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Extended Abstract

Background: The preweaning period is a critical phase in the life of substitute females because
dairy calves are sensitive to disease during this phase. Generally, the health status of dairy claves
dramatically affects their growth, reproductive efficiency, and milk production in the future.
Therefore, proper calve management is of great importance to reduce costs and to increase the
profitability of dairy farms. The higher sensitivity to diarrhea is an important challenge during
clave management, which increases antibiotic usage and retards growth. Using antibiotics in low
dosages can reduce morbidity and increase the growth rate; however, their usage was banned due
to drug resistance. Herbal medicines are safe compounds with little side effects that have been
considered for the treatment of different diseases. With an optimal level of energy and protein,
Nigella sativa is a decent candidate to add to the diet. In addition, this herb contains bioactive
compounds with antimicrobial and antioxidant properties and improves the immune system, as
well as digestion and absorption processes in the digestive tract. Previous studies have reported
the positive effect of dietary inclusion of N. sativa in domestic animals. Thus, the current study
was conducted to evaluate the effect of daily adding M. sativa powder (NSP) to milk on the growth
performance and health status of Holstein dairy calves during the preweaning period.

Methods: A total of 32 male calves with an average body weight of 39.37 £ 1.92 kg were
randomly allocated to four treatments, including a control (CON, without the supplement), NSP2
(2 g/d NSP), NSP4 (4 g/d NSP), and NSP6 (6 g/d NSP) for a 65-d period. Calves were kept in
individual pens, and daily milk feeding and weaning were performed according to the routine
program at the dairy farm. Data for daily feed intake (the difference between provided and residual
feed) and fecal score (1 = normal; 2 = soft to loose; 3 = loose to watery; 4 = watery, mucous,
slightly bloody; and 5 = watery, mucous, and bloody), general appearance score (1 = normal and
alert; 2 = ears drooped; 3 = head and ears drooped, dull eyes, slightly lethargic; 4 = head and ears
drooped, dull eyes, lethargic; and 5 = severely lethargic), and rectal temperature (inserting the
thermometer into the rectum for approximately 1 min) were recorded daily until the end of the
experiment. Body weight was measured every 10 days and at the end of the experiment. Feed
efficiency was calculated using the following formula: average daily gain (g) divided by total dry
matter intake (g). Data were imported and organized in Excel software. Growth performance data
were analyzed using the repeated measurement model (PROC MIXED). Data from the chance of
diarrhea (> 3), poor general appearance (> 2), and higher rectal temperature (> 39.4 °C) were
analyzed using the logistic regression model (PROC GLIMMIX). The number of days with
diarrhea, poor general appearance, and higher rectal temperature were analyzed with the Poisson
regression model (PROC GENMOD) of SAS software (v. 9.4) in the current study.

Results: Despite a 177 g increase in the starter intake of calves in the NSP2 group compared to
the control group, there were no significant differences in starter intake and total dry matter intake
among treatments. However, weight gain (46.93 vs. 37.66 kg, P = 0.01), average daily weight
gain (782.29 vs. 627.71 g, P < 0.01), and feed efficiency (0.55 vs. 0.48, P = 0.01) were
significantly higher in NSP2 than in the control group (P < 0.05). No significant differences were
observed among the other treatments (CON vs. NSP4 vs. NSP) regarding the mentioned
parameters. Daily starter and dry matter intake were not significantly different among the
treatments (P > 0.05). N. sativa did not significantly affect the chance of higher rectal temperature
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and poor general appearance among the treatments. Nevertheless, the chance of diarrhea
occurrence escalated as NSP levels increased in the experiment, and calves in the NSP4 and NSP6
groups showed a greater chance of diarrhea occurrence than those in the NSP2 and CON groups.
The same trend was also observed concerning the number of days with higher rectal temperature,
poor general appearance, and diarrhea occurrence among the treatments.

