~N

V¥ WAY Hlee N ojlass /ot Jlo o Sladgi slouingsy

Gl b e 5 555l pole oSl
b ol letagy

g Cuduo S5 350 4D 0 e 90 Bdlal Cumili Juo 1 ool
ol o9 slaimegs

Toal; I8 cpmme g 3o il ¢ (5,30 Cwg
(y.naderi@iau-astara.ac.ir : Jggue odims ) ¢l ! kol dyliwl aly ¢ oMol 15T 01Kty ¢ el pgle 09,3 ¢ baliwl -
R oSl a@b PSLC 09; cf‘.) 3‘35 t)’tol 9 S d)ZfD ‘597933‘.) -y

oo b wlin 5 555liS pole olStils (ol pls 05,8 Lokl —F
WASINNVYA b ey gy WASIO/ il g

[XVCEN

9% 9 Jol 0395 ;3 s M5 (903l 5oy 3,55y wlyly (5)ST52l 3590 (ST Byiie 93 (B3Ual il (sladse
9 Jgl (23 093 43 LyiwoglS ATNY @ lio i Wdgi 4903l 595 2,85, Yo ITY Joldd oodld .l o3liiw! (pinogls (23 yuni
Ve GAYYY Jo jly5uiS old Sladgs dgms 9 015 3155 Mol 35 00 awgi dSuidgr 090 (B3 yund 093 40 (wimogls VAT
O 9 W8 oS3l (al; (YS) Juad-Jle (HTD) g3l joy G )U-als Coll OIST g0 Jao 53 aidgs owd 5591 oo
315 e 1 eI 331 (K55 91 ol o Sl 131 s 43,5 55 3 ol yob i sty il IR 55 e
G s 7S1a g by adllo 3,90 Sl (55 (5l 3,515t 62 31 3590 ol ly (55) (815 ingt bbbl 51
0,9500 (59051 395 (SWD,95, cyily 0595 93 b (Joyd .ol Cuwdds WOMBAT l38le 5 15 (REML) 2uud dguoxo (o3l
O Slaeld 33) bawgio U o8 (60 daClyg Jladie (Jgl (o3 pand 0590 13 oiwd &id,S Ll 15 Ailflun Cluo SO ylgasdy (2D g
a 4ol (g0jl 595 33 /TR 51 (62358159 sl 9> (B3,md 8)93,0 w013,5 390 kel (5N Sy L g (+/YT Ge/00
U 09031 595 93 53 Ioaome (@3, 0,93 Jgb j3 (RIS (Sl b g 1CBL I3 @93 903l G, 53 /T
395 PLe3 L Jgl (8305 2193 )3 ol 19031 9y Ot (S5 (Shumsod dlald 315 LS (/Y 5 +/VE ) (ol 331 g,
GBS 53 b o5 903l 59y S3,55 5 (S ESlyg M (15 IV U -0V (o 093 (B3l 0)93 55 Bryge ]
Py Il gole 43 Wilgi 0 Clio (] aBd o ylid a5 3g1 dLj 090 9 Jgl (B3 090 (Slp (DI ol
gad 03Ul (ol ! (092 S (gl )3 B Jlre lgieay

S S el yly 10 puiie 93 (H3LaT Cumili (90l 59, Slade yuil3) laloasis &b 1S sejly

plod Opized WS (o0 (Gmoby S)Rm Cove Aol
PP ) @b 0 Jdb 3 920 sladyeS, ol ol )3 Gieegl (wlid sl Anled 4 a5 L

