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Table 1. Ingredients and chemical composition of experimental diets

O3k L 855

ialboy oxr emalsbdiar e bl G0 gy
Palm fat with Palm fat without ~ Soybean oil with Soybean oil
alfalfa hay alfalfa hay alfalfa hay without alfalfa
hay
15.0 0 15.0 0 Alfalfa chopped o 3,2 g
15.0 15.0 15.0 15.0 Barely grain s
30.5 435 30.5 435 Corn grain b als
31.0 33.0 310 33.0 Soybean meal Ly s
0 0 3.0 3.0 Soybean oil L )
3.0 3.0 0 0 Palm fat b e
2.0 2.0 2.0 2.0 e
' ’ ' ' ' Min-Vit supplement
15 15 15 15 Calcium carbonate S by S
ol
10 10 10 10 o it S
Sodiumbicarbonate
0.5 0.5 0.5 05 Magnesium oxide e A
0.5 0.5 0.5 0.5 Salt S
Chemical composition (%) (1s,5) slbers <S5
e |G 35,0
2.85 3.0 2.85 3.0 _ A S 5
Metabolizable Energy
22.50 22.50 22.50 22.50 Crude Protein Pl s
5.86 5.85 5.84 5.88 Crude Fat P e
S oy 4 W]
2365 15.40 23.65 15.40 S e 02 el S
Neutral Detergent Fiber
sUL e ol
43.08 50.59 42.98 50.23 _ St
Non-Fibrous Carbohydrate
30.58 35.30 30.45 35.13 Starch azalds
0.9 0.9 0.9 0.9 Calcium S
0.4 0.4 0.4 0.4 Phosphorus g
pSYYOE by Ml amls 000 D sl s el dl s Veee e Al s Wl s a0 oo JoSa o S5hS o)

0T e oS VY0 IS SV S48 2 SY al o S VY0 (i p S0 (usie 0 S T00 Gind o ST (s p S VY oS 0 SV 00 (580
A3l el S e Vs e S e
1- Each kilogram of vitamin and mineral Contained: 500,000 U of vitamin A, 100,000 IU of vitamin D, 500 IU of

vitamin E, 2.25 g of Mn, 100 g of Ca, 7.7 g of Zn, 30 g of P, 20.5 g of Mg, 20 g of Na, 1.25 g of Fe, 3 g of S, 14 mg
of Co, 1.25 g of Cu, 56 mg of I, and 10 mg of Se.
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Table 2. Effect of experimental treatments on performance and nutrient digestibility of suckling calves

P-value Experimental diets ol slse o
B3
Lolh o Oshply e Llm b SRk
SEM . . . oy
Fal* AW Fat o o T o
AH Palm fat Palm fat Soybean oil ~ Soybean
with alfalfa without with alfalfa il
hay alfalfa hay hay without
alfalfa
hay
; el ST e
0.04 085 009 56.92 635° 538% 443° 552% SR o e
Starter feed intake, g/d
59,/ Sis osle /p S B
099 098 095 1586 652 650 649 651 ot R
Milk intake ,g DM/d
Slyss +08) B ae o ol
007 085 0.15 6145 1277 1190 1094 1203 (sl
Total DMI,(milk+starter), g/d
535 05 pSilay O3y il
005 059 002 3407 671° 599 541 583% ISl sl
daily weight gain, g/d
081 053 061 0.78 39.2 395 38.7 39.3  Initial weight odsl 05
0.03 0.77 <(i'0 1.68 79.6% 75.5% 71.2b 74.3®  Weaning G S e 3l
051 074 0.6 0.03 0.537 0.504 0.498 0.491  Feedefficiency &1, o350
pAAS 53 08 e ole g pdy 5,18
002 012 001 9.62 809° 804° 738° 780  Organic matter Slesle
005 018 0.04 8.36 786° 783° 715° 758  Dry matter S esle
081 043 0.03 16.79 773 782 730 747 Crude protein = pbx 55,
s ol gk BUI
0.05 027 0.02 22.06 686° 6592 588° 640 e e
Neutral detergent fiber
019 056 030 1241 840 817 811 820 Ether extract e

