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The aim of this research was to study the effect of diet type and residual feed intake on the
blood and performance parameters in Kermanian male lambs. The first experiment was
performed in a completely randomized design it involved two diet types: High-concentrated and
High forage on the 40 lambs with average 3.5 months of age and body weight 16£1.5 kg for 42
days. Feed intake and body weight was measured and residual feed intake was calculated on
based this data. The lambs consuming each of the diet types based on RFI value were
considered in two groups RFI: low and high RFI. The effect of diet type and RFI on the blood
and performance parameters in Kermanian male lambs were studied in the form of factorial
(2%2). According to the results, High-concentrated diet reduced dry matter intake, improved
final weight, daily weight gain and feed conversion ratio (P<0.01). The high percentage of
concentrate in the diet caused increase in glucose, triglyceride, insulin, ghrelin and insulin_like
factor in lamb’s blood plasma but in urea blood, concentration decrease (P<0.01). The Low RFI
groups had less feed intake and improved feed conversion ratio (P<0.01). The concentration of
glucose, urea, ghrelin, and insulin_like growth factor was lower in the blood plasma of low
efficiency group than high efficiency animal (P<0.01). Overall, the results of this study showed
that RFI factor can be effective in selection of livestock with lower feed intake and better feed
conversion ratio in Kermanian lambs.

4[ Key words: blood parameters, diet type, performance, residual feed intake. }

-

2ekiesls =8 288 58 (sl b o) S (V48T 0l
5 (35, =t RFI Loy S 55 & bl RFI Ll
s Montanhol) wzs s L6 (os5L oS) YLRFI
o e RFD bl ST an3b 5 (Y004 0L
oy 3 Sles s o L Lis g Bpae STh el
ol RELL Slaels Gl ool o3l 0l Slallas 355 s
O35 GHIF G s b o pde s 5 4 e
Sl Al (6 S Sy o pean (Al wlin 4l
s lapls S5 ol 5! (Y8 ol s Sharma)

Giosp @3kasl o33l see s iss 5l S Somb RFLL

docio
b #0) (6513 au3a idw o 5 b STy el &5 T
2 OB S o5l s 55 Joli ) (de)a Ve
OLaa s Muir ) s,0s o> s n Cme o504 il
Gpan RSy pls SSTy 03l sag e (YA
s Zhang) wles S 0l pls 3 Shas Lai> b ol on &S, 5
21k, s (S5 ((Slda s Jelse 5 (VY 0LKen
5 RFI (v Y o, 8as 5 Carberry) wlewls 550 o7
e 5 By O pan DB Sl cpls oSTH e 0ajl skl
5Ok (Sdpke 035 B35 B s b STy sl s

S KOCh) 555 oa acalone 5 a5, 055 Ll S0k

! Residua F{ﬁﬁ (}9 i/“@


mailto:mohrezadehghani@yahoo.com

w3 S bl p s RFl o, ¢ 5 51

G NN &lygy oy b S s STy 55 okl i 030
93 3oy (A5 05s s, O)s il B deloes )ghie 4 b
oAleiToy55 (FY 5FY) 5T 555 55 5 (Y 50 glajs)) sl 55,
O e Dol Sl pls REI 2ol3Toy55 dsb 53 1 plo!
(1) Jao) w3 F aclons S, g5 sl 5550 520 5 il
Sar S 3 daly a5 5 sl 500 3 jme &S (55 5b

