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Background and Objectives: Livestock farming is the most
important source of income:for. tribes and;nomads. Unfortunately,
this source of income . in the nomadic breeding system has been
significantly affected ' by weather conditions and has seriously
destabilized the productivity of animals. In tropical regions, heat
stress is the main obstacle to livestock production, which endangers
the general well-being of . livestock, growth, protein metabolism,
energy, mineral balance, reproduction, and livestock production, and
can cause significant economic- losses to follow. However, the
intensity of the effects of heat stress on the animal can be different
depending on the animal species, breed, and rearing conditions. So,
it.is necessary to conduct more research on the effect of the region's
climate on livestock performance, especially in pasture-based
systems. Therefore, this research aimed to investigate nutritional
behaviors and changes in vital signs and blood parameters in Turki-
Qashgai ewes in two climates, summer and winter habitat.

Materials and Methods: This experiment was conducted in a
completely randomized design with two treatments (summer and
winter habitat climates) and the same number of repetitions in each
treatment (n = 8) in two areas of winter habitat (Afzer, Qir-o-karzin
city, Fars province as winter habitat) and summer habitat (Kamaneh,
Semiram city, Isfahan province as summer habitat) for 21 days;
including 14 days of habituation period and 7 days of sampling and it
was done with the same ration. For this purpose, out of 16 Turki-
Qashgqai lactating ewes with an average calving belly of 2.81+0.21
(mean + standard error), live weight 44.81+0.84 Kg, milk production
306.06+5.65g hot and the physical score was 3.23+0.07. At the end of
the experimental period, the time spent on eating and rumination
activities for 24 hours and every 5 minutes was recorded visually for
all the animals. Rectal temperature, skin surface temperature,
discharge, heart rate, and pulse of the studied animals were measured
during the sampling hours at 7:00 and 14:00. Blood sampling and
measurement of plasma parameters were done on days 1, 3, and 7 of
the sampling period from all ewes. The statistical analysis of the
results obtained by the Mixed Model method of SAS statistical
software (2003, 9.1) was used and the comparison of means was done




using Tukey Kramer test at a significance level of 0.05.

Results: In this study, it was found that the type of climate had an
effect on the nutritional behavior of ewes, so that the duration of
eating, ruminating, and chewing time of ewes in winter habitat was
significantly less than in summer habitat (P<0.05). Also, the results
showed that skin temperature, rectal temperature, respiration rate,
and heart rate of ewes changed due to sampling time and climate
(P>0.05); So that with the increase of thermal-humidity index (THI)
the values of these parameters increased. The levels of non-
esterified fatty acids and thyroid hormones (T3 and T4) in ewes kept
in winter habitat were significantly lower than sheep located in
summer habitat climate (P<0.05). Also, the activity of alanine
aminotransferase and gamma-glutamyl-transferase enzymes in the
serum of ewes located in summer habitat was significantly (P<0.05)
higher than the levels of these variables in ewes located in winter
habitat.

Conclusion: The results of this study showed that the hot and humid
conditions of winter habitat climate had adverse effects on the
nutritional behaviors and welfare parameters of ewes, and these
effects were accompanied by changes in some blood parameters.
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Figure 1. Thermal-Humidity index in morning and mid-day in Summer and Winter habitats.
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Figure 2. Skin surface temperature of ewes in morning and mid-day in Summer and Winter habitats
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b Means in the same rows with different superscripts (a, b, ¢) are significantly different with (P<0.05).



O)SReR g (30 sl [ e BBy Syl g (gl dxT gl o)y

5 (Yoot OLLSea g Jaber) s 500l ols sme
(Y WV Ol LSa s Rathwa) asllas 53 e
e Cad Sl 53 Ol S 0 SIS Ol
252 Aol Ol

S sl sla i 3 Lewlly SIS jluds
= s A S m\ﬁu:.}L.. a5 Y gles 3 ol
:\J_fu:.}L... Ay YW les s ol (6,10 sla
sl 558 (Y VY Ol 5 Sejian) 55 sUL
(sl S RS slapls 3 SIS falS S el
s De Rensis) i ol 3,20 2alS 51 50
5 She slye aald s EalS (YooY O
Mohamad) sl DU g0 5 L5 Somly 5
Of Jlasl ks (s S O gomed sl ge (Y0 Y
ijd-w s 3 bagls 53 edd sl b S SR
s Macias-Cruz) >4 JLal = )\KJ;E O S8
VY Ol s

