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The aim of this study was to estimate the (Co) variance components and genetic correlations of reproductive traits in
Holstein cows in Mazandaran province. For this purpose, records related to the age at first calving(AFC), calving interval
(CD), dry period (DP), open days (OD) and number of days between calving and first insemination (DFS) were collected.
Pedigree data were edited using CFC software and variance-covariance components and genetic parameters of reproductive
traits were estimated in the form of univariate animal model with restricted maximum likelihood method using wombat
software. Heritabilities of reproductive trait were calculated in this study as 0.18, 0.17, 0.16, 0.08 and 0.12 for AFC, CI,
OD, DFS and DP, respectively. Phenotypic and genotypic correlations were estimated positive between all reproductive
traits. Genetic correlation between reproductive traits ranged from 0.62 (calving to first insemination length - dry period)
to 0.94 (open days - calving interval).The low heritability of these traits indicates that phenotypic selection will not lead

to an optimal response to selection and the use of breeding values and genetic evaluation using pedigree information is

recommended for animal genetic evaluation.

[0 Key words: Variance components, Calving interval, Heritability, Genetic correlation >

B 3w Joay bl ams Gal331 1 s e i3l 4 dllusS
Qs @ dllusS & d5d Cacl 5 dms alS 1y WlugS Cudlu
(3) WS 13 Cishe (o yme 50 b (WerslSsise) Lz halS
slajgy Olgis Cuod oS Gitanl 5 Gl o glajsy s 5o Gil33l
Slogl 53 GrsTogm GialS b Jgama sob dy «Cul oud dzslis 3
Gholgs ) 4L gam B gslogw ol oal .Cawl L3,I 55 s
Sladnie 5 Blo Sua)y pial38l (iosn sladu e ial38) ezwe
&S Cwl 04 031 GLES (V) Cewl b WS GialS 9 Lu3Sols
0393 Jgb 33 U)9 Ol 9 O O)9 W6 o u:l)d)h»; dlold
Slaiey 4 Olgie |y 3Ysb yial) dold (Y0) a,.SS,A I8 oo nd
Cliol 005 010 Cod 3Ysb S slaoygd wls 5 ey 53U
dlold Colyd 30 9 it Ol ials Eieb Wilgioe Lo e 5
A6 58 Gle adss o Sdas 500 Bk ) osh SYsb slagial
i Ol GialS &S g sk 3510 dlS (S5 S8 g G9 oae

dodde
e SlaBdl Gladily 5o GHlws i 9 Cussl leadss Olao
Glao &2,b 3l g adslS 5o dreadss o,Sdes 0518 Gud 9 o5
el 90 dlold 5 (OD) 5L sl (AFC) Giulh ol 30 G nlas
Jali 1y gloj 09 Gialy odsl 53 G L(A) dsde b3y (CI)
039 o3> AY) eud oy SG b B ayls (LS IS S S9da
o3 o9l o (V) Wlé Jieadsi HU ftuss gl 9 odewy (B b
gladlS 18 ool Ghisn gladuse (ials 10 eae dele SO
@olaBdl 033L 03 5Yb 4 gletwd Gl Grend 4 Wb & Cowl g1l
Sloduds ooy duie Ghell Hshis 4 (V1) d9d Conde
S gladuds Gadgind 093 03, BsS 5 wdy @ (Nl
GEalS @y duds 3595 s b Wlgion sol ol &S el $59 22
s Wlgie AFC ialS (g9t Bl 31 .(VAsY) Wl Cewss AFC

&

Syl loongl oS tiubelisio



TP 50l (K jaald 4 5 A ol

HEBRAINEERAHEN

Laosls o odlitul (p,SolS #0 5 Y+) dlusS Wss 035 5 ol i
Oy gloosly Wb (il py JusS) Hl38le 5 31 eslatul b lawl
dbgiye o ) Hlme Blsil V31 i b S &S (led)sSy 9
5 oolitul b ooymmd glaodls Glolpg Wdd Bls il dlold
A pl=sl (YA) CFC 15800 55