¥ OlSKes s Cammack) ws atows 5

Y =PBo+B1Xs + BX, + ¢
M) Js

3o Po s e sl 5y 50 5 aae Y disles pl 434S
ditlﬁt.a O35 dow e DX pedslas ol 50 1B 5 Pr cdslas I
ON &35, 059 I3 low g0 1Ko 5 malasT 055 Jsb s 0y
ST oysn Sdpbe 0j5 Lawse g ilejT sl €
Sl 555 53 55 0 dnmlons O 0§ 055 o s2a Sl eslizal L
A dloes VO Ol 5 4 i leT sl

o RFI Sl 5 oslazal U Lapls Siole3T o)ss (slgst o
YLRFI 5 (YLos5k) b RFI L6 8 5 o) 50

ol A sl 65 8 8 5l s Lz 4 S L s (3505)
Mot sladyd by mee 4l 5l S S5 5 Sl
3o O Sagpes s plwil 338 S Al 1l ke
5 I B8 Bl ams —Y Gles s by bl
Seslisal b oI 8 5 85 o ol SIS e
Cer L Sl (v oLKes 5 Kelly s,
ol SES Sl Lty S 5 o5l lile (851l
O o A sl ey Sl o8ams 5 (03a5T )
235 5 ki) s RIA bw slaes eslizal |
5 (LDL) o8 wails b oS sl 5 el (55 il
S e GBS dew s« (HDL) YU ails U gl 055 5 52
s s 4y 5 (OWIT-ESG 5 08 & ol 5 S
oem s e (Wk-Biotecnina) BT4500 ;96T 5
— Lol b el Slan RIA ahws o Loty IGF-1 clile

b LDy gl VA 01,8 5 SPICEN) s plonil J 301

@@%ﬁ%/w

s (VY Ol Kea s Waghorn) el sus ol ol
S Jies s Bld 5 RFD ST s ooy
Sre 5 Sl El oSl 5 > Slas Osmar W5 Slo past
sHerd) ol &lize o33L L bl s Szl gl 65 cmbis
Cbl OU oS 5 ez 1 ol Jelse (Yeoor Ol
aas ol 5 5T cow 1) RFL o sles ols SJlb s
Sleslizal o33l o dlaly oL, (YWY O, Kes 5 Zhang)
easly lapls jm j Sl (0 Slaaminl 5 5 STy -
S T (Y8 QLK 5 Sharma) s’ . 30l
3o 5 Sl 5 A TLIE ST 5 033L 35 wu|ﬁrl:g&:§\
osbe 4 G pl S)ls 4 s | el> Fosn slasl esil
SREL Slestisal b Sl STs15 5 glaey (ST 03l uns
ooy 0 Glaaminlp 53 Sles o, 55 RFL 1 s
Al Sl STl
b 59y 9 3g0

A (Gl 4s g0 5 Al o3kt Sl 55 G
N5 5 ep oly Froslas (238 plonil 5 ol Ol
VRV gl 055 ke 5 ol YO o o SSLe b LS
OLSS L5 055 il bes 8 55 Balai ysbay p S8
5T 4T s b g3l oSl 23 5 Kl
o 333 Se e baey 851 a s 6,4 oS,
3 (Y o,e) dgde a0 mluS Aoy ¥ w Vel b el T
sedkd @bl (Y o) dsle 40 BluS Lo s Ve 4 ¥
oobazst (NRCL YY) wiin & Sl Slrlas| J g ol
0595535 VF ol 5 59,07 isle3Toy9 () Jodar) A 031>
Sl 55 (6,15 paiged 5 SiolasT )95 555 FY 5 g pdisle
Gy aels 3505 5l B 0Kl (Slew fS 51 salg
wpls 055 (Jfﬁl:f YO gl 4 ke /0 Sl 4 S, T
(Cus 33) oS 58T STy 5 Gl 5 Gy Sose
A gl

(TMR) L gles SlS” &y g s o 2sle3T 0595 Job s

I8 Laaci; sl s (\9:~~),¢9;(V1")c¢~0¢~3}3 320



TR

oslizul b lao y 05 BHBA clke ¢, 8 ojlul s § pon (B080-101 <& JL1S" o)lets b ) (slulyiaslsy sl 51 oslinal
Lo el Randox s,z <5 4 Ultraviolet (UV) ;i b G iy 5V F LK 5 TING) i (5,8 051!
(1av# o, 5 Devies) lao» 0 o S 0l BioVendor ghrelin «.s” 51 ostizal

