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1- Ratio Scale

2- Energy Corrected Milk Yield (ECM)

3- Fixed Regression Test Day Model (FRTDM)
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1- Restricted maximum likelihood (REML)
3- Weighted regression

2- Best linear unbiased prediction (BLUP)



Olrl cnbiade Jol oSt slagls' ;o (6551 slp oads i g a3 (9051 59, b Slio (St Julos 5 435

6551 Sl ol a9 B (905l 59, 5 S35 ) oy Lol o ali (S oY Jeax

(PSS 9hS) oo ol o

(PSS 5kS) pl> s

A P - — (B8 s oo
G2 JUUES U S GBlal Sl Ol oy e Bl S0k
YE/YY #/2) YAIOF YY/IfY ZI0f YVIA? \
YY/-¥ ZINY Yo/ A\RVAt4 ldINE YY/YY Y
\ATAnd #I7A YV/YA ARVIAR #IfY YY/AD Y
YV/YY 170 YA/ Y ARYER N 0. YY/FO s
YVIYA ldtdt A\R¥ids \R¥i<d INg ARTA%4 o
YY/YA ?IVE ARTARS YV/O- dlai ARIANE 4
AAVEAS ZINN Ya/00 YY/IYY ZIVY Yel5 \
YYIVO ZINY YAIVY YYIYY FIVE YA/QQ A
Y¥/70 FIN? YY/IAD A ZIVA YVIVO B
YOION #/aY YYNY AINING ZINE YeIVE Ve
YYIYY 71y Ya/£0 YY/A¥ #19¥ YIYA Js

el 00 03,91 ¥ Jgaz 48 (6550 sl o s

Sgazme (oleicaw s yiSlas o)ﬂﬁ 5 Jels ol
9 e 0905l 59y b Slao lp uiblg sl eads

03031 595 et Slae (63 S5 5 6 ddlyg (99 Ol A a5 slS) el s Szl leitn ;s 2STas 35515 Y Jguo

63)3‘6l)€ c..\...‘l‘:@.?r..aﬁs‘alé

SRS epdgadly IS bl ediledl uilly sedls dame uiljly  (Sey b
RN LYAVN Yo/afo \7I770 \YIYAY AR PESS.
<[fY) <\YY \RZARN! YV/04- Va8t FIVYY ol mnal s

£ nalS o Slise (K sl clite s
oolatul 0,90 (g kel Juw dosls (gilwoslel g yiolyg
R A «.',5“-'-') Jelos sl
szl oysly ke glagss, 51 eslatul (Jaw
5 (O gy b @lesceys Sl (39)) bl
OV oy cas Slilgas oy b og JolS l5ue
Se e s T g, daosls pae oJlo ol b
D10l a5 (o ol b 0591 50 ool
sl picilyy (Y-NPAF) aldd olibss
o b adaly jo ol Guiod b aslie o) 6555
G oyl Caws a4 @5l Gl ead mmad
595 YO e g pdydlys slodygly (V) ool
@ 0y93 Ol o 1y 56l Slp ead el
5 eils 5ysl cess 4 /YY) ol il clagls
2 Sl VY g piicdly eSle (17) Gl
090 sl o iAl lp ead memal o3l s,
5 ol g wo S A)F cpliale slagls (om0
3o SaglS sl |, ECM cio (1) ofSen
oS WS T peail 5, Jae g0 b sadld
Oge Sy Jae 5l ool 9050 Cdio 6058
Bl gew S5 b g5l 59y Joe sl s VO b
aS ol g W) wess /YL oY o |
ool s (PO 095 Jsb )0 ECM (s pdy il
Sslp Sie 4 @l5 ol Fhe laasly o
9 Snhdly Jold &5 (igid 5 (S5 lasially
Oeizee 9 Senl dlly Adbpo Dlho G (S

