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1- Hidden Productive Construct

2- Hidden Reproductive Construct

3- Hidden Longivity Construct
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1- Hidden Variable

2- Structural Equation Modeling (SEM)
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Table 1. Pedigree structure of herd of Holstein cattle in Foka Industrial Livestock
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1- Age at First Calving(AFC)

2- Calving Interval(Cl)

3- Open Days(OD)
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Table 2. Descriptive statistics of production, reproduction and longevity constructs in Foka herd enterprise
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Table 3. Significant effects on studied traits of dairy cattle in Foka herd
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Table 4. Prediction of genetic components and parameters of the studied traits using single-trait animal model

hd a; A oo Dy i
IYE(-1+Y) YV\F (350) Yoo+ (\WY+) YOFF (AY+) 0Ad gl pud Mg
<[00(+/+Y) VLAY (YY) FYY (YY) £+0()Y) oMb guonal oy M5
J0F(+/+Y) QA (Y+3) ¥ OYA(5Y) oAb punal sy Mg
<I¥O(+/++ V) FYAM (++)) FOVY (MV)+) Da(aY) Dl RS )
INE(+/+4Y) VeAs (BY-) AY- Y&+(+1V) Uiy dlols
[eY (+]4Y) LY (8-Y) 1YY (YY) M (+1Y) b s,
[Y (+1Y) FYOYY (MWYYYF) OMYA (YFY) FYay (1)) 45 jos Jsb

NN (+]+4Y) YVEYS (YY) YYYY- (YYYY) Ye£ (V) Mg s Job

Jio 31 oslizal U lanaseisl 3 3,51 5l o tylsS Sl b
(¥7) OhlSen 5 gSwnlife ledgl 23l o0 39290 (Jho S5
S () Ohlen 5 (e 10) () 5 3)) (258
plillie A (FY) 5hiSen 5 slicl Slasko (8) oylSan ¢
O e sl (TY) Ghlen 5 9855 5 (V) ol
YYM (agd 9 A0 (S5 uib)ly palie Gialj (ol
IVl o polaidl Sl polie ol 5 45 5y
Abee YOVY s uilly & Cdo cpl (o9 (bl
Sy obyly ol YA Dgus s uibjly e oS
O s cilyy Hlude wd el B9y cul g il
39,» odalie +/VF wb 039450 ) Cato pl (sl ol
Bl (258 bawgs 08 3yl s pdy ilyg polie ) VL oS
(FY) ohan 5 olil oo /N (10) oySen
(3) oySan 5 g /VY (V) ) Kan g oo co/08
(V) ohlSen g 5365 5 /Y5 (FY) Kb 5 sSuopliSa
5 @ G by g (SeB) by e g -/0F
w).s 4 u,u)‘) ol Chw LSI)J IR W) .))9|).3 d).’.bwl)9
3yglp iy liee b dyglp +/YF g VeAe NS
0sb i olie 5l gVL Ltl; Aol s gy srd
o 3 sidlasl ¢ 1+05 (10) oySan g 5] 2 yp bawss
Slodks /402 (YY) l,Sen 5 (gaaine o/+F+ (V) 0dl;

Lol Cands /Y i Mg Cho lp s cilyg lade
Ja.wy IYAY ol ))91).3 Ls);.bﬁal)g )J.)lﬁ.p )l )JYL: &S
ldda (slagls ol Mgi 3)95), (V) 30 e 9 (Ul
(YY) oL 5 (gdaiine o VYYY-IVA cldlo b ol
Sy bawg /Y odd (5)55 polie 5l cpin ol g < /YAS
OIS 5 Se oo nliile slagls )5 () o) Sen
Shgw cpluila clagls o <Y (V) o)l 5 e
My cdo gl oad 2yl g el e g puie
Lawgs odd yi,yl35 polde I YL oS del sty /0D oy
YN () ol Sen 9 Sij g /Y (V) oo 5 il
Solite b dyglp 4 e Mg e b bYd g
ly 4By )8 a4 gylel oS5l g9 4 g dlex
Wlape Jhs (oot njm) by 3ln
(s G g 00 (Sazm) 0F Ol (bl — e
b oogrg @ b bl (olia] ¢ 8] e o iolj8) el 3l

.J)f o)Lflsl A gl a)'lJ.Jl 9 Comod> ul?r.ul dg>g pis
25 0iSen My o lp bl | lie polie
buwg oad 555 polde 51 gYL a5 ub oamlie +/0F
4,3 plodl Gladss ydey Dg +/VY (F) o) Ken 5 S
Sgls ) e Wy clie (Saj gladomul s )
Lol odd plol gho din Jde leolatwl b ol o lide