Cj.\a_.ﬂ S s ol sl sarllas @L:.}
SIS la i 3 adiul oo o glatnl
Ol S 51 506 ols fme 55k 4 Bl 3 sl
Sladul (P /0 0) il 0550 BULES )5 & e
3 S el S st § ek il 2o x
Ods @5, Canp g (godasOlis s 2Ll dan
O (U 255 i o 5 Rl - Ols
ay ol b i Sl sl AL UL
L lwle (Y2 1V Al-Dawood) 4ol o il 53]
L3 8 lS es Sosioldlas hass onl s
i S 53 ady il b o sladial Bl &S
53 g o LS sy bl i o
s Al-Mamun) 1L o Jfals (Sl b s
a8 doas e DL f b e ol (Y00 VOl Ses
VU BUES w4 o Gl 3 150 sles O35 Sl
Cla_.ﬂ ol o (b wlela o sl Kol a5

e 40 g el l_Au,:M_A BE) ‘5)\4_& C)l_;-tt;;.l

slagbaanl b W3 5 Sl Ul 3G
OL (1) s 53 bais 057 lomlly oboocdi s
Tl oS dias e OLES il ol el ol el
DAL e BULEE 53 sm e sk e 5 0 S
Sladul 5 A s, Lol sessn mskw by s
il S Jled (P /v 0) U 0 ady il b
33 il 5 b LS 5 51l 5 gl ol
Sl mme ssb et GUIS 5o bl Sba s p
o 53 Lngate ol sl ) 5L (P /)
Saalaa @L“J aamad 3 aidlly s C“e\j sla e
AU U U BULss s 5l ol ol
R LTS PR P SRS e
(P>r/v0) ol
oS A5 LAl ol slaail b kol as
Gl pan Sl 30 by adle p5 Iga OUS J.,be
Badakhshan) = wilb i S O o ol Co 2
s 505 glaallas 53 (Y0 V0 Abshenas
D32 slossl 0355 s 2 b ma 2l S
Y Y 0L s Hamzaoui) ol anilas b s
A o 0 S slie ol sadlllas
2B F b s 23S WS S
O s Hamzaoui) Joib o iy Sladlas
mazenl b 4S50 (Y0YY) Ol s Nedeva (Y)Y
L oSU o Slagier 055 o iloordism sl
3y (Olwwsy 5 cj.:.,l.z Oleld) Caluses ‘_}w dw 3
}SJ_KCE_.‘); Iy BUl s g esls Hl 3 ooy
S Jm 53 A0 S5 S e O
oI L le S A5 S s S S Ol
T e (Rl e Jy580 58 S
s Al-Haidary) 555 s La s 05 S8
olis ;—<-i° ladlae o LJ&:« B YV O
il e 05 S S slie ke S A sl



\EXE AN D)Loa.s dY 8,93 cg@.\»fﬂw » w&g;)

Ol e (YWY 0L Sas 5 Rathwa) asalles s
Olts3 4 S Ol 3 Oltidn 5 055 J g 2ulS
Sl 5S (VYY) (Lsen 5 Nedeva .55 500l
O3 33 & S5 15 5 g 2dS o &8 L5 S
A sl s Ol 53 (SU (5 et sla e
Sl S Olse 4 Jpads als sl
oo Ll ) Ol s sl il S0 g, 50
s Leroy) (5,51 w55 51 sl U=l o( sl S
Moore) S5 Gz fals 5 (Yoo b O)n
S cpoean A3l o ol S 2 3 s (Yero
LQ\OKMJ}J;.‘JSCLN); Seals 4 cl sl
Slwl cble s a8 Lok O S s Sl b
s dS s sl Gladsl Slo hy 8 Al ks
YV Y Ol Kea 5 Gupta) AL e
il asdllae 53 et Slalllas U g2
Msme ialS i e GULES B 3 L S
3 OB S) S SO mske
(Per/+0) 13 S Gy (BTG s (s,
s Rathwa) axJlas ,5 (Y VY (O, 5 Sejian)
GeSasE 3 P sRGES Ol (MY OSen
JB bl Sl el Ot U fas 33
Gl La oy 5 ol Bl 1A e
oo e bl g 58 S SUL (sles a8 Wiles ges
Gl s o de @l s ls pme aS L ol S
g Al ol iy i 48 ol ol s
DL 5 ROSS) 353 e (ks 5 Lol 5e) 50
o 65 glewlly chle s als Lay s (VA0
i IS ple)S A5 A 0> oS5 S 5 s
s Sivakumar ¢Y+\+ Ol,L_Sa 5 Helal) ool
53 s laallls s (elie 5 (Y) s O
o e gl S GRS o W S (858
Sl s, Lol ey Chle s s sae O s
il S .(Y++ £ Al-Haidary) e 5

