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Background and Objectives: The growth and health of lambs from
birth to weaning are influenced by yield and quality of the ewe's
colostrum. Colostrum contains essential proteins, fats, hormones,
vitamins, and antibodies that facilitate immunity, growth, and
development. Therefore, to improve colostrum, it is necessary to use
a high quality diet. That colostrum is of high quality to ensure the
best start to life for offspring. Consumption of high-quality
colostrum improves neonatal survival and increases the reproductive
potential and future productivity in sheep. Some plant essential oils
have been used to improve ewe's health and their productivity. This
experiment was conducted to evaluate the effect of feeding different
levels of Pistacia atlantica subsp. Kurdica gum essential oil on
feed, intake, colostrum quality, milk yield, and milk composition, as
well as growth of suckling lambs.

Materials and Methods: P. atica subsp. kurdica gum essential oil
was prepared commercially and added to the ewes' diet in order to
influence the P. atlantica subsp. Kurdica gum essential oil during
pregnancy and lactation (lasting 5 months, with the adaptation
period of 21 days). A total of 168 ewes (in their second and third
parity with an average weight of 68.84+1.65 kg), were used in the
study, all of which were subjected to the estrus synchronization
program. Ninety pregnant ewes in the last month of their pregnancy
were randomly divided into three groups. The first group did not
receive any essential oil, and the second and third groups received a
daily dose of 0.8 and 1.6 milliliters of P. atlantica subsp. Kurdica
gum essential oil, respectively. The P. atlantica subsp. Kurdica gum
essential oil was sprayed on top of feed right before each meal. At
the time of parturition, 36 single-born female lambs and their dams
were randomly assigned to the three experimental groups. Each
group was further subdivided into 4 units of three ewes each to
determine dry matter intake (DMI). All other data such as milk
production and composition, colostrum, and lamb's growth were
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obtained from 12 ewes and their lambs in each treatment.

Results: Both groups treated with P. atlantica subsp. kurdica gum
essential oil exhibited increased DMI and milk production, while
ewes received a daily dose of 1.6 ml of P. atlantica subsp. Kurdica
gum essential oil had the highest DMI and milk production
(P<0.05). The essential oil had no effect on the birth weight of
lambs (P<0.05). Feeding the essential oil had a significant effect on
fat, protein, and solid none fat in colostrum and milk. Somatic cells
both in colostrum and milk declined as a result of feeding P
atlantica subsp. Kurdica gum essential 0il(P<0.05).

Conclusion: The essential oil significantly decreased the number of
somatic cells in colostrum and milk. Due to the significant and
positive effects of P atlantica subsp. Kurdica gum essential oil on
the milk production, milk and colostrum composition (fat and
protein), as well as the growth rate of suckling lambs, it is concluded
that this essential oil could be recommended as a suitable feed
additive in the diet of ewes at the dose level of 1.6 mi/d.

Cite this article: Rezaei, M., Kafilzadeh, F., Khamisabadi, H. (2023). Effect of adding of Pistacia
atlantica subsp. kurdica gum essential oil to the diet ewes on late pregnancy on milk yield
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Table 1- Chemical compositions of essential oil of P. atlantica subsp. kurdica Gum.

Percent .. s Compounds .s 5
97.18 o -Pinene ., Wi
1.26 B- Pinene ..l
0.41 Kafenen il
0.16 Sabinene ...
0.11 6 -3 Karenen o5 . s
0.07 o -Thujene o3, Wi
0.06 Limonene - ,.J

Lo e o plend S5 5 11 =Y Jsis
Table 2- Ingredients and chemical compositions of experimental ewe's diets

DM (%) it osle a3 Diet ingredients o . !>
4750 Alfalfahay
33.30 Corn silage 3 55
12.70 Barley grain - «lis
5.50 Soybeans meal U ;.. dlws
0.25 Salt s
0.75 Vitamin-mineral premix ' suxs - sl s oS