0593l 59y b Cde 523,185 5 spdpcdls
‘)JYIJ 45 M‘ Cawd LY /m‘a 9 /\A WJ)JAJ 'BL>
9 <\YY oS pay) gg)).d LQ‘)" 0l Al
Dg (+1FYY
).u..: 6‘)4 dﬁm w‘ )d a\.\.o] Cawd A (_g).n.\.:wbs
P s 5 ead opsly polie 5l geS e
ol Cowd 4 polie 5l 5t o (YEYYN) dae
5 AXed (YYAAN) oy o R Sy
O3l 335 ss,s5, Jelos 5 43 L OY) e
SlglE 20,8 0j90 sl o sudy Slhe ailale
WIS Jae ol n ol biale
Jowe leslatal Ly b oy can gpdicdlyy
Osbize cpl a0ages 5,155 /YA
@y Slio s pddlyy Gmb 9yl n o (o St
il (S5 eal g Vb e g5 @ 1) jne
3ol s axlllas 050 Coxaz 0 ol
Syslp p wilg e hlie Yoo dd> o
T L 'Y A Vot Sy ENCOU N R 3%
wB Sjlse (S a Gl | b oS
Clo ;A.l).u &5.! (e 0)9.4) Cluo Lgfjb)‘«.bl oL».».w‘
Sloy slasly o wlg oo i Jlade Jle lp)
bﬁksi&bf“‘“"plh‘o Lg‘)) ‘J.M:L) AW w).’.s uslﬂ.uo
a5 nll g (B0, 39) 8 D o S0 0,65 5yl
955, ol (3ol 59y sloysS, o Jle slp

1- Nordic Red



AN

sl 5 ey il boaS cwl ] sasmsplis
Olidl sl ader lade (gl laglE o cpliile
0, Slos Juol slogls ass j0 S oo law (glo se
oeSle sl e Lo aiy el a4 cas 1y 5,50
B lidde 5 slagls gl YL (Sl )
ébﬁ)ﬁ‘ ¢y \A.Jy o boso,lyo A8 o QL..,..;
e pibe Cod lalS maw o 0ul e Slols
S (G ity Sl ye 4y S5 51 108 oo o5 Do
g8 gg b bliyl jo g &jlo,e5 0 Al slap el o
Slosin s Jaol slog oSol 5] (Sl
S phon Jlaae a5 09y oo Al 1A g a1 5YL
oS (1o lap el g i slagls 5l Jol> (S5
598w bald )5 soliiwl 090 slap sl a5yl
3 solRa b dlpy jeiae gzl Do o
Sy GxS0,85 5 by Lov slealS (gl slagls
L plRon ()5iS ol Sladgr dguge g plo ol5 #dlal
Ol¥ er sl e byb o5 ase Llid og
4 9y Ny MBbee Wge Sl gady (S
5o bl ansly polas 55 ST sla Sl [0 je5e (i3l
e CadS b glap el 5l colatwl b O jee ol
ol Uty My Y YR PP

ol 4 by rog bl loeslls Sy
5 P el 5oy b Slie oad Jie (el
w‘ IR oé)9| I de} )Q 6)))‘ Lg‘f AW C.»..?ba.:

WWAO bl 5 lee NY o)l fptin Jlo ol Sladss slotngy

5 ECM ly s nducilyy omly slooysln Jelo
osbly & baye Olgiee 1) 555 aslllas ;o 0u
byye e S5 bl 5l (AL Vb (g
36l a5 cwl ol samolis cpl 9 (V) caslo
@ g e 90 b lgiee ) Slae cnl )3 St
kg o0 g 5l &5 pebplen (il slr
O Ll (Y0) 05l cuvs a4y cwl odds  gu i
Rl ol el ok (s pdycilyy g e o
e lly Gl g Bl (S ol
3 & eile Bl il ly 5 @ils Lazes iyl ol
el ol ol Lo o5 sl pl5 ot b duli
oo,y spSojlul o Jil glbs 4 oy
Jlade denlre Jgo 2 0 a5 ol S (B9 9 27
oolitul 9,50 (551 (slp 00 azmal (9031 55, e
doyd spdacdly polie o omb WpSiee )l
31 sl ey et GleysS, 4 (eEen s w7

