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Article Info ABSTRACT
Article type: Background and objectives: The preweaning phase is a critical period in
the life of a substitute heifer, and optimal rearing will guarantee its
longevity on a farm. The growth rate has a profound impact on age at first
service as well as body weight and milk production at first lactation.
Numerous factors including passive immune transfer through colostrum,
nutrition and environment, affect the growth rate during the preweaning
period. Despite the recent advances in the dairy industry, morbidity and
mortality rates are still high and further measures are required. Using
antibiotics to improve growth and prevent disease has been prohibited.
Article history: Thus, finding an appropriate compound that is also safe and has fewer side
effects has been the subject of various studies during the last decades. In
the current experiment, the potential benefit of Nigella sativa on the
skeletal growth performance and blood variables of dairy calves was
assessed during the preweaning period.

Materials and methods: Thirty-two male healthy calves with 39 kg BW
in their 3" day of life were randomly allocated to the control (CON, no
supplement), NSP2 (2 g/d Nigella Sativa powder), NSP4 (4 g/d Nigella

Keywords: Sativa powder), and NSP6 (6 g/d Nigella Sativa powder) groups. Calves
g‘{‘;:)%'?w“gtabome were stored in individual pens and fresh wood shavings was used as
Calf bedding. Calves were offered milk 5 L/d from d 2 to 20, 7 L/d from d 21-
Growth 60, 3.5 L/d from d 61-64 and weaned at d 65. Starter was provided from
Nigella Sativa the beginning till end of the experiment and water provided adlibtum.

Starter intake was measured daily. Body weight and skeletal growth
performance, including body length, heart girth, body barrel, hip width and
height, were recorded at birth and every ten days afterward. Blood samples
were collected from all calves at the start of the experiment, d 35 and at the
end of the experiment. Data from this study was analyzed in repeated
measured design and using a MIXED PROC of SAS software.

Results: Growth data shows that the final body weight was significantly
higher in NSP2 compared to NSP4 and body weight gain and daily weight
gain were significantly higher compared to the control and NSP4 groups.
Starter intake and total feed intake were not significantly affected by NSP
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levels. However, feed efficiency was significantly higher in NSP2
compared to NSP4 and CON groups. Calves fed with different NSP levels
had higher body length increases compared to the non-supplemented
group. Other parameters including heart girth, body barrel, and hip height,
were not significantly affected by treatments. However, hip-width was
significantly lower in NSP4 compared to the CON group. Blood
concentrations of total protein, glucose, triglyceride, cholesterol and urea
nitrogen did not significantly change in the current study.

Conclusion: In the current study adding 2 g/d NSP to the liquid feed of
dairy calves showed a promising impact on the growth performance of
dairy calves. However, the same effect was not observed at the higher
levels (4 and 6 g/d NSP).
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Table 1- Ingredients and chemical composition of starter fed with experimental calves
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;3) el o U g oS
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Contained per kg of supplement: 4400000 IU vit A, 250000 IU vit D, 1500 1U vit E, 2.25 g Mn, 120 g Ca, 7.7 g
Zn,20gP,20.5gMn, 186 gNa, 1.25gFe, 39 S, 14 mg Co, 1.25 Cu, 56 mg I and 10 mg Se.
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Table 2. The effect of Nigella sativa on growth performance of Holstein dairy calves at preweaning period
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- - <0.01 206  41.66%
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(oS 58) edsl 055
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Average daily gain
(9/d)

G V=920) o )55 JS 035
Overall BW (1-65d)
(6,5) (3Ll S|y b e
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Treatments were control (no supplemented), NSP2 (2 g/d Nigella sativa powder), NSP4 (4 g/d Nigella Sativa
powder) or NSP6 (6 g/d Nigella Sativa powder) for a 65-d period. In each row, means with different superscript

letters are significantly (P < 0.05) different.
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Figure 1. Interaction of experimental days and average daily gain (ADG) of dairy calves subjected to the
control (no supplemented), NSP2 (2 g/d Nigella Sativa powder), NSP4 (4 g/d Nigella Sativa powder) or
NSP6 (6 g/d Nigella Sativa powder) treatments during the pre-weaning period. Lsmeans bearing different
letters in each time are significantly (P < 0.05) different. Error bars represent SEM.
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Table 3- The effect of Nigella sativa on skeletal growth of Holstein dairy calves at preweaning period
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’ : ol Sles Traits (cm

Trez_:}_tment * Time Treatment NSPG — NSP4 — NSP2 (Control) o
ime

Body length Ok Jsb

- - <0.01 072 5237° 5287° 5125° 55007 d1)dsl s,

- - 0.45 0.87  66.37 67.37 66.12 65.37 (d 65) 50 55,

- - <0.01 0.84 14.00° 14.50° 14.87° 10.37° (Gain) a5l

<0.01 <0.01 0.06 0.24  58.27 59.01 58.58 58.19 (Overall 1-65d) .55 Js
Withers o ;u- ¢l

