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Table 1: Ingredients, energy and nutrient composition of experimental diets fed to dairy calves

Feedstuffs % Diet 1 (CP 18%, 20% Diet 2 (CP 18%,20% Diet 3 (CP 18%,20% Diet 4 (CP
70 lys, 20% met, no thr) lys, 20% met, 10% thr) | lys, 20% met, 20% thr) 22%,n0 AA)
Corn grain 61.294 61.242 61.189 49.8
Soybean meal 23.9 23.9 23.9 35.95
Soybean seed 5 5 5 5
Fat Supplement? 2.95 2.95 2.95 2.75
Di- Calcium
phosphate 2 2 2 2
Salt 0.5 0.5 0.5 0.5
Sodium
bicarbonate 1 1 1 1
Mineral
Supplement? 15 15 15 15
Vitamin
Supplement? 15 15 1.5 15
Added
Methionine® 0.016 0.016 0.016
Added Lysine® 0.340 0.340 0.340
Added
Threonine® 0 0.052 0.105
Chemical composition of the diets
Cr“d‘(*oz)“"e'” 18.21 18.21 18.05 21.85
ME (Mcal/kg) 3.13 3.13 3.13 3.15
NEG (Mcal/kg) 1.48 1.48 1.48 1.47
NEM (Mcal/kg) 2.07 2.07 2.07 2.06

AA= Amino acid; met=methionine; lys= lysine; thr= threonine; ME = metabolizable energy; NEG= net energy for growth;

NEM= net energy for maintenance

! Contained stearic acid, 5% of DM; palmitic acid, 30% of DM; oleic acid, 11% of DM; linoleic acid, 50% of DM; and linolenic

acid, 4% of DM.

2 Contained (mg/kg) Co, 100; Cu, 4,290; I, 200; Mn, 10,000; Zn, 20,000; Mg, 67,500; and Ca, 240,000.

3 Contained (1U/kg) vitamin A, 1,300,000; vitamin D, 360,000; and vitamin E, 12,000.

4 Rumen protected methionine, Smartamine M brand name, manufactured by Adisseo co. with 74% purity
5> Rumen protected lysisne, LysiPearl brand name, manufactured by Kemin Co. with 50% purity

6 Non-protected threonine, ThreAmino brand name, manufactured by Evonic Co. with 98.5% purity
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Table 2: Starter intake, ADG, feed efficiency and BW of dairy calves during 70 d fed with 8 diets differing
in CP, lysine and methionine level

Diet 1 (CP 18%, Diet 2 (CP Diet 3 (CP Diet 4 (CP
Traits 20% lys, 20% 18%,20% lys, 20% | 18%,20% lys, 20% 29% 1o AA SEM P-Value
met, no thr) met, 10% thr) met, 20% thr) 6,00 AA)
Average
daily milk 0.575 0.575 0.575 0.575 - -
DMI, kg/d
Starter Intake (kg/d)
Preweaning 0.4842 0.408? 0.440? 0.223° 0.057 | 0.0165
Psotweaning 2.353 2.317 2.213 1.812 0.200 0.258
Overall 0.858? 0.79? 0.795? 0.540° 0.081 0.046
ADG (kg/d)
Preweaning 0.684 0.659 0.676 0.570 0.034 | 0.0929
Psotweaning 1.069 1.087 0.880 0.948 0.105 0.493
Overall 0.761 0.745 0.717 0.645 0.043 0.294
Feed Efficiency?
Preweaning 0.858 0.790 0.795 0.540 0.046 0.080
Psotweaning 0.527% 0.475% 0.43% 0.585? 0.037 0.49
Overall 0.621° 0.638° 0.613P 0.685? 0.015 | 0.0071
Body Weight (kg)
V\égaé‘é;‘g 79.81 78.42 79.35 73.42 1.92 | 0.092
Final (d 70) 94.78 93.64 91.68 86.70 3.02 0.293

1 Milk consumption is included.

a, b, ¢, d, e Means within a row with different superscripts are significantly different at P < 0.05.

