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Extended Abstract

Background: A high genetic improvement in the growth rate and feed efficiency of broilers has
been recorded in the last five decades due to genetic selection. However, the increase in global
human population, increasing demand for affordable animal protein, increasing feed costs, and
continuing global environmental issues continue to push the broiler industry to produce broiler
chickens that grow quickly and efficiently. To further improve the growth rate and feed efficiency
of broiler chickens, it is necessary to understand the genetic background of growth rate (body
weight) and feed efficiency in broiler chickens. Therefore, this study was conducted with the
objectives of simultaneously estimating genetic parameters of body weight (BW), feed intake
(FI), and body weight gain (Gain) in broiler chickens, as well as calculating residual feed (RFI)
and estimating its genetic parameters.

Methods: The data of 45 generations for growth rate in commercial broilers from the Arta Sablan
Poultry Company of Ardabil Province were used for analysis to estimate genetic parameters for
body weight (BW) in males and females at three different ages. Body weight data were measured
at three different ages (day t, day t-4, and day t-7) of both sexes. The first BW was recorded on
day t for 25 generations; however, as the selection continued, the birds began to grow faster and
reach the desired BW earlier. Therefore, the age of weighing changed, and BW was recorded at
t-4 and t-7. BW in males and females, and BW at two ages was considered separate traits in each
of the three traits. This led to the creation of a 12-trait model for BW, Fl, and Gain in two sexes
and the three age groups. The phenotypic RFI trait (RFIP) was estimated from the conditional
distribution of FI given BW and Gain using partial phenotypic regression coefficients. Similarly,
genetic RFI (RFIG) was estimated from the conditional distribution of FI given BW and Gain
using partial genetic regression coefficients. Genetic parameters of BW and feed efficiency were
estimated using multi-trait REML analysis; hence, gender by genotype interaction and age by
genotype interaction were examined for all traits: BW, FI, Gain, and RFI. Correlations between
production traits and feed yield traits were also estimated here.

Results: In males, the estimated heritability values of BW were 0.38, 0.34, and 0.29 on days t-7,
t-4, and t of age, respectively. In females, however, the estimated heritability values of BW on
days t-7, t-4, and t were 0.41, 0.38, and 0.38, respectively. The genetic correlations of BW
between males and females on days t-7, t-4, and t were 0.95, 0.89, and 0.89, respectively, and the
genetic correlation of BW was significantly different between ages. The average heritability of FI
and Gain was moderate, and the estimates were significantly different in males and females at the
same age for all traits. In addition, the genetic correlation between males and females at the same
age was significantly different, indicating a genotype-by-sex interaction for BW and FI traits. The
mean heritability estimates of RFIP were significantly higher than RFIG in both sexes and three
different age groups. In addition, the genetic correlation between RFIP and RFIG was
significantly different at the age of t days, but no significant difference was observed at the age
of t-7 days. Estimates of the heritability of production traits and feed efficiency were obtained at
an average level, and, therefore, they can be modified by genetic selection.
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Conclusion: The results of multivariate REML analysis in this study show that the genetic
evaluation for production traits BW and Gain, and feed efficiency traits: FI, RFIP, and RFIG
should consider gender and age differences to improve selection accuracy and genetic gain.
Genetic correlations between phenotypic and genetic RFI were close at younger ages and
significantly different at older ages, indicating that selection using either at that particular younger
age would lead to the same genetic response. These results are important for the continuous
development of strategies to improve feed efficiency in broiler breeding and production. In
general, statistical models and methods used and the results reported in this study can be
generalized to other poultry species with slight changes because the chicken is the main model
for all bird species.

