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Table 1- Ingredient and chemical composition of starter (Percent in diet dry matter).

o) s bowd S 45 ylade

CANCIE W Percent Chemical composition Content
Components % Y ol Y ol Y okl Y ol

Starter 1 Starter 2 Starter 1 Starter 2
> il 42 34 Sis oole 91.05% 93.01%
Corn grain Dry matter
g 4l 20 25 NERNA 20.07% 17.03%
Barley grain Crude Protein
pAS als — 10 Sl (odgd ) Jglomals LI 6.93% 7.13%
Wheat grain Acid Detergent Fiber
1 alous 3 — L godiyed > sloals L) 13.20% 13.42
Canola meal Neutral Detergent Fiber
bgo S’ 26 27 > 4.00% 4.08%
Soybean meal Fat
ady ghgew 5 -— N VT WK 4 55.40% 54.80%
Soybean whole roasted Non- Fiber Carbohydrate
R G 0.7 0.7 334 2.95 2.95
Sodium bicarbonate Energy (Mcal/ kg)
eS8 0.8 0.8
Calcium carbonate
S 0.5 0.5
Salt
oo JoSe 1 1
Mineral supplement!
T aeling JoSo 1 1

Vitamins supplement?

e JaSo p SIS 0 3 0 S S nY g gl p)S LY IS 5 LA pgiio p)S <A gy 05 1D 58ie p)S 10 ol £S5 IV o )5 <IN ol

cowols 25 duo W+ oy oMby )5 Lo A B pmeling o5 oo Mo E ol Madlip sty 55+« D3 uoling (Modlip 3509 A xV-TA ualing (Mol s51g0 Y xV 22 2 Jols ¥

552 0 C palisg p5 (Lo 10+ g (s 5 koo W Bragseolig 5 oo UF «Ssbansl )5 oo V5 cconmS g s 5 oo AV il S350 25 e VYYD
!Contained 0.1 gr Cu, 0.2 gr Fe, 0.5 gr Mn, 0.5 gr Zn, 0.8 gr Mg, 0.008 gr Co, 0.002 gr Se and 0.002 gr I/Kg mineral supplement.

2 Contained 13x10° IU vitamin A, 8x10*IU vitamin D3, 6600 IU vitamin E, 880 mg vitamin B, 850 mg riboflavin, 1740 mg thiamin,
1345 mg pantothenic acid, 870 mg pyridoxine, 76 mg folic acid, 9.4 mg vitamin B12, 13.4 mg biotin and 16500 mg vitamin C/kg.
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Table 2- Average of starter intake and weight gain (g/day) in experimental treatments?

" sialojl 5ol
Experimental treatments?

p-value

Item

Day
xdav

SEM

Protein
Milk
Milk x day

Protein x milk
Protein x day
Protein x milk

Pl Bpan

Starter intake (g/d)

SRS 456.50 421.30 382.13
Before weaning
S e 3l
After weaning

o 725.23 692.45 676.16
Total period

1800.19%  1777.09° 1852.282

375.92 22.01 ns ns 0.03 ns ns ns ns

1796.02% 3328 ns ns 002 ns 002 ns ns

661.14 12.28 ns ns 0.04 ns 0.03 ns ns

(355 2 £25) Cis oRIA
Weight gain (g/d)

S5 ) L2 536.01 60740  514.80
Before weaning

S5 e J 2w 721.60 816.90 760.29
After weaning

29 5 . 573.12 649.30 563.89
Total period

529.01 43.03 ns ns 0.01 ns 0.04 ns ns

829.20 19.66 ns ns ns ns ns ns ns

589.04 31.75 ns ns ns ns ns ns ns

(P<0.05) susly o o gine gls osimd (L5 Casd) yo )3 by gy

TV g 0ol Shss g Y+ (¥ (pan b o 039 7o)+ 5 o3l SThgs i AV (Y ebpmo s 52 039 oV 5 (a3l STygs g e 70V (Y Jols oalol (slologs”
Sostne Cglis s pas = NS . Bpas b o 0ig Ve g a3l S i V- (F g (Bpae b o 3

IMeans within same raw with different superscripts differ (P<0.05).

2Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of body weight,
3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7% of body weight. ns = No

significant.
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Table 3- Feed conversion in experimental treatments?
T lojl (g )low

- p-value
Experimental treatments?
= 3 ¢ 2
S
5 = X c
Item 1 2 3 4 SEM 2 = = S S x Tx
5 & 3 ¢
o a a
e 21 s
‘5”5’“"““}’5_ 2.21 2.04 2.11 2.02 0.754 ns ns 0.005 ns ns ns ns
Before weaning
e l
8 e J 232 226 243 225 0550 ns ns  ns  ns  ns  ns  ns
After weaning
0 230 215 232 214 0458 ns ns  ns ns  ns ns NS
Total period

(P<0.05) susly so s sxe cglis oximd i Cndy po p> alie yut gy
S i Y+ (Vo b o3 039 4V 5 23l S g TNV (Y e byan yed 52 0139 AV 5 o3l Sy g ZAV() ol (oalol (sl o
Sbgine Sglis Sgrg pas = NS . (Bras o o 0jg LV vy o3l S (g AV~ (F g (e b o 039 AV 5 )]
IMeans within same raw with different superscripts differ (P<0.05).
2Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of
body weight, 3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7%
of body weight. ns = No significant.
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Table 4- Efeect of amount of milk fed and starter protein levels on digestibility cofficients (percent)*

Yu“ku}i & Lo
e s Experimental treatments? P-value
Sro dge Juo
Nutrients Percent SEM S 5 X
1 2 3 4 2 = 8%
S S
a = a x
Siid odlo
b Jtt 82.66° 91.728 90.12% 89.17° 0.225 ns ns 0.042
ry matter
Pl ofion . 79.46 80.14 78.94 79.03 1.132 ns ns ns
Crude protein
'“:): 67.48° 72.078 70.632 71.132 2.641 ns ns 0.031
al
o sokagd 3 Jobuali SU 73.02°  74.80% 75522 7497°  0.165 ns ns 0.027
Neutral Detergent Fiber
I ol - . .
il otipgd > Jobusl SN g6 040 g 740 55.99b 56.59%  0.176 ns ns 0.041

Acid Detergent Fiber

(P<0.05) sl so o ine cglis adimd L5 Cndy po ) oyt g
039 Y 5 ST Sygd g A+ (Y ebpan b o 039 L)+ 9 3l S g TV (Y o sud 332 0139 2V 9 023l Siss g/ W( ol oalol sl los”
Sasine ©glis Sz pae = NS . Bpas b ok 039 LV v g 3l Sy g Y+ (F g (Byan b ok
!Means within same raw with different superscripts differ (P<0.05).
Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of body weight,
3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7% of body weight. ns = No
significant.
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Table 5- Efeect of amount of milk fed and starter protein levels on ruminal parameters (percent)!