Dged sadlive (YY) oo r:L?u‘ Slaass o U‘?“'LS"
555 s el 35y Sl syl anlie i
5 09,5 95 )0 &3 Sln ond a5 g5 (505
@Lu Ll 00 4.;‘)‘ ¥ Jj"-’?’ 5o 515 £y 9 ﬁ)_..wl
09,5 55 2 5o 5 a3l 39y b (Sl wols (LS
slop sl 5l Jol> o205 Jeol 5 anj slagls
g Mboe odd memal bl VL (215 5 (Sl
S5 Slp ond a5 o5 2k g3 58 sl o)lgen
T Sbp sl 5 Jol Glagls 095 o nKile
Slopsnl 5 an) Glagls 51 VL gls g jobay
Sly ol (o)l Kl o5 YL Ll Jls
S5y b b o FYL esaslis Lol slagls

lises sloog 5 )3 (55l sl o gumnal 5 b (903] 59; e Slae (Mol (33 ikee (6 lel anlio -F Sy

el €559 98 cdgi)

AeS

Lo

Shxe Byl

s oLl

oSike

Slaws

N B o , g ~ - o ol 55
ogee (pS5%5) (PSS 5k5) (p55k5) (PSS 5kS) (p55%5) ol
a -
ey R SIFYYA V/AYY] eV ~/“\‘\Ab ooy NERES s
ey -$IYVA] O/ FAY VIYYOY feepe YA oo gzl
a .
e _SI00FF YIVABY V/AYA0 N ‘/M\ﬂb foras JNERS s
ey _BIYAf] SIVOYY VITEYO NN VRV oo gl 7
. . /'L‘.A
o e (o) aniy  Jome Ol laeolzal  OTos shass o o5 &5
St (a5 (p555)
a .
e Ny SIFYYA VIB-YY % o/\mab . JNERRS -
ey 1YV BIVAYY VIVAYA [+ - $Y o JeYOY o gl s %
e SlFN-f YIVADY SR I~ %A - [F£037 JNERS
ey IRy SINVOYY VY Y -yaasP b-0av s 5 Jee!
TP

sl oY a3 gl o e iglis Sil cojls ,o 0 Siglie g



{0 Ol cnbiades Jgl oo slagls o (6550 ly ool mmmai g pl> 503 59, b Dlaw (S5 Julos g 4520

S5 Slp osd el 5 s 903l 55, e Slao (p,THS) (Dol (35 hrogt el sloaSli (S -0 Jso

(S *S)L?
(S 5L5)

Jof Sl

. i
(55 (P55 &Sk

(pS9kS) i

(p S 9kS) aeS

O'f;"":‘ Slows o

VXY S —[FVYYY NS YIVAOY E/ARAN4 ANYOF pls i
VeeoA - [FYYY SYMAY FIVOYY EZAMAN) ANYOF 00 grsual s

CNYY) ol pdcdlyy o9 3SzsS Jdo @
Aiae 35 (Vo) BoSdBall (CNVA) b ol a4 s
S iy wils o5V .Sl 4:7 L_,>_>Lo..o S
Llo 1y @ 3VL (Mol (55 (uSShe ] &5 4 9 VL
P b el 5 el Gl o sl
Sgy 39 (YAPD) osds g 4o 51 WL (F+/YA)
9 o 0geil 59y b Slio (slp oad 99l (S

L] 00 d.g.|)| 4 Jj.\? o Lg')")i\ 6‘)? 0l Zusual

el T e s gkl e Dol Sk egliie By

s ol (ol 55l (g g 5l S Vgl

a4 K0S L L:eoi dwlie glp calio amiw S
o 3 A ol QB g s 950 Dlho Ll
a C"L“’ L)»Lm‘ » g’;u»l.@w)w‘ IS oolaw! Ls‘)" l.a:u‘
Slao jo olpss (Mol i)l (xSl wanl s
5 IO ey (550 sl ool gl 5 a5 0l
Joginn Solis KoK L oS sy 0 SokS VAT
ool eSile 0 yieS asiils (g lel (P<e/+ -+ Y)
6> b Wlgh o (6550 (sl o0 premal ol >lol

S5 gl oad mmal g plB 5l (S5 o) alie - Jga

lalol 2l

(S5 g

Sosine maw Lo ol Cado

(Jle 2 p5okS)

NYE AR e

N3 ./.qya PESRW)

