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Inheritance of Abdominal Fat in Egg Layers
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BASED on sire components, the heritability estimates for lve
body weight, abdominal fat weight and egg number laid dur-
ing the first 90 days of laying were .88, .61 and .17, respec-
tively. There was a negative correlation between live body
weight and number of eggs laid. Abdominal fat weight was
closely posilively correlated with live body weight, and nega-
tively correlated with number of eggs laid and dressing per-
centage.

These results suggest that gelection should be practiced
against abdominal fat during the laying period in females,
However, selection for decreased amount of abdominal fat
would probably reduce body weight, with a possible correlated
effect on egg weight.
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There is quite a lot of studies on the inheritance of abdominal fat in chickens.
Differences in fat deposition between breeds (Edwards and Denman, 1975)
and strains within breeds (Ehinger and Seemann, 1982) indicate the im-
portance of genetic factors in fat deposition.

Several estimafes of the heritability of abdominal fat have been publish-
ed. A genetic variation within strain in the total amount of fal was found
by Friars et al. (1983). They estimated the heritability of total percentage
body fat to be 0.48. Gyles et al. (1984) reported the heritability of the
absolute amount of abdominal fat was 0.67 in males and 024 in females
«calculated from sire component In the experiment of Friars ef al. (1983)
the degree of heritability estimated from the dam component of variance
is higher than that estimated from the sire component,
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On the other hand, Ricard and Rouvier, 1967 and 1969 found that ‘the
heritability estimated from the sire compenent of variance is considerably
higher than that eslimaled from ihe dam component.

The phenotypic correlations between live body weight and  absolute
amount of abdeminal fat was 0.55 in females (Iriars er al, 1983). The cor-
responding value between live body weight and sbdominal fa! as percentage
of body weight was 0.18.

This study was conducted to estimate the heritability of ilve body
© weight, abdominal fal and some other traiis in laying hens, lo calculate
the phenotypic correlations between the various traits and to assess the
value of using abdominal fat traits, age al first egg, oviduet length and
width of pubic bones to predict egg number.

MATERIAL and METHODS

The data used in this study were obtained from the flock of Alexandria
chickens maintained at the Alexandria University, Pouliry Research Center.
In the 1984 breeding season, twelve individual male breeding pens were
made up by assigning one male at random to each pen and likewise allotiing
from 9 to 10 females to cach pen. A total 1265 of chicks were produced
in three consecutive hatchs. A hateh consisted of eggs collecied over a
2-week interval. All pullets were reared to five months of age in floor pens
and fed the standard University of Alexandria growing ration 1o S8week of
age and the standard rearing rabion from 8 to 20 wecks of age. They were
then placed in individual cages and provided with the University of Ale-
xandria laying ration. All diets and water were available ad Ibitum.

Age al sexual maturity was assessed as the age in days at first egg
and daily egg production records were obtained during the firsi 90 days
of laying for each hen.

A total of 130 hens from 32 dams and 6 sires were used in thig study.
When the birds were 14 months of age the live body weight was obtained
and the width of pubic bones was measured, They were then slaughtered
according to Islamic regulation by cutting the jugular vein across the
throat at the base of the skull by a sharp knife, The feathers were manually
removed. Weigh.ts of the warm eviscerated carcasses including the neck but
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excluding the giblels (gizaurd, heart and liver) were taken. The abdominal
fat surrounding the guzzard snd that wown luy  belween the  abdominal
muscles and the intestines were removed and woighed. The lengih of ovidue:
without vagina was measured. The aciual we'ghts of abdominal fat, evisceral-
ed carcass and giblels expressed as a perceniage of live weight were com-
puled. B ‘

Before sialistical analysis, percentages were subjected to arcsine lrans-
formation in accordance with Snedevor and Cochran (1967).

