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ABSTRACT

The barley (Hordeum vulgare L.) is now widely grown as a whole crop silage in Korea, but the quality
of that silage does not examined from farms. Therefore, this experiment was conducted to evaluate the
forage quality of whole crop barley that was participated in Silage Quality Contest in 2008. These data
were classified by region, dry matter (DM) yield, with or not additive, planting and harvest date.
Difference on the lactic acid content of barley silage was detected in the region, DM yield, additive and
harvest date (p<0.05), however, there were partially significant differences in chemical composition. There
were significant differences among moisture content in DM yield, pH in additive, and crude ash content in
additive and planting date of barley silage. Crude protein content was significant difference in the region,
and ether extract content was in region, DM yield and harvest date, however, non-fiber carbohydrate was
significant difference in planting date of barley silage. Neutral detergent fiber, acid detergent fiber and
relative feed value were significant difference only in the cultivation region of whole crop barley.
According to this experiment, differences in the silage quality were observed among whole crop barley
silages. Therefore, nutritive value as well as moisture and pH are important in silage quality evaluation of
whole crop barley. Especially, lactic acid is an important factor for the evaluation of whole crop barley
silage.

(Key words : Barley silage, Region, Additive, Planting date, Harvest date)
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Table 1. Instrumental conditions of high performance
chromatography (GC) for organic acid of silage

liquid chromatography (HPLC) and gas

HPLC GC
DB-FFAP
Column C18 (25cm) Column 30mx250zm nominal)
. 100 C to 220 T
Column temp. 40 T Column temp. (increase 10°C /min.)
Injector temp. 230 T
Detector UV Detector Detector FID detector, 230 C
Flow rate MP: 0.01N H,SO4 Flow rate H2 40 mL/min.
Flow rate:1.0 mL/min. Air 400 mL/min
N2 56.5 mL/ min.
Sample vol. 20 gl Sample vol. | 7
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visual appraisals and crude ash of whole crop barley silage

Moisture pH Visual appraisals Crude ash
Item Treatment (%) (1:5) (0-20) (%)
A 66.7 433 15.6 10.2
Region B 64.8 4.69 14.0 8.1
C 67.1 4.19 14.6 8.4
<5,000 68.3° 4.53 12.2 9.8
< 6,000 72.3* 3.92 13.8 94
DM yield <7,000 68.4% 428 15.4 8.6
(kg/ha) <8,000 64.4° 4.43 163 7.3
>8,100 56.8° 4.67 15.5 7.4
None 64.2 4.82% 13.7 10.2%
Additive . .
Added 67.0 422 14.8 8.3
< 20 Oct. 67.8 4.17 14.3 7.9°
Planting b
21-30 Oct. 64.9 4.37 15.7 7.3
date .
> 1 Nov. 66.5 4.53 12.7 10.9
< 15 May 67.1 4.60 15.0 8.6
Harvest
16-24 May 64.4 4.36 14.7 8.2
date
> 25 May 69.9 4.08 14.2 9.6

*® Means with different superscripts are significantly different(p<0.05).
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Table 3. Effects of region, yield, additive, planting date and harvest date on the chemical

composition (% dry matter) of whole crop barley silage

Ttem Treatment  CP EE NFC NDF  ADF  RFV  TDN
N 10.5° 2.7 316 4495 282 139 66.7°
Region B 8.0° 2.1° 26.2 5560 34.1° 106° 61.9°
C 7.7° 23" 31.1 50.5° 30.4° 121° 64.9™
<5,000 7.6 2.1° 252 55.3 343 106 61.8
<6,000 8.4 27 30.2 492 30.7 124 64.7
DM yield 5 400 88  24® 314 487 303 128 65.0
(kg/ha) b
<8,000 7.9 2.1 31.8 50.9 30.4 120 64.9
>8.100 8.5 2.1° 313 50.7 293 123 65.8
None 7.6 1.9 243 56.1 345 105 61.7°
Additive
Added 8.4 2.4 31.4 49.6 30.1 124 65.1°
<20 0ct. 79 2.4 318  50.1 30.5 122 64.8
Planti
anting 21-30 Oct. 7.8 22 315 512 30.4 120 64.9
date
> 1 Nov. 9.0 23 259° 519 32.4 118 63.3
<15 May 84 23 26.5 542 33.1 110 62.7
Harvest
arves 16-24 May 7.6 2.1° 30.5 51.7 311 118 64.3
date
> 25 May 96 2.8° 32.0 46.1 28.7 135 66.2

CP=crude protein, EE=ether extract, NFC=non-fiber carbohydrate, NDF=neutral detergent fiber, ADF=acid
detergent fiber, RFV=relative feed value, TDN=total digestible nutrients.
** Means with different superscripts are significantly different(p<0.05).
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Table 4. Effects of region, yield, additive, planting date and harvest date on the organic acid

of whole crop barley silage

Organic acid (%, dry matter) L/T Flieg's
Item Treatment
Lactic Acetic Butyric Total (%) score

A 297" 0.23 0.81° 4.01° 65.2 45
Region B 1.72° 0.14° 0.17° 2.63 68.3 60

C 3.41° 0.16"° 0.32° 3.88° 84.0 67

<5,000 278" 0.13 0.18 3.10 73.1 64

<6,000 3.88° 0.18 0.47 453 85.2 60
DM yield b

<7,000 3.46 0.16 0.35 3.97 87.2 68
(kg/ha)

<8,000 2.39 0.15 0.43 2.98 74.7 54

>8,100 1.97° 0.19 0.42 2.58 62.4 57

None 1.89 0.12 0.28 229 59.9 57
Additive

Added 3.19° 0.18 0.38 3.75° 81.8° 63

< 20 Oct. 3.47 0.18 0.23 3.89 83.7 70
Planting

21-30 Oct. 2.59 0.15 0.44 3.18 75.7 57
date

> 1 Nov. 2.77 0.17 0.36 3.30 722 60

< 15 May 2.15° 0.11° 0.35 2.61 62.4 51
Harvest b b

16-24 May 2.94 0.15 0.25 3.34 82.3 67
date

> 25 May 3.62° 0.25° 0.60 4.47 81.0 60

L/T=lactic acid/total organic acid.

** Means with different superscripts are significantly different (p<0.05).
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