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Table 1. Chemical composition of feedstuffs used in this study
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plS oS Ay B EREVIEPY PSS 4 g 3 e LS 5
x| x|
Wheat straw Alfalfa  Starter Minerals Wheat straw Alfalfa  Starter ~ Chemical components
0.40 1.69 0.925 s 90.37 93.42 89.00 N
Ca (%) Dry Matter (%)
0.07 0.23 0.620 S 93.4 90.25 93.28 Slesle
P (%) Organic Matter (%)
6.48 23.01 30.98 S 3.90 15.06 21.44 Pl mtsn
Zn (Mg/kg DM) Crude Protein (%)
3.84 11.47 14.00 o 78.35 46.70 28.21 Sk ool sz
Cu (Mg/kg DM) NDF (%)
156.6 377.0 95.40 oAl 50.10 34.50 7.20 Fsbeser 05k b ol g
Fe (Mg/kg DM) ADF (%)
1.44 200 323 Lot B 535
ME?! (Mcal/kg)

3 S e (2001) e liios ool (2108 sl Jstor Sl eslinnd b e e BB (351

!Metabolizable Energy was calculated based on NRC (2001).
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Table 2. Effect of different amounts of zinc on the performance of calves

s oS el s oS e ¥ L Lo 3
p-value SEM S0 p S ke S0 p S ke da i 3
60 mg/kg DM Zn 30 mg/kg DM Zn Control Parameters
0.9711 2.375 43.70 43.30 43.12 ol 035
Initial body weight (kg)
0.0154 39.751 765.00 ° 72429 % 628.29 ° Slisy O3 Ll
Daily weight gain (g)
0.0444  57.211 1692.41 2 1649.43 ® 1532.83° B3y b pan i asla
Daily dry matter intake (g)
0.1674 0.123 2.21 2.29 2.46 s e oy

Feed conversion ratio

P33 S5 pae oS ke YU (slls 4 add 3 5 oS oS 5ot 3wy kel okl e gl b o) dala : lele olesl slae o
Vs (o DM ot S el 0SS a0 sy e p S ke Yookl o) G e S ke T G S sl p S LS
() D g 2y oty 0 St ole p SALS 2 55 55 ot 0,5 e e+ ko) S p S b

e (P /00) Sl e bl GMl 5 pm s sdeasilis sy o 3 osline Gyt

Experimental diets included: Control (basal diet with 29.68 mg Zn/kg DM), Treatment 2 (basal diet + 30 mg Zn/kg
DM as a zinc sulphate) and treatment 3 (basal diet + 60 mg Zn/kg DM as a zinc sulphate).
#b\Means with different superscript letters in rows are significantly different (P<0.05).

SEM: Standard error of the mean.
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Table 3. Effect of different amounts of zinc on the concentration of blood minerals in calves

p-value SEM S0 05k S0 g5k T o N
60 mg/kg DM Zn 30 mg/kg DM Zn Control Parameters

<0001  0.0988 1.168° 1.184°2 0.931° G oS ) s
Zn (mg/l)

05851  1.1932 10.467 10.533 10.333 G 2 2 05 k) S
Ca (mg/dl)

0.2469  0.8339 7.950 6.883 6.550 G oo 2 25 ) Sid
P (mg/dl)

0.1887  0.0283 0.241 0.201 0.190 G pS ) o
Cu (mg/l)

08191  0.0594 0.611 0.501 0.683 (A 208 o) oo
Fe (mg/l)
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Experimental diets included: Control (basal diet with 29.68 mg Zn/kg DM), Treatment 2 (basal diet + 30 mg Zn/kg

DM as a zinc sulphate) and treatment 3 (basal diet + 60 mg Zn/kg DM as a zinc sulphate).
#bMeans with different superscript letters in rows are significantly different (P<0.05).

SEM: Standard error of the mean.
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Table 4. Effect of different amounts of zinc on hematological parameters of calves

p-value  SEM o0 05k S0 15T - il
60 mg/kg DM Zn 30 mg/kg DM Zn Control Parameters
0.1874 0.415 10.73 9.62 9.63 7 Gd S sl
Red blood cells (10*%/L)
0.6521 0.227 11.87 11.57 11.58 On S sen b2
Hemaoglobin (gr/dL)

0.3893 1.581 37.88 35.12 34.55 S S Sles
Hematocrit (%)

0.5399 0.634 8.90 8.63 9.55 i slad 58 sl

White blood cells (109/L)
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Experimental diets included: Control (basal diet with 29.68 mg Zn/kg DM), Treatment 2 (basal diet + 30 mg Zn/kg

DM as a zinc sulphate) and treatment 3 (basal diet + 60 mg Zn/kg DM as a zinc sulphate).
#d\Means with different superscript letters in rows are significantly different (P<0.05).

