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ABSTRACT

The aim of the present study was to investigate the effect of single nutritional grouping (TMR1) compared to
multinutritional grouping (TMR4) on productive performance and milk composition during a complete lactation
period. Four hundred and eighty-four lactating Holstein cows were blocked based on parity (158 first, 134 second,
and 192 third lactation or higher) and were randomly assigned one of two TMR1 and TMR4. Cows in 1TMR
produced 4.04 kg more milk than those in 4TMR group (P<0.01). Likewise, 4% FCM yield was higher for 17TMR
relative to 4TMR (37.46 vs. 33.1 kg, respectively). The content of milk compositions were not affected by
experimental treatments (P> 0.05). According to the results of milk production, fat (P<0.01) and protein milk yields
(P<0.01) were higher for TMR1 compared to TMR4. Cows in 4TMR were culled 1.58 times compared to those in
1TMR during lactating period. (C195%= 1.01-2.46; P=0.04).
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Table 1. The ingredients of experimental treatments (based on % DM)

Experimental treatments

4TMR 1TMR
Ingredient Fresh  High production  Moderate production  Low production Whole lactation period

Legume forage hay 14.81 16.86 18.74 20.41 14.81
Normal corn silage 29.42 31.96 33.97 35.68 29.42
Dried sugar beet pulp - 1.61 3.52 4.90 -
Wheat straw - 1.53 3.31 4.80 -
Ground, dry barley grain 6.92 6.66 5.83 5.20 6.92
Ground, dry corn grain 17.66 15.98 13.32 10.09 17.66
Cottonseed, whole with lint 4.84 2.87 1.53 - 4.84
Soybean meal, solvent 2.55 4.56 4.20 4.02 2.55
Extruded full-fat soybean 453 2.04 1.02 - 4/53
Canola meal - 3.10 5.22 8.22 -
Corn gluten meal 6.31 3.04 1.02 - 6/31
Fish meal 2.75 1.00 0.55 - 2.75
Meat meal 3.16 241 2.29 - 3.16
Fat Powder 1.99 1.23 0.59 - 1.99
urea 0.10 0.10 0.17 - 0.10
Magnesium oxide 0.61 0.46 0.42 0.43 0.61
Calcium Carbonate 0.65 0.79 0.68 0.73 0.65
Calcium phosphate-Di 0.31 0.33 0.21 - 0.31
Salt 0.31 0.34 0.30 0.31 0.31
Sodium bicarbonate 1.10 1.10 1.10 1.10 1.10
Vitamin premix? 0.70 0.70 0.70 0.70 0.70
Mineral premix* 0/70 0.70 0.70 0.70 0.70
Bentonite 0.33 0.33 0.33 0.33 0.33
Biotin 0.004 0.004 0.004 0.004 0.004
Selenium 0.004 0.004 0.004 0.004 0.004
Choline chloride 0.24 0.24 0.24 0.24 0.24
Monensin 0.01 0.01 0.01 0.01 0.01
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1. Experimental treatments were 4TMR and 1TMR. 4TMR cows received 4 different rations for fresh cows (0 to 21 DIM), high production (22 to 150 DIM),
moderate production (150 to 245 DIM) and low production (246 to 305 DIM). 1TMR cows alone received one diet during whole lactation period.

.354; 1,000,000 IU of vitamin A/kg, 230,000 IU of vitamin D/kg, and 6,000 1U of vitamin E/kg 200 mg of Biotin /kg. Jols welig JoSe .Y
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Table 2. The chemical composition of experimental treatments®
Experimental treatments

4TMR 1TMR
Chemical composition Fresh  High production Moderate production Low production Whole lactation period

