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ABSTRACT

This study was carried out to analyze winter cereal crops for harvest time, proper drying time and
haylage quality in order to investigate the possibility of the production of good quality haylage substitute
for hay. As a result, in case of productivity and feed value, dry matter yield and TDN vyield was
increased with late harvest and crude protein and NDF, ADF was decreased (p<0.05). To make haylage for
whole crop barley, oats, triticale, whole crop wheat need more than 32 hour wilting time in the milk ripe
stage, yellow ripe stage need about 8~24 hour, and wilting time did not need the full ripe stage. Rye
does not suitable for making haylage because of difficulty pre-wilting time. In case of fermentative quality
on haylage, pH was increased with late harvest on all winter cereal crop forage. Lactic acid content was
decreased with late harvest (p<0.05), and highest in the milk ripe stage. Acetic acid was also decreased
with late harvest, and butyric acid was not detected. In conclusion, to harvest sooner of winter cereal
crops could be an efficient way when making haylage in terms of protein content and fermentation quality.
Ray can used as fresh and silage, because difficulty for pre-wilting time in Korea. Whole crop barley,
oats, triticale, wheat can be used haylage when harvested yellow ripen stage and pre-wilting time for 8~
24 hours.

(Key words : Winter cerael crops, Forage, Haylage, Feed value, Fermentative quality)
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Fig 1. Daily weather items on 1 May~20 June, Mean of 2011~2012 and Normal year.
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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 ul
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Table 2. Changes in moisture content of winter cereal crops for forage at different harvest
stages and pre-wilting times

Wilting time (h)

Species Harvest stages 5 2 n 7 3
Milk ripe stage 75.6° 68.0 60.9 59.3 55.2

Barley Yellow ripe stage 55.6 46.9 44.2 - -
(Youngyang) Full ripe stage 37.1° - - — —
Mean 56.1 57.4 52.6 59.3 55.2
10 days after heading 76.8° 75.3 71.2 66.1 57.4

Rye 20 days after heading 68.4° 59.2 54.9 48.7 45.2
ays after headin . . . . -
(Gogu) 30 days after heading 65.2° 57.1 51.0 445

Mean 70.1 63.8 59.0 53.1 51.3

Milk ripe stage 75.2° 65.9 60.2 57.6 49.8

Oat Yellow ripe stage 66.0° 54.8 51.4 48.9 432
(Samhan) Full ripe stage 56.9° 48.6 44.2 - -
Mean 66.0 56.4 51.9 53.3 46.5
Milk ripe stage 68.4° 56.6 50.8 49.2 46.2

Triticale Yellow ripe stage 54.0° 45.0 435 - -
(shinyoung) Full ripe stage 37.5° - - - -
Mean 53.3 50.8 47.2 49.2 46.2
Milk ripe stage 68.9° 56.8 48.7 48.3 457

Wheat Yellow ripe stage 61.4° 51.0 46.7 458 -
(cheongwoo) Full ripe stage 50.3° 35.1 - - -
Mean 60.2 47.6 47.7 47.1 45.7

*® Means with different superscripts in the same column significantly differ at p<0.05.
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Table 3. Changes in productivity of winter cereal crops for forage at different harvest stages

Harvest stages

Yield (MT ha™)
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Fresh Dry matter TDN

Milk ripe stage 38.7° 10.3° 6.8°
Yellow ripe stage 30.9° 14.3° 9.7°
Full ripe stage 26.1° 16.9° 11.4°
Mean 31.9° 13.8° 9.3°

10 days after heading 41.4° 11.4° 6.5°
20 days after heading 37.4° 13.4° 7.9
30 days after heading 37.3° 15.4° 9.1°
Mean 38.7° 13.5° 7.8°

Milk ripe stage 50.6° 14.5° 8.8°
Yellow ripe stage 40.2° 15.9° 10.1%
Full ripe stage 33.0° 15.9% 10.2%
Mean 413" 15.4° 9.7°

Milk ripe stage 43.9° 16.8" 10.9°

Yellow ripe stage 38.9° 19.3° 12.7

Full ripe stage 22.8° 16.6° 11.1

Mean 35.2° 17.6" 115

Milk ripe stage 40.6° 14.5° 9.9%
Yellow ripe stage 33.2° 14.7° 10.3°
Full ripe stage 24.4° 13.8" 9.5°
Mean 32.7° 14.3° 9.9°

™ Means with different superscripts in the same column significantly differ at p<0.05).
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Table 4. Changes of feed value of haylage of winter cereal crops for forage at different

harvest stages

Species Harvest stages

Chemical composition (%)

