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Extended Abstract

Background: A reason for crossbreeding is to combine desirable traits from two or more different
breeds, and a specific beef breed may transfer superior genes of growth, feed efficiency, and
dressing percentage to crossbred animals, leading to the superiority of the resulting hybrid animals
over purebred animals due to heterosis. Some other beneficial results of crossbreeding include
selecting beneficial genes from other breeds and eliminating the undesirable effects of inbreeding.
This study aimed to compare feedlot performance between the male Montbiliard x Holstein (M
x H) crossbred and purebred Holstein (H) calves over 6 months in hot and humid conditions of
Iran.

Methods: The experiment was carried out at the national research and development cattle station
of Gawdasht in the suburbs of Babol, Mazandaran Province. For this purpose, 23 male calves
(165.3 + 35.33 kg BW), including 10 H and 13 M x H males, were assigned to one of the two
treatments in a completely randomized design. The calves were kept individually in 3 x 3 m pens
with free access to feed and water. The diets of experimental calves were formulated based on the
nutritional needs of fattening calves during two subsequent experimental periods using common
feeds. The calves were fed two times daily in equal portions at 8:00 and 16:00 with a total mixed
ration. The animals were weighed at the beginning of the experiment after fasting for 8 h, and
recording was repeated at 30-day intervals thereafter. Dry matter, organic matter, crude protein,
neutral detergent fiber, and acid detergent fiber digestibility were measured during the first 5 days
of the 6™ month of the fattening period using the difference in the concentration of AIA in feed
and feces. In the last experimental day, blood samples were collected from the tail veins of calves
to measure some serum parameters, including urea, urea nitrogen, triglyceride, total protein, and
albumin. All variables were statistically analyzed using the mixed-model procedure of the
statistical analysis systems in a completely randomized design. Animals were expected as the
random effect in the experimental model. The means were compared using Tukey’s multiple
comparisons procedure with an error level of 5%.

Results: In the 6-month fattening period, there was no difference in the average dry matter intake
in kg/day and also as a percentage of body weight between M x H calves and H calves (8.356 vs.
7.967 kg/d and 3.23 vs. 3.50 % of BW in M x H and H calves, respectively). However, the average
daily gain of M x H calves (1.357 kg/d) tended to be higher (P = 0.08) than H calves (1.190 kg/d).
Feed conversion ratio (FCR) was better in MxH calves (6.41) (P=0.04) than in H calves (7.73),
and significant changes in FCR were observed during the fattening period in both groups, with an
increase as the calves aged (P < 0.01).

@ @ Copyright ©2025 Shakeri et al. Published by Sari Agricultural Sciences and Natural Resources University.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy, distribute

R BTl -nd make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.



https://doaj.org/toc/2676-461X
mailto:shakeri@yahoo.co.uk
https://orcid.org/0000-0002-5653-6213
https://creativecommons.org/licenses/by-nc/2.0/
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1

Shakeri et al.
Research on Animal Production, VOI. 16, ISSUE 1, 2025 ... ....uiiinieiiiie et e e e e 133

There was no significant difference in the digestibility of dry matter, organic matter, crude protein,
neutral detergent fiber, and acid detergent fiber between the two experimental groups. The
addition, the concentrations of urea nitrogen, triglyceride, total protein, and blood serum albumin
of M x H calves were similar to H calves and within the normal range of reported parameters for
healthy cattle. However, the glucose concentration in the blood serum of M x H calves tended to
be higher than in H calves (P = 0.06).

Conclusion: In a fattening period of 6 months, M x H calves showed 14.0 % more weight gain
and 17.1 % better FCR than H calves, while they had similar feed consumption. Therefore, cross-
breeding between Montbiliard and Holstein cows can be a successful strategy to improve beef
production by producing commercial calves for slaughter.

