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Introduction:

Mortality in newborn goat kids represents a significant economic and welfare challenge for small ruminant
production systems worldwide This issue has become increasingly concerning for breeders in recent years,
particularly in intensive production systems where early separation from mothers and artificial feeding
methods are common practices In Iran, the dairy goat industry has experienced considerable expansion, yet
kid mortality rates remain problematically high, creating substantial obstacles for producers and limiting the
sector's profitability and sustainability

Current research on small ruminant mortality in Iran has predominantly concentrated on pathogenic factors,
including bacterial, viral, and parasitic infections While these investigations have provided valuable insights
into disease transmission and prevention, there has been a notable gap in research focused on nutritional
interventions as preventive measures against early mortality This oversight is particularly significant
considering that nutrition during the critical first days of life plays a fundamental role in developing immunity
and establishing gastrointestinal health in newborn ruminants

The Morciano Granadina goat breed, valued for its high milk yield and adaptability to various climatic
conditions, has been introduced to Iranian production systems However, these animals have exhibited
concerning mortality rates of approximately 35% in newborn kids, substantially higher than what is considered
acceptable in sustainable production systems This alarming statistic necessitates the development and
implementation of effective preventive strategies

In recent years, global interest in natural alternatives to synthetic pharmaceuticals has grown significantly
Medicinal plants and their derivatives have gained attention as potential replacements for antibiotics and other
conventional treatments Among these, Shirazi thyme (Zataria multiflora) and Eucalyptus (Eucalyptus
globulus) have demonstrated promising antimicrobial, anti-inflammatory, and immunomodulatory properties
in various studies These plants contain bioactive compounds including thymol, carvacrol, and eucalyptol,
which have been documented to exhibit beneficial effects on gastrointestinal health and immune function
Given these considerations, this study was designed to investigate the potential of Shirazi thyme and eucalyptus
medicinal plant extracts administered through colostrum as a preventive measure against early mortality in
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Morciano Granadina goat kids Additionally, the study monitored growth performance and blood parameters
to evaluate the overall impact of these botanical interventions on kid development and health status
Materials and Methods:

The experiment was conducted at a commercial dairy goat farm in Maksal farm, Qazvin, Iran during the
kidding season A total of sixty newborn Morciano Granadina goat kids with an average birth weight of 25 £+
015 kg were utilized in this study The research employed a completely randomized design with six treatments
and ten replications (individual goat kids) per treatment

The experimental treatments were as follows: Con treatment: Control (colostrum only, without additives),
ST12 treatment: Colostrum containing 12 mg Shirazi thyme extract, ST18 treatment: Colostrum containing 18
mg Shirazi thyme extract, EU12 treatment: Colostrum containing 12 mg eucalyptus extract, EU18 treatment:
Colostrum containing 18 mg eucalyptus extract, Anti treatment: Colostrum containing Colistin pump antibiotic
(standard farm protocol) The plant extracts were prepared using hydro-alcoholic extraction methods from dried
Shirazi thyme leaves and Eucalyptus leaves, with active compound concentrations standardized through HPLC
analysis The extracts were administered by mixing with colostrum immediately before feeding

Following standard farm protocol for artificially raised kids, newborns were separated from their mothers
immediately after birth Each kid was weighed, identified with numbered ear tags, and allocated to one of the
six treatment groups Colostrum was collected from the respective mothers using a milking machine and tested
for quality using a Brix refractometer Only colostrum with Brix values >22% was utilized in the study
Colostrum composition (fat, protein, lactose, dry matter, and non-fat dry matter) was analyzed using Fourier
Transform Infrared (FTIR) spectroscopy

Kids received colostrum at 25% of their birth body weight, divided into three feedings within the first 24 hours
post-birth The respective treatment additives were included in each colostrum feeding during the first 72 hours
of life Following the colostrum period, all kids were managed according to standard farm protocols, receiving
milk replacer until weaning at two months of age

Data collection included body weight measurements at birth and at monthly intervals until weaning Health
parameters, including incidence and duration of diarrhea, respiratory diseases, and other health conditions,
were diagnosed and documented by the farm veterinarian Blood samples were collected at 14 and 28 days of
age for analysis of hematological and biochemical parameters, including complete blood count, liver enzymes,
total protein, albumin, and globulin levels

Results and Discussion:

Mortality rates showed significant differences (P<005) among treatments, with the highest mortality observed
in the control group (50%) and the lowest in the ST18 (10%), EU18 (10%), and Anti (10%) groups The ST12
and EU12 treatments showed intermediate mortality rates (40% each), suggesting a dose-dependent effect of
the plant extracts

Post-mortem examinations and clinical records identified diarrhea as the primary cause of death during the
early postnatal period, accounting for approximately 75% of total mortality This finding aligns with previous
research indicating that enteric diseases represent the most significant threat to newborn ruminant survival The
remaining mortality was attributed to respiratory infections and other miscellaneous causes

Growth performance analysis revealed that kids receiving the ST18, EU18, and Anti treatments exhibited
numerically higher average daily gain during the first month compared to the control group, although these
differences did not reach statistical significance (P>005) No significant differences were observed in body
weights at weaning across the treatment groups, suggesting that while the plant extracts may provide protection
during the critical early period, their effects on long-term growth performance may be limited

Blood parameter analysis revealed no significant differences between treatments in hematological values or
liver enzymes This finding is particularly important as it indicates that the plant extracts at various
concentrations had no adverse effects on liver function or body metabolism, confirming their safety for use in
newborn goat kids

The comparable efficacy of the 18 mg extracts of both Shirazi thyme and Eucalyptus plants to the Colistin
Pump antibiotic represents a promising finding, suggesting potential for these botanical alternatives in
situations where antibiotic use is restricted or undesirable

Conclusions:
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This study demonstrates that Shirazi thyme and Eucalyptus medicinal plant extracts administered at 18 mg for
72 hours after birth through colostrum can effectively reduce mortality rates in Morciano Granadina goat Kids,
with efficacy comparable to that of the conventional antibiotic treatment These botanical alternatives represent
promising tools for sustainable goat production systems, particularly in contexts where antimicrobial resistance
concerns or consumer demand for antibiotic-free production exists Future research should explore optimized
dosages, combinations of plant extracts, and potential long-term benefits on productivity and health
Keywords: Colostrum, Eucalyptus, Goat kids, Morciano Granadina, Mortality, Shirazi Thyme
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Tablel. The composition of zataria multiflora (thyme) and eucalyptus extracts

Compounds(%6) Inhibition index Eucalyptus Inhibition index Thyme
Thymol 1305 0.3 1327 51.8
Camphene 980 1.5 975 1.4
Myrcene 997 0.5 1012 1.2
&-Phellandrene 1010 3.1 1038 0.18
&-Terpinene 1143 8.1 1052 2.1
p-Cymene 1030 4.2 1047 5.8
Lemons 1042 2.8 1075 0.92
1,8-Cineol 1037 56.2 1031 1.4
Spathulenol 1510 4.7 1594 1.2

&- Eudesmol 1610 2.7 - -

Borneol 1180 0.18 1168 1.8
Terpin-4-ol - - 1184 2.1
Carvacrol 1295 0.22 1305 18.6
&-Thujene 937 1.8 937 1.1
&-Pinene 940 11.3 943 1.4
Total 97.9 98.5
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Table 2. The effect of experimental treatments on Mortility rate of goat kids

Treatment Mortalities %
Con 5 50.0
ST12 4 40.0
ST18 1 10.0
EU12 4 40.0
EU18 1 10.0
Anti 1 10.0

Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora per 72
h; EU12: contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti: contain 12000

IU of Colistin and 3 mg of Spectomycin per 72 h.

sole syms Jals 40 susla dalllas L VA (o siaS) 5 A
OhalS sely oS wily sugs JySLE 5 JgasS 5
clillas 50 4 ol sas0 S aald Hlas 4 oo ol
Ko cn Aol (YT G, 5 By £) ola,l XL
A5 5w o ges 55 dals 5o yala dalllas 5o Hae
OIS 5 5 sa0)asa 8 GBS algs 5l ass a3da 545, 6
SoSan 5 sl SYoV Shlan 5 Loyl o1
o OV dss i 5 Soe JS s slady B oS (V0N
Eo Al O m Do 4w Lo dadle s gl Lo B8 S

