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Background and Objectives: The digestive and immune systems of
calves are not fully developed during the suckling period, making them
vulnerable to gastrointestinal and respiratory disorders. Meanwhile, the use
of antibiotics in feed is increasingly restricted due to health and legal
concerns.  Consequently, herbal alternatives with antimicrobial,
immunostimulatory, and antioxidant properties have gained attention in
recent years. Trachyspermum ammi (ajwain) is a medicinal plant known for
its active compounds such as thymol, carvacrol, and other phenolics, which
may offer antibacterial, digestive-stimulating, and antioxidant effects. This
study aimed to evaluate the effects of supplementing Holstein calves’ liquid
diet with ajwain seed powder during the pre-weaning period on growth
performance, skeletal parameters, health status, and blood metabolite
profiles.

Materials and Methods: Sixty-four healthy female Holstein calves were
randomly assigned to one of four treatment groups (n = 16 per group) from
day 3 to day 58 of age. The treatment groups received different levels of
ajwain seed powder (0, 2.5, 5, and 7.5 g/day), mixed into milk or milk
replacer. Body weight and skeletal measurements were taken at the start
and every 10 days thereafter. Fecal scores, rectal temperature, and
incidence of diarrhea and pneumonia were recorded daily.

Results: the results of the current study showed that feed intake, final body
weight, diarrhea duration (Score >3) have been increased by consuming 5 g
Ajwain seed powder compared to other treatments (quadratic effect,
P<0.05). Also, different levels of Ajwain seed powder had no effect on
skeletal growth parameters. Glucose levels were higher in calves
consuming 2.5 g of ajwain seed powder compared to other treatments
(quadratic effect, P<0.05) and no difference was observed among treatment
for other blood parameters.

Conclusion: The results of this study have shown that liquid dietary
supplementation with 5 g/day of ajwain seed powder in suckling Holstein
calves can enhance feed intake, final weight, average daily gain, and
diarrhea duration (Score>3) without adverse effect on skeletal development.
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These findings suggest that ajwain is a promising natural feed additive for
improving growth and metabolic health in young calves.
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Table 5. Effect of different levels of Ajwain seed powder on feed intake and growth performance in
suckling calves (LSM)
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Vs T s boles S 75 5 25 0 Measured

Cubic Quadratic Linear controlvs SEM Parameters
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5‘);9'- Jfa,a
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Feed Intake
(g/d)

O adsl O3

NS NS NS NS 081 3619 3625 3573 3656 O ) (S5
Initial Body
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(Day 1)

5a0) 2\ 05
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A ke
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Significance Levels: Represent statistical significance for interactions, linear, quadratic, and cubic trends.
NS: not significant

sl "i\.l.&)dl—h \ﬂjaé‘ﬁwﬂl}- ‘”.liﬂ\u)@u-\dj.\_?-)>:‘;.\s_u|UJ

Aledalin pde gl o Jll LY 51 S5l adllas 53l sdi il Jles] Cou gladle S

1



OH)Kod g (4035 g\ [ eesliis AID (D92 B o iliSeo alans (51 andlae

QLS s Forcina) wyis A ul 5 glaseals
OLs olS ¢ lis 3 (Y)Y Velders & Diel «¥+14
2l 5 d5 S Jped ol LS 5 ol i
(AL S s i S S i
s Badgujan Lo 55158 S e s s
ol (5 ga s gn and SIS ABG Lol (Yo O,
5 o2t 25 Bles 0L S el by stis
S o0 40 5 Sl S ez 1S oSaus ol
S S Go b Sl azmale L Ol el A2
s SIS sy G ede s Wl e a8

AL andllas

CLS 5 s pde dadle § Sl s, 0l
2 ieed oLS ol 3 68 S5 el 4l Sl L
3, 8kes b3l elS b me 5550 53 oS (laalllas
s Nowroozinia) Az sl dlu 8 ISl 5 4,
e go LS ) 65 A et (Y YY ¢0),Kan
SLS 5wl elS s e dle S SISl s
ol Iyl 5 dslns (s il 5 ke
o=l s Al Gl et Sl 4 S WS s
sl slack 1S 4 Jlal b il g o LS 5
Sl e S5 @ e (Ol 5 SOLAe s
Ladseals 4 518 il il sl (S sUT
ol a5 sleolple slad o g3lwdlas