Keywords: Calf, Crossbreed, Fattening, Holstein, Montbiliard, Performance, terminal cross

How to Cite This Article: Shakeri, P., Khamisabadi, H., Bahrani Yekdangi, M., Abasy Firouzjaei, M., & Shakeri, A. A.
(2025). Comparison of the Performance Between the Montbiliard x Holstein Crossbred and Holstein Calves in Hot and
Humid Areas. Res Anim Prod, 16(1), 132-142. DOI:10.61186/rap.16.1.132




4

W¥ VFF /Y ol [pd 3l Jlo (oold Sl sla yimg sy
Sl st il 5 55 9LS gl RN
R 95 o

SRS b wlidd x 3,WuCige sdisumel (5,lgm » sLWLS 5 Shos duulio
P55 Gblw ;3 (pluida
2GS e ol 9 £ 2l jgd ol (ggen SISy (ool it (S0 < (§3LT e o 5,5 5w

el @S (859U guay g hjgel «linig ylojlus ()guiS el pole Cliins duwsge pld (S5elo b g 4I Clidos iy ( imgh Hluiils )
(Pirouz_shakeri@yah00.co.Uk : Jsguwe 6 g5)
Olrl @S «$5,9U8 gy g hjeel lidon lajlo 9 (ol pole GlaES duge pld (Folg38 g w5 CliioS i odingly Hluils Y
Ol @ «85,9US gy 9 higel lisiod (lojlu 98 (ols pole ClEES dunsge pld (Golg b g 185 GRS iy (ol Hbokiul -
Ol @S «8jyoliS zugy 5 yhjeel «liins lojle ‘)9.;15’@13 pole Clidos dumwge cuddgll Gliuass ol olis)lS —F
Oyl @S @S oly (oMl sll olRuisly (S jpals aity (gl —0

VXYY b o)l VYD <l gyl VXY iy
VY BIYY caoi

bgmo 045

50§29 (alls Sllge 4 S Lol ateel g 65 40 e i o g Jitie aiseel Sl 401, 48Y 003 5 STygs 59058
5,Sho dunlio Chum b guios ol )5 0,L3l 55 Sedpd wgllael il ) s g adls o j o (slays Gl 4 olgi o (s S asuel diodgmw gl
sl 535 osoye 5255 Ll 3 (5 lp 0 anle 039 Ko 3 clidln s slologS b cplidln X 3,y Cige atel 5 slodllosS (s g
ol pll (el as plodil hSile il o e b oyl yois dogs 5> gl 6glain 93 gl drwes g 3uinS Lo olSiul jo u,wLo)l o :l.?ou:}g) 9 3‘90
059 xSl b plisles x 5,Lly Coge diseal dlugS Luly W alls plisls allusS Loly Ve Jold g oslel 5 dllgS Lul, VY 51 ilel
4 S phcle 0jg) V0 0y90 S 3l Ly g BAD (51055 (65,5l O ygody 1o VX ¥ dlel b slaolSols (5 ladllusS b edlatul p )5 olS VFO/YOEY/YY
by lop cladlog olie clajls wlolp dnle ¥ oy93 93 slp (ciulojl L;L:aj,l’f 0> a8l aoldl olo £ oty oy 093 ¢ oinlojl oy g olSsls
Cygo a9 Ve g Aie Olelo )d (goluws 0asg 90 ) olile Bl o )d B dgan L ol B e ds )3 9 3,5 odlel g walais Jglusie (clacST)es I ool
T il L B (55 5 505 g oSS el A S g lof] 35 > IoelasS 8,8 15 lalagS LSl 50 bl Sl ey
Shygd o ol yd Joloeols juS1s clale @gls 51 okl 8,k 5| (gammol 030945 5> Jolomali B i odigd 1> Jalomal BUI pls (i o
sladlg )3 (hilojl sladllogS (03 2259 1 Slgy 093 @i olo | 9y (03 e S odeg pas jlan cols ¥ rzen Adoms g8de
2 gl 9 JS B9 h S 65 sloygl (3958 c0y9l TGS Jalis (g3 (sladominl B e 5 03 pll ()5 g8 Sl 5 o3le (9l S5y
5 oolitl doyd B slas maw 13 (S5 ygeil 5l b pSile duslhe