(eis ool ol g1) (lo3T (SWo o oiddd uii (3>1-) J9u>

v v g
/o YY/0 pe
q \D <3
Y ¥ ok e
) \0 b g oS
) o BRCEESp
ai /Y 2byog
VY /0 Slind oS (5
/0 /0 b
0 «/AY el Sl S
b /0 plab S
Al /0 e DL S o
@bt S5
AY/$ AA/AN ¢St osle
\iZA \A7A¥ (Ao 2) s s
YA A (Ao y3) o oy 53 55 Jslomali ;b
Yo/f \Zl (Aoy3) (bl 0y 5 53 Jglousls ,od
</9¥ \YAld (o)) r:-.lf
/FF KVAn% (Ao y3) jaud
YO Y/5% (p S AS 53 I8 &) pud e J6 (535
A 515 s lie 3 g0 oy O Slaamial 3 55 Shas o, g S5 ol slaesls
() J4 IS Gy 5 slad 33 b ol ST (,LT oA B s
Yij= u +A+Citeii 33,8ks » RFI 50, & 651 ol glaesls 5 (Yd)
) J

5O ) (YXY) 55 2lesT &y gm0 g5 (sladominl

i=u+Ai+Bi+AB;+ Ci+e;i
Yi=u At Bt ABi+ Citeik GLM w5, 5 4 iilss SAS (U sl i eslizad L

:L&du\.a O.ﬂ)}ﬂf
. _ .. ) LT cladde 5 laosls a o (gl p Ldis LT @
=AI S o Slem 1 caly e =Y s SO S Oh resls 4 i (gl Gobel 452

o ol mha 53 (S5 03T L Sibe 5 3 5 eslin

g5 =Bl > ¢ 5




gEEteLErn

OLKea 5 Imamidoost ¢144y (o1, Kaa 5 Van Soest)
S oSboy o 4 o mliS 03yl (G S5 s (Y00
3@l W Shs b5 s e oo JU lsn
Ve i b oo Sl eslizul K5 o 53 . (\WAF ¢ Sl g5
Srdle S 5 ey 3 Shas 3 5 o sl 4 0 5luST T o
s Fimbres ¢v..s o1, Kes 5 Berthiaume) w05,
S O pan alS o8 o G ) 53 (YooY OLSea
033 IR L RELL lagls & cs ol REIL lapls
Bl o S opl (BN gyl gme Sali5 05 5 53w 4l
Ll YU a3l b slapls sl s RFI 3 ans’auts
2GS ol s b s (Y LK 5 Ellison)
(Y OLKan 5 Zhang) e, sy ol plow) Sllas
(Yoor oL 5 Basarab) wi, Jb-ys s
s 5 (Y18 LK 5 Sharma) Ji, cbdl. S
Olse 4 RFI jluze 15 (Yo oA 01, 5 Golden) sz 8
okd (B VL (a3l b gl pls Dbl g e el

sl

&

(F 335w 9 Hidg))

¢ REL 5 slT o> gy bl 51 =ABIj (RFI

cst o T los =€jj ¢ ol 1= Cy

o g @l
o5 3 Sos 9 (P pao 195
Shg 2 RFl 5o g5 Jlize 136 5 RFLy o ¢ 5 5
o g5 el odd 1Y g 53 oy s Shes 5 b ae
Loy Shgt htd o 5 2 Ses (Grae S
oS L 55 Slas oS (g sbay (P<e/eY) Ciils (5,05 sxe )
Bt e pl s Gran Shs e Vo mlaS Loy
iy 1y ol O5s 5 wlss G5 RIP e ke 5 ST
S 7S S Joks b 5 B pan ol RELL slagls
0385 53 (P<e/n) wzsls YU RFL L slapls 4 oo
oSS (g5l oo O3 e b ol RFL 5 YU RFI L slagls
S5 0y iS5 pae Slapls 4 Lo (6 i o6 055 Y
Sl st Calisee Sldlae s (P</00) azals YU 44l
S5 b 4 s STy A, e 0 SlS e

ol 0 Oy STy 5 5 e sl Jolad 2S5 53550




et sriocnsie ]