0 o=t 3l b Rl aly e sl
o Sl g Sl AS (5w 4 O Slag
O3 3wy sl oo o Sladenl mlaw 11530
Lotz Slals 055 UL S s S b e
o=l e ULy el sla s 53 (A5,
AL e p e

(el ol glaasl Gl b s esle
o2 53 3 S B oS sl ol Sldlas &
O sbddiclle sl e gL S S
5 (Vo) OLLSan 5 Sevi)ati o S 55 ab 2l 8
s Salama) Lag o ol S oS il clls
O sladenl ol el eds (Yo ) 8 0L K
23 g Sl el See ady 2l
oD 53 9 Syt s e LalE Bl s O oo
S bl O el SBle el
G S e Ol & il o sl
SOl yo a) O S0 el sl 655
A O 5 Leroy) LS e JA_:« (v_,LMJ

salsine S ol 5 ol bt (LT nl
Cil Ol 58 55 O IS e 5, 5
oealS s e ol S i el 5 (P2e/00)
Ocak) ol ol Loy 55 Jg mudS 5 S8 Tk
e A4S S s ol (Y4 0l
235 gla i S L oS Lindls Oly el
sles au Cand oL 8 il a3 £Y (les 5o 14l
ol 3 ol S Js S ool S il am s YY
LYY O 5 Sejian) AL o bl bt
03 ar g B slas ol as i Sl Ol
Fi585 88 5 cnlem gl cd (See S
s Sl (sl SIS b gl g
Lo e ) 0o JoinsS UL Sl 2lle il

LS o Al a5 ol



O)SReR g (30 sl [ e BBy Syl g (gl dxT gl o)y

Skl 5 Sl 5 sl T o ela
Gl e Ul g by L2 53 Sl sl 5 sl
Syl 5 el Ul slis (Y)Y (Al-Dawood)
Bl bl Lay s ple S 25 ok 5s o
Gl 0l 55058 (Y4 V) Nalini 5 Sharma) <!
Sl alS ey s L S S e S
5 Glos O S 2155 53 5 53 Sl kel 5 sl
2 Lafals ol aS doo e opdipe e e
sy il ) S5 s (S35 kome
S = 4S das e Ol LAV'i}j gl s el
symy 2l S s Sl s L;a(a\_s): SAS WT
amal ol 5l cul slaasls ¢ 55 PERLISIEY
L&l_,:)fd:;_?)_?\); Sl (S a5 s o OLES
dil esls oo LA(%\J GAS > SLS 5 lals
wle S s (Yoo OLs 5 Srikandakumar)
SLssU 5 5blius (IS el jmals e el
5 (Vo) OLLSan 5 Sevi) didw S 53 U35 0
ol s ials sgd e (Yo \e OlSes 5 Helal) 3
2 el 5l il (@le S s I s el
Sl 0l Olpe Sy 0 lalsn o0 Collad
(Y Y 0 Kea 5 Helal)

& 5 4o
s e S B (om0 e (853
ool ol o G Tadan slas Shae 53 a5 L BULES
AU e asils 5 e SILAG L Klg e S
G ae Oley Sl JialS 5o b3l Olain S
Tl A o pe 05,5 Sl 5 O STy
oalS il s S Sl 53 Syt O as
2O S Sl ar s L ol S i ol
Lyl s BUis adeis s b 4 Knp olela
O slas Gl s g 5,8 a3 G5 A