Sl sl 81 (00) 08 Jlosl (S5 i)l S ©plie bg)l g 4 aiaie (il b 5l 5 e
653,88y o b loj sy o slaglalassis 5l 8olay Doy lul sl iesl o (bl (cply egdle
Ml ldles s wlgs S o odlatol 4l wly e & Dogls FA v v dgas 1l 13 (YR) Casl 0l <L 5lye
o5 o asy Slan gly wibylagS wlg )5l jelaie 4 Oyl @y Jled g wgin ;3 Gllas ol gt )l 354
o35S o (6yed SglS 3 Mg Clao o SsS @ gl (Sl Glapisegs don ""9‘“’u‘° SIS
SeB) S g ajes «@nddS 5 (V) 9 odliil Sla 85 SO lyie 4 GieeglS (YF) Wl Slas

b o S5 Jde 3l eolatwl b iweglS 5o pud Algi s
ool SEST g ejapel Lol (YY) Cal sad ploul dosis
Slainegs (S b))l Gy e Glillas b e
)bS opdin  (olal Cunll sla Je jl oolaiwl b (6w
2o Mg geesl ey sy, (SBy ol alp
2 S8 Gldllae )b gl Cusal Glpl > ey
OioglS )3 el g (sl (S5 sla el 2y51 5 5)50
Cluo dl)) (X W) ob)' m d))A)LaQ‘)ﬁ w‘ ol uo)‘)f
Sl dte da g At S sl i) 5l eolatwl by Al
ol ogMe (P YAND) cuwl oads jo)l55 /¥ b +/VF
590 b Mg Gl oA 03 (eSS (5 pRdlyy dield
booisegl 0l Wy Cio (S55 Jdod g 4 jos
5 3% (V) Cunl ot plol 9, YF+ sloJus I oolazl
P o My che (S5 gl (V) o) Ken

9 Caw Lg.l.u )lMMJ L)‘Mﬁlf)"“’ ) U‘)J‘ 2 D)?.E.;.ﬁ A
ol g yed & Cod (232 9 59 dbj eyd ol
(YY) ol yuisio 3o )> F/00 B Y/AY I o1 gy
slp Jbo (picwlio plgisa (Bolai Conli la s
odol Cawddy (61,5 (glaojlil uillesS ol yuss Chpogs
dlale a5 b Wy Wl g S (SW5 gl yo
b Jdo cpl (VF) ol ol dlpiiig g 0 (5 pSojll
gy 2 3l et W lp (Mol lagn)) Ay
390 Sej Sl 3 5 039l Cundy (B35 0)5
Wlgi oo (Bokal cumli gla Jao (YY) 005 41,8 eolawl
Sl b (2o 0y93 jl 59y 2y pd Mg () B
S Iy WS dwbw |y ol el b
u.m.)).w: 0y9d )l Lgao1> Lng)g) ‘_g‘)a LQ() dgdoxe L;LQJ.\A
sl i ol poogde itwa Sy 5, duwslbre 4 2B
Iy S) Gyl dgae (sl Jde b duslie > Bobal Cunsls



R

2 iulpg 5l e Lodld dcgasme Hldle LNAd (gAlpmud
cbal 5 Jlo e ol odd Ao Y o>
Sy Gl by elel o Jle cub ol
» &S gl 5w pbol (Backward Elimination)
LA Jde d)lg gy Jd dze P<e/+d o
a3l 3,90 Jo

90 (lai cunl Jio I edlaiwl b Julow g 4jo0
g old g glaicwy Sl gy b ojsie
algl Jols Jao was pbgl july) deleio (glalonsin
oblasBl 5 (el Jaixe quuiiine (dulj8l (S Bolas
)3 g ad Olil g 090 w1 09,5 Sl cnl p ogdle g
W) i > el Sl plaisa Gl gloj 3 o ped
Cp 4D g T ol b,y sz alg ) b
b ey LalE S5 ol gl
ool Jao pd odilogdl uiljlg WS Al eolatuwl
FA-YF FO-VY MV-VA AV AY-) - Aa-F b)) ws
Camli 005 odlii] i Lo yile pyd (FAYF 5 YY-Y-
ol pj Oyqody B0las

y=Xb+Za+Wc+e

oy D s 85 90l 59y 20655 o 1Y (g doles
ulpd 5l 10 (Ll (Ssf Sl sl (Bolas (e S
BT sy 8 als lae Sl (sl ool a5,
alps slo s plo s iy We Z X g onileudly 8oLy
5 ol (S5 b1 ol ol gl 4 clialie samdbls)l
ol ol Jdo cuwplope pyd alid b Jase