.MJL;A

SLEL Y Jpin 5o Laalle 3y Sl LT 4 Logs yo gl
0+/+) aald Hlad 4 b e olab opida «S ols
39 o8 VY Guginll€h o VYot T T 5l say 5 (a0
oo sillS) glasles 5o SBB G 3aS 5 (woya €4/
(o0 Vo/+) SSan Bl Slad 5 VA sl AA
O sl slaslas 5o oS uly lis b o S saali
paa s 4 2 S e WA GusidST 5 2 S L VA
4 ol sols L2alS 1, @B e i ge sule yidus
Slass g9 wiilen 55 GilealS ey S5 g BT s S iy
— B Gme G ¢ seie Julas Lol casl sy 5 5S0e
eSala i 5 90 S o dm i T s A
e badl gdugl 5 GusialSl s lac oo wlgs g
ok slad 3 Lalbl S silusse oI5 5 Sl 4
o8 wabiee ot bk nle & cad G5 Sew
> el ple 4 cand WIB Gl WIS G55 e
5 oole) GaX gl IS © ws b obs)
23,5 GEOIS Grinan adbi oo S0k (YT Gl,Kas
G0 1s 9sn posSeas ol Jsas 5 s SIS S
(o slae oS e b e o S slag KL
Goiish oyl o La,Cle bsnl @5l
p S LS o, 5 ATP & e sia sl
cose T Jola lae GoSdide Gab 5l ol
oty Ol co u (Vo) (OLKea 5 osuel) was o
sl o slac s ola slajlas 5o b clili € w8 £



A Lo ygo o155 sodlle sy Sob sladorinl b g 18y e 9 Spo 5 3 jsel > LogidS] 5 (giliwd gl 29yl LS o)l ) oslital (3

Table 3. Clinical symptoms recorded in mortile goat Kids (n=60)

Clinical symptome Con. ST12 ST18 EU12 EU18 Anti Total
Diarrhea(scours) 2 1 1 2 1 1 8
Respiratory 1 1 2
Resplratory Symptoms and 2 5 2 6
Diarrhea
Total 5 4 1 4 1 1 16

Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora per 72 h; EU12:
contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti: contain 12000 U of Colistin and 3

mg of Spectomycin per 72 h

Table 4. Colostrum composition used in experimental treatments

Treatment Fa Pr F/P La TS SFN lgg
Con 11.60 9.05 1.32 3.742 25.33 13.73 21.50
ST12 9.34 10.16 0.96 3.35% 23.81 14.47 20.10
ST18 9.60 9.39 1.10 3.57% 23.34 13.74 21.90
EU12 9.65 10.04 1.04 2.87° 23.59 13.93 20.10
EU18 9.98 10.42 1.03 3.33%® 24.65 14.67 23.00
Anti 8.29 9.81 0.90 3.39% 22.44 14.14 20.60
SEM 2.34 2.68 0.34 0.52 3.61 2.56 9.91

P-value 0.08 0.89 0.14 0.01 0.59 0.96 0.26

Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora per 72 h;
EU12: contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti: contain 12000 IU of
Colistin and 3 mg of Spectomycin per 72 h. Fa: Fat(%); Pr: Protein(%); F/P: Fat to Protein Ratio(Ratio); La:
Lactose(%); TS: Total Solids; SNF(%): Solids non Fat; lgg: ImunogloubinG (mg/ml); SEM: Standard error of the

means.
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Table: 5. The effect of experimental treatments on blood serum metabolites of goat kids

Treatment Glu Cho TG BUN Cr Alb TP Gl Gl:Alb
Con 140.5 112.5 93.0 21.6 0.40 2.70 7.08 4.38 60.5
ST12 138.4 117.9 747 20.9 0.45 2.74 7.03 4.29 60.5
ST18 103.0 109.4 101.0 28.9 0.48 2.66 6.75 4.09 60.0
EU12 136.3 125.1 110.2 23.0 0.45 2.85 7.11 4.26 59.4
EU18 131.6 117.0 63.6 331 0.51 2.80 6.87 4.07 60.5
Anti 109.5 133.4 90.0 27.8 0.41 2.72 6.93 4.21 60.5
SEM 37.49 27.20 58.86 23.89 0.166 0.315 1.004 0.696 0.813

