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Effect of Feed Value and Fermentative Quality According to Harvesting Time of
Barley and Wheat Grain Silage

Tae—-Hwa Song+, Young-=Jin Oh, Hyeon—-Jong Kang, Tae-Il Park, Young—Keun Cheong,
Yang Kil Kim, and Bo—Kyeong Kim

National Institute of Crop Science, RDA, WanJu-gun 565-851, Korea

ABSTRACT This experiment was conducted to determine
the optimal harvesting time for barley and wheat grain for
the production of fermented grain feeds, and to investigate
their fermentation quality according to harvesting time. As
a result, grain moisture content was decreased with late
harvest, whereas spike weight ratio and 1000 grain weight
were increased with prolonged period after heading. Grain
yielding was increased with late harvesting time significantly
at p<0.05. Crude protein content was increased with late
harvesting time, but crude fiber content was decreased. Crude
fat and ash content were slightly decreased, but not statistically
significant. Comparing the effects of fermentation on feed
value of winter cereal grain, the approximate compositions
were slightly increased after fermentation, but the difference
was not significant. Fermentations resulted in increasing the
pH value of winter cereal grain silage with late harvesting
time, but decreasing the lactic acid content (p<0.05). No
significant difference was found in acetic acid, and butyric
acid was not detected. Considering the quantity and quality
of fermentation, barley and wheat can be used for winter
cereal grain silage when they were harvested at 35 days
and 40-45 days after heading, respectively.

Keywords : barley grain, wheat grain, silage, feed value,
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Table 1. HPLC conditions for the analysis of organic acids.

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 wl
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Fig. 1. Changes in moisture content of winter cereal grain at
different harvesting time.
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24 T 40U Z47F 56.3%, 60.5%S}F 29.1 g, 272 golql  0.7~1.3%, 3|5 ko] 1.8~2.1%, 245 THFS 2.0~2.3%
oh 9 &5 F 3590 oAmlE HPFol 342%, 29.1 2 BEAEohL Huste] B A AT E T tha W2 )
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Table 2. Growth characteristics and yield of winter cereal grain at different harvesting time.

Species Harvesting time* Spike length (cm) No of grain/Spike Spike wt ratio (%) Yield (kg/10a) 1000 grain wt (g)
30 5.0 61 51.4 320° 26.3
Barley 35 4.9 60 55.0 385" 27.2
(Youngyang) 40 52 60 56.3 435° 29.1
Mean 5.0 60 54.2 380 27.5
30 5.0 55 473 333° 22.9
Barley 35 52 60 51.4 392° 26.1
(Seassal) 40 5.1 59 60.5 467 272
Mean 5.1 58 53.1 397 25.4
35 8.7 35 342 335° 29.1
Wheat 40 8.7 37 54.5 482° 34.1
(Gumgang) 45 8.6 35 63.2 548" 35.6
Mean 8.7 36 50.6 455 329

““Means in a row with different superscripts are significantly different(p<0.05).

*Day after heading
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Table 3. Changes in feeding value of winter cereal grain between before and after ensiling at different harvesting time.

o 6 TDN
Species Llarvesting ime  opy g cp CA NFE : :
(Day after heading) Chicken  Pigs Cattle
30 11.1 2.5 75 3.1 66.9 74.9 77.9 82.5
Barley 35 12,6 2.4 52 3.0 67.8 76.3 793 83.5
(Youngyang)
40 13.3 2.5 5.8 3.0 66.4 75.9 78.8 83.1
30 119 20 2.4 33 71.4 77.8 80.7 84.6
Before Barley 35 12.3 22 2.4 33 70.8 78.0 80.8 84.7
ensiling (Seassal)
40 134 22 23 2.6 70.4 78.1 81.0 84.8
35 129 23 3.8 2.8 69.1 80.7 88.8 87.9
Wheat 40 13.3 2.0 3.4 25 69.8 80.9 89.2 88.1
(Gumgang)
45 13.8 2.0 2.2 2.1 71.0 82.2 90.3 89.0
30 129 26 7.6 3.1 65.0 74.8 77.8 82.2
Barley
35 13.2 2.4 7.0 2.8 65.6 753 78.3 82.6
(Youngyang)
40 13.8 25 59 2.9 66.0 76.0 78.9 83.1
30 12.3 25 3.8 23 70.1 78.1 80.9 85.1
After Barley 35 13.7 2.4 35 2.4 69.0 78.0 80.8 84.8
ensiling (Seassal)
40 144 22 3.0 2.9 68.4 77.7 80.5 84.4
35 134 24 5.7 2.7 66.8 79.5 87.9 87.3
Wheat 40 14.2 2.1 43 25 67.9 80.4 88.6 87.8
(Gumgang)
45 14.3 22 32 1.9 69.3 81.7 89.9 88.8

*CP: Crude protein, EE: Ether extract, CF: Crude fiber, CA: Crude ash, NFE: Nitrogen free extract, TDN: Total digestible

nutrients
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Table 4. Change of pH and organic acid content according to different harvesting time of winter cereal grain silage.

Harvesting time Moisture

Organic aicd (%, DM)

Species . H
P (Day after heading) content (%) p Lactic Acetic Butyric
30 54.9 4.0 4.46° 0.33 -
(Yo]i?gzng) 35 45.1 4.1 2.74° 0.4 -
40 30.9 4.3 1.72¢ 0.55 -
30 493 3.9 4.11° 0.44 -
Barley 35 353 43 231° 0.66 -
(Seassal)
40 23.5 4.5 1.48° 0.53 -
35 48.2 3.8 5.34° 0.59 -
Wheat 40 42.5 4.1 256" 0.63 -
(Gumgang) 5
45 34.6 4.2 2.34 0.25 -

““Means in a row with different superscripts are significantly different (p<0.05)
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