JPAYD -/-5FR e

0¥ N7

ol pusual

ol o0l (5] s re glis Sl wglite gy *

plonl ol Sligios 5L oolyl opliile glagls
)o )5) Ve ).,..M: L.si“'“) ‘bﬁ) aJL.o (5‘)‘ ol 0
VOIED (FF) VUSY polis b ol cpliile slagls
(YY) £ZIVR 5 (YV) YO/FF (YQ) YYIAY «(F-)
obiide glagls 6l wl 5155 Jlo o 0,56l
Seis g ol (550 Slagls 5 (YO) LS o (F) 4S5
C AN gy Sae S5 Ny, (V) b il
ol s s s o p,S5LS YFIFA 4 VY/A AYIEY
el ) N5 1 e ol ) S 5 L T 5
bl:u‘ 6‘)-.' w.la.m 9 O MU).} S5 6‘)"?‘ 9 u’_’>|).|a
GRStz Dol B 00 5 oo s 393 ol (e

GlSee glacures [0 Olao S5 e Eo> 3l

QL&J}U ‘L)‘ > Q5)3| ML) asle 3929 )51:.!0 9 r:‘b
)‘ 45) ng.ubwbs aS Sl ool QLMAJ (Q) 03D ‘bbu‘
(Gl (S5 Cdyiay Ol 2 Fhe sloojle Koo
sleals oS (92 @y o)ls (gl alS (9,0 95 A (i
P ol (S5 95 5wl )0 Sl E95 b
Sle e 5 VL s pducdlyy 3l ams jo g
5o ol ploul Wlidos (o aS 0gd g0 alaxde gy oy
(63}3‘ 6‘){ oduis pumal) 59, Veb ol Cao L c\la.ﬂ)
sladig, 9iS SO 5l ogrhe Comex &i P &=

w‘ °J?.‘>)§ U’“’)‘)f G}el.ﬂ...a )Lals ;u.a)

Dyl dire g kel Ll 44 5 Jlo jo 0,545 +/-AY
s (S5 Ky, 09l S Glgiee i cnl &
ol Jlo 53 0Tk YA L 2l Togam 6l 55, Y40
slr _°‘-‘-5’ Teeal 903] 59y e (Sl g, ke
ol Bl a5 Jlo o pS5lS </ VF (555
o Gic;;;’;’.xsj) Sy9l 5 I ((P<e /e v 0 V) 0y Sl sine
Yy La J.g‘).g |$5».\.’> LS)J"‘ 6‘;3 R G.?ha.: 39) AR
I Foml @ologine sy & cul Jlo jo 0 SolS
AS.._)‘ LY 4}9.: L) 09.: r':l} )A-\.A} o .))5‘).\ *\-’3) )‘M.A
Slp esd mmad QB“’}T 39y i e Sl
oeSile o9l W el 0 5LS YA/PD (g5,
Iga> (5531 ln oad mzmal 55, Vo0 ol (udsid
0,5 &Sl Glg oo I 0gy dplgs o TolS - FY
IR YT I ¢ FUSRWSRIRY ) SRR CP S Iy
3551 “S“-“ L axy Lopls b Gl g cl jo50e
AT logas o 5o, YO b owigid Sl
Joke a5 0,8 (opSaml g oo 1wl 5,55l
Qoo Y sga ol 59, Vo il Che S g,
Slanl as" > o) 51 e )55_u Cho omigid (Sl
8 Sl oy SO lagas (S Wiy, 99,000
ol ol 8,90 5 (St Wig, e 1A (YY) ail cibo
P bl iz as jo ol Gaasd 0 Cds g
5oy Vo0 b Cdo (S5 Wiy o)l sl



