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Effects of Mixed Feeding of TMR Using Hot—Air Dried Domestic Alfalfa on

Rumination Activity, Milk Production and Quality in Holstein Dairy Cows
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Dairy Science Division, National Institute of Animal Science, RDA, Cheonan 31000, Republic of Korea

ABSTRACT

The objective of this study was to investigate the comparison of feeding a total mixed ration (TMR) containing imported alfalfa
hay and TMR containing hot-air dried domestic alfalfa on rumination activity, milk production, and composition in lactating dairy
cows. Ten Holstein dairy cows were divided into two groups: control (imported alfalfa hay + TMR) and treatment (hot-air dried
domestic alfalfa + TMR) groups. The study was conducted over a total period of 18 days, including a 13-days adaptation period and
a 5-days main experimental period. The results indicated no differences in total digestible nutrient and net energy intake between the
imported and hot-air dried alfalfa. Body weight was not significantly different between the two groups (p>0.05), however, total feed
intake and rumination time were significantly and tendentially higher in the treatment group compared with control group, respectively
(»<0.001; p=0.075). Milk yield was not significantly different between the two groups (»p>0.05), however, milk fat (kg) and lactose
(%) concentration were significantly higher in the treatment group compared with control group (p=0.016; p=0.02). This study
confirms that feeding TMR with hot-air dried domestic alfalfa results in no differences of feed intake, rumination activity, and milk
productivity. Therefore, it is considered that hot-air dried domestic alfalfa can be used as a substitute for imported alfalfa on lactating
dairy cows.
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Table 1. Experiment design of in this study
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Item Control

Treatment

TMR

(As fed) 34.8

kg/d/head, (DM) 23.5 kg/d/head

Imported alfalfa hay
(As fed) 2.5 kg/d/head,
(DM) 2.25 kg/head

Roughage

Hot air-dried domestic alfalfa hay
(As fed) 2.5 kg/d/head,
(DM) 2.25 kg/head

Animals

n = 5 per groups

TMR, total mixed ration; DM, dry matter.
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Table 2. Chemical composition of the experiment diets

Item Control Treatment
Moisture (%) 33.12 + 4.14 31.12 + 0.41
Crude protein (%, DM) 1097 + 1.44 10.59 + 0.26
Crude fiber (%, DM) 17.57 + 2.34 15.64 + 0.27
Ether extract (%, DM) 2.85 + 043 2.64 + 0.13
NDF (%, DM) 36.97 £ 5.26 33.67 = 1.08
ADF (%, DM) 21.30 + 3.20 18.87 + 0.81
Crude ash (%, DM) 4.63 + 0.63 461 + 0.11
TDN (%) 67.19 £ 8.91 62.90 £ 1.40
NE. (Mcal/kg) 1.52 £ 0.20 1.42 £+ 0.03

Control, TMR + imported alfalfa hay; Treatment, TMR + hot air-dried domestic alfalfa hay; DM, dry matter; 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.

TDN = (Crude protein x 1.212) + [(100 — NDF - crude protein — ether extract — crude ash) x 0.8352] + (ether extract x 2.4637) + (crude fiber
x 0.4475) - 17.2649 (NRC, 2001).

NEL = 0.0245 x TDN - 0.12 (NRC, 2001).

Table 3. Chemical composition of imported and hot air-dried domestic alfalfa hay

Ytem Alfalfa .

Imported Domestic
Moisture (%) 7.76 + 045 9.83 + 0.38
Crude protein (%, DM) 11.19 + 1.56 17.07 + 0.83
Crude fiber (%, DM) 39.36 + 3.77 24.69 + 1.26
Ether extract (%, DM) 1.36 £ 0.16 0.88 + 0.23
NDF (%, DM) 53.33 £ 4.12 37.06 = 1.62
ADF (%, DM) 46.92 + 3.17 2821 £ 1.29
Crude ash (%, DM) 5.11 + 1.33 10.02 + 0.54
TDN (%) 46.79 + 2.21 4751 + 1.04
NEL (Mcal/kg) 1.03 + 0.05 1.04 + 0.03
DMD (%) 54.69 + 1.68 66.97 £ 0.57
DMI (kg) 2.25 + 0.10 3.23 £ 0.08
REV 95.71 = 7.18 167.10 + 5.68

DM, dry matter; TMR, total mixed ration; NDF, neutral detergent fiber; ADF, acid detergent fiber; TDN, total digestible nutrients; NE;: net

energy for lactation; DMD, dry matter digestibility; DMI, dry matter intake; REV, relative feed value.

