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ABSTRACT

The interaction of fat supplementation (0 and 30 g/kg DM) and by-pass protein level (36 and 40% of dietary CP) was
investigated on performance, skeletal measurements and blood metabolites of calf. Forty calves (aging 39 d) were
used in a factorial design with four treatments. Experimental diets consisted of; 1) un-supplemented fat with low un-
degradable protein (UF-LRUP), 2) supplemented fat with low un-degradable protein (SF-LRUP), 3) un-supplemented
fat with high un-degradable protein (UF-HRUP), 4) supplemented fat with high un-degradable protein (SF-HRUP).
The results show that supplementing fat in calves increased starter intake, gain as well as feed efficiency (P< 0.01).
No performance result was affected with fat-RUP interaction. Considering the growth parameters, fat
supplementation improved body length as well as chest width. Greater RUP also increased hip height. The
interactions of fat-RUP did affect chest width and wither height as well. However fat supplementation did not affect
blood metabolites, greater RUP reduced both glucose and insulin concentrations. In conclusion, fat supplementation
may be recommendable after 4 weeks of age in calves and the results would be more favorable if this
supplementation would accompanied with greater RUP level.
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Table 1. Experimental starter diet ingredients and chemical composition (% of DM)

Item Treatments®
UF-LRUP SF-LRUP UF-HRUP SF-HRUP

Ingredient
Barley grain, ground 25 24 25 24
Corn grain, ground 30 27 30 27
Soybean meal 31 31 18 19
Wheat bran 12 13 17 17
Fish meal 0 0 3 3
Corn gluten meal 0 0 5 5
Fat source 0 3 0 3
Di-calcium phosphate 0.50 0.50 0.50 0.50
Sodium bicarbonate 0.25 0.25 0.25 0.25
Salt 0.50 0.50 0.50 0.50
Vitamin and mineral mix* 0.75 0.75 0.75 0.75
Chemical composition
ME,* (Mcal/kg) 2.76 2.94 2.75 2.94
CP 21.55 21.33 21.45 21.50
RUP, % of CP* 36.50 36.10 40.50 40.20
Ash 5.53 5.35 5.0 4.68
NFC® 52.35 49.94 53.04 49.54
NDF 18.32 18.28 17.89 18.76
Ether extract 2.25 5.20 2.62 5.52
Calcium 0.65 0.69 0.65 0.67
Phosphorus 0.45 0.45 0.48 0.48

oS v ol 4 o> JeSu b UJ)LGT 550> (UF-LRUP) (5 5:c (g oS grhaw ol o 4y oy JoSo (yo QQL&] 8 o> ‘S‘.J.A)»l sl les N
o oo 4 o)z JoSo b 3lel 6,2 (UF-HRUP) (5 5. nfig n (sYb o oo 4y )2 JoSo (50 (381 6 «(SF-LRUP) (5 ,5me (5

pFVF e o5 ¥ E oty ol amlg Vo v D pealig Modlen oy )

(SF-HRUP) (5 )32 (59 WL
""" A oealyg Glellin 9oy 00 igglo JoSo pS5kS 0 ¥

Ostpseibe oS e ) 5 p S oo Vet e p S ko Ve WIS 2 S e V0T 25 Y i )T VY 5 0,5V jind 05 08 15 05 T S

() ) oliiog e ozl Jsam 5l o aplons -Y
() Jl) Sliios e ezl Jgaz 5 oo apalons ¥

(Vo) Jlo wolidos o exil) DM-(NDF + CP + ether extract + ash) : 3L e slacljoeg S -0

1. Treatments were; UF-LRUP = Un-supplemented fat starter diet with low rumen undegradable protein level, SF-LRUP = Supplemented fat starter
diet with low rumen undegradable protein level, UF-HRUP = Un-supplemented fat starter diet with high rumen undegradable protein level, SF-HRUP
= Supplemented fat starter diet with high rumen undegradable protein level.

2. Contained per kilogram of supplement: 500,000 IU vitamin A, 100,000 IU vitamin D, 100 IU vitamin E, 2 g Mn, 196 g Ca, 3g Zn, 96 g P, 19 g Mg,
219 Na, 3 g Fe, 100 mg Co, 300 mg Cu, 100 mg I, and 1 mg Se.