Pvalue 0.119 0.455 0.522 0.842  0.632 0.778 0.966 0.890 5.060

Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora per 72
h; EU12: contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti: contain 12000
IU of Colistin and 3 mg of Spectomycin per 72 h; Glu: Glucose (mg/dl), Cho: Cholestrol (mg/dl);
TG:Triglyceride (mg/dl); BUN: blood urea nitrogen (mg/dl); Cr: creatinine (mg/dl); Alb: Albumin (g/dl); TP:
total protein (g/dl); Gl: Globulin (g/dl); Gl:Alb: Globulin to Albumin ratio
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Table 6. The effect of experimental treatments on immunity-related blood parameters of goat

kids
Treatment Cl CIG G ilGB SV SIG IEA
Con 602.5 24.7 15.0 6.1 216.9 21.9 32.3
ST12 628.8 25.2 15.7 6.3 225.4 21.4 30.7
ST18 593.2 25.7 15.2 6.4 213.7 20.4 29.2
EU12 608.7 234 14.0 5.8 219.1 21.3 23.6
EU18 612.0 25.0 15.3 6.1 226.8 20.3 31.2
Anti 637.0 26.4 16.6 6.5 229.5 21.0 29.5
Pvalue 0.882 0.695 0.566 0.685 0.852 0.969 0.853
SEM 87.63 3.794 2.967 0.977 31.414 4.451 8.409

Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora
per 72 h; EU12: contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti:
contain 12000 IU of Colistin and 3 mg of Spectomycin per 72 h; CI: Colostrum intake (ml/day); CIG:
Colostrum imunoglubin (mg/ml); 11G: Imonoglubin intake (g/kid); ilGB: Imonoglubin intake/kg of body
weight (g/kg og BW); SV: Serum Volume (g) SIG: Serum imonoglubin (mg/ml); IEA; Emonoglubin
absorb efficiency (%).

oLS 555 59 Sl VY oS ladllin S 5 =l ol 3! Some GBI L (YoYY llKan 5 lea)eallas 5o

YL resll cbale ag su S @ibos a0l G5 o Oxesdl Oloae (@il GLALS s5lae



N Lo ygo o155 sodlle sy Sob sladorinl b g 18y e 9 Spo 5 3 jsel > LogidS] 5 (giliwd gl 29yl LS o)l ) oslital (3

sl sisal Shle Lo ne GEl3E 4 saie dlu S

S G pSaasia

SUE e oS ols oLt sesla dallias 4 Lgy yo gl
p S b VA b (s5la slajlas L oS ola dle
i 355 S 531 el SRS sl
29 3952 el K5 g (BT (gla Hlas aiilen s
W RS ol Are sk Lasles pla b ownnlie
Il €sle 4 als Lt 55 usla dalllas Grinas
03 Ly 50 0130 (sla dle s Sae 9 S5e Jole (353 ageo
OIS oo ol ol sy (Sw) ) slads, Jsk
@o)sed i ol oL b jlae 3l soliial o€ @i £ e
T wilen w3l 5 go a8 o VA gelaes 5o Lo sillST g
Loy 5o 0135 sla ddle s s 5 Spe alS o s S5 5
il 53 e

a8 g S

02558 JLae Luus s 5y Ghoog oS5a 5 das by
Sl a5 Gl pladl Husas pald byl pl GbA <
paaolaee aMel 1 0 0a Lulae

seala dallle Lo €l o wiidl JES 4 o
ALS slaesliac 585 ma3 (53 o e el clile

2855 )8
il b 5 edabedl slasles ol B @ bg e b
ol o) sud 558N Jaia 59 God il s
> Om s sal cbile jala dallas o oS oo Gl
5 @S LI bl slasles 58l cas P
Ol s s sisal Cda (28050 4 bss e Sl S aines
s lae Cipas phw 5 g 580 @ad G0 o
GaXl oladlas g a8 S 518 dallas o) 50 ALK
eSaie apen ol g 58— 3 sl AL S el sl Lt
Dsolass Jelse aale Jlrosa fasl (i winl 58 suiiS
(el i 5o Bogladsla S g gk wabie
O sisal das 51 Gala slagal 55K w55 J fie
Sl (Vo0 whia 5 sais) S o O ool
£ ©ud b pom o GnsSsise) clile € wa S
9 mabiagd) Grinen sl Al Siiuas glsls (L
S Ghslie o8l S 0K GBS (VY (l,Ken
P- Olis,l€ (Jsas sula) Atss slas,lac

Shsd 59 (JsSIsolS 5 oy (Jsies Cymene

ouldicul g0 &L’m

Adams RP, Avlessi F, Wotto VD, Ahoussi E, Dangou J and Soho- unhloue DCK, 2004. Chemical
composition, antimicrobial properties and activities against tics of the essential Identification of Essential
Oil Components by Gas Chromatography Mass Alitonou, oil from Eucalyptus tereticornis. Journal of

Comptes Rendus Chime 7: 1051-1055.

