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Table 1. Descriptive statistics of studied traits in Holstein population of Iran
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Table 2. Odds ratio of factors affecting survival up to 48 months after first calving in Iranian
Holstein cows
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Table 3. Odds ratio of factors affecting survival up to 48 months after first calving in Iranian Holstein

Cows
P-value Cl Odds Ratio Lo o
Oloalj Camdg
&y (Normaly (\#04- %) 15 LT
feee\> </q-£9 — +/28YY < [AYEY (Moderate Dystocia) (v\¥4Y) ciis oljcsw
feeey> <IAABO — +[A0AN < [AYEY (Mild dystocia) (¢« YA) lawgio oljccen
feee\> SIVYEE — - /ASPA < [YAAY (severe dystocia) (Y8-0) was oljcsw
AN <10+ FY —V/-AY0 -IVO-Y (Caesarean) (\YY) ol
(Milk class) yis audgs
e (Very low-producing) (\-A-A) adgieS >
ofeee> VFYAY — V/0) FY V/FEO- (Low-producing) (£Y8YY) adsieS
ofeee> V/OED — VIVEYA \ISEFA (Average class) (Afo1Y) lawgze
ofeeN> VBAY . —V/VEO- VIFEY (High-producing) -#4Y) sJs »
ofeeeN> VIEAAY — \/55YE VIOYYY (very high-producing) (\ YY) aJg ,, L
(Age at first calving) s ! cyimss Juad
&y Spring)
-If10f </AFFA— )/ 1 FA -13A0 Ssummer) bl
Nidats AN =YY V00 (Autumn) ;.0
Nintas [AAF- — N [- ¥V \RARYZ wintery -l

O dwd o Slaslie slaws 6l J3ls slael F
5 S b o e adsi b alagls g oY ialy JlumalS 5 Sils 51 Lredlionl 0 5 Sl S ed 0 b olagls g o8 (LS T
JlomalS 5:lee 5l i Jlne ol 005 U a8 LaeBlianil o0 (o et o5 b (aloglS shawsgio ¢l JluomalS (:lee 5l jlinedl ol o
S i el adgi b plagls adgs (s ptaly JlmalS (aSilos 51 UL Jhredlinl 0 5 SO B o o ed 0 b ool adgs il
oaly Jlomals (.S 51 Jlredl ol o 9 S
S (S G i 9 ((IAT) Gialy gl Sl am ole YE U b cplidds (slagls yo (o Baile wuo o o i

O3S B g B asle g s 0dgs (Kibh (Kwaon (ROCha €t alL, 2017) 54 (+/F7) 1 055 5 Syl (o o2
Sleasl o a5 aile oub g olew slagls 5 Baile (Pritchard et al., 2013) sg -+ /¥F LSSl cplicda slagls ,o pgm
el anls IS5 ol o (Van Pelt et al., 2016) aiols iol) oline) 10 a5 0g olbagls 51 iin o0 ¥ wis S ials
De) o5 50zl 6,80l (taly Jad 1S3k liglly 1o 05 st 09 5mly 5 Gl ) Ll Gl (s oS
Bach, ) og sUL wuils ialy jlas 5 lins) 50 a5 olo audi (6, F0ike dslewl o a5 J> o (Vries et al., 2010
sl b bl 5o (il sl g ol (Rl w90 B, () aile il 5o Gl dr S bl o (2512011
2 oglle Laglas cpl .l ailjg) pod adgi (izmed g jae Jobo pod adgi g (800 90 5 S5l 0390 b adgi Sgag Suck
oS Lo alisee 3blie ;5 yod 0di (Gipates e & (o) 990 Bblio 5 10585 lse 5 Ol 5 (cadldl lacslis