Keywords: Broiler chickens, Body weight, Feed intake, Genetic correlation, Heritability,
Residual feed intake

How to Cite This Article: Seyedsharifi, R., Ala Noshahr, F., Seifdavati, J., & Hedayat-Evrigh, N., & Zeidan
Mohammad Salem., A. (2025). Multi-Trait Estimation of Genetic Parameters for Body Weight and Feed Intake in a
Commercial Broiler Chicken Population. Res Anim Prod, 16(2), 115-125. DOI: 10.61882/rap.2024.1486



http://dx.doi.org/10.61882/rap.2024.1486
https://rap.sanru.ac.ir/article-1-1486-fa.html
https://rap.sanru.ac.ir/article-1-1486-en.html
http://dx.doi.org/10.61882/rap.2024.1486
http://rap.sanru.ac.ir/article-1-1486-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-03 |

[ DOI: 10.61882/rap.2024.1486 ]

4

VY VEFIY oyl [pd 3l Jo ool s (sla img sy
Sl b ilie 5 (55,5l pgle olRuit>

Cororr )3 Slygd B 5 o4 Ojg S a8 (Shodiar (e
SIS g slaang>

sr&)%' %'Ahwdcrds'sbwdlo‘} ‘*M’; He Wléc‘ d&g‘,w.\,\.wb)
b dose Gl j ZUalae

(reza_seyedsharifi@yah00.com : Jggue odiuw 85) ¢ylyal e dudy) ¢ hasd,l (3o oSl (g jygliiS 08l ¢ gold pole 09,5 edliwl =Y
Oyl o)l o dudyl Bazes oKl (g5 yaliS 0SSl ¢ gold pole 09)5 (i8> Ly Siimgly —Y
Ol edwd)l o osyl sz olSily ¢ 65,5liS 0aSLil> ¢ old pole 09,5 odliwl -V
S5 55055 93 939l S g5 953K bl it une o8l ¢ Sibppeld 0aKutily ply 43355 09,5 ¢ Kutimg}y dliwl —F