Chemical composition _l..: LS 5
14.36 Crude protein (%) b= .55
2.50 Metabolizable energy (Mcal/kg) o sie LG 351
42.07 Neutral detergent fiber (96) zx o si 55 Jslousl U
25.40 Acid detergent fiber (%) i s s 53 Jlomals U
0.75 Calcium (%) (13 ) s
0.32 Phosphorus (%) (ass) is
E by Ml dls Ver Dy paelny s Jadlos dslg Vevees A by Ml dlg Orreee G el s = e JaSla 0 SLS a0

e8GR Ve oal S e T IS S e Ve s S ke T S e S e et e e S e T i 2 S Y dS 0 S YA
SIS S Jee 00 5 S e P10 sl
1. Each kilogram of mineral-vitamin supplement contains 500,000 IU of vitamin A, 100,000 IU of vitamin D3, 100

IU of vitamin E, 208 gr of Calcium, 30 gr of Phosphorus, 300 mg of Copper, 2,000 mg of Manganese, 3,000 mg of
Zinc, 10 mg of Cobalt. 3000 mg of Iron, 10 mg of Selenium, 60 mg of lodine and 500 mg of antioxidants.
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Table3- The effect of feeding P. atlantica subsp. Kurdica gum essential oil on the feed intake of Sanjabi ewes during
their pregnancy

(gr/d).
P-Value SEM 1.6ml/d  0.8ml/d 0 Parameter i,
0.04 4533 1657° 1510° 1455"  Last 4 weeks of pregnancy ol AT ands Sl
0.04 45.48 17922 16672 1542° Last 3 weeks of pregnancy el 1 ain g
0.03 46.54 1812° 1750° 1645° Last 2 weeks of pregnancy R PO PS
0.04 48.82 1850° 1798° 1720  Last 1 weeks of pregnancy el 1 ands Il

(P<e/00) W ls Sl pre sl ol sl s alie e O b e Sl b les glas Ske SEM

SEM: standard error of the means. * ® Means with different letters in each row are statistically significantly different

(P<0.05).
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Table 4- The effect of feeding P. atlantica subsp. kurdica gum essential oil on the feed intake of Sanjabi ewes during
thier lactation (gr/d).

P-Value SEM 16mlid  0.8ml/d 0 Lactation months  jas .2 (slacls
0.04 48.48 19052 18952 1805° lactation First month oAb Jl ole
0.04 49.65 19652 19452 1890 lactation Second month P g3 ole
0.03 49.80 21552 2100° 1950° lactation The third month A3 p g ole
0.04 49.98 25007 23522 1985P lactation The fourth month B ol ole

(P</00) W15 ol gme sl (golel il ecinn, o s wlie b B> L gle Kl A0 las glex Sl SEM
SEM: standard error of the means. * ® Means with different letters in each row are statistically significantly different

(P<0.05).

e 3 (e 5 e 05 (65L) b SL el
Nz 3 @Sk as ol dnes 5 YL
Woleds Lo e ool Sy ool L la bl
Lo sl foman (Y00 A O1,LSea 5 Chaves)
ol s ks e 0L s 5l (68U s Ul (U
NS VI P SN I GO RGN
;lu|jjog§;wlé\,)> .:,\JQJ;EW
5 Shes acual lainl w\fewjjﬁjlj Gk
(Y O 5 Lin) was Sl 3 36 e 1)l
03 A s $oy 0L gl ps s WS Ol
Guuu)}bwlouﬁjlrf()djp

HMJ:.S‘U -:“\x{lJQM@)}'Qlﬁﬁca.\.ﬁTCﬁwéy

VY

e A s Dl e el

2 35 6l 1S ol gls eSS
LS en s Naseri) coul o35 (g 3l e Ll
e LT S sl Ol Sl 3ok 5l L(YOIA
S s 553 SlaS| ST ele S Ol e
5 dled O3St Cilie e S Ll 5 0 45 Wgd o
3 o O s 1 JLad 035 0 slaad S
ol ol 4 S (Y2 V) (O,LSea 5 Srivastava)
25 e STy e 3 s e Gl 5
53 352 50 Luilwl (Y01 ¥ Ol,LSa 5 Chauhan)
Olsieass 505 o5 S0 b Caolt hyls OlalS
5K e atld GlanSs eSS ednS S

