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ABSTRACT

Pregnancy rate is an important trait in productivity of the dairy herds. To evaluate the effective management practices
on pregnancy rate of Iranian Holstein herds, the reproductive management data of 60 herds (Tehran, Isfahan, Alborz,
and Mashhad provinces) were collected using a questionnaire based on herd management on 2017. Statistical analysis
was performed using the mixed model procedure (Proc MIXED) of SAS software, considering the management
factors and region as fixed effects and herd nested in the region, as a random effect. The average number of time per
day cows observed for heat was 5.7+0.5 and 11.2+1.3 minutes per time, and 80 % of farms used synchronization.
Infertility problems were the reasons of 46% of the total culling rate. Also, cows with milk yield less than 17.2+0.9
kg were removed from the herd. The mean pregnancy rate of herds was 22+0.3%. Pregnancy rate was influenced by
management factors such as productive herd size, production level, age and weight of heifers as the criteria for first
insemination, number of active expert people in reproduction management criteria, milk yield for culling cows that
do not get pregnant, genetic aspect of fertility of bulls, single observer for heat detections, frequency of pregnancy
examination during pregnancy period and method of pregnancy examination. The results obtained in this study can
provide useful information to benchmark Iran dairy farms for reproductive performance.

Keywords: Benchmarking, dairy cow, fertility, reproduction.

* Corresponding author E-mail: sadeghism@cc.iut.ac.ir



Olpl il slagls slaals 5| solass o Lg:.':.....J TP 2 She Sopde s is, o)) S e (Bolo g9 5aile> Yot

5 auS o oolainl b giluyleien slacyge 90
9 ..\3&53 IR WA u,..mj U’“‘) )‘ U= )9y YY? aS @L@jlf
Bd> 59 59) )0 0SS VT I 2aS Wil ot adg
C_._a.b Slass a8 ol RS Q”‘ » 05319 BUCAT VRN W
5 2l 9850 a2l EF el 4 e eyian
o,fles o Wi piete 3l (Sl cax
(Caraviello et al, 2006) og S  Jwads
sl slp a3 plnl s iagh @l (mizes
BUS™ cpbizde sloals’ Jioads 5 (ogoe opoe
AtiS (G s (SoglE Jreadgr o aS ol olis
5 shol OMSie 51 it il slo, ST g
o w—l CJ" a5 Sl 00ls UAM ..\...ula‘so »als
ooy 00>) 39y 5L i Wse alF o5lwil b slaals
=‘5....~.u—‘ Cf ‘Uj)\ o o 4O \#IY =‘5....~.u—‘ Cf
(o3 WIA = sl #5356 wly Vo o< g 0o VIO
i by )b g0 oS ploals o il E5 (izen
ks a5 oleals 4 cod wols oo plosl dls 59, 4o
391 pYL Ao 0 VB wisls o plonl il 59, 50 )L SO
30 ol pogdle (Ao, 0 VAN b auslie jo voyo VPIP)
oyl 5 b giluglerer oS5l &S gleals
50 N0,S oo ooliinl b atis glp Soleg!
ol Gl swe byl I aS HbalS L aslis
VL sl 5 o0 A 20,5 e solal b
o (duoyd WIF L oaslis jo aoye YAIY) aiils
.(Denis-Robichaud et al., 2018)
51 S il 7 AT s e lid Slalllas gl
@y Sl 6 o Ryen ) solall pee Dlao
Fricke, ) 3,15 )18 e addss cu o il cos s
2002; Caraviello et al., 2006; Denis-Robichaud et
b aScpl 4 a>g5 b (al., 2016; Pfeiffer et al., 2019
Sape Jele Sl ogas 0 (oulr adllae 9S8
5 lodls mhaw o lieady oSlee Gl
JSTLIP E T S RSNV NG PRV A R [ YA SO
P ol E55 g2 (e (i) BT ) 3ok

by 5959 g
opde Jelge oluls Gas L ol asdlae

dodo

wid Salxil glahagh @l cwl Gl 5o 60
Soedr Jedd 55 5o el ades oS sas e las
gy Hsba (S bl 5 g A8 o pae
ogn & bled loy HA5 ol aisl o5l
@ e SS5n slals 5 i odg b oslagls
ond (5)9)Ll £gdg Pl g (eadss ol hals
5,Skee .(Lucy, 2001; Cassandro, 2014) <ol
b 95 e g S b e jsbay Jan s
2 lacsSle slass g, a5 55 Gl e il
Mg 2 )kl s @)lSl Bl £y g wyiws