VEANY by s VEY/ A<l o b VE-YT 51 A 1edl s ol

YO BV dxio
bguww 0452
b ol oad el (glooldl 568 () dgute 3] ABd iy )3 (S sS sladrgr Sgd 03jl 5 by sy gl (Susi Gl J)oa 1A g dodde
e e s Slawo el 5 S abn Gl oty asie o sy, sl LB Sl (el o Camer (I3l Jlo
S g g Slygd 03l 5 A8y £yl dmte yolaieds Canl fldi (M) g @ M) ) pe ) IS g Calo (lizen
u_i‘.g) Sldoial ) Oln/wf 3591y Blanl b asdllas ) 1V .canl (5)908 (g p0l (iiisS (slodn g ;3 STysd 033 g (ol ()39) by s pur (Sl i
Ol 5655 gloaomilid 35915 5 (RFI) ouilagdly SThss apslons o (365 slaarge 1 (Gain) o 039 pli8) (FI) Slyss Sy (BW) o 0
oy el
Jedosi g 4 i (gl ) il (M a9 lS)T S b oly dgw g)log bS5 bz g D M)y Copw glyy Jud FO (slrodld :L&:‘_}SQ) 9 b"o
iz pw das )d 4 (59 sodld a8 ,S 118 ool 5)yge Calidee o dw jd odke 5 by 3 (BW) (0 (5 sl (Suiis (slbasminnl b (s s
A5 4 g9 QBN (Bl el b (Jlcpl b edd co8 Jus VO (gl 59 53 BW (gl s (655031l iz 93 o0 51 (7 g, 9 14 59y & 5))
Oszen g odlo g 5 )0 o (g b CSTT 914 L BW g b 0313 i (625 (g o el 2 W cdiowyi o0 J135 3590 (142 (]9 &1 329 9 S (0 Yy
»Gain g FI BW (gl oo VW Jio ol 4 jonie yol ol ol a8 )5 jlas 13 Cteo dw 1 S5 5o )0 aillis Glas lsisds w50 )0 0 s
WS 3yl (S (S5 emwyS ) wal sl eslatwl L Gain g BW (g5, o 03> FI b yis x595 | (RFIG) (S5 RFI csliio jobody w05 595
o5 e 1 bl i ) (ol J 50 35900 (o stz REMIL. b 5 4556 51 enlizl b STy (oS 5 ot 33 555 sl
Mg Slas o o Siues (pioren (8,5 )1 ,8 )y p 3)50 RFI 9 Gaine Fl BW claw olod (glp cuigi blae ;l’wbl 2O (e g
L4 D9l STy 0ojl wlaws 4
S iy, Lgbab”’l).g daosle ;5 aS o 5 dg ot g t-4 d-7 (glajg, ;5 +/YR 5 +/VF o /¥A s 5y BW (6 p3ucilyg (sl e oy p HEPVEI
5 o IAR R et T &7 slajs, )3 laole g bayi e BW (55 (Ssod i3y +/YA 5 +/YA oo /F) st o t4 (-7 (slajy, 5 BW
OUSs cpar p3 03lo g 5 3 Wadygl g 39 bawgio GaIN g FI (6 pbcdlyy pSole codld (g5 gine @iglds pinsr oy BW (S5  Samsen ¢ /A
a8 091 b 3l Colite (gl gime jobdy pw pled jd odle 5 5 (ST (Siwed (opl p 0gMe Mg Ciglaie (g3 pxe Hobdy Glaw den (glp
oz 93,2 P RFIG I VL (a5 B jsboa RFIP (5 p3hcdlys (sby s (5650ke 25 FI g BW lao sl iy (S5 hlie 3l oo Lt
S sime Colds (S0, -7 o yd Lol ccidly (6 )ls gime igles 59,1 o P RFIG g RFIP (0 (S5 (Siamson ¢l 2 09Me gy calie (giww 04,5 du g
D905 Mol 1) gl Sy ol b olgs oo oyl pls g el Cowddy bawgio s )3 STygs 035b g ey Glao (¢l ilyg (slad gl is oamliio
Fl Shygs 035L Slaw ¢ Gain g BW g1y Slao (sl (S55 ol 45 1imd oo ol adlllas ol 13 0 pite i REML Juloss g0l 36 g8 et
3 o5 RFL 5y (S5 (6l Simos ity ) (S5 G238 5 5] oo B 3,0 35 3 | s 5 iz (slaoglis L RFIG 5 RFIP
ol 3 gl Sepp sl oalizl b sl ans o oLt o cidgy Soglise 5V (ries 53 ol (2P sobodr 5 So5 w0 & Fimly Ot 5> (S555
sladrg g5 g (By9p 3 SThsd D dgme sl Lsliel petae g (lp @S (plagdie Gl (S5 Gl 4 pxie Fler ol
s s s (Sl i b e |y adllas ol 5 s 5155 gl 5 ot 43,5 JSas (o )lel (sl 3, 5 o e IS ysbs At oo (2555
Cal BNy oS dan (gly Lol Jao 10155 0 ppeni joibo

S5} (Stunsad (53 (339 ¢S pdedlyg 0dilo Bl S1ygs B puas «STygd Brune (1S5S dx g 1 glS sWblg


https://doaj.org/toc/2676-461X
mailto:reza_seyedsharifi@yahoo.com
https://orcid.org/0000-0003-3938-717X
http://dx.doi.org/10.61882/rap.2024.1486
https://rap.sanru.ac.ir/article-1-1486-fa.html
http://dx.doi.org/10.61882/rap.2024.1486
http://rap.sanru.ac.ir/article-1-1486-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-03 ]

[ DOI: 10.61882/rap.2024.1486 ]

Wl dozee ol zliallus 5 50yel Colin s ((Slod Cauw Jloa < guigr oMo dabold (b b S L)

VA GOS8 Glade e Curar ) STyt Bras 5 b ()9 (S Slbaotinl b oty (esS

(B eY) 6555 sloog)S alen I Lalises JyYoa
o35 S bey 9 Uhygn e (2lIE o (g (>
o o)l i5 YL U lawgio (spcdlyy sl ygly ol
BB Eol o 0y slp (S5 bl a5 s e (L
o dguy > Sl Cudibge b 4S50 olyen 4 1) a2y
ol B3l (1555 glada g ()9 ot )