TDN = (Crude protein x 1.212) + [(100 — NDF - crude protein — ether extract — crude ash) x 0.8352] + (ether extract x 2.4637) + (crude fiber
x 0.4475) - 17.2649 (NRC, 2001).

NE. = 0.0245 x TDN - 0.12 (NRC, 2001).

Ap @ chlA HY9(fat protein corrected milk, FPCM)E 3 9 45}% YE9] gFsl= 4815 QXfsi= Y= 2Fsst

NRC (2001)0f] AAlE 2P| wizh A= ik o] 2A)ZF 7HACE B AF 7|710] WAzt 9 SEaRS =5}
K Schirmann et al., 2009).

3. AR 3 E#FY 24

Hzo = . 4. SH2A
A@EL g% Boly E)UHR-Tag, SCR Engincers

Ltd., Netanya, Israel)S H&519101, 15 H215 glojg o] oAl B2 ATELS SAS Enterprise Guide 7.1 (SAS
71& AA|(logger)= UiHol tfo|= 7|50] FzlE|o] A|=9] vt Institute, Cary, NC, USA)YE ©]-85}o] one-way analysis of
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Zgo] WhHsk 4= QItiGrummer et al., 2004; Moore and DeVries,
2020). 1HEE 2F90) Alm AR a0tk 7 A 4
I}, A (p>0.05; 749.61 vs. 698.70 kgy 2Jo|S HoJR] 9ko
U, olgal A2(p=0.001; 2.10 vs. 2.17 kg9t 2A}E A%
(p<0.001; 31.18 vs. 37.05 kg/day) treatmento|X] =)t

W G52 A3 ARS] A B U 5o HikE &
™(Beauchemin, 2018), I EH|E R=510] HE9 pH (6.0 ~
6.5 94 = FA AA B9 ngEe] &8 A0 =R
FH(Moretti et al., 2018). FESH W5 52 QAT Tdo] 4%
08 WSsEo] 14 AJHe] A= Z-8E]H(Schirmann et al.,
2016), A ¥l met xjolE B 5= 9loM(Jiang et al.,
2017), -5 At -R/deoll FFE m1E 5= ItkByskov et
al., 2015). White et al. (2017)9] ¥i7Lo] wf=H, ZL3-2-9] HE

Table 4. Effects of imported and hot air—dried domestic alfalfa hay in TMR on body weight, feed intake and animal performance

Item Control Treatment SEM P value
Body weight (kg) 749.61 698.70 0.30 0.448
Alfalfa (kg/d as feed) 2.10 2.17 0.01 0.001
Total feed intake (kg/d as fed) 31.18 37.05 0.50 <0.001
Total feed intake (kg/d as DM) 26.90 26.90 0.00 0.970
Rumination time (min/2 h-interval) 461.33 489.43 1.45 0.075
Activity (unit/2 h-interval) 51.81 54.53 0.57 0.440

Control, TMR + imported alfalfa hay; Treatment, TMR + hot air-dried domestic alfalfa hay; TMR, total mixed ration; DM, dry matter; SEM,

standard error of the means.

Table 5. Effects of imported and hot air—dried domestic alfalfa hay in TMR on milk yield, composition and feed efficiency

Item Control Treatment SEM P value
Milk yield (kg/day) 28.58 29.20 0.60 0.590
Milk fat (%) 3.84 4.04 0.20 0.216
Milk protein (%) 2.94 2.92 0.10 0.922
Lactose (%) 4.92 5.01 0.02 0.020
Milk fat (kg) 0.93 1.14 0.04 0.016
Milk protein (kg) 0.81 0.83 0.03 0.756
Lactose (kg) 1.36 1.44 0.06 0.608
Somatic cell count (10*/mL) 70.99 86.09 10.80 0.522
FPCM, (kg/day) 24.96 27.87 0.91 0.117
Feed efficiency (MY/DMI) 1.04 1.10 0.02 0.156

Control, TMR + imported alfalfa hay; Treatment, TMR + hot air-dried domestic alfalfa hay; TMR, total mixed ration, FPCM, fat and
protein-corrected milk; MY, milk yield; DMI, dry matter intake; SEM, standard error of the means.
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