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Effects of Storage Type and Period on the Quality of Rye Hay
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ABSTRACT

The objective of the present study was to evaluate the effect of storage type and period on the quality of rye hay. The rye “Gogu”
was sown on October 15, 2020, and harvested on April 22, 2021 (heading stage). The rye hay was prepared in two wrapping
conditions (wrapping and unwrapping) and two storage period (3 and 6 months). In regards to their visual appearance, the forage
quality score was higher in wrapped rye hay than in unwrapped rye hay. In all groups, there was no difference in appearance between
inside and outside. The moisture content of wrapped rye hay was maintained at the initial level until 6 months. However, the moisture
content of unwrapped rye hay was increased at 3 months of storage, and then decreased at 6 months of storage. Crude protein content
was higher in wrapped rye hay than in unwrapped rye hay, whereas NDF and ADF contents were lower within wrapped rye hay than
within unwrapped rye hay (p<0.05). In conclusion, wrapping rye is effective method for long-term storage that reduces the effect of

external environment.
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Table 1. Visual estimation standard for Rye hay quality

Contents Score
Leafiness MAX = 30
Very leafy 27~30
Leafy 22~26
Slightly stemmy 17~26
Stemmy 0~16
Maturity at Harvest MAX = 25
Before bloom or heading 18~25
Early bloom or heading 16~17
Mid-to-late bloom or heading 14~15
Ripe Seed 5~13
ODOR MAX = 15
Clean 14~15
Dusty 11~13
Moldy/Mousey 8~10
Burnt 0~7
Color MAX = 10
Natural green color 10
Light green/Slightly brown 8~9
Yellow to brownish 4~7
Brown or black 0~3
Softness MAX = 10
Very soft and pliable 9~10
Soft 7~8
Slightly harsh 5~6
Harsh and brittle 0~4
Purity(Other Forages) MAX =
<5% 4~5
5 to 20% 2~3
> 20% 0~1
Condition of Bale MAX =
Well-shaped & firm 4~5
Somewhat misshapen 2~3
Badly misshapen & broken 0~1
Penalties Max Negative point MAX = -35
Mold -20~0
Weeds -5~0
Dirt/Other Foreign Matter -10~0
Excessively Moist or Dry -25~0
Total 100
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Table 2. Forage quality using visual estimation of Rye hay by the storage type and period

Leaf  Maturity Smell Color  Softness  Purit Dried Other Total
Treatment fertility at harvest (0~15)  (0~10) (0~10) (0~5})] condition Harzard score
(0~30)1  (2~25) (0~5)  (-35~0)  (100)2
3 Inside 22 25 15 10 10 5 5 0 92
- months Qygside 24 25 15 10 10 5 5 0 96
Wrapping -
Inside 22 25 15 7 7 5 5 0 86
months  Qyiside 24 25 15 7 7 5 5 0 86
3 Inside 18 25 15 7 8 5 5 0 83
- months Qygside 19 25 15 7 8 5 5 0 84
Unwrapping -
Inside 18 25 12 7 8 5 5 0 80
months  Qyiside 19 25 13 7 7 5 5 0 81
! Visual estimation score: Good(high-number), Bad(low-number, 0).
% Total score of visual estimation: Excellent(90 and above), Good(80~89), Fair(65~79), Poor(below 65).
Table 3. Chemical characteristics of Rye hay by the storage type and period
Treatment Moisture Cp! NDF? ADF? TDN*
(%) (% in DM®) (% in DM) (% in DM) (% in DM)
3 Inside 14.93+1.04° 9.36+0.40™ 65.95+0.84° 40.2740.48° 57.09+0.38"
Weani months  Qygside 15.69+1.25° 8.40+0.26° 66.55+0.50° 40.700.46" 56.75+0.36"
rappin,
Pping Inside 14.95+0.48° 8.57+0.54° 69.32:+0.69° 41.78+0.79° 55.89+0.62°
months  Qugside 12.94+0.39° 10.37+0.22° 66.89+0.10° 39.57+0.38° 57.64+0.29°
Average 14.63+0.48 9.17+0.28" 67.18+0.46 40.58+0.34 56.84+0.27"
3 Inside 28.87+0.21° 7.6620.13" 71.7740.52° 42.73+0.18° 55.15+0.14°
, months  Oygside 29.63+0.15° 7.74+0.36" 74.54+1.45° 43.98+1.21° 54.16+0.96"
Unwrapping - 5 ;
Inside 12.90+0.14 8.5120.12° 72.98+0.58° 43.8240.29* 54.28+0.23"
months  Qygside 12.68+0.20° 9.26+0.05* 71.20£0.53° 42.64+0.00° 55.22+40.00°
Average 21.02+2.48" 8.29+0.21 72.62+0.53" 43.29+0.33" 54.70+0.26

*®Means in the column with different superscripts are significantly different(p<0.05).
*Means between wrapped and unrapped hay are significantly different in t-test(p<0.05).

'CP = Crude protein

*NDF = Neutral detergent fiber

*ADF = Acid detergent fiber

“TDN = Total digestible nutrrient, TDN %=88.9-(ADF %x0.79)
DM = Dry matter

- 64 -



Quality on the Storage of Rye Hay

mm N Rain falllmm) =-=---- Humiidity{%) %
140 - . ", . - 100
Ny . PR P B N
. 5& My Ao Fia b R Lo
120 + P :}’: i TR 5 :: L ""'-'v l.‘| |'u(u "m H
; g bl i et DA E SRR W
B hi ==:§H=,-.:?.:'-:l:‘\'w' b, -""?".-' LR A T B
oA Py w Y N i i Hi
mal f E!il .'#?':.';E';;: AL vy v L
T T T H
i ':"ﬂ o 1] L 60
so fit i1 4 TH i
[}
A L 50
i 14
X 1
60 \ | a0
1
40 4 - 30
- 20
20
- 10
0 ]
41 5/1 6/1 7/1 8/1 9/1 10/1

Fig. 1. Humidity and rain fall at experimental sites during the period of storage.
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