BW S5 sbvdzuunl b o owin slacsgles 5l e @
(Aslam et al., 2011; xisl @glite cpw b Cusl (Sao
2 Sold Cuenl diwly opl > Adeyinka et al., 2006)
O 3 odle g by > BW (gl (S sladoinlyd
Sly oylsknl slalles dwlxe L Lb eds o alise
bgyo Sl pSpranal 9395 )50 (S5 Slaaominl b
O 9 Btz O pedS )3 gl Coenl 3)50 5
350 pd & (SB) 2Ll sl ) g e Al
0dd by (>Nl Sty cono b 3,8 )5 ar g
39l G by aslllas gl el s Ly sy zmlS s g 238l
ORI Bl S Bpan (o ()jy sy (55 slaeoeinl 3
Srargr Caxar 3 odilagdly Shgs Bras 5 0 (i
oLzl b caliste pw dus j3 05 (65031l oole g 45 (oS
85 plosl (im0 pitedizy REML oS 5 329 5|

gy g 2lge
(LY RN

lr ol g (555 lo E30 g)lje Juus ¥O (slaodls
Ol (M drga Byl €858 Jl QL s Sy 5 08, &3
2 BW claooly .5 eolaiiwl Jul>o 5 4500 (gl Jud)|
t-) pyles dan ((t) Jol diin alists pw dw ;3 odle g by
O FYM (ggazme 1> N0 (¢S50l (1-7) pran dian o (4
9 28)S )3 o3kl 3)90 BW 2,65, b (5185 ag aulad
o9y jD (ubeS do g dalad YAAMY ¢l 0,5l le M|
Gl 0l &)1y Joda 33 odly doMs g

(39, tT 9t) 0393 93 3 03lo 9 35 (B (2 ¥ (s
(FI) S5 G o 5 505 (FE) Sss o33 oysesl 5
C (S ©ygots bosle g by o lefl 0y93 Jsbo 5
Job 5> (Gain) o iy Rl sl j9d o (sl 0b
BTG 59, 5l osle g 5 o885 0js ol FE el
Eord 2 0% Uiy 9 oM 2 0js om ol lyea
45 doles FE o]
&bl Jso

O 039 5B A5 b uilyly sleailge 5,40, (ol
e Slao plgisa bagye g bawg)s 53 (4w
s oolitol BW clis 1 Sy o (gl o pitonin abw
5 (P8) s le (o3l e J1 () s> watione (S
Jde  Bolar algl flge 4 (€) odile 3L Josee
3 s S35 slae, b 5l laoals a5’ Slos] 1L a5 ensluS
0931 €5 % a2 b g 835 005 (6yglaer Jud)) 4 o
4y 39y S 3l el likelihood  plaicus,s yiSlis
JHo b pibly slaadlge ais 3y Jae )3 S (e
5351y DMU ()33 g5 dies jl odliesl by REML _jlge
(Madsen & Jensen, 2013) .

EPXER

813 sl sl (Slge (593 (ool @t oo g
S abargs (McKay, 2009) cusl s (sloysisS
55 ez g ol 9 CudsS Mg sl | pameie
M 555 sladrgs cudsS YoV o > g o oasal
FSE ) Gl gl 3 g9k cudS g5 S5l Lo
Vo ¥ o a8 jlo 9 Sl galisy ol 5l g 9 3b0
a8 dgd o dwi [(MacLeod et al., 2013) 3 ss )
Sble A/F @ Vo0 o 10 ol sl 0 las] Cumes
Sk LB & 2550 b 9 (UN, 2015) oy i
Y lpots YoV B Yer0 lalo o fy0 cudsS (sl
Cuzex Ad) b .(MacLeod et al., 2013) b i3l ao )y
b yody (yg e CuboS (Sl (BN B pan (LA § (Slu]
PG pany & (63954 Ero CubgS &S 9 o (miie
s5 s e s eSgn JS