NEL(Mcal/kg) 1.75 1.58 1.50 1.54 1.75
Crude protein (% DM) 18.00 15.90 14.90 13.90 18.00
RDP (% DM) 10.60 9.70 9.60 9.10 10.60
RUP (% DM) 7.30 6.20 5.30 4.80 7.30
MP (gr/kg DM) 124.08 108.77 103.00 91.21 124.08
NDF (% DM) 28.40 31.50 43.60 37.30 28.40
Forage NDF(% DM) 20.80 24.10 27.20 29.90 20.80
ADF (% DM) 18.60 20.60 22.60 24.40 18.60
NFC (% DM) 40.60 41.00 40.10 39.50 40.60
EE (% DM) 6.30 4.80 3.80 2.90 6.30
Ca (% DM) 1.30 1.20 1.10 1.00 1.30
P (% DM) 0.60 0.50 0.50 0.40 0.60
Na (% DM) 0.48 0.49 0.47 0.48 0.48
K (% DM) 1.09 1.18 1.25 1.32 1.09
Cl (% DM) 0.42 0.45 0.44 0.46 0.42
S (% DM) 0.23 0.22 0.22 0.22 0.23
DCAD +222 +251 +267 +279 +222
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1. Experimental treatments were 4TMR and 1TMR. 4TMR cows received 4 different rations for fresh cows (0 to 21 DIM), high production (22 to 150 DIM),
moderate production (150 to 245 DIM) and low production (246 to 305 DIM). 1TMR cows alone received one diet during whole lactation period.
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Table 3. The effects of nutritional grouping strategies on milk yield and composition, MUN, SCC and BCS.

Experimental treatments SEM P- value
Items 4TMR 1TMR treat Parity Time Treat x Parity Treat x Time Parity X Time
Milk yield, kg/d 36.97° 41.01° 0.50 <0.01 <0.01 <0.01 0.64 <0.01 0.49
4%FCM, kg/d 33.10° 37.46° 0.73 <0.01 <0.01 <0.01 0.70 0.01 0.21
Fat, % 331 343 0.086 0.19 0.89 <0.01 0.75 0.81 <0.01
Protein, % 2.95 2.98 0.033 0.27 <0.01 <0.01 0.87 0.30 0.68
Fat, kg/d 1.22° 1.40° 0.041 <0.01 <0.01 <0.01 0.72 0.12 0.04
Protein, kg/d 1.08 1.21° 0.019 <0.01 <0.01 <0.01 0.87 <0.01 0.55
Fat to protein ratio 112 1.15 0.032 0.31 0.19 0.02 0.58 0.83 0.01
SCC, 10%/mL 153.0 128.8 12.66 0.17 <0.01 <0.01 0.02 0.84 <0.01
MUN, mg/dI 12.46 14.22 0.12 <0.01 0.36 <0.01 0.50 <0.01 0.79
BCS 3.10 3.07 0.02 0.95 <0.01 <0.01 0.84 0.23 <0.01
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1. Experimental treatments were 4TMR and 1TMR. 4TMR cows received 4 different rations for fresh cows (0 to 21 DIM), high production (22 to 150
DIM), moderate production (150 to 245 DIM) and low production (246 to 305 DIM). 1TMR cows alone received one diet during whole lactation

period.

a, b) There was a significant difference between treatments in each row (P<0.05).
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Figure 1. The effects of nutritional grouping strategies on milk yield in lactating Holstein dairy cows
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Figure 2. The effects of nutritional grouping strategies on protein yield in lactating Holstein dairy cows
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Table 4. The effects of nutritional grouping strategies on culling rate, and its causes

Experimental treatments

Items 4TMR 1TMR Estimate OR CI195% P-value
Total culling 24.40 16.90 0.459 1.58 1.01- 2.46 0.04
Voluntary culling 4.0 247 0.494 1.63 0.58-4.59 0.34
Infertility 5.60 4.10 0.319 1.37 0.59-3.16 0.45
Lameness 1.60 1.65 -0.033 0.967 0.238-3.93 0.96
Udder problems 1.20 0.82 0.376 1.45 0.24-8.83 0.68
Infectious diseases 7.20 4.95 0.396 1.48 0.69-3.16 0.30
Metabolic disorders 24 1.60 0.38 1.46 0.406-5.26 0.55
Others 24 1.24 0.67 1.95 0.48-7.95 0.34
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Table 5. Economic calculations of experimental diets

Experimental diets

Item

4TMR 1TMR
Number of lactating cow group 4 1
DMI 22.85 23.43
Exposed days to diets 284 284
Milk production (kg/cow per day) 36.97 41.01
Gross Milk price (Rial /kg) 27000 27000
Average feed cost (Rial’kg DM) 29130 33610

Difference in milk production between 1TMR and 4TMR (kg/ cow per day)

Difference in feed cost between 1TMR and 4TMR during whole lactation period (Rial/kg DM )
Income from more milk production in 1TMR in whole lactation period (Rial /kg per day)

The economic benefits of 1TMR diet

41.01-36.97= 4.04
=(33610-29130) x 284 x 23.4=29,810,457
=(4.04x 27000) x 284= 30,978,720
= 30,978,720 - 29,810,457= 1,168,263
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