VF Olpl opldle glagls 13 (6)B ke 5 Jroddgh gl (laky (S5 (gl (g )ld Lo SYolas (g5l S

033 250y slas iy (g oS & a2g b L oy
Wlho plo b awlie p» e aJg Slao sl gl
Py 0l ke pes ) Wlgied gl bl p Sl
2 Poe e Jelgs Sl dllogS 415 Cy pio 295 &ly
lodlloss casliol 435 1) adbe il odsl o
OMute dagling L) pae g Esh > U L Sl
g bb orred Abb azil olen 4 oa] p Jren)y
S e ) e
sobds 298 olicSt 5 (Sule G o) Cogie (gren
CBEIL plyie wmd e Ui b Mg sy <ilg o IS
Cudybo b slaph Blo g jutn (S5 cd )b b slaph
ont OS] sls Il 1, b s e ojzeS LSS
4 Wl e il Sllllas )5 b Mg (5 88lyg 50
95 AlS Mg o > Cgld i (oaake Jalge L
35l hgy 0wl 3)50 (5lol Jao alS o ¢ Jae
A8l odly lalpg 0925 g ub)lsS g by sl
oo QL.‘.JL*’ ‘_sb FRRR rab.d] slaobl O pd
Al ool uibyly cbeaddie s caw Wlg e
w3 G5 gy Slao gl oad 25l (6 dicdl
395 31 o] sladsliy 4 1y Lwlio gl «lio oyl 45
alr onlb cnhicdhy ol erer e ol
O e gl &5 umd e Gl e Wy clio
5 Cunl 02> olaid] 05 &y |y uigd wilyly 5l o0l
25l Qb ladly @ 1) awle Fwl cléo oyl
Ol dae cae 45 39y il plply s e Gl
Wy e g Copia il (S5 pé glaojle lio
b g llges
Cho g 9y Ol o (S8 Gl Ses
) Ok S

5 spd Shy aplp I Jeob @l 8 Je
Wy iy (S5 ol ojle JBI (Sutf (Ston
otz gl ulogga o5 5l odlitl b g )55l 5 lte
dw sl Ll 5 4550 5l cul S5 @ e Canl oud &)
Wy g 2 My ond My) gy Slae ylp e
Whly o o) Gl Mg Slas g (0
sly o 93 Jeoign 5 1 g (3b slajy) 9 ool alold
2 e Job) )8l Slas g (SeB) (Ko 359
Ll 0l o3liwl (AJ}: PR J9]o g a8

Lasgs +IYA 01 359l 2 (62 3pdlg o 3l il g o/ ¥
iy Jol Glalj w58 sbagls 5 (V1) ol 5 9555
ly odd pglp g phicdlyy Jlde g g9l )9S )
Rl Goml olie ol &SIV L Gl cdo
> ol oA (YV) oo g (gdaize lawgi ol ui‘))l)'f—
Epmn,S dilaie cpliiln clagls )3 +/0Y) (V) o) Kan
slp odd 2pglp (sphicdlyy Jhde ppizen g Glgw
(Slosks bawgs 003 39l polie 51 5YL b slajy, cdeo
olwl plusla slags 5 +/+¥) (\"Y)— Ol &en 5 olicl
OhlSer g S wgs /oY oad 3yl p Hlade 5 laasl

S 538 cplillls slag g G255 5 (FY)
5 sljey o s phcdly 2yl 0 o laSMS] a2 5
dy50 a5 WgSlen Lol i o 0D gliie (sla yimgly o
Julos a8 ol o 00y L .l odds )55 oSl
ld gl 13 Wil o iy IS 4 o e X b g 6o S
S5 s oanlie &S 655 lan (1)) 13l IS 51 o oyl
Jsb (oo Sese Slaw (gl 0ad 36l Lg);i;cﬁl” JMdo
SN g LY e Mg e Job g dS ) yes
Olas 0ddb ))9])4 L;)JJ.)wl)9 uul) )IJ.Q&) IR .))9|)g
598 Sox p ame Jalse 3bj 36 bl (63 ,Slas
Ol S35 sl o8 Hlde cnl yegMle ol Clao
P 4 (SeB) plbly o8 G Sl plgi oo |y Cdo
S esis ied 4 s uibyly cuns b dwslis
2 Mg pee Job Slao sy 0dd 350 niedly
Lty opl 53 el Cowdy YL alS yae Job Ciio b duslio
i o S5 a5 5 U