W) 3 oolatel b ol O Olsie a il Juad Jlo Jolse
O 3l asy 9 axB S 51,8 uyy d58e Voo F SAS Hl58le 5 GLM
slodilge . Wus bl Jus dyls (P<+/+0) T ©ylsime )
B o lieuad s Olae Sl slasehil 9 pwbslesS-puibyls
0dlatwl b ouds dgdmme (pléCiwyd SSIus (09 9 6 pusin ST elo Jde
4 oud oslatl pls Joe .a5uds 3597, (V4) wombat )33l 5
P ) Ooge

y=Xb+Zu+e
Slogu e Xo Z Cdo yo Olaslis gt Jlopny o )5 &S
Ol @olas 9 ol delse 4y 3 dy 1) odysSy & il 2
Jad 5 Gialy J Jols Jus Coll O3 Hlo b s e blsyl
B Jalse 1o e 5 Olss sl 331 (a3 @alas Bl 515 u il
i 013Le
Juo 3l Olio g Sub) slaStwes 23510 ©lp Ousws
108 0oLt 6 eSS il gus

oy g gl
0,203 Jde Caod uiliylesS 9 gl sloddles ladysl
Cewl 000l V Jgdo 30 Lo
23,5 338158 /YA Gialh 5l 53 G G piyllss d=llhas ol 5o
Slabao Moyl (i &5 Conl ime (ol 6 R Els8 (2l Ol e
SIMe ol (S5 dalse 13 Cot Cdo ol LeSed £ 95 )

d5be ol rlal Bl (iul38) o Jud dlols Jud SYsb sl

.(WV)
315 Mol glodali,s 5o GuillesS 5 puilly sleddlge 3597 5
5 Ghs ol dysTn uier Uhey @ Sy Ollse bl s
Sl 13yl ool el o )s5 5 $0L) Cusal 3 Ll jasls
GBS N 5§y Jad 5l K3 e el Haess
O Ol gladal p plesl 5l Juols S8 Gy dewloxe 9
3381 1 (3o ol 3l Bus ol plo L asbie ({}3’ 30 ¢olaBd) Olaws
sladdlse 3551 9 Glieadss Olio Go Sl sloStuss
O3k Gliwl uliids glagl 53 Glae ol HbbslssS 5 puilbils

D9

99y 9 dlgo
Cupde g 0310
31 aS Ohwsle mliade glagls glasysSy 0A+Y 3l asllas ool 5o
Olyai3le Cudage CudssS 5 5ud imio golizme 53 IVAF B IVAY JLe
Oikdgy Lot d=llhe 3550 SlaslS b ool (ewl 00 (g 5Tzez
4 ol @x53)55) 9 Slasie Cud 5 035 Olnl 315 3ol 35 50
plosil )5S 815 Mol 55 1 Olulisy S awss dlals 9 elate O )90
Osleds g3 goil ada) gldaliwlis glaodls o ,o ¢lp ded»
Jlo adi) GLieadss glaosls (Gialy odsl gusl ool osled oug
5 il 4 bayye Oledbl gyl 9 il g9 oily duad il
el 00 CS S,0 b g S ) Qhﬁol Qi OlSse 9 (9 i

odld yiulpg 9 dxllas 390 Oldo
Gleadss Olae Guilyls(sS) sleddlss 35515 6l Gissy ol )
Oledbl 5l Slao ol ow edeld 5 S SloStuwes 25515 5
S 0393 Jsb (Goy £or BYee) (ol 99w dlold & by e

4 s dlass (39, YO+ B V) 5L glajey sluss (595 WV B W)
oy Ve B V) s (sl 9 pial) op gleisy oluss ‘L_,,J.“..J gl

Oyl Gliwl (bkiids glagls 1o e wei Olae Sws§ 36T -V Jous

h? o’e o%p o’a
<[ EVAA/ Y VYA0S/VFPEV/50 YYAYS/0£OVA/RO FYVO/FEYVA/Y Sl oalsl 5
NEYRYS BVYEY -SOF/FY VOYVA/SEPVS/5V Y5V O/YOLOVY/NY Sl dlols
<[ £\F/0F V0 < /OVEY/YY VOY - V/YEYVO/AR YOVA/YYEOVY/0F b slesy
o[k AY/VF Voo [PYE S/ VFIV/AR4TY/FS VAV/AVAYF/YY el 55l b il dlols
NERIRT YOF/\YEOANS FAV/AYEY/FY OV/¥FEY < /VF S 0593