104

Oddsl ECM eas 5515 (2ol (sla byl (nSile
slaJle b olpl plitde slaglf (20yd o)
Jlo 5l b, ol Ll sl oo 40 1234 L1240
2 (1) Ohles 5 cpe sl (a8 a4 V294
Wiy e ol Sy 6T Bam L o 095 alllas
)'| solaiwl b VIV 6Lm6)103lf u,:l...mlsb GLQ’SL?
g Solal 5 Coli el b el Gy, sladae
YYVF sladls o |, Dol 35, Slpis s,
AV-AY g VE_A+ slaosl 1 g Js3 AT-AF 5 A+ A\
Gyl Mgy 5 Ol S92y 50 ,9] Cawd 4 (SOgr0
Wligy sed b (slp lagls (Se5 &b i) (>Nl
slop el 510,50 eolaial L5 (69)l5e 4 Bl o |,
SladlS a5 (wshae DLl L ) YU coiS L
5 9 om Sl Jl 32y Grizes 5 st oS
)'\ solaiul 3 ) L§L°ﬁ1° u,«.».l)f Bl s lae
Sl gl 5 Y oS b glop
s 45 Wi gloosls oz 5l alS oy 45 00
4 VPR Jlo 51 gl (3ol 55, Siln ial3d
szl Shgo 40 09,00 HUail 1 cwl 0ays 8wy
Sals (5 slagls ;o olia plare aclyy jetns
opaS plo ol el 3550 (550,55, by Cod
Pl 5 oS sladle o spe SalEl 4 g, W,

Aol abls

Sl

WWAO bl 5 lee NY o )led fptin Jlo ol Sladss slotngy

ool Sy sladdg, 5l (Swil olsls
o piiie gped slogl 50 351 sl 0 ol
G YIVAEYE | oyl pliile clogls mojed
Gy ECM oJg a5 wis,S i)liS (¥8) Lyl
O eSS A BV Sl gdsn 5l slagls
01} Cymnm 558 28l Lial3El Yo o 5190V gla Lo
2 Cede (S5 W) A jsbas a5 %? ol (OVF)
cEuan rili 3l 55e eoliiul JJs 4 base ECM
[T UL““J 9 | ).x 5lf AJM ul?w‘ 9 CL'" u}A)T
lagls SFanSads el lle b 45 cal ol
Gle 5l Sy slag g eyl Sl o o Slpl (60
J—V‘OO?—V 059"0 ‘_¢’>)L’> 9 t5L’>b
39y e oy (Sey aVle Olpld ag, )
Ol ¥ loges 1o (655l ly 0uls rmmal 5 pl g
ol Sl el ol lid s Ll ool ools
ond gumal g a5 gl 5g; b 90 o lp gl
S YA EYYF ela L alols s 550 sl
2z el Gl A g, Ky ol 5l w9 09 e
eSin IS o 5 o ol o Jg3 45 AT Lo
Dy odd gezeal 5l YL p il gl (Dl )
Slp ) el as, sleais, (VF) eolyins (568

(P55 2ol 251 o

| e s

T T 65 sl o mmad pl |

Olnl ppbade slagls 2l )0 6551 lp ond meza g pls (905l 5y b Slae (Se) AVl Dl s Y S8

&l LagT o Shas (salowg 4 oole slagls” 35|
AR (eSg g 9 g7 GBIe,S 5yl Ay Dlas
Serte LSl 9 YU (golal 5, Jdo 4y 09d o0
e Sleogad sl ,d Sl (5595 (S
2 5 Lagls Haejl joy (uiierm 9 (7 Sleogas
55 it G iS adky

Blad 51 (S35 50 g8 Ve gonad, ¥V Jgoz o
395 = 99 bl ad (s (el 13
200,5 anll 63,1 sl 00 ol 5l (o505
Cawd 4y gloa, 00 )T oo alax>de 4 jeb len ol
ol oad gl b Slaz ol L el e sl oaal
S,le Dl o lge pam Ho Cul onds

1- Reliability



A Ol cnbiade Jgl oSs slagls o (6550 ly oo mmmal g a3 g5l 59, et Dlaw (S5 Judow g 450