VeV Y Gleasli Y o jlach caduad 64y 90 () gl (Sl hala da pulis




"L'BCS/ 6.\.@.;1} 6:3\-2) b|,a\s g-\;ﬁ}ﬂsj;.:ﬁ

Table 3: Health measurement of dairy calves fed with 4 diets differing in CP, lysine and methionine level

Diet 1 (CP 18%,

Diet 2 (CP

Diet 3 (CP

Traits 20%Iys, 20% | 18%,20% lys, 20% | 18%,20% lys, 20% | DI€L4 CP 1 sem | P-value
o o 22%,n0 AA)
met, no thr) met, 10% thr) met, 20% thr)
30 days of age
Total Protein, g/dL, 7.010 6.853 6.584 7.222 0.303 | 0.480
Albumin, mg/dl 2.999 2.952 2.875 3.368 0.129 | 0.064
IgG concentration, 154.64 223.92 416.45 13799 | 7473 | 0056
mg/dL
70 days of age
Total Protein, g/dL, 7.750 7.458 7.754 7.234 0.165 | 0.111
Albumin, mg/dl 3.355 3.276 3.364 3.275 0.065 | 0.642
I9G concentration, 162.52 178.08 362.93 177.96 86.79 | 0.359
mg/dL
Days suffering 5.075b 5.242b 3.870¢ 6.238° | 0.186 | 0.0001
diarrhea
Rectum 38,827 38.630° 38,5400 38893 | 9946 | 00001
temperature, C 7
a, b, ¢, d, e Means within a row with different superscripts are significantly different at P < 0.05.
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Table 4: Serum parameters of dairy calves fed with 4 diets differing in CP, lysine and methionine level

Diet 1 (CP 18%, Diet 2 (CP Diet 3 (CP Diet 4 (CP
Traits 20% lys, 20% 18%,20% lys, 20% 18%,20% Iys, 20% 200 AA SEM P-Value
met, no thr) met, 10% thr) met, 20% thr) 6,n0 AA)
Urea, d 30 22.92 2447 2152 2575 259 | 0.664
mg/dL
Creatinine, d
30 /il 1.426 1.410 1.305 1262 | 0115 | 0.728
Urea, d 70 18,038 21.749 18,606 32271° | 2.613 | 0.0076
mg/dL
Creatinine, d
o malaL 1.001 1.079 1.094 1052 | 0.085 | 0.984

a, b, ¢, d, e Means within a row with different superscripts are significantly different at P < 0.05.
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Abstract

As protein is the most expensive ingredient in feedstuffs, stable dairy farming is achieved with feeding high
quality diets with balanced amino acids in diet. Present study was done to evaluate the effect of adding amino
acids in starter with moderate crude protein and to compare it with high protein starter without amino acid. To do
this, 48 males and females Holstein dairy calves were studied from 3 until 70 days of age. Experimental diets
included: (1) 18% CP in starter with 20% more methionine and lysine, (2) 18% CP in starter with 20% more lysine
and methionine and 10% more threonine, (3) 18% CP in starter with 20% more lysine, methionine and threonine
and (4) 22% CP in starter without amino acids. During whole period and before weaning, calves in treatment 1
had higher starter intake. Calves fed with higher crude protein, had higher feed conversion ratio. Daily weight gain
and final weight was not different between treatments. Experimental diets had no significantly effect on blood
parameters. Only at the end of experiment, calves fed with higher crude protein without amino acids, had higher
BUN. Calves fed with 20 percent more lysine, methionine and threonine (diet 3), had fewer bouts of diarrhea and
body temperature. Overall, the results of the present study showed that adding lysine, methionine and threonine
amino acids, did not have significant effects on growth performance and immunity blood parameters. However,
starter diet with moderate crude protein level, utilized more efficiently than starter with higher crude protein level.
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