- - 0.91 156 7637 7575  75.12 75.00 d1)ds s,

- - 0.63 1.29 9075 9212  89.87 90.25 d65)50 55,

- - 0.70 235 1438 1637 1475 15.25 (Gain) 2150 )l
0.89 <0.01 0.26 033 5231 8253 8264 81.77 ©verall 1-65d) «,55 s
Heart girth PETIRPR

- - 0.48 080 7762 7612  771.75 77.12 dD) s s,

- - 0.11 113 9925 9775 101.00  97.25 (d 65)#0 35,
0.18 097 2163 2163 2325 20.13 (Gain) 2150 )l

0.35 <0.01 0.06 023 8593 86.02 86.21 85.36 1-65d) .+, IS
Body barrel . 5

- - <0.01 097 7825 7225  75.62 74.62 dD) s s,

- - 0.26 1.62 1045 10263 10538  101.13 (d 65) 50 33,

- - 0.11 157 2575 3037 29.75 26.50 (Gain) 50
0.29 <0.01 <001 043 8650 86.63" 87.92° 85.00°  (Overall 1-65d).,5 js
Hip height s slis)l

- - 0.74 1.03 7837 7750 7875 77.37 d1)Jsl 555

- - 0.70 1.29 9512 9537  94.62 93.37 (d 65)#0 35,

- - 0.56 110  16.75 17.87 1587 16.00 (Gain) 2150 .
0.75 <0.01 0.05 025 84.86 85.76  85.02 85.02 ©verall 1-65d) .5 s
Hip width b 8

- - <0.01 025 1637° 1587° 16.12°  14.87° dD s s,

- - <0.01 036 22.25°  20.62° 22.00%  21.00% (d65) %0 55,

- - <0.01 026 5.87® 475° 587® 6.122 (Gain) 4l s
0.22 <0.01 <0.01 0.08 18.65° 17.90° 1855° 1852  (Overall 1-65d).,,s s

65 FINSPB 5 G55 55 als sl 35y 0,5 1) NSPA (555 s ls sl 5355 8 ¥ ) NSP2 o Jaa 05) dali ol 2slasT slajles |

Aizes (P <0.05) 15 oxe bl i 51 S rie e Gy sll Sl sy a 53 35 55y PO e 4 (Gay 53 &ils sl 3y
Treatments were control (no supplemented), NSP2 (2 g/d Nigella Sativa powder), NSP4 (4 g/d Nigella Sativa
powder) or NSP6 (6 g/d Nigella Sativa powder) for a 65-d period. In each row, means with different superscript
letters are significantly (P < 0.05) different.
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Figure 2. Interaction of experimental days and overall BW of dairy calves subjected to the control (no supplemented),
NSP2 (2 g/d Nigella Sativa powder), NSP4 (4 g/d Nigella Sativa powder) or NSP6 (6 g/d Nigella Sativa powder)
treatments during the pre-weaning period. Lsmeans bearing different letters in each time are significantly (P < 0.05)
different. Error bars represent SEM.
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Figure 3. Interaction of experimental days and overall BW of dairy calves subjected to the control (no supplemented),
NSP2 (2 g/d Nigella Sativa powder), NSP4 (4 g/d Nigella Sativa powder) or NSP6 (6 g/d Nigella Sativa powder)
treatments during the pre-weaning period. Lsmeans bearing different letters in each time are significantly (P < 0.05)
different. Error bars represent SEM.
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Table 4- The effect of Nigella sativa on blood variables of Holstein dairy calves at preweaning period

"l
P value .
Treatments e
L - SEM -
S R Variable
Treat x . NSP6 NSP4 NSP2 CON
Time Time Treat
0.19 00l 053 015 663 670  6.43 (A 2 008 o
Total protein (g/dL)
0.05 066 009 472 10725 10525 11244 9562 (A 2 05 o) 558
Glucose (mg/dL)
096 <001 033 833 14038 13737 12375 14456 oo ArSUdaAs
Cholesterol (mg/dL)
002 <001 067 249 3281 3218 2875 3131 oA tAeRSss
Triglyceride (mg/dL)
oS ) 0 Sloss) O35 8
0.04 006 010 057 1048 1048 896  9.05 g

Blood urea nitrogen
(mg/dL)

#YNSP6 5 (G4, s «ils sl 535 r/f\‘) NSP4 (55, s 4ls sl 535 Df\’ )y NSP2 (JoKe G5k CON) sslz Sl Ji.:LAﬂL;LaJLA.:J‘

S5 595 70 e s (G o wils ol 3 fJ§

Treatments were control (CON, no supplemented), NSP2 (2 g/d Nigella Sativa powder), NSP4 (4 g/d Nigella
Sativa powder) or NSP6 (6 g/d Nigella Sativa powder) for a 65-d period.
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