9 uba.’xa Jwb.c .)b) ).ub d)ls.ch Slao df..bw‘)9
Jw;l.»u,o Slao L)”l (Libfl.) Bl PN o);54;) als Co o
dlold 9 wb O‘Jﬁ‘ O Cduo M odalin 4 )9bulo.tb
5 +IV0) 008 3y9l (s pucdlyy ke (pyiier LIS i)
Sy deddy Clae plo Cund & (cwy 4 Y
Slao (olod sl oad 2yl (il polie (zpe
Caodl 0dimd L & 39 YU 5L slajey i s>
oly oyl cpo S 0 )8l (Soh ol il as e LB
o g0 e Al Slas ple a4 (ilj dolé

o o dw 9>.L5l.mgj,u )'|.obL5.Lu| L o 290 uLo..o S5 g @)M Syelp = O g
Table 5. Prediction of genetic and phenotypic correlation of studied traits using two, three- traits animal models
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Figure 1. Representation of graphical fitted SEM in which reproduction construct (rpt) and production construct (pt)
have causal effect on longevity (ft)
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1- Standardised Root Mean Residual

2- Squared Euclidean Distance

3- Geodesic Distance 4- Normed Fit Index (NFI)
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Table 6. Fitted criteria for model 1 and its values
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Table 7. Fitted criteria for hidden genetic structures constructs and their values for model 1
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Figure 2. Representation of graphical fitted SEM in which reproduction construct (rpt) and production construct (pt)
have causal effect on longevity (ft)
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Table 8. Fitted criteria for model 2 and its values
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Table 9. Fitted criteria for hidden genetic structures and their values for model 2
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Figure 3. Representation of graphical fitted SEM in which reproduction construct (rpt) and production construct (pt)
have causal effect on longevity (ft)
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Table 10. Fitted criteria for model 3 and its values
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Table 11. Fitted criteria for hidden genetic structures constructs their values for model 3
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Figure 4. Representation of graphical fitted SEM in which reproduction construct (r
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Table 12. Fitted criteria for model 4 and its values
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Table 13. Fitted criteria for hidden genetic structures and their values for model 4
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Abstract
In structural equation modeling, it is possible to create hidden variables that cannot be

directly measured by the researcher. The aim of this study was to model the structural equations
of hidden genetic constructs of production, reproduction and longevity of Holstein dairy cows in
Iran using breeding value of the traits that make up these constructs. Accordingly, the breeding
value of the traits of the age at first calving, calving interval and the open days made up the
hidden genetic construct of reproductive production; the adjusted milk, fat, and protein
Eroductlon traits formed the hidden genetic construct of the product and the lifetime traits in the
erd and the productive lifespan constituted the hidden genetic construct of longevity.
Estimation of single-trait and multi-trait animal model of genetic variance components,
breeding values of each of the above traits was performed using Bayesian method conducted in
GIBBS3F90 software. For this purpose, 500,000 rounds were performed and 50,000 initial
samples — as burnt-in were removed from analysis. Then, using the variance-based method
implemented in SMARTPLS software, 4 conceptual models of structural equation modelin
(SEM) were created using the breeding value of the mentioned traits. Using the single anima
model, the heritability of milk, fat and protein productions, age at first calving, calving interval,
open days, lifetime in herd and production lifespan were 0.36, 0.55, 0.56, and 0.0250, 0.24,
0.07, 0.07 and 0.011, and using the multi-animal model, these values were 0.21, 0.52, 0.42,
0.48, 0.38, and 08, 0.0, 0.74 and 0.51, respectively. The estimated genetic correlation between
the traits varied from -0.87 (milk production-fat production) to 0.98 (lifetime in herd and
?_roductlve lifespan). The report root means square residuals (RMSR) on different SEM models
itted to breeding values of the traits that made up the various structures showed that the best fit
was obtained when reproduction and production constructs had causative effect on longevity
construct. This type of modeling approach has been used for the first time in the animal sciences
which is rooted In social science researches. Therefore, adaptinngEM modeling assumptions to
the reality of animal sciences data can be a new field for breeding specialists, especially
managers of production farms, because researchers in breeding sciences can ask many questions
and hypotheses in the form of different constructs and create appropriate and establish a better
management for the breeding farm due to the significant causal relationship between the
extracted constructs.
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