Sl gime BB &S 0y LS 0 (159 5 (e )D a9 595 30 £S5 okS G L;.-.u\.o)l rdlogS STygd G pas e duslis (adly
2 ob g 3 ey YIVY blie 5 Y0+ g 59, 50 p,5okS VIASY blis 10 YOS L cui ja) aseel cladllngS b pliila (ol cladlogS oy
£35S VDY aseual (sladllogS y39 (il 31 Sl 3¢9 (ol b acaslis dgzg Yl dble & 0595 )3 (4uel (cladllssS ¢ cplisde jals (cladllssS
OSles P/ A) il (g0 i a4 oS 2SOk VN e @ cplitle alS ladllogs aliy) (g Il el b awalie )3 9 5 5
2 Shsd bas G 1 (P=1+F) j1aS (53 dme gty & Loy FIFY byl cplile X 3 Ll Cige disel sladllusS ) STy it Canms
Cudld D935 09,5 93 2 oy 090 calisee sbaole ;0 Sygd b Cams )3 (45 ime Slyuss &S Cpl jogMe 39 VIVY L pliides (2l sladllugS
QLI el 1S90 ¢ J odlo (St odle i cubld )3 (g)ld bz glas L(P<+/+Y) il il allugS o Shyss has Cows Gw Gl L o
clle oSl e Wi sdalie pliils alli d}mdjb; 9 W] sl o Gl od0d 50 Jolowel BLl g (5 odied (0 Jolowls
g dls (Jolds cpluade palls ladllogS b sl (slodllogS’ (195 p iy 53 (megdl 5 JS g iy 65 slongl (5955 09l (sladoialB
oS b duslio o aseel glaalugS oo piw jd S clale aS Jbb )0 g pllw (slaglS > aswl B pl (gl 0ad )55 (ol aiels jo
(P=-1-7) s L 1y g i & hlod (liile alls

Slodlogs b duolio o cplcle x 3Ll cige asual (sladlusS anle 5 Jlgy 0,50 S5 j0 o oy ()lis Budos ol gl S5 jsboay 24 g8 dns
byl p cplplo sl g pogles STysd bas Cuws doyd WY 5 i dlje) (59 oilidl dopd ¥+ ciline STysd Bpno b cpliila ol
g s oS &lg) slg ey &5 ) Gladllogs Wy Bua b ppluile L jlle cige sbogl (i (605 ameel 585 )3 508 CudsS 351aS
Al sS55Il sl S ol S, e

onliade @logS o Slas o )llucise «F e (ol S Jlse 5 g 1 g5 (sd0]lg

Jols el Mg (s aosie 5 235 Jite aisiel oo
(Vestergaard et al., 2019) 353 [alls Sllg &) cod b 9o 5l wgllas Slas oS 5 (¢ Sasual Lol Yo

38das pujern Bl Jdoa asuel Slagls (pl pogMe cunl (San ol 2565 315 o8 S g ol Cilize 3l i
Oeed udbiinled ol pilly 4 Sle 4 Cuns (545 Cllgs 1y adY duopd g Slysd (555000 cldy 5y (gl


https://doaj.org/toc/2676-461X
mailto:Pirouz_shakeri@yahoo.co.uk
https://orcid.org/0000-0002-5653-6213

SIS e gl 5 (2bignd (oobis (e (SIS ool e si4m 80Ul et s (6 )SLS oy
Wa £ ble o pliils clodllusS b pliile x 3)llacise cbasel (g lsy 5 cballusS 5,Slos duglio