2bb oo pj Oygods Jo (Solal Conl

WAY Hlee N ojlass /ot Jlo o Sladgi slouingsy

by Cunb gl Jae 1 oalaiwl U 1y olnl (sl yinegls
S5 sl el 3l 2,9l e 2008 5_)91)4. o pite 3
Loglpl lopieess 2 el adg (9esl 59y slea)sS)
Dyl dgg oo 90 (Bdhal Cuml sla Jhe 5l ooluwl
3,55y (S5 slayally 0yl 3l Giios 5l Bun
Sodlasal b pgd g Jol (23508 0)93 53 b Mg (190l o)
555 i) Sl a9 ol Conlh (sl

28l (o olnl G laeglS 5> 0 Mg

w9, 9 3190
oaly s Lw

P b 355 0ge3l 9y 2555y VWY Jeld daedly
WYY Gialj s Jlo 4 3late pgd 9 Jol (2358 093
oD Slades daums g e 215 Mol S 40 lawgr &5 VYL
@ slaio pld VAS g ASY dlusi .b50gs 00 (69l gon youlS
L3 pgd g Jgl (B3 0)93 ;3 iy a5 YAY 4 FF)
Jol (235 (slysole £+ b olo YY 3l 5 L&’OT O deld g
A5 A8 L > ped B Sy oo A0 B YF
s Bl ol VV< o) 3l s 5 p10 5, 51 S8 clagyges]
rl g3 2Bl ogajl gy 0,98, ¥ Pl oS SUlg o
W38 9k (b s Binegs b 3ly U
aleMbl gl ©9d u“‘) L;l.m”f) «hib sl yiwoglS
o 09,5 g odly dcsemme ;0 Jol Liulj sledysS,
9 6x5255) 59 9 ol (Jlo dlS Sl Lawgi 0)9> oa
O )55 ) cnl pogMle b iy o) e — L
Sy IS 553 ) 5 oS L 5 e 2yl Bl ¥ 5
J9r s Mg ayeSy Wad Blo o) oa (glaog)S
awd A A wdyd lajsy ol ulel p o yge)]

2 K ‘ Kac1 . Kp1 .
Yimnptv = Fimnptv + Zf o Cf(agen)f + Z o Brd,(dimy) + Z o O(prq)r(dlmt) + Z o yprd)r(dlmt) + Emnptv
= r= r= r=i

gy ohilp by tkp BIBL (S5 publgeS
Conll Gy el @py (il ame uillgsS
Vpr «obeegls elP 4 bgrpe Bl (Sof (Bolas
Oolp 4 by (W3 e Bolal Cunll (o pud el
Oeelt 51 nlY lalar sz el <@ (dim) ;e «Siegls
Ao 0dilagBly 51 Empey 5 (235 59)

5l asle Jao Glsg e

B

calises C;\)S‘I ‘_g|)_3 ‘_s.ébL\aﬁ Canls wl),.o o M
slr 3l 090 (illy (55) li) ad 485 )5 5> o
Sy b adlas 2y90 Slao (S5 ol 2yl
Niley 5 (REML) oads dgaome  plescuwyy ,iSlas

(YY) %l cavdey WOMBAT

xb
0
0

LJ9‘°)1 J)9) '3)9§) u*-°| e imnptv JAe u*‘ ) o«

Oy GhaglS el 1 (B3yd gy cpmell y3 ool Cats
() 2)95 ) G pbmdS GelM 3 o el )3 03,8
5 ol (Jlo alS) Ympprv s boaye <ol Sl Fimnpeo
froe quli Jab-Jlo g el Mg jl ©ol02)s5) js)
o el agen (ol o sl Cenl cops el
By dk=Y) ol canl colps B5ln aspe Ko l;