Ll Sl gl S S a5 Sl G rae 3l de

S wle S GRS dsb s Gdas s gl e
sdeSlT Ogassm EalS 5 ool ks el
Y VY Al-Dawood) el s OF 53 s 55 56
Sl g0 90 cla“ oeals (Yoo v O, Kes 5 Marai
5y Olys U3l o 36 1 Olg Sho s,
Olimen et 5 255 S sl 5 A5 5 5L
S sy gladshe by ol A5 gl S
(1444 (West ¢V o, Ol ,LSea 5 Barnes) J—as
SIplze b U s o glag 5T b o
Loty L 3 1y dlsansla 815 &8 055 53
3 el Wl Ul o dulas e J2S
23 0L S 5 SalS g5l 5o eals &) Dl kS
OLSer 5 Nedeva) Lol & s sbS L b
by 5 gle S s sl aalas 5o (YAYY
ST 5T b s e il 4 e SULLS
35 (Pea/v0) jlacdl 5 Ll JSLIE 5 51 el 5 sl
Rl At > WIS e 48 s S s o
Bl 5 2SS i b sds sladsle clls
C)Ja’“ 0 ol e & &S Jb s sl GULS
sdaliine Ul (JSIT 5 51 ausl 5 el Ll
OLLSas 5 Rathwa) adlas 55 (P>4/40) s K
ol Sl 5 bl il 5 Ul Ol s (YA
Ay S Ol 53 Ol S 05 3 Sl
2y UL Ol

o ble 5 S (YYY) OlL_Sea 5 Nedeva
SLa i O3 o 5> 3andl 5 el Sl
Uil Ol 5 5l Sl UL Oless s 1y oSU
chle 4 uss S 0L Oliiss pl omes i3 S
o 53 3Bl JUSIT 5 5al 5 L 5L
033 Olin 3 3l 12aS Olil 55 (6 ot sla e O
oeUlclale 15 5l fe Ol cpl ol
5 mby Ol b 53 055 53 3kl 5 el
A3 S5 edalin | (g ls sme il Ol



\EXE AN D)Lou:} dY 8,93 cg@.\»fﬂw » w&g;)

3 pme— 3 2 30LS 5 gadlw b bl pa
23 OLa b S 4 il Oyl e 05 0
L st ol s Gl Sl b ol 6l
p e acslb Lo S| izan sl Jas @

Lol s ulss gt b wlele s iw S
4_:1]4;.-:)5 LAL),:MA Lu:{‘)b)_&lﬁﬁ JA}LZA.:A}‘).?
I3 b DI s el 5 e Ol 3 s Gl

Hsgd sl S i jles 5 ails

i Sl b Sl e s S S e

ols 1 S LS s 0 Ky & o) 35wl

Sleds S e Olulid I8 5 Ol pde 31 OB s 5

e)\b\ c&_}} LSJ'JJL:AS Slods Jsj‘ c))—‘." Lﬁj)juns

&l

Akinyemi, M.O., Osamede, O.H., & Eboreime, A.E. (2019). Effects of heat stress on
physiological parameters and serum concentration of HSP70 in indigenous breeds of sheep
in Nigeria. Slovak Journal of Animal Science, 52(03), 119-126.

Al-Amer, M., & Al-hozab, A. (2004). Effect of water deprivation and season on feed intake,
body weight and thermoregulation in Awassi and Najdi. sheep breeds in Saudi
Arabia. Journal of Arid Environments, 59(1), 71-84.

Al-Dawood, A. (2017). Towards heat stress management in small ruminants—a review. Annals
of Animal Science, 17(1), 59-88.

Al-Haidary, A. A. (2004). Physiological responses of Naimey sheep to heat stress challenge
under semi-arid environments. International Journal of Agriculture and Biology, 2(6), 307-
3009.

Al-Haidary, A. A., Aljumaah, R. S., Alshaikh, M. A., Abdoun, K. A., Samara, E. M., Okab, A.
B., & Alfuraiji, M. M. (2012). Thermoregulatory and physiological responses of Najdi sheep
exposed to environmental heat load prevailing in Saudi Arabia. Pakistan Veterinary Journal,
32(4), 515-519.