Conclusion: According to the obtained results, feeding N. sativa powder has a positive impact
on the growth performance of dairy calves. However, this effect seems to be only observed at 2
g/d, and higher levels (4 and 6 g/d) of N. sativa show a laxative effect in dairy calves.
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Table 2. The effect of Nigella sativa powder on the growth performance of Holstein dairy calves at the preweaning

period
\ -
P value o)loss . .
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* Jlogs ol Sl NSP6 NSP4 NSP2 CON Traits
Treat x Time Time Treat
0.98 1.1 39.00 39.37 39.50 39.62 (Initial body weight) aJol )}
0.02 2.54 80.66% 75.320 86.43 77.28%® (p55S) o 286 0139
Final body weight
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Weight gain
oM 09 alisy Rl ke
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Average daily gain (g/d)
0.12 <0.01 0.22 62.99 605.71 461.29 47413 42791 (p5) 02l oy Byuane
Starter intake (g)
0.12 <0.01 022 6299 1379.29 12.34.87 124772 1201.49 (p5) JS Bpaa SitSasle
Total dry matter intake (g)
<0.01 <0.01 0.01 0.01 0.49% 0.47° 0.55* 0.48° She @3t
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!Treatments were a control (no supplements), NSP2 (2 g/d of Nigella sativa powder), NSP4 (4 g/d of Nigella sativa powder), and NSP6 (6 g/d of
Nigella sativa powder) for a 65-d period. In each row, means with different superscript letters are significantly different (P < 0.05).
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Figure 1. The effect of Nigella sativa powder on the body weight variation of dairy calves during the
preweaning period
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Table 3. The logistic model for the occurrence of elevated rectal temlperature (= 39.4), poor general appearance (> 2),
and diarrhea (> 3) of calves fed with various levels of Nigella sativa powder during the pre-weaning period
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Rectal temperature
0.54 0.64, 1.26 0.90 0.17 -0.1040 CON vs. NSP2
0.23 0.58, 1.14 0.81 0.16 -0.2011 CON vs. NSP4
0.11 0.55, 1.06 0.76 0.16 -0.2669 CON vs. NSP6
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General appearance
0.15 0.47,1.12 0.73 21 -0.3089 CON vs. NSP2
0.07 0.44,1.03 0.67 0.21 -0.3902 CON vs. NSP4
0.10 0.46, 1.08 0.70 0.21 -0.3502 CON vs. NSP6
0.68 0.62, 1.36 0.92 0.20 -0.0813 NSP2 vs. NSP4
0.83 0.64, 1.43 0.96 0.20 -0.0413 NSP2 vs. NSP6
0.84 0.70, 1.54 1.04 0.20 0.0400 NSP4 vs. NSP6

Jle! £3

Diarrhea occurrence
0.77 0.62, 1.89 1.08 0.28 0.0810 CON vs. NSP2
0.01 0.33,0.90 0.55 0.24 -0.5957 CON vs. NSP4
<0.01 0.31,0.83 0.51 0.24 -0.6640 CON vs. NSP6
<0.01 0.30,0.83 0.51 0.25 -0.6767 NSP2 vs. NSP4
<0.01 0.28,0.78 0.47 0.25 0.7450 NSP2 vs. NSP6
0.74 0.61, 1.42 0.93 0.21 0.0682 NSP4 vs. NSP6
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o (P = oLoA) 395 s dme (gylol Yl cglis oyl
gl & Slica NSP2 5 2l 09,5 sladlluogS &5 _olnj,
s5bas NSP6 4 NSP4 slaog)S (slaallwsS 4y Cod S04
Fonk gaw & Lo p (P < 100) 39 1S (gl e
Slad Sl 5l aald 09,5 4y Cans (jgy 55 )5 V) wldolew
Ol O S i Ll 39w 5ol Jlewsl 4 Ml (sl

s sl 09; 92

b (09585 slod b sl 2145 (sl plyy (9 5

sdllogs )3 1y Jlwl g8y 9 comd all Cundy
o> L ¥ JSS 0 dibolus calisee golaw sasSedl )
A5l o e Goles iulejl (sleog S o 5wl ol
L odalie Vb pegS) slod goBy L slajy, Sl
£S5 Y phaw & bdlesS g ol b (P> </-0)
slrjgy dlawi wald 69,8 4 Comd 13,5 Bl 1) dildoluw
& Az e ldh )18 s b Cumdy > (gl


http://dx.doi.org/10.61882/rap.2025.1497
http://rap.sanru.ac.ir/article-1-1497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-21 ]