Table 6. Effect of different levels of Ajwain seed powder on Skeletal Growth Parameters in suckling

calves (LSM)
6)\35"’“ C)Ja..a bl
P value | o Treatments 6l glaiid
2l s s
C bl bl -
Verss Ve ok o oSN 75 5 25 0 Measured
Cubic Quadratic Linear Control o\, Parameters
Vs
treatments
s dnndd 93
Heart girth (cm)
Vs, adsl
NS NS NS NS 079 77.81 7919 78.06  78.69 _(_”’) i
Initial (Day 1)
A .
NS NS NS NS 082 103.38 10348 103.60 104.25 _(° 33) 2
Final (Day 58)
og‘g.)\? tu.?)l
Wither Height
(cm)
QISTEVRWE]
NS NS NS NS 058 7644 7725 7660 76.94 ,
Initial (Day 1)
N .
NS NS NS NS 069 89.88 89.08 89.18 89.05 _(° 320) 2
Final (Day 58)
Ok Jsb
Body Length
(cm)
QISTEVRENE]
NS NS NS NS 0.53  43.25 4237 4256 4275 -
Initial (Day 1)
NS NS NS NS 0.54 5525 5502 5491 5587

Yy



Y€+0 ) D)Lo.a.:} N 0,93 ‘utf.ws)lpw » u.whsf

Sl e C)la.w bl
P value | clas Treatments -5l slatmid i
sl e s S
L bles Ll _
Y 4},-)3 Y 4},)3_ db é g JJ.I Sle 75 5 25 0 Measured
Cubic Quadratic Linear ~Control o\, Parameters
Vs
treatments
(OA 35 2\
Final (Day 58)
At
Hip Width (cm)
\ 55,) adsl
NS NS NS NS 021 1350 13.69 13.69 13.38 _(_’”) i
Initial (Day 1)
(A 355 2\
NS NS NS NS 0.16 17.90 17.83 17.88 17.56 .
Final (Day 58)
) CL&.‘:)I
Hip Height (cm)
OV 5a,) adl
NS NS NS NS 059 7881 7838 7831 78.94 VT
Initial (Day 1)
(A 355 2\
NS NS NS NS 0.63 92.00 90.97 9157 9180 .
Final (Day 58)
BIEYPE Y ‘NS

NS: not significant
osliial (I Il (Y4 VWV (O, an s Chahal ¢¥ 2 A
oA 4 e LIS e DLS 5 onl VG sl
23 sl it 55 5 005, Ao (05 Se Comer
O 2 Sl s s S 5l ol
St Gl o Gl S SO
o s il 5 ey blie Sl S (sl e
(Y++ 4 Soltan) 555 Jlgul ¢ 535 5 ¢ 53
St 3 B sl S 55 Kos g5
Sl pilB ol Sn Bl 5 wBlitnn 55 s 4SS
s Gl (Candy ol el UL 5 Jled
G52 s Sweds DS J o S ) 1S
bl adaz 5l la bl (VL (glasss 5o 5 g e
AV 0L 5 Reddy) das o Jiul58) (ol
Lol S 0L ¢ S V/0 553 S lew
dile slos gy e Slas S A5l G RS
Ay Sl b sl s Shsdidn 5 b e shonsl SN

YA

AV dsdr bagslen gy 9 S Condy
F5s 5 S Conby o ialesl slasles
Slasles s oo QL 1) anlllas 055 b lagg les
WDl b 5853 oy slaamal b 55 il
5 () S 55 E 2 el S50 75
S Ol e g b 6,8 55 s,
3 Y gside o) Jlel L 6 555 Ly,
s Lales b 31 i als o5 8 s VL
Slas 53 el b (6503 lassy cp S copioman
(p3 a3) A sdalle 0L fff 0 oS e
i p ol 8l s il silslas (P<0.05
ol 35 Y = B.76:0.97X+0.11X2 =, 5 os,
L dales ¢J§ EIVO L ol 5 0L g 39 ¢ ol
5 s 2 Jled s bS5 s 0l
s ebsbls cools ghls o5 cl Jy S8

<O, an 5 Benchaar) dces sles 2uS > 6o



OH)Kod g (4035 g\ [ eesliis AID (D92 B o iliSeo alans (51 andlae
<Ol,Lslen 5 Helander <Y+ v & Burt) was il 53l =S E coli usle 305 ke slas SL a5l i

(\QQ/\ ‘)J%ﬂ‘bﬁ)}éh}j})w&kw‘)‘jeb‘)s

(Sl o Jilao 5 Kila) 5155 o8 sl S Cadlr Comdy OB il o gy ilisee - gha 31—V Jpr
Table 7. Effect of different levels of Ajwain seed powder on health status in suckling calves (LSM)
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Values in Parentheses (X/Y): Denote the number of affected calves (X) out of the total calves in the group (Y).

Significance Levels: Represent statistical significance for interactions, linear, quadratic, and cubic trends.
NS: not significant
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Table 8. Effect of different levels of Ajwain seed powder on Blood Parameters in suckling calves (LSM)
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Significance Levels: Represent statistical significance for interactions, linear, quadratic, and cubic trends.

NS: not significant
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