 9.2 3.1 69.8 77.5
Youngyang 10.3 24 7.5 3.1 69.6 76.2

Mean 10.7£1.5™ 2.4+0.4° 8.5+2.4° 3.2+0.4° 69.5+2.6° 76.8+1.7"
Dahyang 11.0 23 7.7 32 69.5 76.4
Gwangan 10.5 24 7.6 3.0 70.8 771.5
Hyemi 11.7 25 7.1 33 70.0 77.6
27 Keunalborilho 11.3 2.3 7.2 3.2 71.2 78.0
Olbori 113 2.4 7.9 32 70.7 78.0
Youngyang 12.1 24 7.2 3.1 68.7 76.5

Mean 11.3+1.6° 2.4+0.4° 7.5£7.5® 3.2+0.4° 70.1+2.1% 77.3+1.6°
Dahyang 10.9 2.4 5.9 3.0 71.3 77.6
Gwangan 11.3 2.4 6.8 3.0 71.8 78.5
Hyemi 12.4 2.8 6.7 3.1 69.7 78.3
30 Keunalborilho 11.5 2.3 7.3 3.0 69.6 76.8
Olbori 11.0 2.5 7.0 2.9 71.5 78.4
Youngyang 11.5 2.4 7.0 2.9 69.3 76.5

Mean 11.4+1.6" 2.5£0.3" 6.8£1.7™ 3.0£0.3™ 70.5+2.0™ 77.7+1.8"
Dahyang 10.8 23 5.9 2.8 71.6 71.7
Gwangan 11.3 2.3 5.8 2.8 72.8 79.0
Hyemi 12.8 2.8 5.9 3.1 70.1 78.6
33 Keunalborilho 11.2 2.2 6.4 2.9 71.0 77.4
Olbori 11.0 23 6.1 2.8 72.3 78.5
Youngyang 12.0 2.4 6.0 2.9 69.8 77.2

Mean 11.5+1.5° 2.4+0.2° 6.0£1.3% 2.9+0.3° 71.3£1.9%" 78.1+1.5°
Dahyang 11.7 2.2 5.5 2.8 71.0 77.5
Gwangan 11.4 2.3 53 2.8 73.1 79.2
Hyemi 12.9 2.7 5.7 3.0 70.0 78.4
36 Keunalborilho 12.0 2.2 5.4 2.9 71.4 78.0
Olbori 10.8 23 5.8 2.7 72.3 78.3
Youngyang 10.5 25 5.8 2.8 71.5 77.7

Mean 11.5+1.6° 2.4+0.2° 5.6+1.0% 2.8+0.2° 71.6+1.4™ 78.2+1.2°
Dahyang 10.9 2.2 5.5 2.7 71.9 77.6
Gwangan 10.6 2.3 5.0 2.7 73.8 79.1
Hyemi 12.0 2.4 53 3.0 71.4 78.4
39 Keunalborilho 12.4 22 5.7 2.9 70.4 77.4
Olbori 1.2 2.1 53 2.7 72.9 78.6
Youngyang 9.3 2.5 5.4 2.7 72.7 77.8

Mean 11.1£1.3° 2.3+0.2° 5.4+0.9° 2.8+0.2° 72.2+1.7° 78.2+1.3°
Dahyang 11.3 2.2 5.3 2.7 71.3 77.3
Gwangan 10.7 23 5.0 2.7 73.6 79.0
Hyemi 13.4 23 5.1 3.0 70.1 77.8
42 Keunalborilho 12.3 2.4 5.6 2.9 70.1 77.5
Olbori 11.8 2.1 5.1 2.4 72.5 78.5
Youngyang 10.4 2.2 5.4 2.8 71.0 76.5

Mean 11.7+1.6" 2.2+0.3" 5.240.9° 2.7+0.2° 71.4+1.7" 77.841.2°

YMeantstandard deviation
““Different superscripts in the same column indicate significant difference(p<0.05).
CP: crude protein, EE: ether extract, CF: crude fiber, CA: crude ash, NFE: nitrogen free extract, TDN: total digestible nutrients
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““Different superscripts in the same column show the
significant difference(p<0.05).
Fig. 2. Yield and pH of covered barley according to DAH
(2015, 2016).
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