Sl Loy )38 o 1 Bl (68 penai

Jsb cJuml sl Jol o0 cplbiada slagls o o15sl8g0 5 oljcdew oo (iolidl awe o Ve Uy Bis s olicdew

slagls Bl s (Sl plizds slagls o (Weller and Ezra, 2015) sls jzals 59, VY g VA* 55 @ |, e



sy o Kes 5 digols e sy s S oL

Iy alS Slpwl sloan i 5 clls Bdo (55, (6 ymion I Cands ily 10 gliccrw 09 yin wo 0 VA wads o )l
Sl st ily 50 bgld Bas Jas ¢ liay) cplizda slagls ,o (De Maturana et al., 2007) s, yiias dwojo Ve
S nl gom slo Gl 5o 09 SeS e g (reb Rl Sl e 2R VTP S YA Cos i s oole 5 5 allugS ol
Bi> 7, (Morek-Kope¢ et al., 2021) 54 oole g 55 slo allusss ol (6l cud b & VIYY o ¥ [jicw slagls sl
Jreadsi b slagls Bl Jlato g it (B, gz 5 (B Jlod 4 Cond) 0] 08 gz (nlitde slagls’ ;o
Wil (6 i Gialy a5 b oy a5 olagls i s (Tsuruta et al., 2015) og jiin o b 0dg b cins

& 35,0 (Tsuruta et al., 2015; Weller and Ezra, 2015) 54 yiios wsisls o155 L s ol ¢ olycsu

il w2 1y jee Job op s wadgi mdaw o 5l sl syl Lol wog.5 Bl (sl y s Jole ol 5ol adgd caSgu

«(Strandberg and Emanuelson, 2016)

Olpl rlids sLagls ialy gl 3o olo OF ULy 1 ge Jolge coy o :F Jou
Table 4. Odds ratio of factors affecting survival up to 48 months after first calving in Iranian Holstein

COws
P-value Cl Odds Ratio L ie
Olayly Conad
o (Normaly (1#04+¥) 150LT
Geea\> CJADY — +/ANOV JANYE (Moderate Dystocia) (Y\¥aV) Ciis 3oz
VERAYS YT - /AVED +/ar4) (Mild dystocia)y (\#+VA) Lew e i35
> CIVEEL — 9 ANED FAYAN (severe dystocia) (Y#+0) L liose
RV LFAS0 — 1/0T44 /504 (Caesarean) (\Y¥) ., |5
(Milk class) . a5
o (Very low-producing) (\+A+A) A 5eS ke
Veea\> CYYTY - V/fVas ALYV (Low-producing) (fYorY) . 5.5
> V/EAAY — \/500V V/059¥ (Average class) (Af0)Y) L g
> VESVY - \/sYAY V/OFYA (High-producing) 0+#av) WJ s »
ey VFYAF — V/OIVA VY0 (very high-producing) (\Yoov) . s s
(Age at first calving) 1) pess Juad
o (Spring) ,le
YV FAAOVE — \ /4 ¥V +/AADF Sumer) sl
VA CASVY =V /Y08 /445 (Autumn) ;..\,
< EAM AN — V2 FRA VN0 (Winter) ol

9 1YY g I i Jgl il 5o, Vo0 b adgi b canss il 5l e ole TA 5 VP U LG (S5 (Saen

1 85 45 ol ot 5 T IV 5 IV i 4 3, T et s L 55 Sl s (Siran
(Rocha et al., 2017) 355 s yae Jsbo 15 (S5 Sy 5 Aot Gioly 4 0 e Ay Al (sl poions
G le (ol (i) als 4 ol s sl (e Sy sgnge a5 oo lad S opbiids bagls g, 2 chegl