4 A2y JB aMe 18] bl > .(Ghoorchi, 2017
S 5 3)Llucsge o5 L g5 ladlp plo (g Saisel
&S a2y o s 35 Sladss bl 5 Cuwlodds dbul (g b
X o)lducige gl b (nSan g 22 b Wy
g5 I (22> /Y B yao ) jieS (oS L aliie cplila
Jhzel el aseal claglS ol progdle sl o pliile Ll
A (lagls 4 s oe b 5 90k (SN sla sk
(22> B) yido (5)glogw o g 413D (yp il
Solow yioS jop Oimed gy (I3 (gieul Gl vl
Hazel etal., ) slawsls (o0 OV blds ;3 ¥8) leols 5 e
(2014

sl L pliils clagls d)fwi drwgi b
Wl uisS g sl aseel oy 5 o lecdse
e slaalelo 3 bl sbdlugs 5Slos ()0 Gl
Favero et al., 2019; Vestergaard et ) cuslosds pll
b aiseeel clodlogS e iadd dwglis Ll al., 2019
9 (gD 4.»).:.: dl-"’rv:-“'-::“’ o UAB u.,Lw.l.as dLasdJL»;
Moy 3,Slee 5l (3900t SleMbl g Cuslosiss plool 05,48
Ol )l 392 Lo 9l Lulyd ) ogadds ladisiel ()l
Wl 5 bdllosS gy 3,Skes duglie Ban b 3,50
2 okl LA 5 bl b ol x 3)kkcige
el (gbye 9 p)5) 59aS Jlod ()9 bl

_ ‘ gy g 2lge
o 03bl 5 alugS Ll YY 51 oslizl b Liglejl o
2)blcige diseal (W) W g palls plidle oly Ve Jols
L el p SIS VEANEYDINY 59 Sl b opliida x
om VY gyl Ve ilell ladlugS
oyibiie 95 clogl Lo lidios olSiay] 5 (cloallusS
5 bl hadsle bl j3 b liw o degs 43 CabdglS
S Gisu jd e XY olal b (o]l slaells 4
S heale 059 59, V0 I g 035 Jihe o] (o
dabdl ole & ey 4 )LcT Siloy 0y8d (Sl 0y 5 >
sl ululy dale ¥ oo)90 93 (gl L;.M.:Lc)] oy bl
5 (V Jsi2) 10,5 odbel g bty (glg 0 sloallus olic
o yd 02985 L aljl B yms g bglses MalS” STyes cjquoas
b bpae Sygs 6,58 badllusS Lasl s osile L
Slebo 33 (gglue 0deg 93 )3 9 (njgF Wlijg) ©ygod dlogs
L8 jey o cadedly Jy8 dlwsS Hladl o Ve g Aiee
d)ﬁiéf? 2931 3 Shss onile Bl oo S1)ss odey &9
ilejl £9b y3 bodllugS 5l (225 159 b s o) 5o
U g 9 adplosl p)Soks” + /) <8 b Jlos ojl 5 L
S O R NS TR FE VIS YR S -H Py
i s WS o sl STy o o 15 S5
w3,5 dpulee dllwgS 0155 59 il 38l 4 (B pae Siidodle

