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ABSTRACT

The objective of this study was to compare the feeding effects of imported timothy hay, domestic Italian ryegrass silage (IRGS)
and IRG dried by hot-air dry system (IRGHDS) under basic total mixed ration (b TMR) on rumination activity, milk production, and
milk composition in lactating dairy cows. Eighteen Holstein dairy cows were divided into three groups: control (bTMR + imported
timothy hay), treatment 1 (bTMR + IRGS) and treatment 2 (TMR + IRGHDS) groups. The study was conducted over a total period
of 24 days, including a 10 days adaptation period and a 14 days main experimental period. The results indicate body weight was not
significantly different between the three groups (p>0.05), and rumination time was significantly higher in the treatment 1 group
compared with the control group (p<0.001). Milk fat, protein, and lactose were not significantly different between the three groups
(p>0.05), however, somatic cell counts were significantly lower in the treatment 1 group compared with the control group (p<0.001).
As a result of the economic feasibility analysis, it is expected that feeding TMR using IRGS and IRGHDS will increase profit by
402.8 won/day and 331.4 won/day per cow compared to imported timothy hay. Therefore, IRGS and IRGHDS can be used as
substitutes for imported timothy hay in feeding lactating dairy cows.
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Item Control Treatment 1 Treatment 2
Basic TMR 33.55 kg/d/head
Roughage Imported timothy hay Domestic IRG silage Hot-air-dried domestic IRG hay
(2.5 kg/d/head) (6.4 kg/d/head) (4.2 kg/d/head)
Animals n = 6 per groups

TMR, total mixed ration; DM, dry matter; IRG, Italian ryegrass.
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Table 2. Chemical composition of the experimental diets

Item (%, DM) Basic TMR Timothy hay IRG silage Hot air-dried IRG hay
Dry matter (DM) 64.92 92.37 53.46 80.17
Ether extract 2.26 1.30 1.18 1.48
Crude ash 441 438 4.75 6.71
Crude protein 10.18 5.88 5.08 7.02
Crude fiber 14.01 32.47 18.28 27.36
NDF 27.69 61.54 33.94 50.82
ADF 16.75 35.81 20.07 30.07
Ca 0.61 0.23 0.27 0.34
P 0.24 0.19 0.14 0.19
TDN (%) 78.00 61.09 77.60 67.11
NE. (Mcal/kg) 1.85 1.38 1.78 1.52

TMR, total mixed ration; IRG, Italian ryegrass; NDF, neutral detergent fiber; ADF, acid detergent fiber; TDN, total digestible nutrients; NE;:

net energy for lactation.

TMR is composed to 31.6% concentrates, 5.7% cottenseed, 5.7% beet pulp, 2.3% soybeen meal, 34.5% corn silage, 8.6% alfalfa, 8.6% timothy,

2.9% mixed hay, and mins/vits, etc.
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Table 3. Effects of imported timothy hay, domestic Italian ryegrass silage and hot air-dried domestic Italian ryegrass hay
in TMR on body weight, feed intake and animal performance

Item Control Treatment 1 Treatment 2 SEM P value

Feed intake, kg/day

Forage 1.79 3.23 3.45 0.16 <0.001
TMR 33.13 30.72 32.10 0.16 <0.001
Total feed intake 34.93 33.95 35.55 0.21 0.008
Dry matter intake 23.23 22.06 23.63 0.15 <0.001
Animal performance
Body weight (kg) 746.20 728.15 758.67 13.87 0.684
RT (min/2h-interval) 519.51 547.83 506.05 11.88 0.023
Activity (unit/2h-interval) 50.18 4478 52.88 1.04 0.005
Rumen temperature (C) 38.89 38.83 38.85 0.12 0.086

Control, TMR + imported timothy hay; Treatment 1, TMR + domestic Italian ryegrass silage; Treatment 2, TMR + hot air-dried domestic
Italian ryegrass hay; TMR, total mixed ration; RT, rumiantion time; SEM, standard error of the means.
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Table 4. Effects of imported timothy hay, domestic Italian ryegrass silage and hot air-dried domestic Italian ryegrass hay
in TMR on milk yield, composition and feed efficiency

Item Control Treatment 1 Treatment 2 SEM P value
Milk yield (MY), kg/day
Adaption period 37.28 31.99 33.84 0.62 0.002
Average 36.12 31.82 33.15 0.53 0.005
MY of increase and decrease -2.05 -2.20 -1.42 0.65 0.870
Milk fat (%) 3.44 3.38 3.38 0.13 0.981
Milk protein (%) 3.16 3.05 3.19 0.05 0.162
Lactose (%) 4.82 4.85 4.87 0.03 0.797
SCC, grade (10%/mL) 1 grade (45.79) 1 grade (17.47) 1 grade (19.43) 2.78 <0.001
FPCM (kg/day) 31.84 28.84 29.96 1.04 0.535
4% FCM (kg/day) 31.93 28.74 29.67 1.03 0.475
Feed efficiency (MY/DMI) 1.64 1.45 1.40 0.03 <0.001

Control, TMR + imported timothy hay; Treatment 1, TMR + domestic Italian ryegrass silage; Treatment 2, TMR + hot air-dried domestic
Italian ryegrass hay; TMR, total mixed ration; SCC, somatic cell count; FPCM, fat and protein-corrected milk; FCM, fat corrected milk; DMI,
dry matter intake; SEM, standard error of the means.
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Table 5. Economic analysis imported timothy hay, domestic ltalian ryegrass silage and hot air-dried domestic Italian rye

grass hay with basal TMR

Item Timothy hay IRG silage Hot air-dried IRG hay
Forage supply (kg) 2.5 6.4 4.2
Forage cost per unit (won/kg) 860 273 433
Forage cost per head (won) 2,150 1,747.2 1,818.6

Forage cost (won/kg): timothy hay (premium grade), 820 won; Italian ryegrass, 100,000 won / roll (233 won).

Freight cost, 40 won / kg.
Hot air-dried cost, 160 won / kg.
TMR, total mixed ration; IRG, Italian ryegrass.
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