oS o Bl (a3 ls 5 098 (o il ny5 T g dsl o Aol Sl (ogan o)k i o Sl el 5 g9 ,Sles



;f \f’\ ")LLM..A} ‘f O)Lo.aiﬁ Al 0)5\) 5‘5‘\) LSO“).;‘UBCLLO“\.I?DO

(Zavadilova and Zink, 2013) o, oo ;5 4 5,50 sodg Slao g b sole (5,5,b <5 B sbe

Sy Yoo Jlo 53 =18 4 120F o o < IVY 51 Lzl (il lagls ,o Gy 5 o o5 (S5 (oSiran
Sl cplizda slagls o pow iuly B 6,0l 5 ol odgs  SU5 (SKiwason (Haile-Mariam and Pryce, 2015)
@ Bk b pdody ooieid 5 (Sl (SKwaed LSl pliide slagls o (Pritchard et al., 2013) 54 -+ /¥'F
O crl el S = VY g o VY o 5 & 6 )8 0le b (a9 5 (207 sl (S5 (Ko 9 =/ F 5=+ ITO o5 5
«(Pritchard et al., 2013) wb oo 2alS (i gl 5, B0l (o adgs 6l p (St Cud b 2ul38l b as conl xe

Al )5S Jle gl oS oo prd loy ClBdS L (6 8wl g 0o s o alayly a5 Wil ools lis s reghy S g
S5 g 15 09,5 (6, Bwbe e gl 00 (5, Bl 13 (658 Carenl ulgi rhaw ALBIS &y Cns 1o slaJle o aS
BYeeq 000 b Lol tog auoys FY/F O A0F B 1AAR lo Jlo 1o (aoy0 #0 B FY) ks 05,5 5 (0dg o yd iy
5 Lagie 09,5 5 (doys Voo B A8) adgiy (L 05,5 (6 Buile o gl (pizren 2Bl alS wo s YAS 4 YA Y
(Van Peltetal., 2016) cél zals Y- A\Y B Y« +q 6,90 ,0 ao,0 V/F 4\ Y/

Gy oo Jsb p ) Sl oyt (@lieSie g ) Jad ol (i lre (365 915 Sl5 8 (69 (S2egh 50
bl Lialidl oo ,e AY B wis 5 olaly (> b aS sliade slagls B> s (Szabd and Dakay, 2009) aisls
M 1y S Slgnl sladas;a g 05 55, AV 1) Gads jae Job b oLy 4 cos o150 (De Vries et al., 2010)
Oyl g ol jiSew a5 Slagls Bis et LT liids 4o (De Maturana et al., 2007) sls zol380 Jlos 4o ,Us
(Tenhagen et al., 2007) o oS +/FY § 4 /Y0 ey @ oyl sl Jlail g yidin /YA g +/+F i3 5 4 waiils
Weller and Ezra, ) aas o (2olS 59, YA+ 1) sodgi jee Job cands 0,90 0 oliiciw a5 ol (5,15 (pimed
el o0 03 1) (5355 pee Job (ol 4 sls las i a5l el b o)l pl cplidde jo 6,500 ey (2015
O S Gy o 0 (5 Bl als cel ol S LIl pliide slegls o (Dadpasand et al., 2014) sas o
PA s ) Slagls 5o Bds jlas ol 59, Yo 0 50l addsi 9 (80 d Cansi by, Fe o pd adgs alS g Gl
5 Gialy 5l e ey V00 50 sl Jleiml aio s e 28l Lialil aio j0 YV weanl; o5 & slagls jo g too
(Probo et al., 2022) cél isl58l a0 a5 5 il ol 5 as 5UL 5 pg0 9 Candis inly slagls

Cootl 42 51008 oo Gial33l 1) (6,ad slogls (5, Buile ot adss a3l sl Slesl a8 ol plis iee ol gl
3375 b oo S5 (6t slo gy 4 olos 338 L (5B e 5 a5 s o alay SIS0 5 b Jlo aen o ]
el Lolgs el ails Slois i bagls 6 Bwle ol sans 55 45 Gl pliids slagls 1ot oy Seia iulidl



£ o Kes 5 digols e sy s S oL

Aol adls cdles as)
&3 Sl

RGO PR u...al.v (Ls))sl.ms JLQ} u)bj Le M‘j) 64‘& Q‘J.Jy S9afr 9 \bl).‘ CU..@‘ ;J.za 4.1......:5 L U"&j)" U"‘ 6[@00‘&

peleien pllel S 50 pyimme ghane 5l 1) 055 10,08 5 SaT (5l pe by (po
&bw

Adamczyk, K., Makulska, J., Jagusiak ,WW., and Weglarz, A. (2017). Associations between strain,
herd size, age at first calving, culling reason and lifetime performance characteristics in Holstein-
Friesian cows. Animal. 11(2): 327-334.

