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Table 4. Weight and ratio of internal organs of Lori-Bakhtiari (Lori) and Lori-BakhtiarixRomanov (Cross) lambs in food and water restriction
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Table 5. Male reproductive changes of Lori-Bakhtiari (Lori) and Lori-BakhtiarixRomanov (Cross) lambs in food and water restriction

S9de S5 Sljl STy
oSl Sl Shgxad  slpxd] Shyos N ol SEM <) il <) il
9450 NI S9de Sljl ol S9de Sljl S9de Sljl
</a¥ e I8y Ay <efeee o[y g o[-0 AN AR AT AR Iy AN ¥y A RSN
. Ivy .18 /Ay AV ofeer¥ ofees AN AR /YA NAn% N <Y -I5Y <IN /A Ve Loy Cand
i) -IvY - loe -lav <efeee ofes -[o5 olY AR AR o I¥. I¥0 -lay N -I55 -/50 EWWPEEN
DAY IYY - /o) /Yy <efeseed </ <Y /2 Y/Y0 Va/va YY/YA YF/¥A Yo/vY A7ZAN YV/55 YAIVO sy e

ol il e (3 iy 4 Camss SIS i gy lnsoly)

AY

B RN T Il L [ B S R IUPAVE: b LA

§45 8oy o A 52 908 [Fe]” |7 omp” e’ €0 E<v


http://dx.doi.org/10.52547/rap.13.36.74
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.18.6
http://rap.sanru.ac.ir/article-1-1257-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22518622.1401.13.36.18.6 ]

[ DOI: 10.52547/rap.13.36.74 ]

a5 ool 5 o e Iy Sl s 5 (sage Jlomd ol (58

AY bl sl 5 5lise =5 ) oy (53,5es 5 (Sejelsid Slao p I3 g T Codgaze i

Sly TN g Y o)) g aeel sl p)SHS N
(393500 STy5 5 3031 S5

sbplsl 5 aan iy 9 e Gl SOl Jdoa
slooy 290 ol plgie dmd o0 &) E5b | U hrerdy
Olyeds s & Cilag) Bl iy o Eob 4 529 dissl
7S Egh (o &S Cunl e (ol LI Sl (5
:\JJL, wali 0 &b w2y Wolp ple & Cuwd G
Loyl iilag) 53 g ole Vom0 dga> )3 Clgualy g ogiaye
& g 5ass wlgl 35 50 Eob oy (V) Canl olo
bolp cnl S5 el g o9 g odle sl olo cudn g e
L2 e Jb opl bl oad S5 ole o g Can e,
5 Syoge bbd Y (la s el Ll Sl
Do g ctsgy 095 oS 3 o1l Jly sl (g
»oele cpaiz U layg ) gob I dm ouin slaggeyen
o Sele 4w o (YY) caib gl JBle S
a0y bl sl b dg)ls 5 ileg, (slaasesl
30 5V Ciilog, (slbatesl 3 LtalsEl ol 5 392 65Vl
03 9 o 4 &5 (oS TV 5 VYV e pa)
wdn 0jg (V) d9diee o> iilegy ST 5> Esb Sl
5 (VF) ooy asuel ooy »» YL
2 AV IS g 2929 L (VD) ciilog x Lol lS g0 sl
b odalie 55 (L 90 9 o)k s)) palS lasli
ol elil plo b awglie > ady jido 0 FSosS
2 oM gyl cunl Jrondgs p 6)lSS 5l coglgl oo
Gl o1 g 05 b (65105 & i iy 3l (el
S5 oslo doyy ¥o b a5 b shsdle elojtno (YY)
S Jieddgi (olad Slos widgy odd s 5l 3 s
Gbiine sy (gt g5 g b ol ol wile
Gl olgis |y Lmals ol s sl als
4 ol dylg (gdse dlge LiblS Al > 5 b yg,iadlisS
clle Julil g Jsolal (il ol aia 5 o
b odalie dopla cplply (YA) O Cnd g 5tfo
Wlo g awlwl slajls @ 1y (g5l die Gyae Cudgize
Sllg> 5> Eoly g9 oS ol Amd e Ggw (50K
Saal (1d S by cusl 0y g o 3l (MU Slas)je
) Bl e (3295 & 5 Eob M)