62185 S0 9 5 ,Khos § b paw S 1395 3 RFI'g0 > £65 1Y Jou

o g

Y° VP2 YY/AY? /oY ~ Ar.P YU s 5l
/A 0" Y/55° W/ g a Vop? YU 4 4le
e e e CPY A e P- value
RFI ;i

#IAF” WY YY/YY /A —oey’ AP (334 ) o URFI
AVS? VY YY/YV WY/ g oyt yove? (o35L o) YL RFI
e L/54F CIVFE LA¥: e e P- value
RFIx o, ¢ 5 i 31

o4 VF s W/ — /v e Yo LS x ol RFI
D Voo Y1/Pe° WAY ¥ AV YU 4 4ke % ol RFI
/0 Y Yy/55t W/ /oY v YU o 5LuS x YL RFI
\e/RY M. YA/ /Y L/0Y Y YU« 4le x YL RFI
\\¥$ A2 VFY A ey AR SEM
e F AL % oA /A5 P- value

o - (. . e = .. 5 . ‘e . - B - PO - \
Wiy 05 SRl 5 0 (S pbie 035 8,5 i 53 LSy sl 500 U3 5 (onily O3 pme S5l ) ok Al

Q9> Sbail

o & P ks Sl gl w25 RIB1 0T T
OLes 5 Nascimento) W)z Lol S48
o S5 e AIFH Sl esls 0L Slides (Y00
P a5 a5 0 S il (s315m Olse Rl I Ll 5 oo
o 05 53 33T O ladeal (G131 amer 5 (o g
OLSes 5 Zilio) wi 0 bwdS 6 Ol il
PSS g by aarg b G pl s g0l 51L(VYAY
BB bapls opl 55 0 55 I sl SLST 6
Ssl o Oy G ol ml L alie il 4y
o Bran Sy p S Opk dde S s Vo slus
LK 5 Sajedianfard) 1 o I8 clle Sl

Loy S Chle 5 aliay 05 el Ol Suomen (Y

2 RFL 5 o g5 Qi 36 5 RFLy o 5 it
oli osls OLE ¥ sdr 55 (lap slrep O Sladmial 3
Sl YU o mlS (ol o sdiS il s slae s Ll
O el 5 D300 58 3 0 5 el sl ety el s 5 SIS
Sl & o S O oyl CBle 5 iy 0
cble (P<e/e1) wmals YU agle (gl o, oS L s
bslapls )3 05 o gl by 55576 5 0 8 oyl 5
S ar (PSe/41) 55 Wy RFL L slaglsji S o, RF
Sl 510 o YU RFL L glagls 55 Yo 5L Lo
O pan ok plosl Slalllas bl (P</eV) iz 0 0 8
2 S 5 g Sl W5 Lo gl oS, s
5 (Y L Kas 5 Shingfield) o 57,8 clale 20530