[ DOI: 10.61882/rap.2025.1497 |

VAY

Solasl sl 9 Hliws abl)‘] (g3ly dog o SB eus Je

ABI)aL:.u L L)JLuulh )\55).:.3 ‘_;\JMJLA; oy ‘_;)'LuJoS.o

154 P=0.14
H CON [ NSP2 NSP4 [ NSP6
124
w
>
3 P 0.08
5 97
5 ,
£ 6
=
V4
i I
0- T

RT >39.4

GA>2

5 (Vb gV jliel) Chuns (5 0lb Cundg  SYL g ugmmds 4253 Y) YU (00935 ) lod L sy laws sl polsy (oS =V S0
225 ¥)NSPA (35, 5 ol 5 ¥) NSP2 (JaSo L5 (12 CON) 1L 05,5 (sloellugs 5 (Yl & 5 ' jLis) Jlgwl 555
gl floj o 1> Syiiie juE gy ghyld b 1w Slo L6565 b 1 i 090 53 (G5 40 wldoluw p,5 F) NSP6 4 (59, 5> aildoluw

A SEM G yxe s (gl lgi (P < 0.05) w)l> by jixe
Figure 2. The Poisson regression for days with elevated rectal temperature (RT > 39.4 °C), poor general appearance
(GA > 2), and diarrhea occurrence (FS > 3) of dairy calves subjected to the control (CON, no sup}ollements) NSP2 (2

g/d of Nigella sativa powder), NSP4 (4 g/d of Nigella sativa gowder), and NSP6 (6 g/d of Nige
treatments during the pre-weaning period (d 1-65). Ls means

¢ : / a sativa powder)
earing different letters in each time are significantly

different (P < 0.05). Error bars represent SEM.

oy & aboluw (13438l .(Salman et al., 2008) sl> L
dolllas 50 A5 0Dy oM sl jasli dguy el
)Lo.w erblf o A1l )‘ Aoy ¥ 9 Yo C9.‘a.w 035)51
Sl 3 o 35 5 pol o Syl (slassSl
Boka et al.,) 15,5 ,Ji5550 leye 039) (5yiog8yse
(2014

Oloieds dilbolus | b jidoly yidws 10 a5 pl 2955
Gilani et al., ) cul odd 03y pb Jow! 5 S5 S
4 35 b iagh I Sy LI (2004, Tariq et al., 2023
(Assi et al., 2016) x103,5 o)Ll 55 o 390 ale (S
86 (39) 0 p5 V) &bl Sl o (gl cnl )
(590 22 257 9 %) O VL gshaw Lol cudls ggba jlial
G dogi b aiih bdlesS gedte Cunsg p e 1S
a abolaw 409380 51 )b gl (gl adllas opl > a8 oyl
L;Owﬁ\.s ij-’l L)"‘ L;Lo.ol )Ks)l.w ol 045 w2 ).m.s
spa gy cpl il bYs 5l S Lol sl s es B
abolow Jsls o gl Gy slasl I oYL Folow
Iy wbolw wypslawl 1 aoyd Ye-As o Ll
Sellgid 9 Slgid (Sl ol gl o 02 slassul
A ,» (Cheikh-Rouhou et al., 2007) xad o JoSuis
Lol 35> plges 3, Shas 2 (gisto 136 02 Sladpul (ol &
Oibod 5D Ak ygewliinSTy dxiie YL zolaw
B (pS 5 5 ¥) dlboluw YL zolaw (o dlygy (ol pols
‘L)"I L.v Lol ‘PA)SJ“’&)"LFD*"U‘)‘”L’)f)"lew‘
J)]yuo 4)‘.)01{:«» L» ol)@ Lg)]JM.SIuJJ1 w{f ;gq )I oalaiwl
o ).sl U”I .3\.’>u| o ) US.M IP‘W’“ O )ygody &S el
@l fhe ol Jelss ol lp Jb e 4 il
ol gyl sl singl