262y &5 7 0l Bl il sl B s Luilils O7p )33l (S5 ilysls G7a

& ol gmeonyg] §g St il o

<




D9 (1Y) Ok 5 Bo,lz 58 hawss (+/39) oud )51 Jlade
ke (V0) OlSad 5 5ueym ol dsdlhe b duolis 55 Guizas
JiulS ouliade 5o 3L slaisy @l 1y (+/7Y) Grpialslss sbw
Casade 556 S Gt 4 3k slodsy 5 pialy Aol Jsb .ass,S
il ddls Gl @ piadsles & Sl pols Gol pls 5 Sl a5

39l /WWE St 090 Jgb Cdo GRilSys B ol 5o
(FV) <730 Ol pliide glogS glp o ool 358l 008 ,S
033l Glagl lp o ol GpSdls Odsws b IS
/¥ g9, Olul s pliide GlaslS @l (¥8) +/+F 4S5 jugw
Coli5 . Cal 00 G135 (FV) +/+0 pae cpliides glaslS slys o(YV)
llamer on SuB) Slocolds Jds b oud (o)l polie o
Pl Cewldlauzaz G0 50 Cdo 5 yge slo0) Goldte Gilgl,s
Slas)slp Oslis 5o Gulply 9 Sas 0390 Jsb 53 e
O Sl Pge lalumaz w53 GrUOHIS 9 bl sladdlge
Rl 5 Cul 5L sladgy dgb I b Sés 0590 Jle Hgb
W10 38 G AHYsk K 0590 WHls $ 3 SYsb Sb lalsy &S
S0l S 0555 wiyld 550655 3L sloisy &S Hlasl s
3910 00 e Ui S Glagileld sisly Ll wialgs
Ol b lalusaz 5o lailsl 3 ool 5 Wsls puibyly sladdlse
Gh 00 Cumaz SO S 50 i 9 Wigde Olugd Lled S
WS (5o S L s

el 04T Y Jguz 50 Glbo G S GloSituses glas)sl »
B ol dlold) +/7Y 51 leadss Olao ou Subf Stues
(Uialy dbold -3b slaigy) +/AF B (LSis 0490 Jgb ~zeilS ol
ULsS dlold 5 Giul) G sl G o GBS (Stunsas D90 yuskio
On GBS S (YY) OLes 5 @olagd b )5l +/3V)
D92 3xiod () guld b 38190 45 W53, h)l3S Cude |y Cido 93 ()
23,18 6300k ply ool G &S laduls S Sl oud SIS
W1 830wk idlesS dold 5 witws 3)95b SYb Guiw
GR35 0395 30 s Ided Gl L GRaly ods) 5o G Uil

- ol slagls 5 s uds Oldo S5 AL

2olie 5l PGk ol dsllhe 5o Gl 0ol 50 e G pid)ls
slizle () LIk pliide @lasls @l Cbo ol & iucdlys
(YY) Olaiol Oliul 53 asillas 5350 (uliile Cumaz (1Y) Gl
0lde Guizmen g (FV) Ol pliide o (F) Kool (pliide
IYA LS pliids glasl ¢l Cho ol gl sle YL
0433, 3591, (VW) +/FV ousie OYLI g, sloglS ¢l 5 (YF)
Cusaz 4y Camer SQ 5 Clo SO iy S Heb 4 .Cul
Cud )b (oo sk Solds Jdo @) el ()l 5 Conl Ogline 1500
LV0) Sl g2yl y9 9580 1 0958 9 s bl 3 Olgus S
Y5 5SS Oldlhas 551 g amllae o) 5o Clo (nl @ el
oialy 5l G Sdio 3 G pISls ds 0391 Gl b 35910
GBL oyl 0 o Ganl381 St puilisls 05 ol Juds @
Iy JS owibnls 31 @ob) doyd &S dade glis 5 wsbe osile

A23e JSiS 0uledl bl
dlold o 5 <V 5L glaiey Cio g pdacSlys s ool 5
39 0l duwlowe §IgCSly9 slude . u3,S )9l /WY lidlusS
&S Sl Gyl owaslas dS Sl b Slao ool Gl (3adeS o
J=10 58 Cdio yo Gl 39290 898 Slatiglds I glodes b
Cumaz Ghume slagsbyls 5l GEb (pliids slagl Cumes
4 odes dz gl «u90b 5 Jeddss 3,8l (ol Gl 9 Sl
lopls g 0dss 50 9 dlS Cdlugy ) do g8 (o ol @) pareds
95 ) SRIEHle S polie dwye LB 4 $r90 el SO
(F)OLH e 5 weelS .l 00 iyl 3S Calisee Ollas yo Cdo
Sl @ln 1) hdlsS dold 5 5L slaisy ©rdycdls
OLSan 5 4l .a30,5 (o135 +/+8 5 </ 0V B 5 4 1S 5l (il
/48 3l liides slaslS 5o 1) 3L glaisy Cbo g pdydlys (V)
Rlide slagls ¢l Gl dold Clio ¢ ,dscdlys 3,5 )5l
SV AS 3 pudgw 0991 SloslS gl (YY) /Y 9oy Olul,s
b)sT).g DlaBe . ad 2y9l 0 (YY) +/+0 pae pliide SlaslS sl (V9)
35S pole amllas 5o lidllesS dlols ¢l G piyllss oud