P b slp (2l e84 (6551 sl oad ol b (Mol ) Bl & 5 o5 Ve (saiad; i -V Jou

*”3’? &5 s il ol fo:w O Ju")‘ u«}»' PR ool oelel a3, 5 oo o,

s (ole) o5 a3 PAESW IS ECM >l

J o AY YISV VY ) £1..9vF 3
o o A Ye/pv f Y £.99F)F Y
o o AY YONY A ¥ £.9404- s
o o AY YRV ¥ f £.aAYYS f
e o AY YE/-Y Y ) £1--QFA 0
o o AY YY/IA® Yo 2 £1..9FF 2
e o AY YY/A- Y v £.99FV0 y
o o AY YE/VA Y. A £1..qv8 A
e o AY YE/SE Y q Yoovian q
o o AY YY/SE ) \e £1--97) ye
e o AY YE/5 V0 N £.99008 N
o o AY YEI¥A v Y £.990A8 Y
e o AY Y88 Y Y £1-.qYA Y
o o AF YEAY Yo Ve FAFA-E Ve
o o A YOINY \ 0 1¥990- ¥ 0
e ol AY YY/IAE Y \# £-9407Y \$
e ol AY YE/FF \E Y £1--9AA Y
e ol AY YYN - \F VA £-9400Y YA
e ol A YEIVE £ 194 AFAYEYY 14
sy ol AY YVIY. 10 Y. £-940VF Y.

10y g ST 5yl 5 e (S W & 4z b ecnlple
S 5l eaeins ol jo eolatul 5,50 slaosls o=l W ECM gl a S (Jows jo p 5o LS /- VF)
Osl3e 4 dtunly) (alo Slad g dgupe g plo oI5 Ll Sl 0 00,8 e dlpiing ccily 5y g aslas
3 alwy md aS Cwl 0nu0 8 A3 (65,0l slex Sl &l o a5l (6 Lol Sss
Dgdge (10398 g SS S pe Glghane Do) A SO plyie 4 Wlgioe 38 S 035 coliul
o5 50 55 ol Camds a4 o (g sl elie
RPWIRWE

&l

1. Allahyarzadeh Ziyarat, H. 2008. Estimation of milk fat yield genetic parameters by test day model in

Holstein cattle of Razavi, Northern and Southern Khorasan provinces. M.Sc. Thesis, Zabol
University, Zabol, Iran. 108 pp (In Persian).
2. Ali, T.E. and L.R. Schaeffer. 1987. Accounting for covariances among test day milk yields in dairy
cows. Canadian Journal of Animal Science, 67: 637-644.
. Arab, A., H. Farhangfar, S.R. Miraei Ashtiani, A. Riasi and H. Rashid. 2012. The use of fixed and
random regression test day models in genetic analysis of daily milk yield of Mashhad’s Holstein
cows. Journal of Animal Science Researchers, 22: 57-68 (In Persian).
. Bakire, G., A. Kaygisiz and S. Cilek. 2009. Estimation of genetic trends for 305-days milk yield in
Holstein Friesian cattle. Journal of Animal and Veterinary Advances, 8: 2553-2556.
. Banos, G., M.P. Coffey and S. Brotherstone. 2005. Modeling daily energy balance of dairy cows in the
first three lactations. Journal of Dairy Science, 88: 2226-2237.
. Banos, G., M.P. Coffey, E. Wall and S. Brotherstone. 2006. Genetic relationship between first-lactation
body energy and later-life udder health in dairy cattle. Journal of Dairy Science, 89: 2222-2232.
. Collard, B.L., P.J. Boettcher, J.C.M. Dekkers, D. Peticlerc and L.R. Schaeffer. 2000. Relationships
ggtv;%%% t-:*zngégy balance and health traits of dairy cattle in early lactation. Journal of Dairy Science,
8. Conington, J., J. Gibbons, M.J. L—|aske|l and L. Binger. 2010. The use of breeding to improve animal
welfare. Proceedings of the 9" World Congress on "Genetics Applied to Livestock Production”.
August 2010, Leipzig, Germany. (Full paper on the CD)

9. Dong, M.C. and I.L. Mao. 1990. Hetero?eneity of (co)variance and heritability in different levels of
intraherd milk production variance and of herd average. Journal of Dairy Science, 73: 843-851.

10. 5Fsagconer, D.S. 1986. Introduction to Quantitative Genetics. Second Edition, Longman, New York,

pp.

w

~N oo o1 b



3 WWAO bl 5 lee NY o )led fptin Jlo ol Sladss slotngy

11. Farhangfar, H. and H. Rezaie. 2007. Estimation of genetic parameters for milk test day records of
Iranian Holstein cows. Scientific Journal of Agriculture, 30: 101-108 (In Persian).