b e B2l 8195 00 (o slod 595 2 wlsoliws ]
S F pssSged (Jlo gl Db (6 2ole Joliie
5 bty M55 Jan b J b b Lol
P Sl el 5 5 sloalandy Jyiees o )
(Khazdair et al., 2021) wib awsl bl ws b p s
W AS g 33 8 Sl gy Gl Sladlae pionen
@l bl 5085 bl ol oo b bge (595 2 wldoliws
5 5208 5 oyl b it alolis 33 15 5l 0l S
Aol SBgile & sy iy a3 (SIS Jeabel 5
S le (K g 1) adgngl slaokips S8 31k
5 s el adllas o1 )5 loks ¢ Jboyn 4 65 o0
(Pise & Jadhav, 2016) sy \Lis >4
Wk sl iagh o 50 aboluw Jhwl ws @l
whols ISUgnm ojlas cadlllas K5y s bliS
Mo olymo slagsdge )3 gode Cush) (lise (Ll o
i 3o 00,8 S S e, 5l sl b o Sl Jlgusl 4,
oalS b albolus 53 35350 (lowd GluS 5 ¢ piime oyl
g peelS @ dialy oL e )b ) 03, >
Ao Al 1) ggdde Of g ey pSIl Ol il
aildolow €9 jl ookl ¢yl » 0gMe (Tariq et al., 2023)
e Sl culys oleg) 089y b S5 P b 2l 4
039) Sreghrse 9 Siplgiuan 1) (JSLIl il
S s gyl (pgran p poyg 9 Jlbo ()L
4 alboluw oS wmd o i 368 adllas gl puicen
Sl S50 039y lics)lon los St JpuS 2k
5 dboluw L ws oIl (Aziza er al., 2019)
£ S yShade p (Sogn oigl 1 5idsS ger
Hanafy & Hatem, ) sload (5,55 e p)S 5 Cuto
Lo ol abolus ¢ yuzmen (1991; Halawani, 2009
9l & polie licslon oSl (S ey (29,5


http://dx.doi.org/10.61882/rap.2025.1497
http://rap.sanru.ac.ir/article-1-1497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-21 ]

[ DOI: 10.61882/rap.2025.1497 |

VAV

Solasl sge 9 Hliws o)‘ji (gnly dog o SB e Lo

VEF /Y o)l /o33l Jlo ool @ladgs (sla yimgss

‘_5.;‘3)459 MA“
5 CullS 8,5 ¥ oojlesd o] USL 5 o pie
caolio bl sbul g (6)ad (sl ke (69,50l § Crio

lod o (19,48 9 Sas alojl ! sl el

5 5
gl Shes 4 aboluw (9938 ol Limgh o
23 daup 1) L:zso] Wiy 3 ySloe Culys Hlod i (caallugS
4035 osalie alwsS Cuodw Cundg p &l8gd 31 S Lol

5 0l @il ole 1 abolus SV pslaus 45 sy o i

O 4 a2 bl a4 09 00 5800 0p05 HlalEl
ol ol S5l )5 39vg aobie adlae gL &S
ol 55 oyt o imgh & g Cund (aduie S,

References

Abdel-Magid, S. S., El-Kady, R., Gad, S. M., & Awadalla. 1. (2007). Using cheep and local non-
conventional protein meal (Nigella sativa) as least cost rations formula on performance of crossbreed
calves. Agricultural and Food Sciences, 9(6), 877-880.

Ahmad, A., Husain, A., Mujeeb, M., Khan, S. A., Najmi, A. K., Siddique, N. A., Damanhouri, Z. A., & F.
Anwar. (2013). A review on therapeutic potential of Nigella sativa: A miracle herb. Asian Pacific
Journal of Tropical Biomedicine, 3(5), 337-352. https://doi.org/10.1016/S2221-1691(13)60075-1.

Ansari, M., Kargar, S., Eslami, M., Falahati, R., Albenzio, M., Caroprese, M., Zamiri, M., & M. Kanani.
(2022). Potential benefits of early-life supplementation of liquid feed with fennel (Foeniculum vulgare)
seeds or oregano (Origanum vulgare) leaves on growth, health, and blood metabolites in Holstein dairy
calves. Journal of Dairy Science, 105(8), 6639-6653. https://doi.org/10.3168/jds.2022-21776.

Assi, M. A, Noor, M. H., Bachek, N. F., Ahmad, H., Haron, A. W., Yusoff, M. S., & Rajion. M. A. (2016).
The various effects of Nigella sativa on multiple body systems in human and animals. Pertanika Journal
of Scholarly Research Reviews, 2(3). https://doi.org/10.5281/zenodo.3354290.

Aziza, A., Abdelhamid, F., Risha, E., Elsayed, M., & Awadin. W. (2019). Influence of Nigella sativa and
rosemary oils on growth performance, biochemical, antioxidant and immunological parameters, and
pathological changes in Japanese quail challenged with Escherichia coli. Journal of Animal and Feed
Sciences, 28(4), 354-366. https://doi.org/10.22358/jafs/114239/2019.