-asllhe 5590 Glho B 98 9 S4B Nt Jguz - ¥ Jguz

2l 59l b Sleals dlols Eefly sl o BIISTY) Sl dlols S 0393 Job
<ISYY £ </\OA ISVA £ [+AO NYR RN /598 £ /A LS 093 Jsb
INFF £ +/8Y JAYY o/ RF £ /\F SYAY £ /410 Sl dlols
IADY  +/+3) CAYY £ o/ AV IYVA /410 3L slejss
YRR MY £ o/ ¥ IAAS £ /¥ YV E /)0 by ol g
IS ERVATN XYY £ /)0 YYY £ /410 NIERIAY 2l 55l b olool dlols

B Olho B 98 Srused 43 by pe 8 ol dusly (S Kius 43 bgipe ka8 YL dlusl

&

Syl loongl oS tiubelisio



SF Y 50l (K saald 4 5 SYF ol

tween reproductive traits of heifers and cows and yield traits for
Holsteins in Japan. Journal of Dairy Science, 92(8): 4055-4062.

2- Bayram, B., Yanar, M., Akbulut, O. (2009). The effect of aver-
age daily gain and age at first calving on reproductive and milk
production traits of Brown Swiss and Holstein Friesian cattle.
Bulgarian journal of agricultural science, 15(5): 453-462.

3- Campos, M.S., Wilcox, C.J., Becerril, C.M., Diz, A. (1994).
Genetic Parameters for Yield and Reproductive Traits of Holstein
and Jersey Cattle in Floridal. Journal of Dairy Science, 77(3):
867-873.

4- Campos, M.S., Wilcox, C.J., Becerril, C.M., Diz, A. (1994).
Genetic Parameters for Yield and Reproductive Traits of Holstein
and Jersey Cattle In Floridal. Journal of Dairy Science, 77(3):
867-873.

5- Chawala, A.R., Banos, G., Komwihangilo, D.M., Peters, A.,
Chagunda, M.G.G. (2017). Phenotypic and genetic parameters

for selected production and reproduction traits of Mpwapwa

cattle in low-input production systems. South African Journal of

Animal Science, 47(3): 307-319.

6- Cole, J. B., Null, D. J. (2010). Age at first calving in Holstein
cattle in the United States. Journal of dairy science, 93, 594.

7- De Vries, A. (2006). Determinants of the cost of days open in
dairy cattle. In proceedings of the 11th international symposium
on veterinary epidemiology and economics (pp. 19-20).

8- Dematawewa, C.M.B., Berger, P. J. (1998). Genetic and Phe-
notypic Parameters for 305-Day Yield, Fertility, and Survival in
Holsteins1. Journal of dairy science, 81(10): 2700-2709.

9- Duplessis, M., Cue, R.1., Santschi, D.E., Lefebvre, D.M., Lac-
roix, R. (2015). Weight, height, and relative-reliability indicators
as a management tool for reducing age at first breeding and calv-
ing of dairy heifers. Journal of dairy science, 98(3): 2063-2073.
10- Eastham, N.T., Coates, A., Cripps, P., Richardson, H., Smith,
R., Oikonomou, G. (2018). Associations between age at first calv-
ing and subsequent lactation performance in UK Holstein and
Holstein-Friesian dairy cows. PLoS One. 13(6): €0197764

11- Farajil]Arough, H., Aslaminejad, A. A., Farhangfar, H.
(2011). Estimation of genetic parameters and trends for age at
first calving and calving interval in Iranian Holstein cows. Jour-
nal of Research in Agricultural Science, 7(1): 79-87.