w3 S bl p s RFl o, ¢ 5 51

clle s RFI e ol ot 3518 asl by o 508
S 1B L a7 osba 2)ls sy e dlaly O o
s Nascimento) st w5l o oy chle s s8 RFI
REL L Glapls 0 o)l mhaw 035 28 (Y010 OL s
4 Ly e G opl 53 YU RFLL lapls & o oy
Fha Gosorp Sbuly 534S 3 s wps SRl
Wb by o8 o n PRI e ol RETL Glagls
Gty Oeyen oS T 51 (Yo ) O, s McDonagh)
Sop s 2B 5 sshe g edee 5> bas IS
Krueger and ) s,is odge 1) 08 LS )l i 53 5 ume
B Chle U5y omb G ool s (VY (Melendez
U5 LYLRFIL lapls & s b RFIL lapls 0
Sl S ol REL L glapls 6rae STy 20l
W S E L edks plil Slikes s S (g, 5bu
5 ThidarMyint) el ois o,lal o lids Glaands 55 555!
ool o 8 bl okiS a5 Wlg e S ol (Y08 0K
Bl 55 b RFTL (gle 5luiS o o 0S5 e (glapls 5o
s iy 556 RFL g 0504 p&Kas i ol )3
e sl 4 (Y00 F) O, Kea 5 W00 sl 1531 - gl
o, ruRFI e 5 Loy o gl i Ay 5 556 peba
oaFls Olge 4 by sl 4l A, 585 Wles S
S0 L8 S R o i e (S50 59
ad iy H S Sl daly s e (Dlided e o
5 (e oL 5 Kelly) 58 55 RFI 5 0 5l
el odks esls Ol (YWY L, 5 Zhang) wiw £
b o il 4k Ly HS6 Chale 1 esliel Conl oks 3,18
5ZNaNg) ol w35 5550 pls 53 RFL o o ls 0 e

YWY ol

@%ﬂ%@/w

5 08 QK 5 Elsasser) a8 clasE o suilacs
L e&er (1884 01, a 5 Hammond) 15 sladl &
oRIP ol gl aBl b o g 5 9 655 e 53 X
.:)\:@\L&M&l‘):aﬂwcb

0595w SBE I b O (sloysl 0550 Shle &S LT
ST N 0L s Wanapat) col anSs  S'U T
Slachdan ST 055 el Loy 3 oSl Lo
S mle SUpeT 0550 Chle el Eel sl feo
s Kouakou) ws g5 See s 2 5l50 & el o
o 53 0 S I Chle Il s (Y00 O,SKea
ael gladul ‘,....:Jﬁl:lfj\g;.ﬁmp Slo 5luiS o o 5 s
Sl f3e 055 Slossl 03 Shile alS oG58
o SRl Sl ods Ol (Y OLSes Nafikov)
AR s S anSs PH 2T 6 6 s
Sada s » 255 BB, Sl Gk ol 5l s des s
O5afs ol w53 5 b J2alS 4SS 53 55,
s Loerch) syls o 53 1) 0 oysl 5 4SSl
5 IMamidoost «zims ol mls b alie VAT 0),Sen
205 oyl gaS 5 S gy Chle (Y40) O,
3 ST 518 Vo SLaiST (3l 0o L ok 5 (slapls
sls ol (Y1) 0, 5 Rincon- Delgado woligss
S Y RFE L i & 0 56l
pde s plo oS Sl 55 g ol RFLL plaain §
Oty 58 g0, 3o S8 clle sRFI - oty 555
OLKea 5 Kelly vy o, Ka 5 Bourgon) wsls
Sl G5A b e e 05 S LT 1YY
O 53 0T S Chle ol 0 glacsl culis 5 Shes

S bepls opl 555 eslinal 4 Lig e ol RFLL (lapls



] e sttt ]

G195 SBoy Vs> Sadmul $ » RFI' g0 g9 J1-Y Joua

Y5F/ AR VAV Yiak /Y5
Yea/ovP \/AQ P Ay’
s NV ey ey
Yren.” \/AA oy &1
YA/ \IAY AN O/ Y
ey < /AFA AR VY
yr/and \IAY e oY
sANFP V/AQ vt £/ar
sv/YP VAY /oy OIYY
oAy VIAA N 8/
\O/5F4 e84 ey ¥
e “JAAD ey A

&

v et eyee Yy o pls”
Vvl SR Tt NEE
AR /e /e P- value
RFI

VYOV VA e’ (e33b ) cwURFI
W f50° f8V? (o334 +S) YL RFI
AT /o0y /ey P- value
RFI % o ¢ 55 Jilize

\W/EY Y/YO Fr/ov Yo 5lS x -l RFI
AR AL \avAN YU 4 ke x -0l RFI
VEAY \7ANE oo/¥Y YU o mlus” x YL RFI
ARV F/48 Fe/A YU 4 ke x YL RFI
Vil SYSY O YasTe SEM
/YA YED “/AVF P- value