Boka, J., A. Mahdavi, A. Samie, &R. Jahanian. (2014). Effect of different levels of black cumin (N igella
sativa L.) on performance, intestinal E scherichia coli colonization and jejunal morphology in laying
hens.  Journal of Animal  Physiology —and  Animal  Nutrition, 98(2), 373-383.
https://doi.org/10.1111/jpn.12109.

Cheikh-Rouhou, S., Besbes, S., Hentati, B., Blecker, C., Deroanne, C., & Attia. H. (2007). Nigella sativa
L.: Chemical composition and physicochemical characteristics of lipid fraction. Food Chemistry,
101(2), 673-681. https://doi.org/10.1016/j.foodchem.2006.02.022.

Daba, M. H., & Abdel-Rahman, M. S. (1998). Hepatoprotective activity of thymoquinone in isolated rat
hepatocytes. Toxicology Letters, 95(1), 23-29. https://doi.org/10.1016/s03784274(98)00012-5.

Dehghan, M., Davar Forozandeh, A., & Shakeri. P. (2017). Effects of different levels of garlic powder in
the starter diet on performance of Holestin dairy calves. Research on Animal Production, 8(15), 68-75.
http://rap.sanru.ac.ir/article-1-759-en.html. [In Persian]

El-Saadany, S., Habeeb, A., El-Gohary, E., El-Deeb, M., & Aiad. K. (2008). Effect of supplementation of
oregano or Nigella sativa seeds to diets of lactating Zaraibi goats on milk yield and some physiological
functions during summer season. Egyptian Journal of Animal Production, 45(1), 469-487.
https://doi.org/10.21608/ejap.2008.104560.

Fathi, M., Hosayni, M., Alizadeh, S., Zandi, R., Rahmati, S., & Rezaee. V. (2023). Effects of black cumin
(Nigella Sativa) seed meal on growth performance, blood and biochemical indices, meat quality and
cecal microbial load in  broiler chickens. Livestock  Science, 274, 105272.
https://doi.org/10.1016/j.livsci.2023.105272.

Gilani, A.-U. H., Jabeen, Q., & Khan, M. A. U. (2004). A review of medicinal uses and pharmacological
activities of Nigella sativa. Pakistan Journal of Biological Sciences, 7(4), 441-451.
https://doi.org/10.3923/pjbs.2004.441.451.

Halawani, E. (2009). Antibacterial activity of thymoquinone and thymohydroquinone of Nigella sativa L.
and their interaction with some antibiotics. Advances in Biological Research, 3(5-6), 148-152.

Hanafy, M., & Hatem. M. (1991). Studies on the antimicrobial activity of Nigella sativa seed (black cumin).
Journal of Ethnopharmacology, 34(2-3), 275-278. https://doi.org/10.1016/0378-8741(91)90047-h.
Hedayatpour, Z., Mamoui, M., Aghaei, A., & Tabatabai Vakili. S. (2024). The Effect of Different Black
Seed Levels on Production Parameters and Some Reproductive and Blood Parameters in Japanese
Quail .Research on Animal Production, 15(3), 87-95. https://doi.org/10.61186/rap.15.3.87. [In Persian]


https://doi.org/10.3168/jds.2022-21776
https://doi.org/10.5281/zenodo.3354290
https://doi.org/10.1111/jpn.12109
https://doi.org/10.1016/j.foodchem.2006.02.022
https://doi.org/10.1016/s03784274\(98\)00012-5
http://rap.sanru.ac.ir/article-1-759-en.html
https://doi.org/10.1016/j.livsci.2023.105272
https://doi.org/10.3923/pjbs.2004.441.451
http://dx.doi.org/10.61882/rap.2025.1497
http://rap.sanru.ac.ir/article-1-1497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-21 ]

[ DOI: 10.61882/rap.2025.1497 |

d)LaJI ELYRY Ql;;»y obl)‘i ‘dblg > ‘g}l& Oy uk‘

YAQ wldobuo b cpluide Hlod puis (gl oy (gjlo foSo

Heinrichs, A., Jones, C., VanRoekel, L., & Fowler. M. (2003). Calf Track: A system of dairy calf workforce
management, training, and evaluation and health evaluation. Journal of Dairy Science, 86(Suppl. 1),
115.