Gy Sly Bhos (355 sladaga (9 sladelip
Gl &y Cuaglio e B8 5 Slos g S)os Lol 3
liso ol ol 3 g3 0 S Sl clasybrial g
Sarger 5 Mol laaslyy plos ) Loyl 03 g5
295 4 ) dag e ol oladl cenl Jday b6
A3y gy (Arthur & Albers, 2003) col 2585 >
Jobo > QB ol (Shg Ygems (0 0jg) 4Blgse
ool ol b ol Gl 15wl odg baamd
Caio (345 o2batl 156 g )l awgio s iyl
J(Arthur & Albers, 2003) > ls 555 (slaasg>

(FE) STy 033 5 (BW) 8 459 Slao (S5 dau0
Slodos d2g5 5)50 Jamecinsj g (olaidl glasaly Jdoa
OBy 0855 (i 0 Uiy ol 48)5 )13 jou Canio
blg Shygs aajb a5 I canl (b e SO 0
O iy S & Shgs pSolS s ln (BN
oo 0 FE (650jlul calisee sl jigy (jlo 5o ol
o s Szl o4 (RFI) osilo 3l S1ygs Bpaa
OB o R a2 95 LB 55 3929 sy lio
o SR sl Sy wdo ol bawgie gpiycdls
ssbas RFI jLxe (Willems et al. 2013) ¢l FE (4l
Spas g (HBly She Gpae fm Oyli Glyied; SewdS
My sl @Gl sl polel g oad Sagptn Shes
oy 5SS g (o g LRIl o iy Jbe Olsie)
Glas | Jotme wisd Hlai I RFI a8 Sl 1 o0gd 0
Sl B8p LB i RF )3 g95 sl g
Osen 9 BW (6l 5 Wy caa Sy 5l oslinal
Kennedy et al., ) w5 o sy 1) wmpin » bl
(1993

2 BW dlyy |y (555 (slaeonial b ilisen i
039350 )3 1y (6 p gy (slageds g Llod) (eSS oo
tAslam et al., 2011) wlo>yS™ 5,155 </¥Y b +/¥
ks BB g5 opl posMe (Adeyinka et al., 2006
sob > ole g 5 )0 BW (Suoj sladoinl b (a5
o pozv goi5 (Nestor et al., 2008) cuol oads (555


http://dx.doi.org/10.61882/rap.2024.1486
https://rap.sanru.ac.ir/article-1-1486-fa.html
http://dx.doi.org/10.61882/rap.2024.1486
http://rap.sanru.ac.ir/article-1-1486-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-03 ]

[ DOI: 10.61882/rap.2024.1486 ]

o dosre ol Zlidllie 5 G )el Colin Cuand o Slgd s Jlor < i oMo dabold o o b S LS,

Va VEF Y ojlasds /ool Jlo oold> s (sla iy

Slas Il ad s Yevvnes Gl S b pdiaed A (V) dslso

g M Spdia 4> Eopd olgisds Jol 4 ya YO+ e e Yewm(t) = Xbpwm(t) t Z1@pwm(e) T Z2P€pwm(t)

O ot 9 4155 (6l 5903 YO+ cosilo 3l cladiges + epwmn) s

DMU gl j3le 5 i 1> RIMC asbiys 1 .05 0,55y b 4z 'y (1) aole

o\ . e Y = a pe

Madsen & Jensen, ) s oolaiwl Julow 5 4355 (gly BT BWf(.? eBW;(thf(t) 2B

(2014 (¥) doles

O i sasuawl g oS ol i REML gobs
Oglis ((Sje) BT 9 1) g 92 3 5 (03bo 5 5) o>
sy 4 by Blow w3 o ol & wash )b xe
2 Sd a)S a0 b wl w95 eomes 9 bedle
o oz dbul 4 pxie pel cpl (gdm oS g g0
Slsisds 15 Gain 5 FI BW Glas j Sy n gl il
BWt) & ygods calisee uw 0y90 93 0 oy 0 BW ¢ Jlo
iy BWir) 5 BWry ©)g0n osle ;3 9 BWmer)