SEM: Standard error of the mean.
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Table 5. Effect of different amounts of zinc on ruminal volatile fatty acid concentration in calves

p-value SEM S p S ke RIS I NAL dals ezl 3
60 mg/kg DM Zn 30 mg/kg DM Zn Control Parameters
0.9135 19.86 78.84 75.39 77.82 (A dse e D18 o ool IS il
Total volatile fatty acid (Mmol/l)

0.6791  10.509 39.87 39.44 39.43 G 2 dsa o) Sl !
Acetic acid (Mmol/l)

0.9011 7.387 29.40 27.65 25.89 (G 2 dsn o) S 2!

Propionic acid (Mmol/l)

0.4326 2.305 7.39 6.24 8.98 G 2 Jsmihe) S s Aol
Butyric acid (Mmol/l)

0.4293 0.018 1.32 1.43 1.57 Seispsp Aol & Sl dol S

Acetic: Propionic
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Ay _9(6)) CJLLS}.A S s cj:?\_{‘i:'-a:b (ﬂﬁ}lﬁsfh)a SI) s (;JL:A“' + A{li aj:;.-) RE3) C;L;L:a“' ‘(b}.g i osle CJEJL“S
(G35 D Sy oty 0 e St o3le p SHLS o8 53 555 e o S e Vo 4 b o) (655 5 s

3l e (P</v0) 13 sme 65lal Bl 5 gy sins Ol Cissy s 53 osline gm0

Experimental diets included: Control (basal diet with 29.68 mg Zn/kg DM), Treatment 2 (basal diet + 30 mg Zn/kg
DM as a zinc sulphate) and treatment 3 (basal diet + 60 mg Zn/kg DM as a zinc sulphate).
#bMeans with different superscript letters in rows are significantly different (P<0.05).

SEM: Standard error of the mean.
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Abstract
Background and objectives: Zinc is involved in the regulation of many metabolic processes,
and its deficiency results in low appetite consequently decreased feed intake. Also, zinc
deficiency decreases the growth and weight gain of the animal. It has been reported that the
daily requirement of zinc for suckling calves is 33 mg/kg DM, while, the amount of this element
in cow’s milk is 3-5 mg/kg. Therefore, zinc supplementation may improve the performance of
suckling calves. Therefore, this study was performed to investigate the effect of different levels
of zinc on performance and some blood and ruminal parameters in Holstein suckling calves.

Materials and methods: This study was conducted using 18 newborn Holstein calves from 4
days of age to weaning (70 days) in a completely randomized design. Experimental treatments
were treatment 1 (control, basal diet), treatment 2 (basal diet plus 30 mg / kg DM as zinc
sulfate) and treatment 3 (basal diet plus 60 mg/ kg DM as zinc sulfate). The calves were housed
in individual pens with cement floors and offered whole milk (approximately 10% of live
weight) in two equal meals daily at 8:00 and 19:00 during the experimental period. They had
free access to the pelleted starter and freshwater. After 15 days, chopped wheat straw (5 %) and
alfalfa (5%) were added to their starter. Daily feed and ort were measured to estimate daily dry
matter intake and animals were weighed fortnightly to obtain average daily gain. Blood samples
were taken from the jugular vein at the end of the trial (day 70) before the morning feeding for
measurement of blood mineral (Zn, Ca, P, Fe, and Cu) status and the hematological parameters
(hemoglobin concentration, red blood cell count, white blood cell count, and hematocrit %).
Also, the ruminal fluid samples were collected on day 70, 3 hours after the morning feeding, by
stomach tube and a vacuum pump for determination of ruminal volatile fatty acids
concentrations.

Results: The results showed that the use of different levels of zinc had no significant effect on
feed conversion ratio in weaning calves. However, average daily gain in treatments 2 and 3
(724.29 and 765.00 g / day, respectively) and dry matter intake in treatment 3 (1692.41 g / day)
were significantly (P<0.05) higher than the control treatment (628.29 and 1532.83 g / day,
respectively). Supplementation of zinc significantly increased (P<0.05) serum zinc
concentration in treatments 2 and 3 (1.184 and 1.168 mg / I, respectively). However, no
significant differences were observed among treatments for the concentration of other minerals
in blood serum (calcium, phosphorus, iron, and copper). Also, supplementation of zinc had no
significant effect on blood hematological parameters. Ruminal total volatile fatty acids, acetic
acid, propionic acid, and butyric acid concentrations, and acetic acid: propionic acid ratio were
not affected by zinc supplementation.

Conclusion: Generally, the results showed that a basal diet containing 29.68 mg Zn/kg DM
could supply the zinc requirement of Holstein suckling calves. But, zinc supplementation
improved the performance of these animals.
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*Corresponding author: zaboli@basu.ac.ir