Kargar, S., Nowroozinia, F., & Kanani. M. (2021). Feeding fennel (Foeniculum vulgare) seed as potential
appetite stimulant to newborn Holstein dairy calves: Effects on meal pattern, ingestive behavior, oro-
sensorial preference, and feed sorting. Animal Feed Science and Technology, 278, 115009.
https://doi.org/10.1016/j.anifeedsci.2021.115009.

Khadr, N., & Abdel-Fattah. F. (2006). Response of broiler chickens to diet containing black seed (Nigella
sativa L.) as medical plant. Benha Veterinary Medical Journal, 17(2), 323-343.

Khazdair, M. R., Ghafari, S., & Sadeghi. M. (2021). Possible therapeutic effects of Nigella sativa and its
thymoquinone on COVID-19. Pharmaceutical Biology, 59(1), 694-701.
https://doi.org/10.1080/13880209.2021.1931353.

Longato, E., Meineri, G., & Peiretti. P. G. (2015). Nutritional and zootechnical aspects of Nigella sativa: A
review. The  Journal of  Animal and  Plant Sciences, 25(4), 921-934.
https://iris.unito.it/handle/2318/1550943.

Magdy, M.-A., Hanan, E.-A., & Nabila. E.-M. (2012). Thymoquinone: Novel gastroprotective mechanisms.
European Journal of Pharmacology, 697(1-3), 126-131. https://doi.org/10.1016/j.ejphar.2012.09.042.

Mahmoud, M., El-Abhar, H., & Saleh. S. (2002). The effect of Nigella sativa oil against the liver damage
induced by Schistosoma mansoni infection in mice. Journal of Ethnopharmacology, 79(1), 1-11.
https://doi.org/10.1016/s0378-8741(01)00310-5.

Mansour, M. A. (2000). Protective effects of thymoquinone and desferrioxamine against hepatotoxicity of
carbon tetrachloride in mice. Life Sciences, 66(26), 2583-2591. https://doi.org/10.1016/s0024-
3205(00)00592-0.

Masoudzadeh, S. H., Mohammadabadi, M., Khezri, A., Stavetska, R. V., Oleshko, V. P., Babenko, O. I.,
Yemets, Z., & Kalashnik, O. M. (2020). Effects of diets with different levels of fennel (Foeniculum
vulgare) seed powder on DLK1 gene expression in brain, adipose tissue, femur muscle and rumen of
Kermani lambs. Small Ruminant Research, 193, 106276.
https://doi.org/10.1016/j.smallrumres.2020.106276.

Nourbar, E., Mirazi, N., Yari, S., Rafieian-Kopaei, M., & Nasri. H. (2019). Effect of hydroethanolic extract
of Nigella sativa L. on skin wound healing process in diabetic male rats. International Journal of
Preventive Medicine, 10(1), 18. https://doi.org/10.4103/ijpvm.ijpvm_276 18.

NRC. (2001). Nutrient requirements of dairy cattle: 2001. National Academies Press.

Obeidat, B. S., Al-Khaza’leh, J. F., & Alqudah, A. M. (2023). Black cumin meal (Nigella sativa) as an
alternative feed resource during the suckling period of Awassi ewes: Assessments of performance and
health. Animal Feed Science and Technology, 306, 115820.
https://doi.org/10.1016/j.anifeedsci.2023.115820.

Pardon, B., Hostens, M., Duchateau, L., Dewulf, J., De Bleecker, K., & Deprez. P. (2013). Impact of
respiratory disease, diarrhea, otitis and arthritis on mortality and carcass traits in white veal calves. BMC
Veterinary Research, 9, 1-14. https://doi.org/10.1186/1746-6148-9-79.

Pise, H. N. & S. S. Jadhav. (2016). Evaluation of analgesic and antipyretic activity of Nigella sativa: an
experimental study. National Journal of Physiology, Pharmacy and Pharmacology, 6(4), 291-291.
https://doi.org/10.5455/mjppp.2016.6.07022016124.

Rezaei, H. & S. Kargar. (2023). Effect of Milk Replacer Plane of Nutrition on Intake, Weight Gain, and
Skeletal Growth in Cold-Stressed Newborn Holstein Calves. Research on Animal Production, 14(42),
33-41. https://doi.org/10.61186/rap.14.42.33. [In Persian]

Salman, M. T., Khan, R. A., & Shukla. I. (2008). Antimicrobial activity of Nigella sativa Linn. seed oil
against multi-drug resistant bacteria from clinical isolates. Natural Product Radiance, 7(1), 10-14.