By oily ol tkg el Cunl cops el
® A 0 0

0 ke®1 0}

0 0 R

osb)ly (59) ol cuipa Ko g Ko ol o

5 il (Seg ol ly bl Cumlb colps o
skt sy ol A s g ol Jaes
9 Lo flo G SiigS s Cade @ (Slan il |
Cuol 0kilo 8L sld wibyly  Jold (g)ld  uuyle R



V¥ Olrl o9 G unglS yed Co (S 435 53 ojite 93 (B3l Capmli Jo 5l onlitu

S A (O 0)93 (3agd 9 (gl 3 (SUBS (Khamen
5 P 093l 39y 5 (o IVA) o 5 e 0ol Gy oo
39 om S (Sen e g (20/PY) o
0ol 39) TNV Gl aials g 5bj e polxe slayges]
By 0y93 (gl 3 ()b bawlsl) VU (e 5 Jol
9y 2 SE sl (Stwen (IS by i
59y om Aol GBI L g 29 jude ol (slagygesl
gy & cpl dgmg Lol ials ol i dayse;]
P9> 9 Jol (@b 0y90 ) (Sj (Shawer Oy
s (aal 8L (Si) sl Suen lude Jg 39 alie
B e e o) g el il als i
0 Mg 90l Ge) Sb3ysS) G (S5 Sl Susen
3529 (POpd 0993 (elgld Cud (B350l 0)53 (31090 5
o b e sl Siuwen .(—\“)b,‘g) cusly
0)95 (we9® 9 sl O e Mg ogeil ey bedysS)
Sl Siused pass Cul 0dds 1)l ¥ jlaged o (250
e gy hie g o8 Cilize sl (90l oy o e
2lo g wiin (9ajl Gy 2)90 )0 (S (Jame (Stusen
I FeS) S site (2ed 0)5d 53 )3 lagygesl o)
0y93 _L;lﬁ AL B pf 9 Jgl Ry 0y93 sl —+/VA
093l Joy om0k dpgly e eS (pgd (3
9 Pl 0903l 59y 9 (25 009 gl 2 o g el
e i g del Cawday B0 0)9> (093 5 rv*”’
2 0)93 Ryl 3 93 9 gl gl Sg) o 00d 3591
Cowd &y (BIpd 0393 (eagd 3 o0 9 il (93l o
ol

9 sl om el ame 5 (S5 Gl Stasen
Sl Y Jgda 3 (0l ilize (sl ) Hlalj (wesd
o) o9 5 Ol O SeB) Sl Ker Cusl 0l
(2 s lawlgl 33 L g0 + /YA Byl 090 (glal yo
VY 4 adgs el o ol i g dwwy /YA
Wiloa (S5} sla Staren (Jygbay il halS
il alaiol 5 ailie Sig) Lolls Llagme (b Siuar
Dyl (SB) (Nwred jlke (g

Table 1. Summary of data structure used in this study
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Table 2. Phenotypic means, standard deviations and coefficient of variation for monthly test day milk yield for
different DIM in the first two lactations