L (RFIG) S5 RFI o (RFIP) s RFI Ciw
095y ulpd g (59 (S Ggew Sy ulps jl edlazl
Ol ol Gty (o g i 52 (6l i (ST i
RFIP s oisd (Ll ls)sS &8 S o (ypoud &Y olo
S5 b)lggS 9 Sl yo GaIN 3 BW (il wlics
s RFIP lio cusl jio 3 sads lio 5 RFIG
s Gain o FI BW I s .S RFIG

G P OgeesS) clps REIP s ),
558 L a(5) sl ) Gain 5 BW (o)
uy.w)f) wl)w RFIG LSI)-’ 4\5&5 FRRERtAW Ao
b)ls(s5) (e sl 51 G 5 BW (4, (be) (3> (S
Jbey @is b RFI ayyei g0 60l apule (S5
Shirali et al., ) Wed o Blio 598 Ujgody 9 i
(2018

Po = GotKo+Ro

a~N(0,AQG)
pe~N(0,I®K)

e~N(0,I®R)

sl G susd SlS) el Py
cshe ST b)l5(55) e ple Ko (S5 uilly(s9)
s 085leuBly Sl 31 il ylg(sS) Lmap5le Ro g jole (a3l
D dplois 05 Gjgody (9 )S ) Gl o
bp = Pp'Pp i
be = GplGpri

55 5 a5 olla(55) slo g yile Gp g Pr oS

O 9 i b 53 o i Galin 4 BW sy wlie sl

5 592 pblo(s) lagmsle Gop | Pepr s
Al (s g i 2 2 Fl g (g Slao o (S5

Yewm(t-4) = Xbpwm(t-4) + Z1Apwm(t-1)
+ Z0epwm(e-4) T €swm(t-4)
(¥) abslso
Yewrt-4) = Xbpwrt—a) + Z1Qpw (-4
+ Zpepwr(t-a) T Cawr(t-a)
(@) dslso
Yewm(t-7) = XbBWm(t—7) + Z1agwm-7)
+ Zpepwm(e-7) + €swm(t-7)
(%) doleo
YBwr(t-7) = XbBWf(t—7) + ZlaBWf(t—7)
+ Z,peswre-7) T eswr(e-7)

¢yBWf(t.4) ‘yBWm(t.4) ‘yBWf(t) ¢yBWm(t) S
039 xbe (356 518355 ) 113 YBWi(7) sYBWineir)
dlb)?j9 ‘UMJ[A 9 llb)} ).) t'? 9 t'4 ‘t M ).) OJ.{
9 bBWm(t-7) chWf(t-4) ‘bBWm(t.4) ‘bBWf(t) ‘bBWm(t)
aBWm(t. ‘aBWf(t) ‘aBWm(t) ch’ wb ol );1 bBWf(t.7)
Syl )9;’55 aBWx7) 3 aBWm-7) @aBWrta) «)
SN slp b Gl ke Cde (o218
PeBWnia) peBWsy peBWng )9;‘59 ST
L;oj‘.) b CJ)S‘I peBWst.7) 9 PEBWnm(t.7) peBWr.4)
X (ST dh"u“’% 2OV )9 Slaw LS‘)‘.’ d)bLo
o pile s ol Sl by jo o 5lo iy 22 9 Z1
I Lams Sl g g aialiil Sy dslas
Gy Slas ple s 0 (59 Cawo kb (lp (o)l
PN oWobe ) S @ g 0jy oRIPl 5 STt
55 € gPe @ Solai Wl il a8 ub 15,8 .00 (o I
W (558G 5] s (598 lusyd gudb g Wby Jloy
olla(s5) sl G gislingy bly) puyle A &S
K asly juwyle | ghd » ylas  Bola S <l
R g skad 3 ple (oils laee Sl (Guibly) o5 (e sle
A3 sh S it Jub 5 alo B (Lpil ) o5 (oo
osbly b s je s BW cido i I plaS o 4l oS
Olej )0 Cauo Lid oy obilesdl wil,lgsS il cuglate
Gl gl WS 3 RFI 5 Gain FlI BW (5,554
SGg)S s & @ Codle ad 48,5 a5 55 yaus ¢ st
S, cdYs