12. Farhangfar, H., P. Rowlinson and M.B. Willis. 2003. Multivariate REML estimates of genetic
parameter of monthly test day milk production traitsin first Parity Iranian Holsteins Cow with the use
of repeatability test day model. Proc. British Society Animal Science, 139 pp.

13. Gaidarska, V. 2009. Evaluation of genetic trend of the Bulgarian dairy population. Biotechnology in
Animal Husbandry, 25: 639-644.

14. Ghavi Hossein-Zadeh, N. 2012. Estimation of genetic parameters and trends for energy corrected 305-
dmilk yield in Iranian Holsteins. Archiv Tierzucht, 55: 420-426.

15. Hammond, K. 1992. The new erain genetic improvement of livestock. In: K. Hammond, H.U. Graser
and C.A. McDonald (Eds.), Anima Breeding, the Modern Approach. A Postgraduate Foundation
Publication, pp: 1-12.

16. Huttmann, H., E. Stamer, W. Junge, G. Thaller and E. Kalm. 2008. Anal(i/sisof feed intake and energy
balance of high-yielding first lactating Holstein cows with fixed and random regression models.
Animal, 3: 181-188.

17. Jafari 'I_'orba?han, M., H. Farhangfar, M. Bashtani, B. Mohammad Nazari and H. Sarir. 2012. Genetic
evaluation of cows for milk protein yield trait using fixed and random regression test day models.
Animal Production Research, 1: 9-20 (In Persian).

18. Kaﬁa, I., Y. Akbas and C. Uzmay. 2003. Estimation of breeding values for dairy cattle using test day
milk yields. Turkey Journal of Veterinary Animal Science, 27: 459-464.

19. Liduare, M., E.A. Mantysaari and |. Stranden. 2003. Comparison of test-day models for genetic
evaluation of production traitsin dai éy cattle. Livestock Production Science, 79: 73-86.

20. Liinamo, A.E., P. Mantysaari and E.A. Mantysaari. 2010. Genetic parameters for feed intake,
production and extent of negative energy balance in Nordic Red dairy cattle. In 9" World Congress on
8Snetics Applied to Livestock Production (WCGALP), 810 p., Leipzig, Germany. (Full paper on the

21. Mavrogenis, A.P. and C.H.R. Papachristoforou. 1988. Estimation of the energy value of milk and
prediction of fat-corrected milk yield in sheep and goats. Small Ruminant Research, 1: 229-236.

22. Miglior, F., B.L. Muir and B.J. Van Doormaal. 2005. Selection indices in Holstein Cattle of various
countries. Journal of Dairy Science, 88: 1255-1263.

23. Moradi Shahrbabak, M. 1997. Study of random regression test day models and persistency for Iranian
Holstein Production traits. Ph.D. Thesis, Univers'gl of Guelph, Ontario. 151 pp.

24. Naiemipour, H. 2005. A study on genetic trends for milk production traits in Khorasan province
Eols_tei;ns. M.Sc. Thesis of Animal Science Department, Zabol University, Zabol, Iran. 130 pp (In

ersian).

25. Ojango, JM. and G.E. Pallott. 2001. Genetics of milk yield and fertility traits in Holstein-Friesian
cattle on large-scale Kenyan farms. Journal of Animal Science, 79: 1742-1750.

26. Oltenacu, P.A. and B. Algers. 2005. Selection for increased production and the welfare of dairy cows,
are new breeding goals needed Ambio, 34: 311-315.

27. Pires, A.V., M.L. Eastndgfe and J.L. Firkins. 1996. Roasted soybeans, blood meal, and tallow as
sources of fat and ruminally undegradable protein in the diets of lactating cows. Journal of Dairy
Science, 79: 1603-1610.

28. Pryce, J.E., R.F. Veerkamp, R. Thompson, W.G. Hill and G. Simm. 1997. Genetic aspects of common
ggalgsl sglgg(r)ders and measures of fertility in Holstein Friesian dairy cattle. Journal of Animal Science,

29. Razmkabir, M., A. Nejati javaremi, M. Moradi Shahre babak, A. Rashidi and M. Sayyad Nejad. 2009.
Estimation of genetic trend for production traits of Iranian Holstein Cows. Iranian Journal of Animal
Science, 40: 7-11 (In Persian).