Ahmad R, Khan A, Javed, | and Hussein M, 2000. Immunoglobulins and neonatal lambs mor- tality in Pak-
Karakul sheep Journal of Veterinarski Arhiv 70:129-139.

Alitonou G, Avlessi F, Bokossa I, Ahoussi E, Dangou J and Sohounhloue D, 2004. Compo- sition chimique
et activités biologiques de I'huile essentielle de Lantana camara Linn. Comptec Rendus Chimie 7: 1101-

1105.

Benchaar C, Greathead, H, 2011. Essential oils and opportunities to mitigate enteric methane emissions from
ruminants Journal of Anim Feed Science and Technology 166: 338-355.

Chaves AV, Stanford K, Gibson L L, McAllister T A and Benchaar C, 2008. Effects of carvacrol and
cinnamaldehyde on intake, rumen fermentation, growth performance, and carcass characteristics of
growing lambs Journal of Animal Feed Science and Technology 145:396-408.

Devant, M, Anglada A, and Bach A, 2007. Effects of plant extract supplementation on rumen fermentation
and metabolism in young Holstein bulls consuming high levels of concentrate Journal of Animal Feed

Science and technology 137:46-57.



\\c’\‘JL» /\ D)LAJ:’ Yo .-\l> /L;o‘.) P}LC dmwg).v ul)&.o.lb 9 (S)> VY

Dwyer CM, Conington J, Corbiere F, Holmoy IH, Muri K, Nowak R, Rooke J, Vipond J and Gautier JM, 2016.
Invited review: improving neonatal survival in small ruminants: science into practice Journal of Animal
Science 10: 449-459.

Ebrahimi M, Dehghan-Banadaki M, Ganjkhanlou M, and Khalilvandi-Behroozyar H, 2017. Effects of adding
Thyme and Peppermint essential oils in calf starter diet on performance of Holstein calves. Animal
Production Research, 6(3): 53-62 (In Persian).

Froehlich, KA, Abdelsalam KW, Chase C, Koppien-Fox J, and Casper DP, 2017. Evaluation of essential oils
and prebiotics for newborn dairy calves Journal of Animal Science 95: 3772-3782.

Gupta S, Kumar MNS and Duraiswamy I, 2012. In-vitro Antioxidant and Free Radical Scave- nging Activities
of Ocimum Sanctum. World Journal of Pharmaceutical Research 1: 78-94 .

Holmoy IH, Kielland C, Stubsjoen SM, Hektoen L and Waage S, 2012. Housing conditions and management
practices associated with neonatal lamb mortality in sheep flocks in Norway. Journal of preventive
Veterinary Medicine 107: 231-241.

Jahani-Azizabadi H, Baraz 1, Bagheri N, and Ghaffari MH, 2022. Effects of a mixture of phytobiotic-rich
herbal extracts on growth performance, blood metabolites, rumen fermentation, and bacterial population of
dairy calves. Journal of Dairy Science 105: 79-89.

Kessler EC, Bruckmaier RM and Gross JJ, 2019. Immunoglobulin G content and colostrum composition of
different goat and sheep breeds in Switzerland and Germany. Journal of Dairy Science 102: 5542-5549.

Kumar U, Sharma SK Nagda RK and Rajawat BS, 2010. Replacement index and mortality pattern of Sirohi
goats under field condition. Indian Journal of Small Ruminants 16: 274-276.

Lambert R, Skandamis PN, Coote PJ and Nychas GJ, 2001. A study of theminimum inhibitory concentration
and mode of action of oregano essential oil, thymol and carvacrol Journal of Applied Microbiology 91:453—
462.

Martinez S, Madrid J, Hernandez F, Megias MD, Sotomayor JAand Jordan MJ, 2006. Effect of thyme essential

oils (Thymus hyemalis and Thymus zygis) and monensin on in vitro ruminal degradation and volatile fatty
acid production Journal of Agricultural and Food Chemistry 54: 6598-6602.