Bach, A. (2011). Associations between several aspects of heifer development and dairy cow
survivability to second lactation. Journal of Dairy Science. 94(2), 1052-1057.

Dadpasand, M., Rezaei-Shahraki, A., Atashi, H., & Akhlaghi A. (2014). Relationship between
dystocia and length of productive life in Holstein cows of Iran assessed by survival analysis. Proceedings
of 6™ Iranian animal science congress, Tabris, Iran.

De Maturana, E .L., Ugarte, E. & Gonzalez-Recio, O. (2007). Impact of calving ease on functional
longevity and herd amortization costs in Basque Holsteins using survival analysis. Journal of Dairy
Science 90(9): 4451-4457.

De Amicis, 1., Veronesi, M. C., Robbe, D., Gloria, A., & Carluccio, A. (2018). Prevalence, causes,
resolution and consequences of bovine dystocia in Italy. Theriogenology, 107, 104-108.

De Vries, A., Olson, J .D., & Pinedo P. J. (2010). Reproductive risk factors for culling and
productive life in large dairy herds in the eastern United States between 2001 and 2006. Journal of Dairy
Science. 93(2): 613-623.

Froidmont, E., Mayeres, P., Picron, P., Turlot, A., Planchon, V. & Stilmant, D. (2013).
Association between age at first calving, year and season of first calving and milk production in Holstein
cows. Animal. 7(4): 665-672.

Grandl, F., Furger, M., Kreuzer, M. and Zehetmeier, M. (2018). Impact of longevity on
greenhouse gas emissions and profitability of individual dairy cows analysed with different system
boundaries. Animal: 1-11.

Guarini, A .R., Neves, H .H. D .R., Schenkel, FS, Carvalheiro, R., Oliveira, J .A. & Queiroz, S.
A. D. (2015). Genetic relationship among reproductive traits in Nellore cattle. Animal 9(5): 760-765.

Hadley, G.L., Wolf, C.A. and Harsh, S.B. (2006). Dairy cattle culling patterns, explanations, and
implications. Journal of Dairy Science 89(6): 2286—-2296.

Haile-Mariam, M. and Pryce, J.E. (2015). Variances and correlations of milk production, fertility,
longevity, and type traits over time in Australian Holstein cattle. Journal of Dairy Science 98(10): 7364-
7379.



4 VE) Ol oF o,lad oY 6,58 el (soliiay o ool alone

Imbayarwo-Chikosi, V.E., Dzama K, Halimani TE., Van Wyk, J .B., Maiwashe A and Banga
C.B. (2015). Genetic prediction models and heritability estimates for functional longevity in dairy
cattle. South African Journal of Animal Science 45(2): 106-121.

Imbayarwo-Chikosi, V .E., Ducrocq, V., Banga, C.B., Halimani, T.E., Van Wyk, J.B.,
Maiwashe, A. & Dzama, K. (2017). Estimation of genetic parameters for functional longevity in the
South African Holstein cattle using a piecewise Weibull proportional hazards model. Journal of Animal
Breeding and Genetics 134(5): 364-372.

Irano, N., Bignardi, A.B., El Faro, L., Santana, M .L., Cardoso, V.L. and Albuquerque, L.G.
(2014). Genetic association between milk yield, stayability, and mastitis in Holstein cows under tropical
conditions. Tropical Animal Health and Production 46(3): 529-535.

JMP®, Version 11. SAS Institute Inc., Cary, NC, 1989-2021.

Kern, E.L., Cobuci, J.A., Costa, C.N., Neto, J.B., Campos, G.S. & McManus, C .M. (2014).
Genetic parameters for longevity measures in Brazilian Holstein cattle using linear and threshold
models. Archives Animal Breeding, 57(1), 1-12.