30. Saheb honar, M., M. Moradi Shahre Babak, R. Mirayi Ashtiyani and M. Sayyad Nejad. 2010.
Estimation of genetic trend for production traits and determination of some effective factorsin Iranian
Holstein cows. Iranian Journal of Animal Science, 41: 173-184 (In Persian).

31. Seyyed dokht, A., A. Aslami Nejad, M. Tahmoures pour and H. Farhangfar. 2011. Estimation of
genetic parameters for milk production trait of Iranian Holstein Cows using a random Test day model.
Iranian Journal of Animal Science Researchers, 3: 287-291 (In Persian). _ ) _

32. Shamshirgaran, Y. 2009. Comparison of fixed and random test day model in genetic analysis of milk
production traits of Holstein Cows in Razavi Khorasan Province. M.Sc. Thesis, Ferdows University
of Mashhad, Mashhad, Iran. 91 pp (In Persian).

33. Smith, C. 1998. Introduction: Current Animal Breeding. In “Animal Breeding, Technology for the
21% Century”. (A.J. Clark Ed.), 1-10 pp., Harwood Academic Publishers, New Delhi, India.

34. Tekma, C. and Y. Akbas. 2007. Estimates of genetic parameters for test day milk yields of a Holstein
ggguan herd in Turkey with random regression models. Archiv Tierzucht. Dummerstorf, 50: 327-

35. Van der Westhuizen, R.R., S.J. Schoeman, G.F. Jordaan and J.B. Van Wyk. 2001. Genetic parameters
for reproductive traits in a beef cattle herd estimated using multitrait analysis. South African Journal
of Animal Science, 31: 41-48.

36. Yaeghoobi, R., A. Doosti, M. Noorian and A.M. Bahrami. 2011. Genetic parameters and trends of
milk and fat yield in Holstein dairy cattle of west provinces of Iran. International Journal of Dairy
Science, 6: 142-149.

37. Yousefi-Golverdi, A., H. Hafezian, Y. Chashnidel and A. Farhad. 2012. Genetic parameters and
gfsngs of production traitsin Iranian Holstein population. African Journal of Biotechnology, 11: 2429-



Research on Animal Production Vol. 7, No. 13, Spring and SUMMEr 2016 ... e st e 162

Genetic Analysisof Raw and Energy-Corrected Test Day Milk Traitsin Iranian
First lactation Holstein Cows

M ahshid Mohammadpanah', Homayoun Far hangfar? and M oslem Bashtani?®

1- Graduated M.Sc., University of Birjand
(Corresponding author: m.mohammadpanah36@yahoo.com)
2 and 3- Professor and Associate Professor, University of Birjand
Received: April 28, 2014 Accepted: August 26, 2014

Abstract

This research was conducted with the aim of genetically analyzing of raw (RM) and energy-
corrected (EC) test day milk in Iranian first lactation Holstein cows. A tota of 774,013 test day
records belonging to 88,456 first-parity Holsteins (three times milking a day) calving during
1997-2009 in 165 herds (six provinces) was used. Genetic analysis was carried out by a fixed
regression test day model in which the effects of herd, calving year, production month,
production age, cow genotype (grade or pure Holstein), sperm type, Ali and Schaeffer’s
polynomid function, as well as additive genetic and permanent environmental random effects of
the cows were included. DMU software was utilized for fitting the model. For the RM trait
heritability (0.18) and repeatability (0.535) was higher than that of obtained for the EC trait
(0.127 and 0.421, respectively). The results reveaed that there was a significant difference
(P<0.0001) between mean breeding val ue obtained for the RM (0.3159 kg) and EM (0.1818 kg).
Different ranking was found for the elite cows evaluated based upon RM and EM. According to
the positive and significant genetic annual trend (0.076 kg per year) for the ECM, it is suggested
the energy corrected milk should be used t in genetic evaluation of dairy cattle.

Keywords: Energy-corrected milk, Iranian Holstein cows, Raw milk, Test day model
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