3. Calculated from NRC (2001)

4. Calculated from NRC (2001)

5. Non-fibre-carbohydrate was calculated as DM- (NDF + CP + ether extract + ash) (NRC, 2001).
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Table 2. Effect of fat supplementation on starter diets differed in rumen undegradable protein levels on starter and
nutrients intake, body weight changes and feed efficiency Holstein calves

Item Treatments® P-value
UF-LRUP SF-LRUP UF-HRUP SF-HRUP SEM Fat RUP FatxRUP
Staretr intake (g/d)
39-54 1560.7 1672.8 1690.6 1728.9 54.40 0.17 0.09 0.51
d 55-69 2173.0 2428.9 2269.1 2479.2 78.5 <0.01 0.36 0.78
Entire period 1873.8 2047.1 1971.1 2109.6 62.22 0.02 0.21 0.78
Protein intake (g/d)
d 39-54 448.2 466.0 470.2 483.2 11.76 0.02 0.21 0.78
d 55-69 579.5 627.5 595.4 644.0 16.69 <0.01 0.34 0.98
Entire period 513.8 546.7 532.7 563.5 13.34 0.03 0.19 0.94
Fat intake (g/d)
d 39-54 132.8 184.3 1415 193.3 261 <0.01 <0.01 0.95
d 55-69 146.6 223.7 156.8 234.4 3.27 <0.01 <0.01 0.93
Entire period 139.5 204.0 149.1 214.0 2.83 <0.01 <0.01 0.93
Body weight (kg)
First day 62.60 62.51 62.42 62.67 1.75 0.78 0.84 0.88
d 39-54 70.91 74.86 77.50 78.73 1.68 0.13 <0.01 0.43
d 55-69 88.78 95.88 93.08 97.86 2.04 <0.01 0.13 0.58
Body weight changes (g/d)
d 39-54 594.0 823.0 1005.5 1070.3 113 0.20 <0.01 0.47
d 55-69 1191.6 1401.3 1038.8 1275.0 96 0.02 0.15 0.68
Entire period 871.1 1107.6 1014.4 11735 68 <0.01 0.13 0.50
Feed efffiency (milk replacer included)
d 39-54 0.28 0.38 0.47 0.46 0.04 0.32 <0.01 0.27
d 55-69 0.45 0.47 0.37 0.43 0.03 0.20 0.05 0.46
Entire period 0.36 0.43 0.41 0.45 0.02 <0.01 0.12 0.37
Feed efffiency (milk replacer excluded)
d 39-54 0.37 0.49 0.61 0.60 0.06 0.34 <0.01 0.25
d 55-69 0.56 0.57 0.45 0.52 0.04 0.30 0.05 0.41
Entire period 0.46 0.54 0.51 0.55 0.02 0.01 0.17 0.37
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1. Treatments were; UF-LRUP = Un-supplemented fat starter diet with low rumen undegradable protein level, SF-LRUP = Supplemented fat starter
diet with low rumen undegradable protein level, UF-HRUP = Un-supplemented fat starter diet with high rumen undegradable protein level, SF-HRUP

= Supplemented fat starter diet with high rumen undegradable protein level.
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Table 3. Effect of fat supplementation on starter diets differed in rumen undegradable protein levels on growth
parameters Holstein calves

ltemn Treatments® P-value
UF-LRUP SF-LRUP UF-HRUP SF-HRUP SEM Fat RUP FatxRUP

Body lenght (cm)

First day 97.60 99.10 98.90 97.90 1.10 0.65 0.74 0.84

d 39-54 103.6° 105.2° 105.6° 102.1° 0.92 0.33 0.54 <0.01

d 55-69 110.4 108.7 111.9 107.8 0.97 <0.01 0.75 0.21
Chest width (cm)

First day 19.60 19.80 19.70 19.95 0.56 0.68 0.88 0.79

d 39-54 20.7 21.3 20.7 21.8 0.30 <0.01 0.37 0.40

d 55-69 22.4° 22.4° 22.9° 24.8° 0.43 0.03 <0.01 0.05
Wither height (cm)