Y‘:f‘ﬁu}i W, lo P-value
i Experimental treatments? =
Olw obj SEM <
Item Time % o g
1 2 3 4 £ s £
i’ 6.28 6.18 6.02 5.98 0.115 ns ns ns
Days 30
pH S 6.52¢ 6.00 5.78b 6.272 0183  ns ns 0027
Days 60
sy Y 6.72 6.35 6.27 6.02 0141 s ns s
Days 75
it 8.14b 7.95b 9.002 9.272 0.638 0.031 ns ns
o Days 30
Sbgal (39 Sy F
NHs-N 29 6.95 7.87 7.96 7.35 1.023 ns ns ns
1 Days 60
(mg i) BN
%) 7.852 6.940 7.310 7.220 0.427 ns ns 0.010
Days 75
i’ 41.50 39.50 37.61 38.62 1.538 ns ns ns
Days 30
Sl Al .. 5.
Accetic acid %) 43.20 44.70 42.80 43.95 1.554 ns ns ns
Days 60
(Mmol L) W
392 53.60 55.62 52.50 56.60 1.054 ns ns ns
Days 75
ST 22.95 21.89 25.89 23.40 1.003 ns ns ns
) Days 30
Sgmg Sl .. 5.
Propionic acid %) 33.35° 35.10° 42.752 34.25P 2.541 ns ns 0.028
1 Days 60
(Mmol L?) i Vb
%) 45.10 42.42 46.75 43.40 1.564 ns ns ns
Days 75
i’ 5.95 6.01 5.35 6.85 1.001 ns ns ns
. Days 30
S ol Sl e 5.
Butric acid <59 13.68 15.01 15.49 14.75 1.211 ns ns ns
1 Days 60
(Mmol L) A
%) 19.01 21.23 23.46 22.16 0.982 ns ns ns
Days 75
‘55}9) ;0 72.55 70.01 71.00 71.22 0.321 ns ns ns
Total VFA %) 93.25P 08.31b 104.252 96.27° 0.785 0.048 ns ns
1 Days 60
(Mmol L) i va
< 39 120.62 122.94 125.76 125.38 1543 ns nsns
Days 75

(P<0.05) sl so s sine cglis adimd L5 Cndy po )3 oyt By

Y

5 0T Shg B A+ (¥ (dpan b o 039 707 g o3l Shygs g TV (Y cbpan b ot 3y AV g ooslel Shyss g 70V (V ol pitlojl slolos
Sosine Sglis sz pas = NS (Bras b o 0jg L0 23l S uign 1Y+ (F g (e b o 039 Y

!Means within same raw with different superscripts differ (P<0.05).

Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of

bodyweight, 3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7% of body

weight. ns = No significant
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Table 6- Passage rate and retention time of solid materials in the rumen and digestive tract in experimental Treatments!.

Tdalogl 12 los P-Value
Experimental treatments?

Olho SEM E x %%"

o s 15
Item 1 3 4 = = =X
(aebos 53 3o 53) 40K 5 ols Slgo yoss 5 7.04 6.55 6.89 6.63 0070 ns ns ns
Passage rate of solid materials of
Rumen (%/h)
> Lo yd) yoyleS oKty 51 dels ol >
P20 R) S o5 Sl 2 sl e 9 £ 6.16 5.5 6.15 602 003l ns ns  ns
(S
Passage rate of solid materials in the
Proximal of digestive tract (%/h)
(cels) g5iie > 5k sl sl oloj 11.19° 12,922 12.15%  1229° 0.060 ns ns  0.023
Time delay(h)
(cols) ansls )> ol dlge (g B8l Lo 14.20 15.26 1451 15.08 0.053 ns ns ns
Retention time of solid materials in the
Rumen (%/h)
51650 Kws | Sliss w4 dels o Bl b
SIS GO p e S 55 I 655 1788 1626 1661 0.300 ns ns  ns

(cely)

Retention time of solid materials in the

Proximal of digestive tract (%/h)

(celw) LiyleS oluws j3 olx dloe (5,8l Lo JS 30.74¢
Total retention time of solid materials

in the digestive tract (h)

46.062 42.92° 4398° 0042 ns ns 0.012

(P<0.05) sl so o ine cglis adimd (lis ciydy po )3 iyt g

LYo (¥ by b o 039 oV g 38l Shygd g 7 WV (Y e b o 39 70V g 3l Sygs gy 73V () ol (abolejl (slanylos ™
Josine Sglis s pie = NS . Bypce b oy 01jg 1o Vo oSel Shss uign 7 V- (F g (o o o 03g 1V 9 02l Shss g

! Means within same raw with different superscripts differ (P<0.05).

Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of body

weight, 3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7% of body

weight. ns = No significant.
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Introduction Nowadays, many attempts were made to improve the supply of nutrients to calves and the
importance of quality and quantity of calf nutrition, in order to stimulate the adequate consumption of feed for
rumen development and achieve to suitable weaning weight at the optimal time and reduce feeding costs has
been considered. Therefore, this study was conducted to investigate the effects of levels of starter protein and
milk fed on feed intake, digestibility, weight gain and ruminal parameters.