03l dge sl e (oBg) plyiedr e g Sasl
Lodgw ol ;550 51055 )18 eolaw] )50 3,Slos 5 Ao
500 gl 5l e sla oy Gl &4 lgs o d)fwi
Sz 5 25 ol 5 igan gllack Il Bl
S asel o> sblie 1 alp Az L 9o 5l gllas liw
sy cpluils (VanRaden & Sanders, 2003) wib .o
M5 Gan LS ol ol 5 ol 2 s slagls e
bobise hogn cudsS Mg sl s 4250 53 9
sl 9B > Sy @ plea A5y 4 9y Cuner Jlocl
Slyg by b VU S b S J (g yir a5
Oliee pl b 538503 5l cdgS YL Al a3 g yieS
My Gl Sl 53 Casl Bpae dljle 508 )3 50 Mg
5 39105 sl 5 Align By oliso | S 3ob cubS
plidle S5 g8 eimen gdie (el )9S I )l
Wl 938 e 5 Ol lulyd G L (Bl w85 Je
# Sl Sy 4 g e ol (oladl jes Job
Omb s Caid (Norman et al., 2009) wib o (yolus
o8 CubgS dllunS Cund (Rl (i g 5508 ) e
Szl sblie 4 olows Baa b )l b i Cow
L Sblacise Jo s i b g i sl
My e B ale opple yliils o5 Lalls claglS
ClaallgS s bl conS (g ytdn dol)d ¢y CuboS
3o cplidde X o)llocsge el 1 ,lis LB (s)ly
by el 3z o el ol e g) S8 sl & cos
3l 3439 La:‘_’j CuigS Mgs 9\)...9 9 WT slgls slaas
odllugS 3lass 5 (6 Faseuel 4y Llad 55 o (it i b
ol g 3l Jlo 53 i3l o] 55 4
boawlie o cpliclaxo,llocige aseel Hlgp ookl
S sl gYL plile 33 LAl clbdllesS
Gyas Jols bazseal oyl gy 5,8ks j1 35 cleMbl
Shed fA5 G (pizmen g Wljg) (g Gl «ST)o5
)94 blE plo (pizren 5 5908 Cobye g p)5 Lalpd 5
35 ooluwl JB (golaiBl duslie aS oyl pogMe 5yl 244
dulie ;> asseel ol )0 CudsS ordpled Canid b abasly
Cawlodis r"l?‘jl uL.\.S\: bl jo onbuiles L;Uzsﬁlf b
Pl 85 Canl (g9l B 05 55 Sy 0sllociga 4
51 Ll sl o.‘\...f':c)&ol s dLhoJ)BT)é 5y Mg slaiedy
5 ol J10y55 2 55 CudsS (Vb CutS 5 ()l Cloogas
95 ol 9dioe Cguime (KBS (5 b opslaie 9 (I3
S o5 ladli plo 4 Cond VL Mg e sk
Sl HL BBl gl as Ve 5l i g Cawlylayes
VY i sdlp ple 6lp Sl o) S I Ngd
@9 sl (aee Caglie 9Bl (pizmen Cusl boy
ek & g 398 0 HE 5k pxio slod b plalazes 40 904
AP 4 Cod gyt Cengliio (6 ppme ) (Slalare )3 >
Asghari Esfeden et al., 2021; Shahi & ) 5l -pluils



SIS e pal 5 (olignd (obis (e (SIS, ool e Sige 80Ul et s (6)SLS oy

A\rd

VFF /Y ol [pd 3l Jlo ools Sl sla yimg sy

Sidonle o> 3 )15): 0)9.) 2 ‘—;A.\.\JLS)T dLmaP ‘-SJL.AJ.W uw): 9 bMJJAin ‘5]?‘ =) J9A>
Table 1. Ingredients and calculated chemical composition of diets during the fattening period (% of DM)

po> anls dus Jsl anlo as m‘ s 2lge

Second 3 months First 3 months grg)gl)ants
21.71 21.15 Cornssilage <, jMuw
5.55 7.08 Wheat straw paiS olS’
17.64 12.00 Ground barley grain sascluwl g 4ils
39.77 34.60 Ground comn grain sasoluwl @) 4l
4.66 5.05 Wheat bran p.i8" g
4.72 14.72 Soybean meal | g dllus’
1.00 0.40 Urea o
1.22 1.20 Calcium carbonate guulS” <ls,S
0.86 1.12 Vitamin and mineral supplement * _jise— ciuelizg JoSo
1.00 1.00 Sodium Bicarbonate ;y b g
0.25 0.20 Magnesium oxide (s jue eS|
0.62 0.48 Salt s
1.00 1.00 Sodium bentonite g Cudgi

oy olowd oS

1.20 1.27 Net energy growth  (Mcal/kg) ., ol (5,
1.78 1.84 Net energy maintenance (Mcal/kg)_s,leSs a5 (g5,
277 2.86 Metabolisable energy - (Mcal/kg) jlusgecgus 1B (5
13.50 15.55 Crude protein(7.) B oo
211 28.0 NDF() S odingd ) Jgloels iU
17.0 17.0 ADF(L)  (Sopd i adingd > Jolomal GBI
50.9 46.7 NFC(/) BU et slaclumg S
e ip)S e TV oo e lloll (g aolg Yoo B ppobing e llodl 2 a5l YO« <+ o D ueling ¢ all e sy Voo e A Oeeling Jold (Sdre 9 (ualing JoSto s