O O DT TR . . R T . S o e N \
4-")_9)U)ju-»i‘)ﬁ‘)dv\{é:‘_}gbﬂd)}J&;Jhdjﬁtgtj‘)}’)tblé)ydfdﬁj@ﬁbdfé-‘u}lfb)‘h\aﬂwbu

ke 0,5 S NGIMI Gl hn amt s So UMD ¢ 23 5y G e oo s MM/ ¢ 2 s 0 8 e :m/dIl”

Su S5y Fr o oo S5 g 5 SU
v s ol Gley S Glaminl p s 63 Slas
YYXA Lo & o)ld ot OB aS 1 el 5 Jhash

Basarab, J.A., M.A. Price, J.L. Aalhus, E.K. Okine,
W.M. Snelling. and K.L. Lyle. (2003). Residual feed
intake and body composition in young growing cattle.
Journal of Animal Science. 83: 189-204.

Berthiaume, R., Mandell, 1., Faucitano, L. and
Lafreniere, C. (2006). Comparison of alternative
beef production systems based on forage finishing
or grain-forage diets with or without growth
promotants: 1. Feedlot performance, carcass
quality, and production costs. Journal of Animal
Science. 84: 2168-2177.

L NC
BE RFI ‘;L,w‘;u)}f‘é Sl eslazul a5 50> Olas Gaasss ol 6\:;
je))‘wWGCM‘;jﬁasjhﬁé)bﬁtgheﬂgBJ‘
Sl S By Olge 4 Sl ol O SE
3,8 513 eslinal 3550 Ll oo b L YL RFL L lagls
&
0‘):3\“;{ Calides C_,la.w S (\a9) £ .chsil‘,@" 9.0 (.u;’lg’
ﬁyubs.;jjéfbf Jﬂcﬁjajﬁwﬂaﬁ
cg\f.\..;)‘jz&: BE] U:"bj}: 43_‘)4’.2.: JLZ ‘5)‘}Jf, J‘ ‘_;L’MJ:.
D4a-Ve o2 Yookl 0 NIPS

Avay T (Ploo B Ll (68 Ll P e Wilde




w3 S bl p s RFl o, ¢ 5 51

Bourgon, S.L., Diel de Amorimb, M. Miller, S.P.
and Montanholia, Y.R. (2017). Associations of
blood parameters with age, feed efficiency and
sampling routine in young beef bulls. Livestock
Science. 195: 27-37.

Cammack, K.M., Leymaster, K.A., Jenkins, T.G.
and Nielsen, M.K. (2005). Estimates of genetic
parameters for feed intake, feeding behavior, and
daily gain in composite ram lambs. Journal of
Animal Science. 83: 777-785.

Carberry, C.A., Kenny, D.A., Han, S., McCabe,
M.S. and Waters, S.M. (2012). Effect of
phenotypic residual feed intake and dietary forage
content on the rumen microbial community of
beef cattle. Applied and Environmental
Microbiology. 78 (14): 4949-4958.

Devies, G.H., Mamunes, P.C., Miller, D. and
Hayward, D.M. (1976). Analytical Biochem. 70:
156-166.

Ellison, M.J., Conant, G.C., Lamberson, W.R.,
Cockrum, R.R., Austin, K.J., Rule, D.C. and
Cammack, K.M. (2017). Diet and feed efficiency
status affect rumen microbial profiles of sheep.
Small Ruminant Research.

Elsasser, T.H., Rumsey, T.S. and Hammond, A.C.
(1989). Influence of diet on basal and growth
hormone-stimulated plasma concentration of IGF-
I in beef cattle. Journal Animal Science. 67: 128-
141.

