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1- Hidden Productive Construct

2- Hidden Reproductive Construct

3- Hidden Longivity Construct

5 st 3505 Slis (53005 ol 355 45 (55l 5 e 155 sy i ual e "(CONSHTUCE) 651" o5l 5 alio cpl ol > ol 55 4 p3Y =¥
Sl o3l )88 g 290 ol ok yie Cygo 4 (SEM) (gl &¥olre (gilo Jho (ol o3lg )3 "ojl" 63ly 355 s edlitul sl ool dlie g0 )

Jis el & 1y dlie & &S (SaS aniilys &y Wlsi e &5 ol Sy amd e [Kitingy & |y A (65 0jll B ]y & oS layine f dmes o gpSjl

s


http://dx.doi.org/10.52547/rap.11.30.134
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.15.7
http://rap.sanru.ac.ir/article-1-1114-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-09 |

[ DOR: 20.1001.1.22518622.1399.11.30.15.7 ]

[ DOI: 10.52547/rap.11.30.134 ]

Yo

Sslgiagy 3 SEM jloslinal b olsl (sl sy 0 5L
by Slio ghe o le ollid 5 o5 S
ol > &8l ety Voo ¥ Jlo ) gudyge g Yol
kol glagasls Golul oad lolid kLo S,
2 b ool sl SEM 1 eslatl aisl i ; 4 g8 (gl
bug olpl caluile slags (S5 b)) car ol
Sy olegs psio 1 Ll L(YAY) b eolatwl (gylisee ol
$9) Sy pite $85n g M odlitul SEM (gjlo e
ol wl a8 e olpl 0 gyes 5 slrodl
5l oslizl U 1y Sa§ oleds ojl sl cpmiass sl Limal
Copde g 05 Mol 1o 5 35 dbml (g o8 slrosl>
S oskaie ol sl 905 oy p e oS Gyen sl
dnl lr oign 5 22 ed MWy Sl S)) sl hj)
o Slie S oty g sy (S5 ol osle
b sagls 35k slajgy 9 Gl dhold chalj ptass
Coled )3 9 (derdy Clao (S5 iy ol Skl sl
SMg e Jsb g dlS 3 pee Job Slao ()l (35 ]
o b edlimel S5 ol ojle dbel
plsl (2ol slasbi)l 9y 3 SEM ((Seij ool
9 obly sloadlye 3yl Jold gl cpl Slaal i
9 G2 2o b Wg) sy il (Suy sladorinl b
aold hly sl ) e Mg ojle 5 (g e
My yos Job) 6,88k ojlo 5 (5 slajg) 5 (2ljdllwsS
Slio oy (SeB5 (Stmed 250 (S 3 pee Job g
Wy s ojle slp play (S5 ojl il 03yl
o Gl blyy gl 5 giledae (Bl 5 e
S los g > 63,509y W)l g plety (K85 sloojle
Wy sy sbojle dcgerme (S8 Cupte (b))

2y yBale g i

W g, g dlge
03! 3 90 (glasald

Sl Sl gk gl il 3)50 sled)sS
Oledol b 3 &ly K6 <8yl plisle d“slf_u"-@"
b pls) eldaliwlis slaodls 35 o (sly el Cundy
39) Mg o)) (Gili gl b oy ojled g
My edd monal b Mg e red Mg g Ay
(odd ol jud (2 Mg oAl memal Sy
g8 ol Jad ply Jlo ) e adg sbeyysS)
95 ol (yulj gl G 0addgie dlugs e
22 Sl 4 il ol 3 S Sid 2,6 4l g, il
o ol o —Gls gy, g (il R0 B
3lo ) Jado 5 0y wyiwd jd a5 5l g laslye
&l)] K8 L,S).w (Sxeo d)bslf L);L.Mhz Lgl.%lf 0 ol
FOXPro ,liéley o (sjlwcsse jl dm oy .Cuwl ol
&S0l g gl CFC l3ale 5 51 oozl b & aseus
¥4) L3