@S sk W+ g @S ke Voo S oS o Yeoe al oS e Vee e Siske Voo psil pSke Yor e p)Siske Vere e g ) Sike Ve

Al S S o Vo S|

*Vitamin and mineral supplement including 1000000 IU vit. A, 250000 IU vit. D, 3000 IU vit. E, 32000 mg Mg, 10000 mg Mn, 10000 mg Zn, 300
mg Cu, 100 mg Se, 10000 mg I, 1000 mg Fe, 3000 mg, Co, 1500 mg monensin and 100 mg antioxidant/kg.

PBualojl 41355 9 095 51 (5,1 peiged

N am celo ¥ oglgy 0)9> mtid olo I 5oy (31 )
ol 1 Loly & o> 9 5l cgzo Slygs sy U puas
Sislas solo cols cSngiy sladly) ,3 ilojl 09,5 o
Sidgn Oygbre 3 5 Sladiged 5 Miplsl 5 5
P O Shdiges ppw 08 e oiylejl 4 dloldM
438> V0 Cdedy Yerox g 0 o8 il as ¥ gl
Ml ayd Yo slod 3 ajos Gloj b g (silulix
a0 ¥ oglod o baises oS 5l (w Nad (o)l
Al 55 Sl 53975 gl SIS Cale S o
Slogil 4320 olSad b (195 pyw )3 (gl 9 JS (g
s (Technicon RA1000, Bayer Co. NY, USA)
xSl (il cuoil ool €85) pogase oS
PBbalojl slas 5o 51l

Ol I odliial b oggdre 5 Shd  sladiges
ool oo S Bolio 5 b (5555 jeme (2Ll
5 fl& /W..Sb 9 ral& 59y WSusodle clale ul
Gl 5 (AOAC, 2002) 5,lukiul (clo5s, sillas ladiges
(el odizgs 5> Jsbols Bl 5 5 osizgis )3 Joonol:
oxlazwl b g (Van Soes et al., 1991) g, llas adiges
duan us).w ‘ral>)~.9 d)jo)‘xl QKL»J) 39&] oK
R VEY] (Q]ﬁl ‘lel.é.w

id Syl el

2 g ¥ (o ailig) loy 0)93 il ola IO LY g 5l
ebadllusS 5l o, ¥ ggise 1 WVie e 5 WWiee Vi e el
bl X 3)Llcise atisl (clballugS plos 5 ylzils
9de 295 5l s paiges sl adploxl o)l peiges
035§ soluws layhs o2 i (sladiges dlolidly pgiS,
Sacug > dlogs ja gghse (ladiges 5 A5 Lo gode
2 sle ol 5 bl ol syglaes 0y93 3 5 il
leord 235 (loj U g 23,5 ang oy diges S dllugs
Sl omizpen Wad S ol ol daspy =YV gl o
alig) igotr Sy esla Bl 5 (Spae Sl
Olesds doul ;3 Jolorel puwSB l adplxl (6405 pdiges
Il oole «Sidosle pin bl s sy 51 Sl
Jobrel BUI g (55 0195 5> Jolonel BUI el (59
Van Keulen & Young, ) 45,5 ealitw! (gduw! o ad 53
o g S 03l it i Ao dpaslea (ol 5 (1977
5 oalawl 5 bslgy 5l (gdse dlge

mad Cubls do s ey Shygs > )Slis do )
Sis oolo g0l go80 5 Sl duoyd

bl o> 2 S0l do ) 3 s o3le do )y
syl i =)o o[V oo ,5‘)55 )x ( g
sdie ool 2SS Jsyd 3 e 0be doy2