(Britt, 1985) 5,13 oo b alS
2GSyl B Cho (et ] 5
95 03bgd oy ] ey (SigSxr a5 el (690
2o plge a g WS e s pSeiul |y plals 5l o
039 TV 0)5> Sy Jsbo o o5 (il b slagls
VanRaden ef al., ) dgd o i ya5 Xigd oo ymms|
Jolse 51 0 pae sle ) Sal) (2004; Cassandro, 2014
Sl et 5 e Fe ody ol o S5
OlFse sole Cupae S L (Darwash et al., 1999)
S0 59 5 atlolit |, S Jtandss SIS (ot
Denis-Robichaud ) .85 |, waouas o 5 oyl 28,
Sgls Jreadg o Sles 5 S50 Jelsec (et al., 2016
Sl 00l xR axJllas > )0 Q‘f‘ QQL....M.LD
Hemati ez al., 2006; Heravi Moussavi et al., 2013; )
ools lid o yieghy opl gl (Dashti et al, 2016
3loolaul gyl adgi Jlade o B0l 0,90 (il £98
b sleygy ohily Aol b 5l Slie p (3o o e
P g [ Ve Rt (O NP PO A cow]
) Jrosdgs o Sloe p (e eloe SIS Aagh
Caraviello ) wlosls )13 ob35,18 50 deliion s 33, |
et al., 2006; Neves & LeBlanc, 2015; Denis-
5o asllas G zbs (Robichaud et al., 2016, 2018
S5 o, PV E FF Sl b g ) 5,5 Al ) ey
alS 5l as,0 AY a5 oy lid sascie U] 4o (6w



Y00 VPAA i oF 8,Lad D) 890 o))l sols psle

als aen o Jls flgicds 09 oad dl o Sl
igel 5yloglE U o b aseis (ol o8
22 g el 0 po (b ez il 5 W e
e plml Gl glagyal, g (SBes et Lo
&5 2 SR Jolse ed al BT Gl cnlnly
Y5 rizmen bl 052y (w2 Ol (]
Sl by og oo cdl o oyl gl sl oS
30 s 892y pattin Fuwl balS 5l oS slass
5 il o wales e wads b)) bew, »
Sz Sopde Jele Voo oVlie B pl B>
e Jelse aiaile B gl Jae jo b))
Joe o cal Gl plgie 4 Dglitie slaw b ik
Jole S5 L jb pe g wad 4 S ks o (gLl
bl ay9) 5 55 Joo b allloz &jg0d (0o
az g 1,51 SAS 9.2 5,Ll l58ls 5 Proc MIXED

Jelge slawi a plply 0l Jdos g aps
5 Ll bl Jow (ele Yo) (o 3 90 (s e
oolaiwl 5,50 L;}J Joe ol ot g ayie gl
D9 p) T & Spe Jelgs ol g 450 50
lekz u+ Rl + MF) + H(R)kJ + euk (Y)

J.s‘ 21 S ool a)5~|).3 W] cr :yijk aS
Jkz) adhie ol iocol J1ER (0 Ske <ol
Oz =¥ g 5,0l =Y (s =Y (el =) ixdan
slassi b g0 pae Jule el j ol il :MFj (S92,
Mbd o35lou8l L;QQLAJ ).s‘ :eijk

adllas 090 soalS A5 sl Shg
Sype seals (5 la Ty slere olidl 5 (5 Kke
al¥ o3lail . Silos .ol 0ol 00,5l ¥ Jga o gy p
4 g slagls slaw 5 (Siz 5 Ligs slagld) Wge
39 olie ol gy ool FAAENDY o YAYEYY o5 5
el Oy Slalllan 15 00ds 3l5F eSilee b dlie
odimoylis Wilgh oo gl (pl g s b yeiS Ko g
3 gla e o alf ojlail bl ay ol laals Lo