First day 86.30 87.20 86.70 85.10 0.72 0.79 0.85 0.69

d 39-54 89.7 90.7 90.0 89.1 0.43 0.93 0.15 0.06

d 55-69 92.7 94.5 93.8 92.8 0.83 0.63 0.73 0.13
Hip width (cm)

First day 19.40 20.40 21.70 21.30 0.67 0.69 0.81 0.74

d 39-54 22.7 23.0 24.4 24.2 0.56 0.98 <0.01 0.64

d 55-69 26.4 26.7 28.1 27.6 0.63 0.85 0.03 051

[‘,5 G]““’ ol}ao.b G2 J»Sw L u.g)l.c] 85> (UF-LRUP) (5,9.c (2559 [‘,5 C‘Ja“’ oljw Leppyes Jx&.a O U.:)Lc'l 8> g_s"“"L")'l 6'@}0.».3 A
chdol)wg&)g&&bd)&] 632> (UF-HRUP) (5,500 (195 YL o ol yads a4 oy JoSo (90 Qi)'L{l 6 o> (SF-LRUP) (6,908 (yuiigp

(SF-HRUP) (5 )9e (25 VL

1. Treatments were; UF-LRUP = Un-supplemented fat starter diet with low rumen undegradable protein level, SF-LRUP = Supplemented fat starter
diet with low rumen undegradable protein level, UF-HRUP = Un-supplemented fat starter diet with high rumen undegradable protein level, SF-HRUP

= Supplemented fat starter diet with high rumen undegradable protein level.
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Table 4. Effect of fat supplementation on starter diets differed in rumen undegradable protein levels on blood
metabolites and insulin concentration in Holstein calves

ltem Treatments® P-value
UF-LRUP SF-LRUP UF-HRUP SF-HRUP SEM Fat RUP FatxRUP

Glucose, mg/di

d 39-54 79.1 88.3 76.3 70.4 3.8 0.67 0.01 0.06

d 55-69 57.7 67.5 45.0 48.0 4.85 0.21 <0.01 0.50

Average 68.4 77.9 60.6 59.2 4,55 0.39 <0.01 0.24
Blood urea nitrogen, mg/dl

d 39-54 10.0 8.5 8.17 8.71 0.92 0.61 0.39 0.28

d 55-69 11.0® 13.67° 13.50° 8.86° 1.10 0.37 0.30 <0.01

Average 10.50 11.08 10.83 8.78 0.86 0.40 0.26 0.13
Albumin, g/dl

d 39-54 3.03 3.03 3.05 3.10 0.53 0.61 0.42 0.67

d 55-69 3.17 3.57 3.67 3.18 0.27 0.88 0.83 0.12

Average 3.10 3.30 3.35 3.14 0.15 0.96 0.73 0.16
Total protein, g/dl

d 39-54 6.72 6.60 6.63 6.68 0.20 0.86 0.98 0.67

d 55-69 6.74%® 7.80° 6.80° 6.68" 0.18 0.25 0.16 0.19

Average 6.73 7.20 6.72 6.68 0.18 0.25 0.16 0.19
Insulin, mg/d|

d 39-54 1.64 1.40 0.85 0.66 0.22 0.36 <0.01 0.92

d 55-69 0.49 0.77 1.59 0.92 0.29 0.51 0.06 0.14

Average 1.06 1.08 1.22 0.79 0.23 0.39 0.77 0.35

WS G!a..u ol).o.fb L2 J.oS.a l.; up)l.c-l 3).? «(UF-LRUP) SHFE gy [‘,5 CJa.w o|).<>.a> L2 J.o&o O9 u.s)Lc-‘ Z’)—:’. wuj 6[.:&)&.».; A
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1. Treatments were; UF-LRUP = Un-supplemented fat starter diet with low rumen undegradable protein level, SF-LRUP = Supplemented fat starter
diet with low rumen undegradable protein level, UF-HRUP = Un-supplemented fat starter diet with high rumen undegradable protein level, SF-HRUP

= Supplemented fat starter diet with high rumen undegradable protein level.
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