Eshe Shgs



S eyl 5 oljoyd wlis (age ( SISy (ool st (300 «gOU] e s (65 oy
\£Y o5 dblio 13 plitle (cladllusS b plitle x 3yllacige clbaisel 6)lgy 5 (slodllogS 3,Slae duglia

(TXt) 0,9 u,j k =tk ‘guike.b}] 3,90 Sllge il lo)
ke 3l =D(X-X) 093 (el K g sl el | ilie 51 =ik
Al e bas 1= gijg ik g (Ca)lgsS) (SeS

Lalwes 5 Slos
Sy dlws (o Sles  sladominwld dwlis
loallsgS &iljg) 059 Gl eSile 45 3 (L5 dolojl
a9y 0139 LRl 39l pSSlhe 42 Canmd 9 S oliS VDY aiesel
4 Jled 5 5bS WV liseas (pliile als sladllogs
2 olie gls (Y Jng’) sy (P=+/+A) g b
Sldocige (ghloy diswel ladlwsS 3 Sles  duslio
Czech pied sl alb i sladlwsS L Czech pied x
VVEY aisesl cadllogS 559 il uSiles a5 ol s
AP oAl sladllugs ailis) (159 Ll 1 g 59y 3 p )5 oS
Cuolodgy (P<+/+0) iy 59 9 p,5 V/+Y0 |, Czech pied
osees  (Chladdek &  Zizlavsky,  2004)
19y 039 LRI (ke (Rezagholivand’et al., 2021)
Oiged) 9 gyl ¢ woSSl dyl slaslp el 5 sladllwsS
AYDe AYYF- w).scb dalo V) 092 ‘.ii » 1) uJL.m.LQ l.i
lodllogs jl (P</oV) i 5 jg) > p)5 WA 5 ITF-
S 5 )5 WO- wligy g Gl b pbiile Al

CleWb! g, bl 4 o0
Clio (She 4 bgpe cledbl bl 450
Wligy Shyss G pas Aile (loj 10 )1ST L osds (65550101
5815 3 oot b STy 05 o sy 3 el
elbe 5o g, b s MIXED ayg, 53/ ialyss SAS
ol 3 a5 bl (1 ) g ool 51 L odsy),S5
ol il ¥ b 005 )85 slngs,sSoj1] uillgS ¢ e
L s 155 sjly TTOEP 4 YAR(L) JCS (UN'
el gl oS w35 bl Juo pye plysa
(Kaps et al., 2004) cusls (¢S % jlgw (i 2SI
e L 3 o 250 ool b s (g)lol 4o (o
s 5 55,5 5 Ly MIXED ) 5 i3l o
ool  Juol yusio ylgicds dlwsS ol 3151V Jae) dlwsS
290 slaaoxiolp ()bl 4325 sy Je 9 y2 0 05
sl sl 5 45 oslital € lgs5 ity 4yl g S o
L5 0] o 3 O (sl o 3 S'e5 (y905] 3l 35 a1 Sileo

(SAS, 2003)
Yig=p+tit ittt (txiutb(x-x) + & (Y J)
Yij=utit+ Jitb(x-%) + & (VJse)
b Jao oyl yo a8

ol 1 1= 7 JS 5Sike = 1 wsmlie o =Yij 4 Yijk
515 )y o sho Sile b dobas olzil = Gij eslogs

Gl dl.m),? L odbdydss Q;L.MJ.Q X J)L:.Lﬁc»\.;sﬁ L;me—l 9 L))LMM.L&: d)‘?)f» » L;LMJL.:; 3)5\149 duslio —Y Jﬁ'\?
Table 2. Comparison of performance in male calves Holstein and MontbeliardxHolstein crossbreed fed similar diets
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Figurel. Changes in daily gain of calves during the 6-months
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Table 3. Comparison of nutrient digestibility in male calves Holstein and MontbeliardxHolstein crossbreed fed similar
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Table 4. C]Eo(;npari_?ondqf blood metabolites concentration in male calves Holstein and MontbeliardxHolstein crossbreed
ed similar diets
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