9 ol Cadgiome (guyp jlosd Juolbs mli (S jgba
Glogy b byl aswel 5 gylasu—o) ooy o sl
wlaslyd o gl o0Sles )0 (gl pmo glds b oy LS
)l&@)s‘xma.\»mwd)ylbopbd
Shgs a Sl i g ol Codgame clacdls
O Sles poil gk (ol Codgde Cpitmed i odnlis
ol el 3 oo arc) 31 g 31 LialS |y LT Gpems e
2,5 oalatwl Gllges &l 3 b pde a5 Kl
oy pY aseel Sl )3 adn 0j9 9 48Y o2 Ol
Sl abY W 4 e Kl e byl 5l edlazul gy oyl
5 S o ol

wll og pYL aseal laoy  aid Gen abY el
Candy (gl 4dY 03}l 95 0 03938l o & 4> &5 Jloj
545 5 b8 90 515 035b alie sdel Cawds 03jb 0] o
YO (s 09 0 &l LAl Gilogy b o] sl
9 AN [GENEY lmuT 4D (2)> 9 Jdg 04 )LMS [n)f}lﬁ
2 Gplp adY 0l uizmen (YD) dg abY Lo pd VY
w55 A b einllile 5 1ol lyge oty sladlp Sy
s553e bl > o3 Mz p sl odd GBS g
Caul 0397 doyd FA Loy o pdl ilojl 1 5YL Sl
ls] izl 63,57 5155 (V) o Kan g dilae (V)
3 OVISF ) sl oY ol gl 5 iley, L
4 Camd (Mo )d M0+ Ly y@) (65508 45D duoyd 5 (OY/VY
2oy VIV 45> 2o > 5 FYIVY asY o3jb b Lalls ol
2 Ojs Sl ©oliste 03jl el Y5 5 (S il
My Ceyw B 4 addlae pl aiseal claslp > YL
48 03}y S Sllg 15 2l (pull 4 s YL
b alie odl3 o) el &8 dladllas )5 )l g5V
OielS el )3 4 g el 485 Syg0 Lo (90]]
Y o35l aallla 1l 3 (5 olS OIVE 5 1/+A) sl azily
g (20> FY/Y 5 ¥5/Y) g YL bnassesl )3 ads e
39 Y ()l slroy ads b asY o3jl Jb ol b
5 b bwy 55 aolie s (V) (o) FV/A- 4 0F)
logy b ol aeel 5 olisemis) BlF ) oylSen
Ji b w9 JW solp cuS 5 (YY) Conl ool Cany
ezl (Jg 2950 adY 03]l 5 4> (2 (el el
K cnlply (10) W3S e i ABY S 02
Y IS o phelS cel gpSasuel da e du) e
ol &l asY a3l g9y (Salate IS Jy 9
o S asel )3 155 solp Sty ey Gl
S3Fl eyt 5 QIS o Sl g SIS g
(VAYA) 39 n 5 e

) codgime 4 Gl asY Slio s pae
bl 095 42) (Brae She: eyl @y
A s (STyed Cadgize (glyls 09,5 a4 oI5 STyes
ol odnlive p d.\;g‘ll:(jl.w d)‘?)i L;Lizm)_g 5 d)‘j‘l O
a3l asY Slio oy 6l 09y S Cudgizme g
059 oialS el o)y dw b 90 Codgizme &5 Jbb jo
Sl b ] Oeli ol s ol oad adY cladad
(M) 855 o Jlos! by S1)s5
sHosdgi gl as L

wan b 5 ojluil woyd (g w30 LI O o>
S Gyt sl 4B 15 Syss g5 g 05 pbcos
A5 5 (P ¥) Jh me RalS el olie Codgione
el ool ) (PSH/)) b gne il el asseel
5 0% i & Sl Shhgs g asal Sl 0 adn g
<INY) g1 350 Syss g (5 slooy 51 YL s )d IYY


http://dx.doi.org/10.52547/rap.13.36.74
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.18.6
http://rap.sanru.ac.ir/article-1-1257-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22518622.1401.13.36.18.6 ]

[ DOI: 10.52547/rap.13.36.74 ]

o5 ol 5 GIoko ilaas I Jailal bS5 it o] sy (58
AD VN il /55 0las fomd g Jlo ool Cliss sloimgly

&l

1. Abdullah, AlY., R.T. Kridli, M.M. Shaker and M.D. Obeidat. 2010. Investigation of growth and
carcass characteristics of pure and crossbred Awassi lambs. Small Ruminant Research, 94: 167-175.