Jolse 55,5 5 b sl olal il
b o 00 L delisin n SO S0 e Gl
Yl 50 oad e ledcs  pege O
049y s edls ol (gl lne ¢ Jolls dnliion 5
Bi o lre (il 5 b asis slalnl
Sl Wl Slds wind e il a5 olagls
Oitu 5 Jld Laasie ol 8l slass o sl 6)50
)Lba.i‘ 0,99 u.....u 6LDJL».’.A ‘g)"‘“"\"’lﬁ" Co e
Oeen 5 T et Mg alS ol g,k
Sl 6,50 Jeb b slagg, olaws (il alols
gl 5l als £ 0 0 0l b aclii
Dot 3oy ol g 5l el (ol
5 @3¢ Sl S Gk Sl Ly s)9a>
5 Olpae Oledbl cud mol> s olul p Y150
3 i el Al WY L o alS g pos
5> Bosls (gilucdye dageuly Z8bys 5 (syslaexr
@ oebe .l plil (Excel 2010) oS l58le 5
5L slsg, il 5l eolatul b oals o] a6l
SIS )90 5 (samy (Gl B ol 5l L, olass)
il e a5 20,0 090 adgl ) (g LS
3% 9 8 delxa pj aluly b (09 ed ploxl (T 50
8,8 8 colawl oy50 bl g aiew

.(VanRaden et al., 2004)

21
PR= Q)]
OD-VWP +11)

=8 0y50 @ Job =T 5‘5;.’;..*..3] 5 =PR a5
5 k! il 0,90 =VWP 5L slaig, =OD ¢pls
Jizl g uFoslail ale flae 4 VY ol soe

el 039, YV Gloj 0,90 ,o 0 il
L ohled glaosls glp  saogs Lthbc)Le]
S58le 3 «(Proc MEANS) . Sloe asg, b atwgy
R ‘o..\...‘bé);‘@_? sleosls saiogs )Lo—‘ s
ol balS aen o OVlsw 5l S gl a5 Wl



Olpl il slagls slaals 5| solass o Lgz.':.....ﬂ TP 2 She Sopde s is, o)) S e (Bolo g9 5aile> YOF

Cr o alS ol b8l Collae S e s
Sadeghi-) ceul Sales Sliv Ko g el
Sefidmazgi & Rayatdoost-Baghal, 2014; Denis-
Olse Iy pl cpl cde a5 (Robichaud et al., 2016
Sloas 5l oolatwl 5 @y b lulils IS jgh> a4
Oeized b Cws I, skals o (gloglive
7 g5 oad (5155 (Ghie (Saen o8 e
Lucy, 2001; Hemati )  pin Sldlas ;o 5,5,L 9
et al., 2006; Cassandro, 2014; Gorji et al.,
Yo s ade b gleals ol adllas o (2015
ol (P<A[00) axaly s oYL el £
S8kes 5 oy b Syn pladls (les Gl

asle YU ieadgs

Table 1. General characteristics of studied herds

Variables Answer+SD
Herd size (lactating and dry cows) 787+ 170
Number of lactating cows 698+ 151
Number of dry cows 87+19
Number of first lactation cows 285+ 66
Average of milk produced per cow per day (kg) 34.0+0.6
Average of milk fat percent (%) 3.37+0.03
Average of milk protein percent (%) 3.06+0.01
Average of days in milk (day) 169.2+1.9
Average of voluntary waiting period (day) 48.8+0.7
Average of open days (day) 133.3+£1.8
Average of calving interval (day) 414.5+3.01
Average number of services per conception 2.38£0.05
Average of pregnancy rate (%) 222+03
Average of age at first calving (mo) 24.1+0.1
Average of conception rate for heifers (%) 745+1.2
Average of culling rate (%) 21.2+0.9
Culling rates due to infertility (%) 46.0+ 1.9
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Table 2. General reproductive management factors associations with pregnancy rate on dairy farms