Materials and Methods Forty newborn male Holstein calves (average body weight of 40£2 kg) were used
according to a 2x2 factorial experimental design for 75 days. Feeding the colostrum was performed immediately
after birth for 3 days. Calves were randomly divided into 2 groups(n=20); first group was fed with whole milk
with the amount of 10% of their body weight (BW), while the second group was fed with whole milk with the

amount of 7% of their BW. These 2 groups were divided into sub-groups of calves (n=10 for each) again. One of
these sub-groups was fed with starter diet containing 20% crude protein (CP), while the other sub-group was fed
with starter diet containing 17% CP ad libitumas the starting feed. The rations were iso-energetic. Water and calf

starter were offered free choice. Ruminal fluid samples were collected by esophagus tube after morning feeding
on days 30, 60 and 75. Feed intake and calves weight were measured daily and weekly respectively. Statistical
analysis was performed using the mixed procedure of SAS software. Treatments means were statistically
compared by the test of Duncan.

Results and Discussion The results showed that feed intake, daily weight gain, feed conversion, apparent
digestibility of nutrients and ruminal fluid pH was not affected by amount of milk fed and starter protein levels.
Although, there were no significant differences between amount of milk fed and protein level of starter on
weight gain, but average weight gain was higher in calves fed milk as 10% BW than those fed 7% BW at before
weaning. Effect of day was significant on feed intake and daily weight gain at total period and before weaning
respectively. Before weaning, the effect of week was significant on feed conversion and the effect of day and
interaction between day and starter protein level were significant on daily weight gain. After weaning, feed
conversion was not affected by treatments. Interaction between starter protein levels and amount of milk fed
were significant for apparent digestibility of dry matter, fat, NDF and ADF. Digestibility of crude protein was
not statistically significant between treatments. Amount of feed intake, passage rate of solid materials, rumen
microorganisms population can change digestibility of nutrients. Effects of amount of milk fed, starter protein
levels and their interactions were not significant on ruminal fluid pH. Rumen ammonia-N concentration was
affected by starter protein levels on day 30. But, interaction between day and starter protein level was significant
on rumen ammonia-N concentration on day 75. No difference in rumen ammonia-N concentration was observed
on day 60. Rumen ammonia-N concentration increased with the starter containing 20% CP. Effect of starter
protein levels, amount of milk fed and their interactions on acetic acid and butyric acid concentrations were not
significantly different between treatments (P> 0.05). Propionic acid concentration was not significantly different

between treatments (P> 0.05). Effect of starter protein levels on the total volatile fatty acid concentration was
statistically significant (P< 0.05). Passage rate of solid materials of rumen and the proximal of digestive tract

(%/h) were not significantly different among the treatments. Treatment 1 (CP =17% and milk intake = 7% of
body weight) and treatment 3 (CP =20% and milk intake= 7% of body weight) had the highest and the lowest
solid passage rate in digestive tract. Passage rate of solid materials increased and retention time of solid
materials decreased with increased feed intake in calves. Interaction between amount of milk fed and starter
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protein level was significant on total retention time of solid materials in the digestive tract. Treatment 2 and
treatment 1 had the highest and the lowest total retention time of solid materials in the digestive tract and this
subject was one of the reasons that caused differences in digestibility of nutrients between treatments.

Conclusion In this study, when amount of milk fed increased, daily weight gain and feed conversion
improved and feed intake decreased (numerically). Calf starter containing 20% crude protein had any significant
effect difference on performance. Satisfactory growth of young calves from birth to two months of age can be
achieved by starter protein level 17% (lower than NRC recommended) if dry matter intake adequate. Calves
were fed with whole milk with the amount of 10% of their body weight, their feed intake decreased after
weaning. Results showed that, body weight gain, feed conversion, digestibility coefficients of nutrients in
treatment 2 was better than other groups.

Keywords: Starter protein levels, Performance, Ruminal parameters, Holstein calves, Passage rate.