2. Alamer, M. and A. Al-hozab. 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: 71-84.

3. Alhidary, 1., S. Shini, R.A. Jassim and J. Gaughan. 2012. Physiological responses of Australian
Merino wethers exposed to high heat load. Journal of Animal Science, 90: 212-220.

4. Analysis, O.A.0.C. 1990. Official Methods of Analysis. Assoc. Ofic. Anal. Chem Arlington. Va.

5. Bahnamiri, H.Z., A. Zali, M. Ganjkhanlou, M. Sadeghi and H.M. Shahrbabak. 2018. Regulation of
lipid metabolism in adipose depots of fat-tailed and thin-tailed lambs during negative and positive
energy balances. Gene, 641: 203-211.

6. Bianca, W. 1963. Rectal temperature and respiratory rate as indicators of heat tolerance in cattle. The
Journal of Agricultural Science, 60: 113-120.

7. Burrin, D.G., R.A. Britton and C.L. Ferrell. 1988. Visceral organ size and hepatocyte metabolic
activity in fed and fasted rats. The Journal of nutrition, 118: 1547-1552.

8. Caldeira, R., A. Belo, C. Santos, M. Vazques and A. Portugal. 2007. The effect of long-term feed
restriction and over-nutrition on body condition score, blood metabolites and hormonal profiles in
ewes. Small Ruminant Research, 68: 242-255

9. Casamassima, D., R. Pizzo, M. Palazzo, A. D’alessandro and G. Martemucci. 2008. Effect of water
restriction on productive performance and blood parameters in comisana sheep reared under intensive
condition. Small Ruminant Research, 78: 169-175.

10.D1az, M., S. Velasco, V. Caneque, S. Lauzurica, F.R. De Huidobro, C. Pérez, J. Gonzalez and C.
Manzanares. 2002. Use of concentrate or pasture for fattening lambs and its effect on carcass and meat
quality. Small Ruminant Research, 43: 257-268. i

11. Dos Santos, F.M., G.G.L. de Araujo, L.L. de Souza, S.M. Yamamoto, M.A.A. Queiroz, D.P.D. Lanna
and S.A. de Moraes. 2019. Impact of water restriction periods on carcass traits and meat quality of
feedlot lambs in the Brazilian semi-arid region. Meat science, 156: 196-204.

12. Fahmy, M. 1990. Reproductive performance of Romanov ewe lambs having conceived at three
months of age. Canadian Journal of Animal Science, 70: 715-717.

13. Issakowicz, J., A.C.K.S. Issakowicz, M.S. Bueno, R.L.D.D. Costa, A.T. Geraldo, A.L. Abdalla, C.
McManus and H. Louvandini. 2018. Crossbreeding locally adapted hair sheep to improve productivity
and meat quality. Scientia Agricola, 75: 288-295.

14. Jaber, L., A. Habre, N. Rawda, M. Abi Said, E. Barbour and S. Hamadeh. 2004. The effect of water
restriction on certain physiological parameters in Awassi sheep. Small Ruminant Research, 54: 115-
120.

15. Kashan, N., G.M. Azar, A. Afzalzadeh and A. Salehi. 2005. Growth performance and carcass quality
of fattening lambs from fat-tailed and tailed sheep breeds. Small Ruminant Research, 60: 267-271.

16. Khaldari, M. and H. Ghiasi. 2018. Effect of crossbreeding on growth, feed efficiency, carcass
characteristics and sensory traits of lambs from Lori-Bakhtiari and Romanov breeds. Livestock
Science, 214: 18-24.

17.Maia, A. and C.B. Loureiro. 2005. Sensible and latent heat loss from the body surface of Holstein
cows in a tropical environment. International Journal of Biometeorology, 50: 17-22.

18. Marai, I., A. El-Darawany, A. Fadiel and M. Abdel-Hafez. 2007. Physiological traits as affected by
heat stress in sheep-a review. Small Ruminant Research, 71: 1-12.

