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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 of 36.2 + 3.8 kg, were randomly exposed 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. On day 60, fasting blood samples
were collected from the jugular vein of calves using heparinized venoject tubes prior to the morning feeding to
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analyze blood parameters. In addition, skeletal growth indices including interocular distance, wither height, and
body length were measured on the final day of the trial.

Results and Discussion: 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 2- Effect of micronutrient supplementation on the performance of Holstein suckling calves
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Case Jals e JoSo SIS JoSo SEM P-value

Control  Mineral supplement  Chelate supplement
(555 093 sl g 35.99 36.61 37.74 0.641 0.164
Initial body weight (kg)
(p5945) T35 ¥+ 039 44,025 47.30% 49.972 1.138 0.003
Weight on day 30 (kg)
(p55h5) Siss 7+ 039 66.59¢ 75.05b 81.09° 0.754 <0.0001
Weight on day 60 (kg)
(p,555) g s 30.60° 38.44 43.35° 0.390 <0.0001
Body weight changes (kg)
(p5) S39p T BY jg 213 0.267° 0.356% 0.407¢ 0.026 0.005
1-30-day weight gain (kg)
(s > p59kS) 0293 IS 0js ORI 5 0.640" 0.7222 0.005 <0.0001
Total daily weight gain (kg)
(pSPhS) IS (Bpe S35 03le 41.15¢ 46.85P 54.162 0.459 <0.0001
Total dry matter intake (kg)
(PS5 lig) 5yl Sye 0.686° 0.780b 0.903¢ 0.005 <0.0001
Daily starter intake (kg)
(Bran S odle 1.161° 1.255b 1.3788 0.007 <0.0001
Dry matter intake (kg)
She s o 1.340 1.5 1.210 0.011 <0.0001

Feed conversion ratio

(P<ele0) ams oo i 1y aylasd (e yI5 gime glds Cindy yo )3 S yidiio pué By >
e+ el oy = 8 ume SLiS ool
Different letters in each row indicate significant difference between groups (P<0.05).
Dry matter intake = starter + milk


file:///C:/keshavarzi/dami/17-3/4-1248.docx%23Chang
file:///C:/keshavarzi/dami/17-3/4-1248.docx%23Osorio
file:///C:/keshavarzi/dami/17-3/4-1248.docx%23Osorio
file:///C:/keshavarzi/dami/17-3/4-1248.docx%23Spears2014
file:///C:/keshavarzi/dami/17-3/4-1248.docx%23Ma
file:///C:/keshavarzi/dami/17-3/4-1248.docx%23Underwood
file:///C:/keshavarzi/dami/17-3/4-1248.docx%23Underwood
file:///C:/keshavarzi/dami/17-3/4-1248.docx%23Underwood
file:///C:/keshavarzi/dami/17-3/4-1248.docx%23Underwood

VFPeF 5l ¥ ooylods Y wle ol l 0ls pole sloidol 4 pits YA

@l b guon 3,5 )13 02latul 3590 b5 sl b 05 jls gslaw
LS (S e JoSo & 3 (A)1F Sl g
b L adllssS 5 kool (59, yuate cdale jb sxe yiol58l
(Ahola et coils (o)l mime yuus Lawdly o clale oS 2ix o
(e (Sxe dlgo 3938l 48" > S Lo 35 o) Kiaety .al, 2005)
sy e CAlE 390y G o) 4 LS g (59 SR
e g JaSo W3S 15155 yuizen (Olson et al, 1999)
e oy o 53 s o poibs 9 g9y e (e 551>
N3 Gl 13 1) (59 yais paw &5 Jloy> s e

(Teixeira et al, 2014) s> _yil38l

¥ sz 3 BdlogS o (Sane polic clale 4 by e ol
b 53y Cbale a8 L as o i Liodls 50UT .l 0 1)
Col 505 05,5 9 3l by Jdme oS oaiiS il (slaallsS
oa S bl sladlluwgd L s ool as Jb s «(P<:/+0)
Cbale e (6l ne gl (ppioned 298 43 ne A JeSta
5 omlie Liulo]l 350 clballissS p s o 5 ool
yoais gl o ine dlgo JoSo (3938l b & Cunl 00 ()18
Jebd Jdee dlge JuSh saiS il sladllssS 53 Lewdl (49,
Zaboli & ) >4 ols yidgy by guuon 48" Bl yiol38l (g)ld cixe
oy ymaie bl a S ciwl o ol cpiccen (Elyasi, 2021

5 )fl 009“’;’4" ©dg uA)Lw> UT dldu.\:u c_9).~a.n D Cond ‘.o.w)’\;

(oo 1p,5) (rleiln i s (slaallugS py des polic CLIE jr SlieS polie JoSa 3958l 51 -V Jgia
Table 3- Effect of adding micronutrient supplements on the concentration of mineral elements in suckling Holstein calves (g/ml)
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Case Jals e JoSo SIS JoSo SEM P-value
Control Mineral supplement Chelate supplement

&9 79.33° 92.25% 84.83% 3.638 0.044
Zinc

02! 211.25 235.91 257.66 13.783 0.072
Iron

o 75.83 89.60 89.60 4.277 0.065

Copper

(P<ele0) ams o i 1y aylasd o 45 gime gl Cindy yo )3 S i pué By >
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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Case Experimental diets SEM P-value
ol e oS SIS JoSo
Control Mineral supplement Chelate supplement
e 141.91° 153.84% 174.912 8.283 0.026
Triiodothyronine
OIS 4.81° 6.06° 6.49° 0.271 0.0004
Tetraiodothyronine
(P<e/40) amd o LS |y lajloss oy 55 me glds Cind) p2 )d S il g >
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)
ialofl slmo
Cduo Experimental diets o 1 Sbe 3 skl bzl S xe o
Trait Sl S JoKo SAS JoSo SEM P-value
Control  Mineral supplement Chelate supplement

ViR 00 6.50 6.83 6.75 0.228 0.571
Muzzle width
i 52 Aot 15.08b 15.33b 16.837 0.421 0.012
Eyes interval
¢ls 9 ‘L_Lob 12.16° 14.25%® 14.412 0.624 0.027
Horns interval
bl§9.).> )‘ &LQJ)‘ b

g 92.66 96.912 99.912 0.933 <0.0001
Height of the seat
o Jb 112.66° 118.91% 122.412 2.176 0.011
Body length

(P<ele0) ams oo i 1y aylasd (p jI5 gime glds Cindy yo )3 S yidiio pué By >
Different letters in each row indicate significant difference between groups (P<0.05).
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