Before haylage After haylage

CP  NDF ADF TDN CP  NDF ADF TDN

Milk ripe stage

7.6° 524* 203 657" 8.4% 49.4* 280° 66.9°

(Yo%ig;e/;/ng) Yellow ripe stage  6.6° 49.3° 26.9° 67.7° 7.1° 491" 275" 67.2°
Full ripe stage 6.0° 482° 27.2° 66.9*° 68 46.0° 26.0° 68.4°

Mean 6.7° 49.9° 27.8° 66.8°  7.4° 482°° 27.2°° 67.5"°

10 days after heading ~ 8.7° 615° 37.7% 58.7° 10.1° 62.4° 37.1° 59.6°

(c? Oyge 0 20 days after heading ~ 7.3° 64.3° 395 58.3 79" 659° 395" 57.8°
30 days after heading  5.8° 68.5° 40.1° 56.9° 6.8° 70.3° 421° 557°

Mean 7.3° 647" 301" 580° 83° 662" 396" 57.7°

Milk ripe stage 8.3" 589° 354° 609° 87 585" 349* 614

(Sa?na;a ) Yellow ripe stage ~ 7.1° 53.8° 314" 641" 7.7° 52.7° 304" 64.9°
Full ripe stage 6.3° 50.1° 20.1° 66.0"° 6.8° 488 289" 66.1°

Mean 7.2° 542° 320° 637° 7.7° 533° 314° 64.1°

Triticale Milk ripe stage 7.2° 540° 31.7%° 639° 75 521 30.8° 64.6°

(shinyoung) Yellow ripe stage

Full ripe stage

6.3 49.7° 39.2° 659° 67" 489" 291" 659°
6.1° 47.4° 27.2° 674  66° 47.9° 277" 67.1°

Mean 6.5 50.4° 29.3° 657° 6.9° 49.6° 29.2° 65.9°
Milk ripe stage 9.7 47.0° 26.8° 67.8" 102 493" 278 67.0°
Wheat
(cheongwoo) Yellow ripe stage ~ 8.7° 42.1° 229° 709° 9.0° 478 262*° 68.3
Full ripe stage 6.7° 45.6° 23.6° 703 7.1° 424" 226" 71.1°
Mean 8.3" 4495 244 697" 87" 465° 255° 688"
a-c, A-D

Means with different superscripts in the same column significantly differ at p<0.05.

bkl ol2ldk Agke WEFdE AR & FATIF Rdes molAe AES Bt
dA M E Zokom, AR 2A A ANEFS AFd BF {57 Y 5
& vlasl & o, sldeHelA duid ko]l s BN, FEAIIIL moldE askal
04~1% =7 YEbal, NDFeF ADF 9+ Bl TH(p<0.05). ZAtw= 8Hx]7]7F =oldell uhe}
%8 3hs Btk Hashs Ags BHla, e AEHA &

AT WFHE B ZbgheFo] S>FAE>
4, WEH §|Ya|X| wEsEZA EEAL>EE>TY so= SHEo] it 3.68

FEAP mE wF
Table 59} #th pHe= B

it mE

EEER

[e]
T
W BE 5

%= 7H w2 e ®ola, we, Adrt 4

2 7} 2.63%, 2.4T%% e kS wgr)

3T
mEw

— 424



Song et al.: Feed Value and Fermentative Quality of Haylage

Table 5. Changes of pH and organic acid content of haylage of winter cereal crops for

forage at different harvest stages

Organic acid (%, DM)

Species Harvest stages pH - - -
Lactic Acetic Butyric
Milk ripe stage 4.8 3.35° 0.90 -
Barley Yellow ripe stage 5.0 2.29° 0.19 —
(Youngyang) Full ripe stage 5.1 2.26" 0.06 -
p g
Mean 5.0 2.63° 0.38 -
10 days after heading 4.6 4,08° 1.65 -
Rye 20 days after heading 4.8 3.49" 1.20 -
(Gogu) 30 days after heading 48 3.47° 1.26 -
Mean 4.7 3.68" 1.37 -
Milk ripe stage 4.9 2.74° 0.88 -
Oat Yellow ripe stage 5.0 2.41° 0.15 -
(Samhan) Full ripe stage 5.2 2.25 0.13
Mean 5.0 2.47° 0.39 -
Milk ripe stage 4.9 3.25° 1.75 -
Triticale Yellow ripe stage 5.1 2.71° 0.57 -
(shinyoung) Full ripe stage 5.1 2.64° 0.12
Mean 5.0 2.87° 0.81 -
Milk ripe stage 47 3.89° 1.88 -
Wheat Yellow ripe stage 4.9 2.80° 0.73 -
(cheongwoo) Full ripe stage 5.0 2.45° 0.19 -
Mean 4.9 3.05° 0.93 -
a-c, A-D

Means with different superscripts in the
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