19. Maurya, V.P., V. Sejian, D. Kumar and S.M.K. Nagvi. 2020. Impact of heat stress, nutritional stress
and their combinations on the adaptive capability of Malpura sheep under hot semi-arid tropical
environment. Journal of Animal Behaviour and Biometeorology, 7: 17-23.

20. Mcglone, J. 2010. Guide for the Care and Use of Agricultural Animals in Teaching and Research.

21. Mertens, D. 1987. Predicting intake and digestibility using mathematical models of ruminal function.
Journal of Animal Science, 64: 1548-1558.

22.Nejad, J.G., J.D. Lohakare, J.W. West, B.W. Kim, B.H. Lee and K.I. Sung. 2015. Effects of water
restriction following feeding on nutrient digestibilities, milk yield and composition and blood
hormones in lactating Holstein cows under heat stress conditions. Italian Journal of Animal Science,
14: 3952,

23.NRC. 2001. Nutrient requirements of small ruminants: sheep, goats, cervids, and new world camelids,
The National Academies Press.

24.0rtigues, I. and D. Durand. 1995. Adaptation of energy metabolism to undernutrition in ewes.
Contribution of portal-drained viscera, liver and hindquarters. British Journal of Nutrition, 73: 209-
226.

25. Rashedi, A., J. Fayazi, M. Beigi Nasiri and M. Vatankhah. 2016. Genetic and phenotypic analyses of
body weight traits for lori-bakhtiari lambs at different Ages. Research on Animal Production, 7: 157-
164 (In Persian).


http://dx.doi.org/10.52547/rap.13.36.74
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.18.6
http://rap.sanru.ac.ir/article-1-1257-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22518622.1401.13.36.18.6 ]

[ DOI: 10.52547/rap.13.36.74 ]

a5 oo 5 o e Iy Sl s 5 (s Jlotad ol (58

n ol el 5 il —s) ooy o2,Shes 5 (Saflansd Slao  alié 5 (o Codgame 15

26.Rolfe, D. and G.C. Brown. 1997. Cellular energy utilization and molecular origin of standard
metabolic rate in mammals. Physiological Reviews, 77: 731-758.

27.Sejian, V., V.P. Maurya and S.M. Naqvi. 2010. Adaptability and growth of Malpura ewes subjected to
thermal and nutritional stress. Tropical Animal Health and Production, 42: 1763-1770.

28.Sejian, V., V. Maurya, K. Kumar and S. Naqvi. 2012a. Effect of multiple stresses (thermal,
nutritional, and walking stress) on the reproductive performance of Malpura ewes. Veterinary
Medicine International, 2012: 1-5.

29. Sejian, V., V.P. Maurya, K. Kumar and S.M.K. Naqvi. 2012h. Effect of multiple stresses on growth
and adaptive capability of Malpura ewes under semi-arid tropical environment. Tropical Animal
Health and Production, 45: 107-116.

30. Shaker, M., A. Abdullah, R. Kridli, J. Blaha, I. Sada and R. Sovjak. 2002. Fattening performance and
carcass value of Awassi ram lambs, F. Czech Journal of Animal Science, 47: 429-438.

31. Silanikove, N. 2000. Effects of heat stress on the welfare of extensively managed domestic ruminants.
Livestock Production Science, 67: 1-18.

32.Tahsin Kridli, R., A. Yousef Abdullah, S. Mohamed Momani and A.Q. Al-Momani. 2006. Age at
puberty and some biological parameters of Awassi and its first crosses with Charollais and Romanov
rams. Italian Journal of Animal Science, 5: 193-202.

33. Talebi, M.A. and M. Bagheri. 2020. Comparison of growth and carcass traits of Lori-Bakhtiari lambs
and their crosses with Romanov and Pakistani breeds. Iranian Journal of Animal Science, 50: 283-294
(In Persian).

34.Taien, @., J. Blake, D.M. Edgar, D.A. Grahn, H.C. Heller and B.M. Barnes. 2011. Hibernation in
black bears: independence of metabolic suppression from body temperature. Science, 331: 906-909.

35. Turkyilmaz, D. and N. Esenbuga. 2019. Increasing the productivity of Morkaraman sheep through
crosshbreeding with prolific Romanov sheep under semi-intensive production systems. South African
Journal of Animal Science, 49: 185-191.

36. Van Soest, P.v., J.B. Robertson and B. Lewis. 1991. Methods for dietary fiber, neutral detergent fiber,
and nonstarch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 74: 3583-
3597.