Fimbres, H., Hernandez-Vidal, G., Picon-Rubio,
J.F., Kawas, J.R. and Lu, C.D. (2002). Productive
performance and carcass characteristics of lambs
fed finishing ration containing various forage
levels. Small Ruminant Research. 43: 283-288.

Golden, J.W., Kerley, M.S. and Kolath, W.H.
(2008). The relationship of feeding behavior to
residual feed intake in crossbred Angus steers fed
traditional and no roughage diets. Journal of
Animal Science. 85: 1479-1486.

Hammond, A.C., Elsasser, T.H., Kunkle, W.E.,
Rumsey, T.S. Williams, M.J. and Butts, W.T.
(1990). Effects of winter nutrition and summer
pasture or a feedlot diet on plasma insulin_like
growth factor | (IGF-1) and the relationship
between circulating concentrations of IGF-1 and
thyroid hormones in steers. Domestic Animal
Endocrinology. 7(4): 465-476.

Herd, R.M., Archer, J.A. and Arthur, P.F. (2003).
Reducing the cost of beef production through
genetic improvement in residual feed intake:
Opportunity and challenges to application.

@@%(ﬁ@ﬁ;/w

Journal of Animal Science. 81: E9-E17.

Imamidoost, R. and Cant, J.P. (2005). Non-steady
state modelling of effects of timing and level of
concentrate supplementation on ruminal pH and
forage intake in high-producing, grazing ewes.
Journal of Animal Science. 83: 1102 -1115.

Kelly, A K., McGee, M.D.H., Crews, J., Sweeney,
T., Boland, T.M. and Kenny, D.A. (2010).
Repeatability of feed efficiency, carcass
ultrasound, feeding behavior, and blood metabolic
variables in finishing heifers divergently selected
for residual feed intake. Journal of Animal
Science. 88: 3214-3225.

Koch, R.M., Swiger, L.A., Chambers, D. and
Gregory, K.E. (1963). Efficiency of feed use in
beef cattle. Journal of Animal Science. 22: 486-
494,

Kouakou, B., Gelaye, S., Kannan, G., Pringle, T.D.
and Amoah, E.A. (2005). Blood metabolites, meat
quality and muscle calpain.calpastatin activities in
goats treated with low doses of recombinant
bovine somatotropin. Small Ruminant Research.
57: 203-212.

Krueger, T. and Melendez, P. (2012). Effect of
ghrelin on feed intake and metabolites in lambs.
Appetite. 58: 758-759.

Loerch, S.C., Berger, L.L., Gianola, D. and Fahey
G.C. (1983). Effects of dietary protein source and
energy level on in situ nitrogen disappearance of
various protein sources. Journal of Animal
Science. 56: 206-216.

McDonagh, M.B., Herd, R.M., Richardson, E.C.
Oddy, V.H., Archer, J.A. and Arthur, P.F. (2001).
Meat quality and the calpain system of feedlot
steers following a single generation of divergent
selection for residual feed intake. Australian
Journal of Experimental Agriculture. 41: 1013-
1021.

Montanholi, Y.R., Swanson, K.C., Schenkel, F.S.,
McBride, B.W., Caldwell, T.R. and Miller, S.P.
(2009). Associations of infrared thermography
with efficiency and ultrasound traits in beef bulls.
Livestock Science, 125: 22—30.

Muir, S.K., Linden, N., Knight, M., Behrendt R.
and Kearney G. (2018). Sheep residual feed intake
and feeding behaviour: are ‘nibblers’ or ‘binge
eaters’” more efficient? Animal Production
Science. 58: 1459-1464.


http://www.sciencedirect.com/science/journal/18711413

Nafikov, R.A. and Beitz, D.C. (2007).
Carbohydrate and lipid metabolism in farm
animals. Journal of Nutrition. 137: 702-705.

Nascimento, C.F. Branco, R.H., Bonilha, S.F.M.,
Cyrillo, J.N.S.G., Negrdo J.A. and Mercadante,
M.E.Z. (2015). Residual feed intake and blood
variables in young Nellore cattle. American
Society of Animal Science. 93: 1318-1326.