Kern, E.L., Cobuci, J.A., Costa, C.N. & Ducrocq, V. (2016). Survival analysis of productive life
in Brazilian Holstein using a piecewise Weibull proportional hazard model. Livestock Science 185: 89-
96.

Morek-Kopeé¢, M. and Zarnecki, A. (2017). Genetic evaluation for functional longevity in Polish
Simmental cattle. Czech Journal of Animal Science 62(7): 276-286.

Morek-Kopeé, M., Zarnecki, A., Ptak, E., & Otwinowska-Mindur, A. (2021). Effect of calving
difficulties and calf mortality on functional longevity in Polish Holstein-Friesian cows. Animals, 11(10),
2792.

Oltenacu, P.A., and Broom, D.M. (2010). The impact of genetic selection for increased milk yield
on the welfare of dairy cows. Animal Welfare 19 (1): 39-49.

Pritchard, T., Coffey, M., Mrode, R., and Wall, E. (2013). Genetic parameters for production,
health, fertility and longevity traits in dairy cows. Animal 7(1): 34-46.

Probo, M., Guadagnini, M., Sala, G., Amodeo, P., & Bolli, A. (2022). Calving ease risk factors
and subsequent survival, fertility and milk production in Italian Holstein cows. Animals, 12(6), 671.

Rocha, G .M .F., Cobuci, J .A., Costa, C .N., Abreu, L .R.A., Mota, L.F.M., Pires, A.V., Villela
S.D.J. & Martins, P.G.M.A. (2017). Genetic association between stayability, and productive and
reproductive traits in Holstein cows. Animal Production Science, https://doi.org/10.1071/AN16563.

Sasaki, O. (2013). Estimation of genetic parameters for longevity traits in dairy cattle: A review with
focus on the characteristics of analytical models. Animal Science Journal 84(6): 449-460.

Shahdadi, A.R., Shariati, M.M., Nasiri, M.R., Zerehdaran, S. & Saghi, D. A. (20165). Genetic
analysis of the lenghth of productive life and its relationship with production traits in Iranian Holstein

dairy cows. Animal Science Journal (Pajuhesh & Sazandegi) 116: 17-28.


https://doi.org/10.1071/AN16563

2% o Kes 5 digols e sy s S oL

Strandberyg, E., & Emanuelson, U. (2016). Herd-level factors associated with longevity in Swedish
dairy cattle. Acta Agriculturae Scandinavica, Section A-Animal Science 66(2): 92-98.

Szabd, F. & Dékay, I. (2009). Estimation of some productive and reproductive effects on longevity
of beef cows using survival analysis. Livestock Science 122(2-3): 271-275.

Tenhagen, B .A., Helmbold, A. & Heuwieser, W. (2007). Effect of various degrees of dystocia in
dairy cattle on calf viability, milk production, fertility and culling. Transboundary and Emerging
Diseases 54(2): 98-102.

Tsuruta, S., Lourenco, D .A. L., Misztal, I. & Lawlor, T .J. (2015). Genotype by environment
interactions on culling rates and 305-day milk yield of Holstein cows in 3 US regions. Journal of Dairy
Science 98(8): 5796-5805.

Van Pelt, M .L., De Jong, G. & Veerkamp, R .F. (2016). Changes in the genetic level and the
effects of age at first calving and milk production on survival during the first lactation over the last 25
years. Animal. 10(12): 2043-2050.

Vernaschi, L. C. G., Valotto, A. A., Zadra, L. E. F., de Almeida Teixeira, R., Dias, L. T., &
Fisher, A. (2022). Factors affecting length of productive life of Brazilian Holstein cows assessed using
survival analysis. Animal Production Science, 62(5), 482-489.

Weller, J.1. and Ezra, E. (2015). Environmental and genetic factors affecting cow survival of Israeli
Holsteins. Journal of Dairy Science. 98(1): 676-684.

Zavadilova, L. & Zink, V. (2013). Genetic relationship of functional longevity with female fertility
and milk production traits in Czech Holsteins. Czech Journal of Animal Science. 58 (12): 554-565.