Al-Mamun, M., Tanaka, C., Hanai, Y., Tamura, Y., & Sano, H. (2007). Effects of plantain
(Plantago lanceolata. L.)- herb -and heat exposure on plasma glucose metabolism in
sheep.dsian-Australasian Journal of Animal Sciences, 20(6), 894-899.

Amundson, J. L., Mader, T. L., Rasby, R. J., & Hu, Q. S. (2006). Environmental effects on
pregnancy rate in beef cattle. Journal of Animal Science, 84(12), 3415-3420.

Badakhshan, Y., & Abshenas, J. (2015). Changes in body temperature, respiration, heart rate
and certain serum biological parameters of sheep during summer heat stress in jiroft. Journal
of veterinary Research, 70(3), 333-339. (In Persian).

Bakony, M., Kovacs, L., Kézér, L.F. & Jurkovich, V. (2023). The use of body surface
temperatures in assessing thermal status of hutch-reared dairy calves in shaded and unshaded
conditions. Frontiers.in Veterinary Science, 10, p.1162708.

Barnes, A., Beatty, D., Taylor, E., Stockman, C., Maloney, S., & McCarthy, M. (2004).
Physiology of heat stress in cattle and sheep. Meat and Livestock Australia, 209, 1-36.

Castanheira, M., Paiva, S. R., Louvandini, H., Landim, A., Fiorvanti, M. C. S., Dallago, B. S.,
Correa, P. S. & McManus, C. (2010). Use of heat tolerance traits in discriminating between
groups of sheep in central Brazil. Tropical Animal Health and Production, 42, 1821-1828.

De Rensis, F., Marconi, P., Capelli, T., Gatti, F., Facciolongo, F., Franzini, S., & Scaramuzzi, R.
J. (2002). Fertility in postpartum dairy cows in winter or summer following estrus
synchronization and fixed time Al after the induction of an LH surge with GnRH or
hCG. Theriogenology, 58(9), 1675-1687.

Dikmen, S., & Hansen, P. J. (2009). Is the temperature-humidity index the best indicator of heat
stress in lactating dairy cows in a subtropical environment. Journal of dairy science, 92(1),
109-116.



\EXE AN D)Lou:} dY 8,93 cg@.\»fﬂw » w&g;)

Eltawil, E. A., & Narendran, R. (1990). Ewe productivity in four breeds of sheep in Saudi
Arabia. World Review of Animal Production, 25(1), 93-96.

Fadare, A. O., Peters, S. O., Yakubu, A., Sonibare, A. O., Adeleke, M. A., Ozoje, M. O., &
Imumorin, I. G. (2012). Physiological and haematological indices suggest superior heat
tolerance of white-coloured West African Dwarf sheep in the hot humid tropics. Tropical
Animal Health and Production, 45, 157-165.

Fayyaz, M. (2020). Nomads and pastures, challenges and solutions. Journal of Iran Nature,
5(1), 7-11. (In Persian).

Gupta, M., Kumar, S., Dangi, S. S., & Jangir, B. L. (2013). Physiological, biochemical and
molecular responses to thermal stress in goats. International Journal of Livestock
Research, 3(2), 27-38.

Hamzaoui, S. A. A. K., Salama, A. A. K., Albanell, E., Such,, X., & Caja, G. (2013).
Physiological responses and lactational performances of late-lactation dairy goats under heat
stress conditions. Journal of Dairy Science, 96(10), 6355-6365.

Helal, A., Hashem, A. L. S., Abdel-Fattah, M. S., & El-Shaer, H. M. (2010). Effect of heat
stress on coat characteristics and physiological responses of Balady and Damascus goats in
Sinai, Egypt. American-Eurasian Journal of Agricultural and Environmental Science, 7(1),
60-69.

Hirayama, T. A. K. U. J. L., Oshiro, S. E. I. I. C. H. I, Katoh, K.;;& Ohta, M. (2000). Effects of
heat exposure on the rumination and passage rate of feeds through the digestive tract of
goats. Animal Science Journal, 71(8).

Jaber, L. S., Habre, A., Rawda, N., Abi Said, M., Barbour, E. K., & Hamadeh, S. (2004). The
effect of water restriction on certainsphysiological parameters in Awassi sheep. Small
Ruminant Research, 54(1-2), 115-120.