Milhau G, Pelissier Y and Bessiere JM, 1997. Invitro antimalarial activity of eight essential oils. Journal of
Essential oil Research 9: 329-333.

Mohammed N, Ajisaka N, Lila ZA, Hara K, Mikuni K, Kanda S and Itabashi H, 2004. Effectof Japanese
horseradish oil on methane production and luminal fermentation in vitro And in steers. Journal of Animal
Sciences 82: 18391846

Noirot V, Moncoulon R, Sauvant D and Bayourthe C, 2007. Effect of essential oils and essenti-al oils
compounds supplementations in ruminant species:statistical analysis Journal of Revue de Medecine
Veterinaire 158: 589-597.

Patra AK and Saxena J, 2010. A new perspective on the use of plant secondary metabolites to inhibit
methanogenesis in the rumen Journal of Phytochemistry 71:1198-1222.

Quigley JD, and Drewry JJ, 1998. Nutrient and immunity transfer from cow to calf pre- and postcalving Journal
of Dairy Science 81:2779-2790.
Raghuvansi SK, Prasad R, Mishra AS, Chaturvedi OH, Tripathi MK, Misra A K, Saraswat BLand Jakhmola

RC, 2007. Effect of inclusion of tree leaves in feed on nutrient utilization and rumen fermentation in sheep
Journal of Bioresourcess Technology 98: 511-517.

Rasooli I and Mirmostafa SA, 2002. Antibacterial properties of Thymus pubescens and Thymus serpyllum
essential oils Journal of Fitoterapia 73, 244-250.

Sajjadi SE and Khatamsaz M, 2003. Composition of the essential oil of Thymus daenensis Celak ssp
Lancifolius (Celak) Jalas. Journal of Essential Oil Research 15: 34-35.

Sanudo C, Campo MM, Muela E, Olleta CJL, Delfa BR, Jimenez BR, Alcalde MJ, Horcada A, Oliveira land
Cilla I, 2012. Carcass characteristics and instrumental meat quality of suckling kids and lambs. Spanish
Journal of Agricultural Research 10: 690-700.

Sawalha RM, Conington J, Brotherstone S and Villanueva B, 2007. Analyses of lamb survival of scottish
blackface sheep Journal of Animal 1:151-157.



A\ Lo ygo o155 sodlle sy Sob sladorinl b g 18y e 9 Spo 5 3 jsel > LogidS] 5 (giliwd gl 29yl LS o)l ) oslital (3

Seifzadeh, S, F Mirzaei Aghjehgheshlagh, H Abdibenemar, J Seifdavati, and Navidshad B, 2017. The effects
of a medical plant mix and probiotic on performance and health status of suckling Holstein calves. Italian
Journal of Animal Science 16:44-51.

Sharif L, Obeidat J and Al- Ani F, 2005. risk factors for lamb and kid mortality in sheep and goat farms in
Jordan. Bulgarian Journal of Veterinary Medicine 2: 99-108.

Sharma SK, Nagda RK, Kumar U and Khadda BS, 2007. Mortality pattern in Sirohi goats under field
conditions Indian Journal of Small Ruminants 13: 210-212.

Singh MK, Rai B and Sharma N, 2008. Factors affecting survivability of Jamunapari kids under semi-intensive
management system Indian Journal of Animal Sciences 78: 178-181.

Tassoul, MD, and Shaver RD, 2009. Effect of a mixture of supplemental dietary plant essential oils on
performance of periparturient and early lactation dairy cows Journal of Dairy Sciences 92: 1734-1740.
Westendarp H, 2005. Essential oils for the nutrition of poultry, swine and ruminants Journal of Dtsch Tierarztl

Wochenschr 112: 375-380.

Yang WZ, Benchaar C, Ametaj BN and Beauchemin KA, 2010. Dose response to eugenol supplementation in
growing beef cattle: ruminal fermentationand intestinal digestion Journal of Anim Feed Sciences and
Technology 158: 57-64.

Yang WZ, Benchaar C, Ametaj BN and Beauchemin KA, 2010. Dose response to eugenol supplementation
in growing beef cattle: ruminal fermentationand intestinal digestion Journal of Anim Feed Sciences and
Technology 158: 57-64.