12- Gara, A. B., Rekik, B., Bouallégue, M. (2006). Genetic pa-
rameters and evaluation of the Tunisian dairy cattle population
for milk yield by Bayesian and BLUP analyses. Livestock Sci-
ence, 100(2-3): 142-149.

13- Hare, E.H.D.N., Norman, H.D., Wright, J.R. (2006). Trends

in calving ages and calving intervals for dairy cattle breeds in the

& ol gmeonyg] §g St il o

s A g3 Hlade G ke SuBS LSl 4 degi b g Sl ol en
(MOLBws 9 386 (V)b il ¥ Gy dold «(sr9sl 9
Slasl 5o 1y pinl) dlold 5 Gialy gdsl Gw ow SUB) Suses
OLaylsS 50 SuiSlyy ool 38,8 G138 -+ /YY Ol Jbd (liide
sleddlon 3551 Gy Ghuse bl ol Sl GAL Wlsie
g5050 (ol 0a1d0Lis WSS Grigees WL (dllsS 5 by
9 aglate hlite malgz o Oldo () » Hse slog) &5 Wil 50
Syl Selate SLB3 Giyl 315 5o 50 39290 Sla (]

VA S 0595 dsb 5 Giall ool 55 G o KBS St
9 386 Oladisd 5> Cdo 93 (ol G0 SuBS SKtuas .o 359l 5
e I 3)9) 3 Sl 35 (V) 0Lk 3 550 5 (YY) Ol Sen
Cod S bled db G 99 ol &S amde Glid Cude S
08l o G281y SuB3 Qlssl 9 witus Lwlie slad St
A delgs S 0390 Jgb il L ge Yl Lol
Sbsledey s oily dlold b (Sas 0595 Usb o S Stusen
e (Y1) 018 5 @olugd ad 3)9l, +/V 9 +/88 L35 @
Slide sloslS 5o 1y Gily dold 5 (S 0595 Job e S
90 ) e (YO 5 386 30,5 Juyl3S /90 Ol
35,5 S (1)) by bl Cate |y Cibo

9 Cue Glisud g3 Olio dan (0 39S Susen 34825 (0l o
dold b Sy St (F)OLBes 5 weslS .as Goyl3S YU
IS Caite 8ol liide slogls o 1) 5L glajsy s lidllusS
Sloiey On 89S CNwwa (YY) OLeos lssbolsl) ais S
Slade slagls o 1) xdl ool 5 Giall ou gledey dluss 5 3l
32,5 G158 N Sz Srseez

diald 53 5 Cude dsllas 3550 Glao ded n edskd Suwen
On edsd Stusen (32500l S ab d)9ln /AL /Y o
32590 9 il (sl 9 Giull ou glaiey Slusd 9 Sds 090 sb
B0 el ooty 3L slodey 9 ol dhold G s Stues
dold b (ily ool o 0w e Stmn (V)OLSes o
3,5 135 ol s Cude |y i 0590 Jsb 5 (R idlusS

ELRUSLLE Y
e 53 Olao G edsd 9 S SloStuns Gaiod (ol 53
W8S L8 Gy dyge Ol Ol plisde glagS o
OLES 5 091 ol aslllas 3590 Olao gl G piyllss Glod,sl
Colhe Ol 4y guly 4 jzuie (aSsd pullue Ol d23(0
@l Oledbl 3 oslitul b Sblge (Suis abiol 5 A dnlgss
D380 duogd ol Glogiinl 35975 9 0,z 5 i slagis)
allhas 3550 Olao o KB SloSiwmes Slad sl Huizes
GBS el JAS Cod Olao ol wade Glis &5 0g ke

odlaiwl 390 gilio
1- Abe, H., Masuda, Y., Suzuki, M. (2009). Relationships be-

&




United States. Journal of dairy science, 89(1), 365-370.

14- Haworth, G.M., Tranter, W.P., Chuck, J.N., Cheng, Z.,
Wathes, D.C. (2008). Relationships between age at first calving
and first lactation milk yield, and lifetime productivity and lon-
gevity in dairy cows. Veterinary Record, 162(20): 643-647.

15- Heise, J., Stock, K.F., Reinhardt, F., Ha, N.T., Simianer, H.
(2018). Phenotypic and genetic relationships between age at first
calving, its component traits, and survival of heifers up to second
calving. Journal of dairy science, 101(1): 425-432.