Kandemir, C., Kosum, N., & Taskin, T. (2013). Effects of heat stress on physiological traits in
sheep. Maced Journal of Animal Science, 3(1), 25-29.

Krause, K. M., Combs, D. K. & Beauchemin, K. A. (2002). Effects of forage particle size and
grain fermentability in midlactation.cows. II. Ruminal pH and chewing activity. Journal of
Dairy Science, 854 1947-1957.

Vijayakumar, P. (2005). Effect of thermal stress management on nutritional, physiological and
behavioural responses of buffalo heifers (Doctoral dissertation, Indian Veterinary Research
Institute; Izatnagar).

Leroy, J. L. M. R., Vanholder, T., Delanghe; J. R., Opsomer, G., Van Soom, A., Bols, P. E. J.,
& de Kruif, A. (2004). Metabolic changes in follicular fluid of the dominant follicle in high-
yielding dairy cows early post partum. Theriogenology, 62(6), 1131-1143.

Leroy, J..L. M. R.,. Vanholder, T.,-Van Knegsel, A. T. M., Garcia-Ispierto, 1., & Bols, P. E. J.
(2008). Nutrient ' prioritization 'in dairy cows early postpartum: mismatch between
metabolism and fertility. Reproduction in Domestic Animals, 43, 96-103.

Macias-Cruz, U., Alvarez-Valenzuela, F. D., Correa-Calderén, A., Diaz-Molina, R., Mellado,
M., Meza-Herrera, C., & Avendafio-Reyes, L. (2013). Thermoregulation of nutrient-
restricted hair ewes. subjected to heat stress during late pregnancy. Journal of Thermal
Biology, 38(1), 1-9.

Marai, I. F. M., El-Darawany, A. A., Fadiel, A., & Abdel-Hafez, M. A. M. (2007).
Physiological traits as affected by heat stress in sheep-a review. Small ruminant
research, 71(1-3), 1-12.

Marai, I. F. M., El-Darawany, A. H., Ismail, E. S. F., & Abdel-Hafez, M. A. M. (2009).
Reproductive and physiological traits of Egyptian Suffolk rams as affected by selenium
dietary supplementation and housing heat radiation effects during winter of the sub-tropical
environment of Egypt. Archives Animal Breeding, 52(4), 402-409.

McManus, C., Paludo, G. R., Louvandini, H., Gugel, R., Sasaki, L. C. B., & Paiva, S. R. (2009).
Heat tolerance in Brazilian sheep: physiological and blood parameters. Tropical Animal
Health and Production, 41, 95-101.



O)SReR g (30 sl [ e BBy Syl g (gl dxT gl o)y

Moallem, U., Altmark, G., Lehrer, H., & Arieli, A. (2010). Performance of high-yielding dairy
cows supplemented with fat or concentrate under hot and humid climates. Journal of Dairy
Science, 93(7), 3192-3202.

Mohamad, S. S. (2012). Effect of level of feeding and season on rectal temperature and blood
metabolites in desert rams. Academic journal of Nutrition, 1, 14-18.

Monty Jr, D. E., Kelley, L. M., & Rice, W. R. (1991). Acclimatization of St.-Croix, Karakul and
Rambouillet sheep to intense and dry summer heat. Small Ruminant Research, 4(4), 379-
392.

Moore, C. E., Kay, J. K., Collier, R. J., VanBaale, M. J., & Baumgard, L. H. (2005). Effect of
supplemental conjugated linoleic acids on heat-stressed Brown Swiss and Holstein
cows. Journal of Dairy Science, 88(5), 1732-1740.

Nedeva, 1., Slavov, T., Radev, V., Panayotov, D., & Varlyakov, 1. (2022). Blood biochemical
profile as an objective measure of welfare in Lacaune sheep. Bulgarian Journal of
Agricultural Science, 28(2).

Ocak, S., Darcan, N., Cankaya, S., & Inal, T. C. (2009). Physiological and biochemical
responses in German Fawn kids subjected to cooling treatments under Mediterranean climate
conditions. Turkish Journal of Veterinary & Animal Sciences, 33(6), 455-461.

Okoruwa, M. 1. (2014). Effect of heat stress on' thermoregulatory, live bodyweight and
physiological responses of dwarf goats /in southern :Nigeria. Furopean Scientific
Journal, 10(27).