L e e 0 (ol e g 31 OLES s s s sl - P
b Mean values within a row with unlike superscript letters were significantly different (P < 0-05).
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Abstract

Background and Objectives: In recent years, researchers have focused to find out the best
dietary composition to provide maximum performance and health for the animals. Therefore,
providing suitable nutritional conditions is aimed to improve the growth performance of calves.
There are reports of the use of dietary fatty acids to alter growth performance as well as the
immune response in suckling calves. Using a fat source is suggested as a way to improve energy
and growth performance in calves. However, the relationship between the level of forage
consumption and the type of fat source in the infant’s calves is not well understood. Therefore,
the current study was designed and conducted to evaluate the effects of fat sources with or
without alfalfa hay forage in the starter diet on performance, nutrient digestibility, and blood
and rumen parameters of Holstein dairy calves.

Materials and Methods: This experiment with 40 newborn Holstein calves with a mean age of
3 days and a mean weight of 39 + 1.8 kg with 4 treatments and 10 replications was a factorial
arrangement in a completely randomized design. Experimental treatments were included: 1)
starter diet containing soybean oil supplement without alfalfa; 2) starter diet containing soybean
oil supplement with 15% alfalfa; 3) starter diet containing palm oil supplement without alfalfa;
4) starter diet contained palm oil supplement along with 15% alfalfa hay. Daily starter intake
and 10-d intervals body weight were recorded and the feed conversion ratio was calculated for
each group. To determine blood parameters on day 36 of experiment, blood samples were taken
from the jugular vein. Apparent digestibility of nutrients (organic matter, dry matter, NDF,
crude protein, and ether extract) was measured using acid-insoluble ash as an internal marker.

Results: The results showed that feeding alfalfa hay along with soybean oil could negatively
affect the starter consumption, average daily gain, and final weight of suckling calves. Thus, the
lowest starter consumption (635 vs. 443 g/d), daily gain (541 vs. 671 g/d) and final weight (71.2
vs. 79.6 kg) were found when palm fat and soybean oil was fed with alfalfa hay, respectively.
Dry matter intake (milk + starter) and feed efficiency were not affected by oil, alfalfa forage,
and their interactions. The results showed that the digestibility of organic matter in the treatment
containing soybean oil with alfalfa was the lowest (P < 0.05). The highest digestibility was
related to the treatment of palm oil with alfalfa and the lowest amount was found for soybean oil
with alfalfa. The highest concentration of ammonia nitrogen was for calves receiving soybean
oil with alfalfa, where the lowest amount was related to the treatment of palm oil with alfalfa (P
<0.05). The results showed that alfalfa, oil and alfalfa and oil interaction had a significant effect
on the short-chain fatty acid concentration (P <0.05). Rumen pH, acetate and propionate
concentrations, acetate to propionate ratio, and short chain fatty acids were not affected by
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alfalfa, oil and their interactions. Oil supplementation and the interaction could have a
significant effect on blood concentrations of glucose, insulin, and beta-hydroxybutyrate
(P<0.05). While soybean oil, alfalfa, and the interaction of oil and alfalfa did not have any
significant effect on blood concentrations of cholesterol, triglycerides, albumin, blood urea
nitrogen, aspartate aminotransferase, and alanine aminotransferase.

Conclusion: It can be concluded that despite the level of forage in the starter diet,
supplementation with soybean oil reduced performance, nutrient digestibility, and also impaired
ruminal fermentation compared to the diet containing palm oil. Simultaneous feeding of
soybean oil and alfalfa forage had a negative effect on feed intake and performance of dairy
calves, and on the other hand, when consuming forage during the pre-weaning period of calves,
the use of palm oil is more advisable rather than soybean oil.

Keywords: Dairy calves, Energy, Fat source, Fiber digestibility, Forage level
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