16- Hermiz, H.N., Juma, K.H., Saadi, S.K., Aldoori, T.S. (2005).
Genetic parameters of production, reproduction and growth traits
of Holstein cows. Dirasat Agricultural Sciences 2005; 32:157—
62.

17- Jordan, E.R., (2000). Intraction Genetics and Reproduction.
West virginiaUniversity. Dairy in targeted productive manage-
ment.

18- Krpalkova, L., Cabrera, V.E., Vacek, M., Stipkova, M., Stad-
nik, L., Crump, P. (2014). Effect of prepubertal and postpubertal
growth and age at first calving on production and reproduction
traits during the first 3 lactations in Holstein dairy cattle. Journal
of dairy science, 97(5): 3017-3027.

19- Meyer, K., 2007. WOMBAT: A tool for mixed model analy-
ses in quantitative genetics by REML. Journal of Zhejiang Uni-
versity Science, B 8: 815-821.

20- Moore, R.K., Kennedy, B.W., Schaeffer, L. R., Moxley, J.E.
(1990). Relationships between reproduction traits, age and body
weight at calving, and days dry in first lactation Ayrshires and
Holsteins. Journal of dairy science, 73(3): 835-842.

21- Nafez, M., Zerehdaran , S., Hassani, H., Samiei, R. (2012).
Genetic Evaluation of Productive and Reproductive Traits of
Holstein Dairy Cows in the North of Iran. /ranian Journal of Ani-
mal Science Research. 4: 69-77. (in Farsi)

22- Nilforooshan, M. A., Edriss, M.A. (2004). Effect of age at
first calving on some productive and longevity traits in Iranian
Holsteins of the Isfahan Province. Journal of dairy science,
87(7): 2130-2135.

23- Nosrati, M., Tahmorespour, M. (2011). Genetic And Trend

o lleide slagls )3 i wdgs Clbe S )

Evaluation Of Productive And Reproductive Traits Of Dairy Cat-
tle In Razavi Khorasan Province By Using Multivariate Analysis.
Iranian Journal of Animal Science Research, 3(3): 280-286.

24- Ojango, J. M., Pollott, G. E. (2001). Genetics of milk yield
and fertility traits in Holstein-Friesian cattle on large-scale Ke-
nyan farms. Journal of Animal Science, 79(7), 1742-1750.
25-Roche, J. R., Friggens, N. C., Kay, J. K., Fisher, M. W., Staf-
ford, K. J., Berry, D. P. (2009). Invited review: Body condition
score and its association with dairy cow productivity, health, and
welfare. Journal of dairy science, 92(12): 5769-5801

26- Sahin, A., Ulutas, Z., Adkinson, A.Y., Adkinson, R.W.
(2014). Genetic parameters of first lactation milk yield and fertil-
ity traits in Brown Swiss cattle. Annals of animal science, 14(3):
545-557

27- Salem, M., Esmail, H., Sadek, R. and Nigm, A. 2006.
Phenptyipic and genetic parameters of milk production and re-
productive performance of Holestein cattle under the intensive
production system in Egypt. Egyptian Journal of Animal Produc-
tion, 43: 1-10.

28- Sargolzaei, M., Iwaisaki, H., Colleau, J.J. (2006): CFC: a tool
for monitoring genetic diversity. In: Proc. 8th World Congress
on Genetics Applied to Livestock Production, Belo Horizonte,
Brazil, 27-28.

29- Sas Institute Inc (2004) ‘SAS Propriety Software Release 9.1
of the SAS System for Microsoft Windows’ (SAS Institute Inc:
Cary, USA).

30- Schmidt, P.I., Campos, G.S., Lobo, R.B., Souza, F.R.P.,
Brauner, C.C., Boligon, A.A. (2018). Genetic analysis of age at
first calving, accumulated productivity, stayability and mature
weight of Nellore females. Theriogenology, 108: 81-87.

31- Shahdadi, A., Hassani, S., Saghi, D., Ahani Azari, M., Eghbal,
A., Rahimi, A. (2014). Estimation of Genetic Parameters Of First
Lactation Production and Reproduction Traits In Iranian Holstein
Dairy Cows. Journal of Ruminant Research, 1(4): 109-126

32- Zavadilova, L., Stipkova, M. (2013). Effect of age at first
calving on longevity and fertility traits for Holstein cattle. Czech
Journal of Animal Science, 58(2): 47-57.

Syl loongl oS tiubelisio