S Al slacdsle Gop Ll L la il



o) o LS, doguaro [ ... (Pistacia Atlantica Kurdica) oyg ©é 45 &owo (wilw! (439331 451

s ol o oo > Shas 55 o b s
et 4 (Sl 0553 OLL 53 e 055 LS
ho a3 Loy e STy Olppe |3 A3l s
lros, S 53 (F Jsds) coul asll uxs o5 S
53 Lo 3, Shas 35 Olspn b3l lose
O o 0s e bl OLE s 45 25 8
O P I N[V PNV S I
s 0T o S 5 5 e 5 sle
Lne s 205 035t il 2 pte 3 b
5l ey S plad L5 Lales eslinal s ol S
Db S s 650 A els VL e e
Olimn s sl g5 il 68 355 40 Jlazml ol il
ol A3l S sl oleml Ol s e A
(Y+12) 01,Sasr 5 Maleki Baladi asllias L ¢ 55
N D v o WL . LS PRIy
V dsder 3 Sl glad e slass 5 5521
s 0 el w3 s 2B 4 e s Lol sl 5,158
S & g s G5V Ao > (S5 4 2
A el slasbes 30 o 5580 s s
(S A3 o Aoy oS Y s a6
03 o 4 el slge Aoy 5 Sl slad sl
i o e U o (ol ae ) sbay s8]
(P<e/e0) Az S 51,5 05 s e il
s 5 0B mrr U i SGosbe
ool 1 e /A saeS E3L s Sl 5y b el
el 33l L e IS sdalie Oy O 0 Foe
sla=s ej_.g-).\,ojg,_}):@_wwu\cla_w
s Sk ol e el Sl slad she
S 5 aals Sl 3 OF o 2S5 o 2t o
Oy L3 pome ol 1 Jee V/F sisal s
sdeS bl ys slasled s 5 (Jb il s edalin

i edalice é)‘)L;\M Q)w U.M.rL.»\

A

K5 0y s e il e - sl
ssbasesse 0Ll 5 el 5 Ol Js (P>2/00)
cos S 5 il gl b cou gl ne
T 4 Cod Aol e 3 S5, 5ba (P<4/00)
bl iz sy g meS il il
Pl s ) Olg (it Oy 553 e
B (gl e sl el bl L3l 5 wsls
S e el 5l aS tas Les L andllas
S 03 S8 A5 iS5 o Slas sl O
05 S )3 oo il 5 idls Sl 5y s S
(YA Ol s Naseri) 555 S5e L5 Ol 5
St SIS s e 8 S R el s
oS glansil Iy S 0y o) oo il
85 Shte ol e iz 5 s g Sl 1S
ag an 59 o=l s (YOIA O 5 Naseri) ol
Sy St WP G n
Fosn e S e e (Sl b e
i s Ul el e ol 53 S ol e S
Ady s g AS i su s 58T iS5 ke
s Yousefi Y+Y+ (O, s Wojtas) 5ls Lae
ol Cidie b 4385 36 (T Y 0L
M5 O mosle Gla e 4 05 s e
Lol eds a8 2 i 5o (SOl O3
ﬁ:u S A8 O3 IR A TCHYS @Lg @ od> g
05353 O3 s e S5 bl sloasles
st B Lo S e ssbe Loy (Sl
s (P 0) e 8 3 A i ess 53 b e
o e T lasles O3l Ay e
Pl s W Al Sl Xl g e aali ey S
33 ez (0 Jsdx) il ulul Grme s W]
05 St oo il 0T sl sl o (glae

et =SS 5 S S et Ol s S 8l s



oly&ed g Lo, doguano [ ... (Pistacia Atlantica Kurdica) ;g ©& 45 &owo (wilw! 439381 41

(p5) (235 0553 SLEl 5 108l 53 o A5 Ol 2 05 53 s il cilizin - slas 005 86 -0 J g
Table 5- The effect of feeding different levels of P. atlantica subsp. Kurdica gum essential oil on the milk production
during the early and late lactation (gr).