S gleicuwyy pShe (30055 adgl Jbs 5 455
Ll as 29 yuans B 0 plosl (REML) 0 pusiiogd 5 0 yaxio
S Gl b w93 50 odle 9 s > Gain 4 FI BW
Lgh 48 S a0 Bl Clas b chs

Sgig %9] Condy Sl S 5 paiged I g
ool (2o VY e )0 39390 (sl yial )l plad (glyy


http://dx.doi.org/10.61882/rap.2024.1486
https://rap.sanru.ac.ir/article-1-1486-fa.html
http://dx.doi.org/10.61882/rap.2024.1486
http://rap.sanru.ac.ir/article-1-1486-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-03 ]

[ DOI: 10.61882/rap.2024.1486 ]

o oo ol ldllie 5 Byl Colan Cuon ¢ Slod Camw Jlor (obigh Mo dabold ¢ iy b dpuo LS,

W ST i slbde e Curar ) STyt Bpas 5 b ()9 (SB) slbaotinl b hodn (esS

0jg ORIBl g S Bpas (ks iy sloodls (o ol ) S

Table 1. Descriptive statistics of the body weight data, feed intake, and body weight gain

Trait N Mean (g) SD

BWnm() 16524 2654.4 228.6
BWr 17458 2247.6 224.7
BWm(t.7) 11213 2281.4 211.7
BWr(-7) 9803 1789.1 189.5
Flme 5148 2958.5 2135
Fliw 11589 22454 179.9
Flmg-7) 3209 2211.8 173.4
Fli7) 6891 1854.3 152.8
Gainmg 5048 789.2 147.2
Gaingg 11297 572.3 112.2
Gaifm(. 2347 6915 118.4
Gainfe7 4433 563.9 100.6
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Table 2. Genetic parameters of body weight in males and females at the three different ages
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(%ays) Genetic Residual Permanent Phenotypic Correlation (SE)
Environment
, Male © 0%)38 0.013 0.022 0.006 0.036 0.95 (0.01)*
N .
Female 0.41
) 0.008 0.014 0.001 0.021
) Male 0o 0.015 0.027 0.001 0.043 0.89 (0.01)**
N .
Female 0.38
005 0.009 0.014 0.001 0.023
Male (o o%zg 0.014 0.033 0.002 0.054 0.89 (0.01)***
T .
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000 0.011 0.018 0.001 0.029
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Table 3. Genetic correlations of body weight with standard errors within males (upper diagonal) and within females

(lower diagonal) at different ages

A(;e))( 5;;) 7 t-4 T
t7 0.98 (0.01) 0.85 (0.05)
t4 0.96 (0.02) 0.91 (0.01)
T 0.82 (0.04) 0.88 (0.02)
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Table 4. Variance components and heritability of body weight gain (Gain) and two RFI definitions (RFIP and RFIG)

with their standard deviations

Trait h? (PSD) 02(PSD) 02(PSD) 72,(PSD)
Flmg 0.31(0.03) 8115.3(873.3) 17614.4(578.2) 987.6(254.2)
Fliw 0.25(0.03) 5276.2(671.1) 14572.1(471.3) 681.8(182.2)
Flme) 0.38(0.04) 6817.6(1178.4) 11354.3(801.2) 967.4(315.7)
Flien) 0.34(0.03) 4545.7(671.7) 8434.9(530.6) 435.5(125.1)
Gainm 0.24(0.03) 4152.8(489.3) 13571.1(472.1) 563.8(159.5)
Gainrg 0.18(0.02) 1546.5(225.5) 6782.4(151.2) 256.8(82.5)
Gainm(-7) 0.34(0.04) 4372.1(751.4) 7568.5(511.6) 614.6(201.2)
Gainge7) 0.28(0.05) 2119.4(327.4) 5147.2(178.3) 242.9(82.2)
RFIPmg 0.18(0.03) 1432.2(257.8) 6258.5(185.2) 297.6(92.5)
RFIPy 0.15(0.02) 960.8(142.2) 4879.5(112.4) 258.4(51.5)