Variables Levels Mean or frequency *LSM (PR) SE P-value
Herd size (lactating and dry cows) <200 787+ 170 222 0.60 0.02
200- 500 223 0.58
500-1000 21.0 0.88
>1000 24.0 0.84
Milk yield (kg) 22.00- 30.5 34.0+£0.6 21.1 0.84 0.02
30.5-36.00 21.9 0.64
36.00- 37.75 22.3 0.66
37.75- 41.00 23.6 0.64
Do you consider the age of the heifer for the Yes 44 22.6 0.33 0.02
first insemination? No 16 21.1 0.58
Do you consider the height of the heifer for Yes 49 22.6 0.36 0.1
the first insemination? No 11 21.2 0.74
Do you consider the weight of the heifer for Yes 48 22.5 1.12 0.04
the first insemination? No 12 20.9 1.31
Do you consider the fertility of bulls for sire Yes 55 22.5 0.78 0.03
selection? No 5 20.3 1.23
Use of synchronization on herd. Yes 48 22.5 0.35 0.2
No 12 21.6 0.69
Number of people involved in reproduction <2 33+05 21.2 0.46 0.02
management. 2-4 22.8 0.48
>4 23.0 0.56
Culling rate on herd. <20.0 212+1 21.1 0.68 0.02
>20.0 22.7 0.48
Criteria milk yield for culling cows that do <20 17.2+£0.9 21.4 0.50 0.0007
not get pregnant on herd (kg) >20 23.5 0.53

*Least square means for pregnancy rate.
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Table 3. Management factors associated with heat detection, artificial insemination and pregnancy diagnosis, and
their associations with pregnancy rate on dairy farms

. Mean or LSM P-
Variables Levels frequency (PR) SE value

Person that responsible for heat detecting 1) Heat detector 37 22.5 1.01 0.4

2) Employee and 10 21.6 1.17

artificial

insemination team 13 229 1.18

3) Other
Methods used for heat detection. 1) Visual heat 60 22.3 0.48 0.6

detection 2 21.8 1.45

2) Other
Is heat detection their only responsibility at Yes 23 24.04 0.60 0.0002
this time? No 37 21.66 045
Number of times per day cows observed for <3 57+£0.5 1947 1.50 0.002
heat detection. >3 2240  1.30
Amount of time is spent on heat detection 2-3 11.2+1.3 23.63 098 0.3
each time. (minute) 3-5 23.05 0.88

5-20 2247 0.76

20-40 21.28 0.82
Number of times per day cows inseminate. Once 24 21.5 0.46 0.1

Twice 22 22.5 0.48

>Three times 14 23.1 0.61

Mean=1.9+0.1

How many hours after heat detection cows 9-12 148 +0.4 21.5 1.06 0.6
inseminated? 12-15.5 224 0.66

15.5-18 224 0.60
Interaction effect of number of times per day - - - - 0.02
cows inseminate and herd size.
Interaction effect of number of times per day - - - - 0.001
cows observed for heat detection and the
interval between heat detection and
insemination
How many days after insemination pregnancy  <33.5 36.7+1.01 22.1 0.66 0.5
is diagnosed? >335 Ultrasound 22.6 0.68

(33.4+7.0)
Rectal
palpation (42.4
+6.0)

Average number of times, pregnancy is 1 2.1+0.1 213 142 0.01
diagnosed during the pregnancy period. 2 23.0 1.29

>3 21.0 1.46
Method used for diagnosing pregnancy. 1) Ultrasound 38 23.1 0.33  0.0001

2) Rectal palpation 22 20.7 0.44
Interaction of the number of pregnancy - - - - 0.001

diagnosis during the pregnancy period and
method used for pregnancy diagnosis

*Least square means for pregnancy rate.
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