(B 0)93 Ped 092
P9 Js!
KW oy |aws o 5
S boo Gl O P ”
Lxo
53,58 5 355, Loy (pS55) 5,65, 355, sop ok (pS945)
\id YY¥ Yo/vy Y/0A VIvY AY Y.y YA/YA s AR
\d ¥¥o Y£/20 y/5A VIYA a- yay YAD- \ilas FINY Y
a- OYY YV/oF YIYA V/¥- s AVY YV/AA YISV v/-Y Y
aA ) YA DO YIYA AR ay Y Ya/va Y/vo £1aA ¥
0 \ard ¥+ /AY Y/AY v/-y ay AYF ¥Y/v Y/AY AN [
VO ADY ¥v/.y Y/AD FIVA VY £YY ¥/ v/ £I50 5
WY \ra ¥Y/YY Y/vO £10) aA FIA ¥Y/vY Y/IYA A \4
\a) ¥.5 ¥y/5y YISV 1Ny ya YEA ¥V/a0 y/oy gy A
Y YV ¥Y/£5 YI¥A OIAY A+ ¥YY ¥v/\o y/ya aIsY a
) Jol (o235 09
v, - St
—— ol 8 S5
Yo X
—.—G‘u\a GL'?A‘“
o Y,0 -
’:) . e
::]f; Y st - QS:‘:\J)'\S
20 - sailaily
3V
AR
o0
AR T T T T T T T T 1
\ Y s ¥ & 7 N A a

A i ola
DIM : Days In Milk

Canls Jao Sl o2lizol b Jol (23505 093 13 s g 0kilo B 5 (igid (ool o el 31 (K55 illy 2,900 7Y Slages

0 puiio 93 Bolas
Figure 1. Additive genetic, permanent environmental, phenotypic, and residual variance estimates to Milk
yield for different DIM in the first lactation obtained with bivariate random regression models
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Figure 2. Additive genetic, permanent environmental, phenotypic, and residual variance estimates to Milk
yield for different DIM in the second lactation obtained with bivariate random regression models.
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Figure 3. Milk yield heritabilities for different DIM in the first two lactations obtained with bivariate
random regression models
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Figure 4. Estimates of genetic correlation between milk yields on test days 1, 4 and 9 and the remaining
test days for the first (A) lactation obtained with bivariate random regression models
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Figure 5. Estimates of genetic correlation between milk yields on test days 1, 4 and 9 and the remaining
test days for the second (B) lactation obtained with bivariate random regression models
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Figure 6. Estimates of permanent environmental correlation between milk yields on test days 1, 4 and 9
and the remaining test days for the first (A) Iactgtllon obtained with bivariate random regression
models
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Figure 7. Estimates of permanent environmental correlation between milk yields on test days 1, 4 and 9
and the remaining test days for the second (B) lactation obtained with bivariate random
regression models
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Table 3. Estimates of genetic and permanent environmental correlations between first-lactation milk yields on test
days 1%, 4th and 9th and all test-day milk yields of the second lactation obtained with bivariate random

regression models
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Abstract
Bivariate random regression models were used to estimate variance components of test-day
milk yields (TDMY) in the first and second lactations of Iranian buffaloes. Data included
10,133 TDMY records from 862 Iranian buffaloes for first lactation and 786 for second
lactation which were collected from 1993 to 2011 by the animal breeding centre of Iran. The
models of analysis included the fixed effects of herd-test-date (HTD), year-season gYS) and age
at calving as covariate were fitted in the model of analysis. The random variables of model were
the additive aenetic and animal oermanent environmental effects and residual effects. The
(colvariance components and the genetic parameters were estimated using the REML method
with the Wombat program. In bi-variate model, each parity was treated as a separate trait. In the
first lactation, Heritability estimates were low to moderate and ranged from 0.05 to 0.26 and had
an erratic ﬁattern. In the second lactation, the heritability estimates increased from the first
(0.29) to the second test day (0.31), and then with a slight decrease during lactation, again
increased on the last two test days (0.14 and 0.29). The range of genetic correlation between the
first day of the first lactation period and the whole day of the test days in the second lactation
ﬁerlod were reported between -0.07 and +0.73. Heritability estimates test-day milk yield are
igher at the beginning of the lactation period for first and second lactation which indicates that
B“fi‘( ield in the early months of lactation can be used as a selection criterion in Iranian native
uffalo.

Keywords: Bivariate Random, Day Models, Genetic Parameters, Legendre Polynomials
Function, Regressions Tes
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