WA s ¥+ 0jlads [e23jl o ool Clidgs (slouing sy

eges sl S BN ojle 35800 2L G 5
bl ds S 0 gl S )Bule pliee pp sl
P A5 5 00 Jsb 5 55 see Job Jto i ns
D)LJJ dw w] uol.od ..\)94..:‘-;6 LY A.Q.Jo YM o)9> L}J]
J.:\‘Js; 0)9.) r°9|..\: 9 .)])S‘ d‘ d)lfJ.:Lo L)“J‘)B‘ L K8 9 ))))
Sy Clio 3kl puiue jsbody sl (Ses (5551390
15 it Slio o ) o sl 2 5 e 25
Jol oyt g 5 )ule oMo (6y9)k plas (03 Sdee L
O e slaply LKL cas cwlie g (S aw
Mass (F) ol Cooal Bl laph Jio aJg5 Caslio 3 Slas
S5 ily odgl o ) o5 gl J9y B g 5l s,
b o (Sale VY i iuli ol cpw lawgio Ygome oS
eyl sl e Sy ol gladel (YO )
el Jlo )3 g Slosd yod g5 )3 (2P JB iy
@ Cuoglie JialS umen 9 BNl (g)pl LRl
L os puals sly oly pydse (FFFD) Llosds (g)low
5 eolawl (oo uy obesly (Jo3 Mgy (0,5 aBgie
Sy Cd i ol 50 &S Cwl Sheas ol (esls
A3 Bl opSice Soge plojer ybo & Cho L
. . \ . ‘e . .
OsS b 0j9> ol ol e b oojle 4 (S gla Jue
sl e 51181yl Jls o (YR) Casl 0l 031 dawes
5 Gl W oy Clao (S bl gl e v
sob & Lol .l ou oolaiwl (g yud 55 slaalS j5 (5 Bl
(Mg Glas (S o & Cwl ol 0l i om0
Ay g il sgrg (e balyy ule 5 e Wy
S S o St |y il e gy ol 58,55
5 e daly aubre gl oad wdpdy (bl sba s,
SYole  (gilo e ‘(ULQY(.; bies) boysio oy (Jolso
&S Cuol Glopxio X Clegdse 1> SEM Lol 5,8
b )5 5 3 L spite 93 0ged 4 |) ol o5 el
Ol w3 518 S pingn Jkisl > SEM & (Ll
A5 89 Ol ke silede g bl ) UlF 4
2,5 0Ll Slwbro ;0 b pxio (615 o3Il glallas 53 )
Yol (gilw b a0 @pdlo b sl (gly imet oyl
dl_a:J.\_a Lol 03903 o.)).:.nl.; Slow dl).g &l
Jae? 5 €5 So03lul Jao» Cuond g3 3l (o lidle &Yolee
L oyls Yol dLa;J.v: WWigd o Sl € gl
(it gl Judoo 5 gaol Jolos Juoo Jio g3 pleal
5 atans slayuaie (6 pSojlul ML 9»J§Lm 3ol
h ady oo ol o gl g (e blgy blazal
wlasysSy ol il b osjgyel (YA) dile e ol
L;La:).:.i’.;c 9 OL@@ Lg)T/";.S C)/Lol Caxdoo ) 0 dﬁfo)'bs\
@ Jofine 315 el pgwpe it slasdy) jl oslisul ()3

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 4. Prediction of genetic components and parameters of the studied traits using single-trait animal model
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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 7. Fitted criteria for hidden genetic structures constructs and their values for model 1
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have causal effect on longevity (ft)

olbyly Wlatusles (S5 olegs ol 9 opl a0l e
o b plp R2) S s 1) (/) )50l sla S
S B3l lajlae A g A Jghis sl Juo

L o Hlis Y Je sl )

Table 8. Fitted criteria for model 2 and its values

Vo Jse b oalie gyldls L SEM J.\nuwla;Yng
pt USVJ.,) Ol 05w dlﬁ LY Cgles O.il b ol (\ )Ls,a.;)
Alls Sy rpt 5 pt ey slo o Canlin Jdo
295 gl Mmool 093l (e JITL ooty it 59,
Pt Somo)Sy y5U colps &S sl lis bedh (gile olb)S

Ol polie o ¥ Jae slyy (850 sbjlase —A Joa>

J elusl Jao 2910 Jde
SRMR NS AYas
d_ULS <IV¥D <IVFO

dG NI NI

chi-Square VAFa/FYo VAFAN/EYD

NFI <[a0 (A0



http://dx.doi.org/10.52547/rap.11.30.134
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.15.7
http://rap.sanru.ac.ir/article-1-1114-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-09 |

[ DOR: 20.1001.1.22518622.1399.11.30.15.7 ]

[ DOI: 10.52547/rap.11.30.134 ]

VFY Ol onliids lagls yo ()80 5 Lioddei (sadg oyl (S5 sboojlu g ld e &Yoo (g5l Jbe

¥ Jae sl gl polie g (S5 ooty slosl sl (55l slaline =3 Jgi
Table 9. Fitted criteria for hidden genetic structures and their values for model 2
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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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