P-Value SEM 1.6ml/d  0.8ml/d 0 production . ol5
0.13 22.65 695.83 675.00  591.67 Early lactation A3 sl
0.04 22.60 654.17°  626.17°  508.33" Late lactation B3 0533 Slgsl

(P</00) K15 (sl oo sl (ol a3l ey o 53 alie s G b slarls 0l sl ks SEM
SEM: standard error of the means. *® Means with different letters in each row are statistically significantly different
(P<0.05).
uaﬁéﬁfﬁz;u)‘j}.)J):Q;,ﬁJ:uf,;aﬂ;}@:MJ,;'!Au)séuﬁgg}»);@.@v@mmsucp4;_.13;,;1?—9 Jad>
(e 5) Sl o553 el 5l 53 bae (slal) (3 ae STy Olsn 5 o(p S 5hS)
Table 6- The effect of feeding different levels of P. atlantica subsp. Kurdica gum essential oil to ewes during late

pregnancy and early lactation on birth and weaning weights of lambs (kg), as well as the DMI (starter) by lambs
during early and late suckling period (gr).

P-value SEM  1.6ml/d  0.8ml/d 0 Lamb weight (Kg) (- S 545) o » 055
0.57 0.63 4.68 458 451  Birth weight U035
0.03 1.65 28.58%  2554®  23.41° Weaning weight TS 5 3 055

0.08 4.35 116.00 111.00 109.00 The first of the period feed intake o, ss lanl 53 5 ,2e ST,
0.41 33.85 806.00 804.00 816.00 The end of the period feed intake ;s slesl 55 3 ae ST, 5=

S 5 ey (P<e/00) Wjls (s ls pre slis ngLAT)E}jl 3y s alia e a_’af\{du\'_,:fj\.:ﬁa’b e glex - Kle :SEM

L 4 S
SEM: standard error of the means. *® Means with different letters in each row are statistically significantly different
(P<0.05). *The lambs were weaned at 120 days.
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Table 7- The effect of feeding different levels of P. atlantica subsp. Kurdica gum essential oil on colostrum
composition and somatic cell counts.

P-value  SEM 16mi/d  0.8mlid 0 Colostrum Composition ;21 .5 ;

0.03 0.47 10.66% 12.35% 9.85" Milk fat (%) (4o3) b

0.04 0.63 12.00° 13.50% 12.13° Milk protein (%) (o) o s
02 P 201.20P 1.00% 407 _ Gl 5o sk S158) Sl s slad sl

0.0 0.25 01.20 331.00 89340 Somatic cells (1000cell/ml)

0.74 0.05 0.94 0.92 0.84 Fat/protein ratio (%)  (40,5) (5, oo S

0.63 0.79 3.24 3.13 3.42 Lactose (%) (ae3) 555N

0.04 0.51 25.40° 28.30° 25.21° Solids (%) (4o 2) Ll 5l 5o

0.73 0.33 15.47 16.81 15.88 Fat/solids (%)  (1s,3) delr 3lss 40 o o

(P<e/00) Wl Gl pae sl Soll sl s alie e O b gl Sl &b e glax .Sl :SEM
(SEM: st)andard error of the means. *® Means with different letters in each row are statistically significantly different
P<0.05).
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Table 8- The effect of feeding different levels of P. a subsp. Kurdica gum essential oil on the milk composition and
somatic cell counts.

P-Value  SEM 1.6ml/d  0.8ml/d 0 Milk Composition ,.s .S 5
0.02 0.47 6.56% 8.18° 5.84° Milk fat (%) (4os3) i g pr
0.08 0.63 5.91 6.41 5.31 Milk protein (%) (o 33) 555
0.74 0.05 0.84 0.81 0.72 Fat/Protein ratio (%) (A03) G50 & (2 Connsd
0.52 0.09 4.24 7.13 6.42 Lactose (%) (4s,3) 5559
0.04 0.79 29.39° 31.30°  29.21°  Solids (%) (EUSHNNEIN
0.74 0.51 17.47 19.80 17.87 Fat/solids (%) (Ao 3) Aol 3l 30 4 (o o
somatic cell ( : J 1) Kol aJ
0.07 11683  615.40° 633.00° 913.40° At 03 T i) Sl Sl

(2000cell/ml)

P<er00) Wl Gl e gl Sobl ey s alie s O b e Sls ab e gl Sl SEM
SEM: standard error of the means. *® Means with different letters in each row are statistically significantly different

(P<0.05).
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