Ross, T. T., Goode, L., & Linnerud, A. C. (1985). Effects of high ambient temperature on
respiration rate, rectal temperature, fetal development and thyrold gland activity in tropical
and temperate breeds of sheep. Theriogenology, 24(2), 259-269.

Rathwa, S. D., Vasava, A. A., Pathan, M. 'M., Madhira, S. P., Patel, Y. G., & Pande, A. M.
(2017). Effect of season on physiological, biochemical, hormonal, and oxidative stress
parameters of indigenous sheep. Veterinary World, 10(6), 650.

SAS. (2003). Statistical Analysis System, User’s Guide: Statistics. Version 9.1. SAS Institute,
Cary, NC, USA.

Sakurada, S., & Hales, J. R. S. (1998). A role for gastrointestinal endotoxins in enhancement of
heat tolerance by physical fitness. Journal of Applied Physiology, 84(1), 207-214.

Salama, A. A. K., Hamzaoui, S., & Caja, G. (2012). Responses of dairy goats to heat stress and
strategies to alleviate its effects:-.In Proc. XI International Conference on Goats, Gran
Canaria, Spain.

Sejian, V., Indu, S., & Naqvi, S. M. K. (2013). Impact of short term exposure to different
environmental temperature on the blood biochemical and endocrine responses of Malpura
ewes under semi-arid tropical environment. /ndian Journal of Animal Science, 83(11), 1155-
1160.

Sevi, A., & Caroprese, M. (2012). Impact of heat stress on milk production, immunity and
udder health in sheep: A critical review. Small Ruminant Research, 107(1), 1-7.

Sayed Almoosavi, S. M. M., Ghoorchi, T., Naserian, A. A., & Ramezanpor, S. S. (2020). The
effect of late gestation heat stress and feed restriction on nutrient digestibility and rumination
behavior of Holstein dairy cows. Journal of Ruminant Research, 8(3), 111-123. (In persian).

Singh, K. M., Singh, S., Ganguly, 1., Ganguly, A., Nachiappan, R. K., Chopra, A., & Narula, H.
K. (2016). Evaluation of Indian sheep breeds of arid zone under heat stress condition. Small
Ruminant Research, 141, 113-117.

Sevi, A., Annicchiarico, G., Albenzio, M., Taibi, L., Muscio, A., & Dell’Aquila, S. (2001).
Effects of solar radiation and feeding time on behavior, immune response and production of
lactating ewes under high ambient temperature. Journal of Dairy Science, 84(3), 629-640.

Sharma, A. K., & Nalini, K. (2011). Effect of extreme hot climate on liver and serum enzymes
in Marwari goats. Indian Journal of Animal Sciences, 81(3), 293-295.

Silanikove, N. (2000a). Effects of heat stress on the welfare of extensively managed domestic
ruminants. Livestock Production Science, 67(1-2), 1-18.




\EXE AN D)Lou:} dY 8,93 cg@.\»fﬂw » w&g;)

Silanikove, N. (2000b). The physiological basis of adaptation in goats to harsh
environments. Small Ruminant Research, 35(3), 181-193.

Sivakumar, A. V. N., Singh, G., & Varshney, V. P. (2010). Antioxidants supplementation on
acid base balance during heat stress in goats. Asian-Australasian Journal of Animal
Sciences, 23(11), 1462-1468.

Soriani, N., Panella, G., & Calamari, L. U. I. G. L. (2013). Rumination time during the summer
season and its relationships with metabolic conditions and milk production. Journal of dairy
science, 96(8), 5082-5094.

Srikandakumar, A., Johnson, E. H., & Mahgoub, O. (2003). Effect of heat stress on respiratory
rate, rectal temperature and blood chemistry in Omani and Australian Merino sheep. Small
Ruminant Research, 49(2), 193-198.

West, J. W. (1999). Nutritional strategies for managing the heat-stressed dairy cow. Journal of
Animal Science, 77(suppl-2), 21-35.

Wolfenson, D., Roth, Z., & Meidan, R. (2000). Impaired reproduction in heat-stressed cattle:
basic and applied aspects. Animal Reproduction Science, 60, 535-547.