RFIPm¢-7) 0.27(0.03) 1453.3(296.9) 3357.6(189.5) 284.4(87.4)
RFIPr.7) 0.23(0.04) 752.3(125.2) 2147.3(78.5) 115.7(42.3)
RFIGm( 0.14(0.05) 1258.1(245.9) 7149.6(542.1) 293.6(89.2)
RFIGr 0.14(0.04) 889.8(148.3) 5183.5(532.3) 253.4(61.2)
RFIGm-7) 0.26(0.05) 1394.1(267.9) 3579.4(214.1) 294.6(96.5)
RFIG(7) 0.21(0.03) 762.5(132.9) 2246.7(341.1) 139.3(39.5)
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Table 5. Genetic correlations between body weight (BW), feed intake (FI), and body weight gain (Gain)
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BWi( 0.83 0.81
+7)
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Flny 0.49 0.42 043 038
Fli 052 0.60 052 058 0.82
) Flng 051 0.45 051 047 0.75 0.74
Flien) 0.60 057 054 0.60 0.77 0.88 0.85
o Galinn 0.26 0.22 0.26 0.8 0.86 0.63 0.58 0.56
N Galin 0.21 0.32 0.25 0.28 0.69 0.82 0.60 0.67 0.74
@ Gainn 047 0.44 0.46 0.43 0.66 0.69 0.88 0.74 0.65 0.69
Gaing 0.50 0.47 0.47 0.49 0.71 0.77 0.81 0.88 0.66 0.77 0.80
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Table 6. Genetic and phenotypic correlations between production traits (BW and Gain) and two RFI definitions (RFIP

and RFIG).
Genetic ] Phenotypic
Production traits Two RFI correlation Production deﬁ-[]w%ri':l correlation
e ol definitions c. traits . <.
Sy © G5 93RF SN My Slio R ala e
S5 RF| s
BWnm( RFIPm@) 0.08(0.05) BWnm( RFIPm() -0.05(0.03)
BWrx) RFIPs) 0.25(0.08) BWi( RFIPt -0.14(0.05)
BWnm(7) RFIPm-7) 0.04(0.01) BWm (7 RFIPm-7) -0.003(0.01)
BWrs(7) RFIP#¢7) 0.11(0.03) BWrit.7) RFIPs(-7) -0.05(0.08)
Gainme RFIGm( 0.33(0.08) Gainme RFI1Gm) -0.27(0.08)
Gaingg RFIGty 0.21(0.05) Gaing RFI1Grq -0.15(0.08)
Gainm-7) RFIGm@-7) 0.11(0.04) Gainm-7) RFIGmt-7) -0.11(0.07)
Gainge-7) RFIGt¢-7) 0.12(0.03) Gainge-7) RFIG#t-7) -0.08(0.002)
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Table 7. Genetic and phenotypic correlations between feed intake and two RFI definitions (RFIP and RFIG).

Feed intake i . Two RFI .
Gyan defi-rr1\i1¥i%r|\qs':I corrgg{}gtr:c Ef]e‘? |n§ake defln!tlops corprg?;t?g]plc
Sy iz 33 RFI S (Sharad 95 Spae el e
Flm( RFIPm(y) 0.68(0.02) Flm(y RFIPm() 0.56(0.01)
Fli RF 1Pty 0.65(0.04) Fli RF 1Pt 0.58(0.04)
Flme-7) RFIPm-7) 0.55(0.01) Flme7) RFIPmt-7) 0.54(0.02)
Flie-7) RFIPs¢-7) 0.52(0.03) Fli-7) RFIPs¢-7) 0.49(0.07)
Flmg RFIGm(y 0.41(0.03) Flmg RFIGm(y 0.32(0.05)
Flie RFIG+ 0.43(0.02) Fli RFIGt 0.42(0.03)
Flmg-7) RFIGm(-7) 0.46(0.01) Flmg-7) RFIGm(-7) 0.44(0.02)
Fle7) RFIG(7) 0.40(0.03) Fle7) RFIGy¢-7) 0.40(0.02)
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