37.Version, S. 2002. 9.1. 3. SAS Institute Inc 100.

38. VVosooghi-Postindoz, V., A. Tahmasbi, A.A. Naserian, R. Valizade and H. Ebrahimi. 2018. Effect of
water deprivation and drinking saline water on performance, blood metabolites, nutrient digestibility,
and rumen parameters in Baluchi lambs. Iranian Journal of Applied Animal Science, 8: 445-456.

39.Zhang, T.T., G.M. Zhang, Y.H. Jin, Y.X. Guo, Z. Wang, Y.X. Fan, M. El-Samahy and F. Wang.
2017. Energy restriction affect liver development in hu sheep ram lambs through hippo signaling
pathway. Tissue and Cell, 49: 603-611.


http://dx.doi.org/10.52547/rap.13.36.74
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.18.6
http://rap.sanru.ac.ir/article-1-1257-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22518622.1401.13.36.18.6 ]

[ DOI: 10.52547/rap.13.36.74 ]

Research on Animal Production, Vol. 13, No. 36, SUMMET 2022 ........cuutiuitititii ettt e e e e 87

The Effect of Water and Food Restriction on Physiological and Functional Traits
of Lori-Bakhtiari Lambs and Their Crosses

Kobra Pourasad-Astamal®, Mehdi Ganjkhanlou?, Abolfazl Zali®, Mostafa Sadeghi® and
ArminTowhidi*

1- PhD student of ruminant nutrition, Department of Animal Science, Campus of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran
2- Associated Professor, Department of Animal Science, Campus of Agriculture and Natural Resources, University of
Tehran, Karaj, Iran, (Corresponding author: ganjkhanlou@ut.ac.ir)
3- Associated Professor, Department of Animal Science, Campus of Agriculture and Natural Resources, University of
Tehran, Karaj, Iran
4- Professor, Department of Animal Science, Campus of Agriculture and Natural Resources, University of Tehran,
Karaij, Iran
Received: 10 December 2021  Accepted: 30 January 2022

Extended Abstract

Introduction and Objective: Crossbreeding of fat-tailed native sheep with well known high
performance thin-tailed sheep is currently widely used as a rapid solution to enhance production
and reproduction, and reduction of fat-tail of native sheep. Nevertheless, comparison studies
about native and crossbred animal performance in different environment is necessary for sheep
husbandry industry.

Material and Methods: This study was performed in the summer using 20 Lori-Bakhtiari
(Lori) and 20 Lori-BakhtiarixRomanov (F1) (Cross) sheep with an average weight of 31.6+2.5
kg in eight treatments with five-repetition for each in a completely randomized design with
2x2x2 factorial array including breed (Lori and Cross), water (free water and water restriction),
and food (free food and food restriction). Unrestricted animals had free access to water and
food, while water-restricted animals had free access to water for only one hour a day, and food-
restricted animals were fed only with 0.45 to 0.65 percent of their body weight. After six weeks
of treatments, lambs slaughtered and carcass traits were measured.

Results: Food restriction has widely affected the measured traits in comparsion to water and
breed and significantly reduced rectal temperature, respiratory rate, water intake, final weight,
carcass weight, Carcass cuts and internal organ weight, fat-tail, visceral fat, total body fat, testis
weight and volume (p<0.01), while increased the water-to-feed ratio and carcass yield without
fat-tail (p<0.007). Water restriction had lesser effects and caused a significant increase in the
difference between the maximum and minimum rectal temperature in each period (p<0.05), and
decrease in water consumption (p=0.0001), but had no effect on other functional, physiological,
and carcass traits. Crossbreeding also significantly reduced fat-tail and total carcass (p<0.0001),
and increased visceral fat, carcass yield without fat-tail, the proportion of carcass cuts, and testis
weight and volume (p<0.01), but had no effect on other traits.

Conclusion: In general, in normal food conditions (regardless the type of access to water)
crossbreed animals performed better than Lori, but there is no differencess between them in
severe food restriction. Therefore, it could be concluded that in all conditions F1 generation
could make the carcass healthier and reduce the generation interval due to less carcass fat and
faster maturation.

Keywords: Crossbreeding, Carcass traits, Food and water restriction, Large fat-tail, Maturation
age
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