Shaw, H. J., Innes, E. A., Morrison, L. J., Katzer, F., & Wells. B. (2020). Long-term production effects of
clinical cryptosporidiosis in neonatal calves. International Journal for Parasitology, 50(5), 371-376.
https://doi.org/10.1016/j.ijpara.2020.03.002.

Shewita, R., & Taha. A. (2011). Effect of dietary supplementation of different levels of black seed (Nigella
Sativa L.) on growth performance, immunological, hematological and carcass parameters of broiler
chicks. World Academy of Science, Engineering and Technology, 77, 788-794.

Shokrollahi, B., & Sharifi, B. (2018). Effect of Nigella sativa seeds on growth performance, blood
parameters, carcass quality and antibody production in Japanese quails. Journal of Livestock Science,
9(1), 56-64.

Sobhanirad, S., & Zarghi, R. (2017). The effect of exogenous enzymes on growth performance, some blood

and rumen parameters of Brown Swiss fattening male bulls. Research on Animal Production, 8(15),
131-137. https://doi.org/10.29252/rap.8.15.131. [In Persian]


https://doi.org/10.1080/13880209.2021.1931353
https://iris.unito.it/handle/2318/1550943
https://doi.org/10.1016/j.ejphar.2012.09.042
https://doi.org/10.1016/s0378-8741\(01\)00310-5
https://doi.org/10.1016/s0024-3205\(00\)00592-0
https://doi.org/10.1016/s0024-3205\(00\)00592-0
https://doi.org/10.1016/j.smallrumres.2020.106276
https://doi.org/10.4103/ijpvm.ijpvm_276_18
https://doi.org/10.1016/j.anifeedsci.2023.115820
https://doi.org/10.1186/1746-6148-9-79
https://doi.org/10.5455/njppp.2016.6.07022016124
https://doi.org/10.1016/j.ijpara.2020.03.002
http://dx.doi.org/10.61882/rap.2025.1497
http://rap.sanru.ac.ir/article-1-1497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-21 ]

[ DOI: 10.61882/rap.2025.1497 |

d;Lajl ELYYNY Qh’wy oJI)'j “5»19 > ‘uili Cyn> L;l;
W VEF /Y o)l /o33l Jlo ool @ladgs (sla yimgss

Stefanska, B., Sroka, J., Katzer, F., Golinski, P., & Nowak. W. (2021).The effect of probiotics, phytobiotics

and their combination as feed additives in the diet of dairy calves on performance, rumen fermentation
and blood metabolites during the preweaning period. Animal Feed Science and Technology, 272,
114738. https://doi.org/10.1016/j.anifeedsci.2020.114738.

Tariq, E., Sohaib, A.U., Asif, M., Munir, A.B., Akbar, J., Saleem, 1., Hafeez, K. (2023). Antidiarrheal
activity of methanolic extract of Nigella sativa seeds in rodents. Journal of Xi’an Shiyou University,
Natural Science Edition, 19, 769-780.

Urie, N., Lombard, J., Shivley, C., Adams, A., Kopral, C., & Santin, M. (2018a). Preweaned heifer
management on US dairy operations: Part III. Factors associated with Cryptosporidium and Giardia in
preweaned dairy heifer calves. Journal of Dairy Science, 101(10), 9199-9213.
https://doi.org/10.3168/jds.2017-14060.

Urie, N., Lombard, J., Shivley, C., Kopral, C., Adams, A., Earleywine, T., Olson, J. & Garry. F. (2018b).
Preweaned heifer management on US dairy operations: Part V. Factors associated with morbidity and
mortality in preweaned dairy heifer calves. Journal of Dairy Science, 101(10), 9229-9244.
https://doi.org/10.3168/jds.2017-14019.


https://doi.org/10.1016/j.anifeedsci.2020.114738
https://doi.org/10.3168/jds.2017-14060
https://doi.org/10.3168/jds.2017-14019
http://dx.doi.org/10.61882/rap.2025.1497
http://rap.sanru.ac.ir/article-1-1497-fa.html
http://www.tcpdf.org