Rincon-Delgado, R.M., Gutierrez- Banuelos, H.,
Perez- Vazquez, E.D., Muro-Reyes, A., Diaz-
Garcia, L.H., Banuelos-Valenzuela, R. Gutierrez-
Pina, F.J., Medina-Flores, C.A., Escareno-
Sanchez, L.M., Aguilera-Soto, J.I., Lopez-Carlos,
M.A. and Arechiga-Flores, C.F., (2011).
Relationship of residual feed intake on specific
hematological and biochemical parameters in
Rambouillet sheep. Journal of Animal and
Veterinary Adavances. 10: 1112-1116.

Sajedianfard, J., Mohebbi-Fani, M. and Nazifi, S.
(2012). The effect of high grain versus all forage
rations on plasma ghrelin level in sheep.
Comparative Clinical Pathology. 21: 327-331.
Sharma, V.K., Kundu, S.S., Prusty, S., Datt, C. and
Kumar, M. (2016). Nutrient utilisation, growth
performance and blood metabolites in Murrah
buffalo calves (Bubalus bubalis) divergently
selected for residual feed intake. Archives of
Animal Nutrition. 70: 455-469.

Shingfield, K.J., Jaakkola, S. and Huhtanen, P.
(2002). Effect of forage conservation method.
Concentrate level and propylene glycol on diet
digestibility, rumen fermentation, blood
metabolite concentration and nutrient tilisation of
dairy cows. Animal production Research. 97: 1-
21.

Spicer, L.J., Echternkamp, S.E., Canning, S.F. and
Hammond, J.M. (1988). Relationship between
concentrations of immunoreactive insulin-like
growth factor-1 in follicular fluid and various

AR ol saldeslea 25O YA o Ll

biochemical markers of differentiation in bovine
antral follicles.Biol. Reprod. 39: 573-580.

ThidarMyint, H., Yoshida, H., Ito, T. and
Kuwayama, H. (2006). Dose-dependent response
of plasma ghrelin and growth hormone
concentrations to bovine ghrelin in Holstein
heifers. Journal of Endocrinology. 189: 655-664.

Ting, S.T.L., Earley, B. and Crowe, M.A. (2004).
Effect of cortisol infusion patterns and castration
on metabolic and immunological indices of stress
response  in  cattle. Domestic ~ Animal
Endocrinology. 26: 329-349.

Van Soest, P.J., Mascarenhas-Ferriera, A. and
Hartley, R.D. (1991). Chemical properties of fiber
in relation to nutritive quality of ammonia treated
forages. Animal Feed Science and Technology.
10: 155-159.

Waghorn, G.C., Macdonald, K.A., Williams, Y.,
Davis, S. and Spelman, R. (2012). Measuring
residual feed intake in dairy heifers fed an alfalfa
(Medicago sativa) cube diet. Journal of Dairy
Science. 95: 1462-1471.

Wanapat, M., Mapato, C., Pilajun, R. and Toburan,
W. (2011). Effects of vegetable oil
supplementation on feed intake, rumen
fermentation, growth performance, and carcass
characteristic of growing swamp buffaloes.
Livestock Science. 135: 32-37.

Wood, B.J., Archerb, J.A. and Van der Werf, J.H.J.
(2004). Response to selection in beef cattle using
IGF-1 as a selection criterion for residual feed
intake under different Australian breeding
objectives. Livestock Production Science. 91: 69—
81.

Zhang, X., Wang, W., Mo, F., La, Y., Li, C. and Li,
F. (2017). Association of residual feed intake with
growth and slaughtering performance, blood
metabolism, and body composition in growing
lambs. Science Reporduction. 7: 12681-12684.

ﬂﬁfﬁé/w O


https://www.researchgate.net/journal/1618-5641_Comparative_Clinical_Pathology
https://www.researchgate.net/journal/1618-5641_Comparative_Clinical_Pathology

