The effect of chelated and inorganic trace mineral supplements on performance, blood
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Introduction: The first three months of a calf’s life play a crucial role in determining its future health and
productivity. During this critical period, the physiological state of the animal includes the ability to absorb
large molecules, especially immunoglobulins, from the intestine, as well as a high susceptibility to
gastrointestinal infections and diarrhea. Moreover, the economic success of industrial dairy farms depends
to a significant extent on the proper rearing of replacement calves. In modern dairy farming systems, calves
are usually separated from their mothers immediately after birth and artificially fed whole milk or milk
replacers. This separation deprives the calves of the natural microflora of the mother’s saliva and other
cows, slowing down the formation of beneficial microbial communities and even creating an imbalance in
the microbial flora of their digestive tract. On the other hand, if appropriate nutritional and management
strategies are not adopted at this critical stage of life, the growth, health and production performance of
calves will be negatively affected. Calves are at higher risk of mortality compared to other livestock due to
specific physiological characteristics such as a weak immune system and the gradual transition of the
digestive tract from processing milk to solids.

Materials and Methods:

This study was conducted to compare the effect of feeding chelated and inorganic forms of trace elements
(cobalt, iodine, selenium, zinc, manganese, iron and copper) on performance, blood parameters and skeletal
growth indices of suckling Holstein calves. A total of 36 calves, aged 7 + 3 days with an initial body weight
of36.2 + 3.8 kg, were randomly assigned to three treatments with 12 replicates per treatment in a completely
randomized design. Treatments included: 1- Control (without mineral supplementation), 2- Feeding with
two grams of chelated supplement per calf per day. 3- Feeding with two grams of mineral supplement per
calf per day. Calves were fed colostrum (10% of body weight) in the first three days of life and then from
the fourth day to 60 days of age with four liters of milk twice a day (7 am and 7 pm). Water and starter feed
were provided ad libitum. In order to investigate performance factors, Calves were weighed on days 0, 30,
and 60 to assess changes in body weight. Daily feed intake and refusals were recorded throughout the
experiment. In order to measure blood parameters on day 60 of the study, fasting blood was collected from
the jugular vein of the calves using heparinized venoject tubes before morning feeding. Additionally,
skeletal growth indices including interocular distance, wither height, and body length were measured on
the final day of the trial.

Results and Discussion:
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According to the results of the present study, Supplementation with chelated minerals significantly
improved 30-day and 60-day body weight, overall weight gain, and average daily gain (ADG) during both
the first 30 days and the full pre-weaning period (P< 0.05). No significant differences were observed
between calves receiving chelated and inorganic mineral supplements regarding 30-day body weight and
ADG during the first 30 days. Supplementing calves' milk with chelate minerals increased total and daily
dry matter intake, starter intake, and feed conversion ratio (P<0.05). Calves receiving chelate supplements
had greater interocular distance compared to the other two groups (P<0.05). Also, the interocular distance,
height at withers, and body length of calves receiving chelate supplements were greater than those in the
control group (P<0.05); however, this difference was not significant with calves receiving inorganic
supplements. No significant differences were observed in serum iron and copper concentrations among the
treatment groups. However, supplementation with trace minerals increased serum concentrations of thyroid
hormones triiodothyronine (T3) and thyroxine (T4) (P< 0.05). There was no significant difference in T3
concentration between the control and mineral supplement groups, nor between the mineral and chelated
supplement groups. Similarly, T4 concentrations were comparable between calves receiving inorganic and
chelated supplements.

Conclusion:

The results of this study demonstrated that supplementing the milk of suckling calves with chelated
minerals significantly improved their growth performance. Moreover, chelated mineral
supplementation had a significant positive effect on skeletal growth parameters and starter feed
intake. It also led to increased serum concentrations of zinc and thyroid hormones, including
triiodothyronine (T3) and thyroxine (T4). Overall, the findings suggest that incorporating chelated
mineral supplements into the milk diet enhances performance traits, skeletal growth, and measured
parameters in suckling calves.
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Table 1. Constituent feed ingredients and chemical composition of the ration of suckling calves
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Feed components (%DM) percentage Chemical compounds percentage
axig 10.00 S onle 0.89
Alfalfa Dry matter (%)
5 4l 10.00 JSEQRN 21.75
Barley Seed Crude protein (%)
& il 40.00 JSEQHIS 2.24
Corn Seed Crude fat (%)
pAS ogus 5.00 ol 029 5> Jgloeals GBI 7.48
Wheat Bran Acid detergent fiber (%)
by dlloeis 32.00 L odingd 50 Jaloral LI 21.35
Soybean Meal Neutral detergent fiber (%)
Sme— aling JoSa 1.00 SiSs 3.89
Vitamin-mineral supplement Ash (%)
sk eSS 1.00 pdgplio LB (655l 2.86
Toxin Binder Metabolizable energy (Mcal/kg
DM)

s e 1.00
Sodium Bicarbonate
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Vitamin and mineral premix provided per kilogram of ration: Vitamin: A U 1000000, Vitamin IU: D3 250000, Vitamin 1U: E 3000,
Magnesium 32000 mg. Manganese: 10,000 mg; Zinc: 10,000 mg; Copper: 300 mg; Selenium 100 mg; Calcium: 100 mg; Iron: 3000
mg; Cobalt 100 mg; Phosphorus 30000 mg; Monensin: 1500 mg; Antioxidant 100 mg.
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Table 2- Effect of micronutrient supplementation on the performance of Holstein suckling calves
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Body weight changes (Kg)
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Total daily weight gain (kg
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Dry matter intake (Kg)
She s e 1.342 1.25b 1.21b 0.011 <0.0001

Feed conversion ratio
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Different letters in each row indicate significant difference between groups (P<0.05).
Dry matter intake = Starter + Milk
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Table 3. Effect of adding micronutrient supplements on the concentration of mineral elements in suckling Holstein
calves (g/ml)
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I;)s:] 211.25 235.91 257.66 13.783 0.072

il 75.83 89.60 89.60 4.277 0.065
Copper
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Different letters in each row indicate significant difference between groups (P<0.05).
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Table 4. Effect of micronutrient supplementation on thyroid hormones of suckling Holstein calves (g/dL)
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e 141.91b 153,84 174.912 8.283 0.026
Triiodothyronine

OPEINS 4.81° 6.062 6.492 0.271 0.0004
Tetraiodothyronine
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Different letters in each row indicate significant difference between groups (P<0.05).
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Table 5. Effect of micronutrient supplementation on skeletal index of suckling Holstein calves (Cm)
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Trait Experimental diets SEM P-value
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Control Mineral Supplement Chelate Supplement
% 02 6.50 6.83 6.75 0.228 0.571
Muzzle width
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Eyes interval
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Different letters in each row indicate significant difference between groups (P<0.05).
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