The estimates of heritabilily for all tra'ts were determined by means
of the variance component, analysis following the methed outlined by Becker
(1968) for the one way nested classification, The statistical model for the
component analysis waa

Yo = U + 8, + e
where ¥, ig the measurement of a trail on the k™ bird of the i sire,
U is the overall mean of the population,
8, is the effect of the i"™ sire, and
e;. Is the random error.
All terms in the model except U were assumed to be random. Herilability
was estimated from the formula
4 04
=

O + 0%

Phenctypic correlations between various iraits were calculated, Multiple:
regression analysis was used te assess the value of using abdominal  fat
weight (X}, '% abdominal fat/live weight (X)), age at first egg (), oviduct
length (X,) and width of pubic bones (X.) io prediet egg number. All the
computations were earried out using a Hewlett Packrd Computer at  the
Faculty of Agriculture Computer Unit,

Results and Discussion

Means, standard errors and coefficients of variation for studied traits
are given in Table 1, The coefficient of variation in abdominal faf weight was
high (53.4%,), perhaps because of the manual removal of the abdominal fat
by two operators. Expressing abdominal fat weight as percentage of body
weight decreased the coefficient of variation,
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TABLE 1, Means (X') standard errors (S.E.) and coefficients of variation (C.V)
for studied trais. Z

G Huembier H sk y
ol bLirds .

Live wetlght iR 130 1BIG. 1 82,1 34 o
Apdeminal fat welght {g) 130 *3.9 2.5 3.4
Abdoninal fat/live welght (F) 130 2.4 .4 4G e
Chrcass welght/live wetght (1) 130 a1.8 128 ST
Labarr oweaght/live weight (%) 130 2.3 Lo (KT
A2e sl first egg (days 130 176 .4 L. LR
LgRr numder to 20 davs (cgp) 130 53, % B 21,1
Length of the oviduct (cm) 130 54,1 [V U 5
Width of public bones (cw) 130 4.5 0.1 5.2

In broilers, the coefficient of variation of amount of abdominal fat is
25 to 30%, while the coefficient of variation of the total fat content (abdo-
minal fat included) varies between 15 and 209, (Léenstra, 1984).

Heritability estimates from the analysis of variance are given in Table
2. The heritability estimate for live body weight was high (.89). This esti-
mate is higher than the .27 estimate of Shebl (1986) who worked on the
same flock.

Heritability of abdominal fat weight was .61 which is somewhat lower
than but in the range of the .70 estimate of Ricard and Rouvier (1969)
calculated from sire component for abdominal fat in 59-day old Cornish
chicken. However, it is higher than .32 and .24 estimates of Friars et al.
(1983) and Gyles et cl. (1984) in broiler females. The high heritability
suggest it may be possible to seleet for or against abdominal fat in laying
hens. The amount of abdominal fat relative to body can be teduced by
selection through progeny testing or sib selection (Leclercq et al., 1980),
selection for feed efficiency (Pym and Solvyns, 1979) and selection based on
the concentration of triglycerides in blood plasma (Griffin and Whitehead,
1982). -

Phenotypie correlation coefficients between iraits are given in Table 2.
The correlation between live body weight and abdominal fat weight was .47
but decreased to a non-significant value when abdominal fat was expressed
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as percentage of live weight. The same results were reported by Friars ef al.
(1983). Gyles et al, (1982) found a highly significant (P - 01} positive
correlations between body weight and the three measures of falness (fat
weight, W% fat/live weight and Yo fat/careass weight). Ricard and Rouvier
(1969) found phenotypic correlation between body weight and abdominal fat
in female chickens to be 41

There was a negative phenotypic correlation between live weight of adull
females and numbers of eggs laid in the first 90 days of laying. However,
Shebl (1986) found a positive phenotypic correlation (.25) between live
weight of females at age at sexual maturity and number of eges laid in the
first 90 days of laying,

There was a highly significant (P = .01) nega'_ti\_fe correlation between
number of eggs to 90 days and abdominal fat weight,

These results sugpest that selection should be practice against abdomi-
nal fat during the laying period in females. The purpose of this selection
would be to decrease abdeminal fat, increase egg production and increase
the feed efficiency of egg production, However, selection for decreased
amount of abdominal fat would probably reduce body weight with a possible
correlated effect on egg weight,

The regression equation of abdominal fat on live weight was :
WY, = 3445 + 048 X (r" = 0.23).
where y

Y, = abdominal fat weight (g) and X = Ijve body weight (g). A signifi-
cant regression coefficient is an indication that abdominal fat should be re-
gression coefficient is an indication that abdominal fat should be regressed
on body weight when comparing diets, " strains, or other experimental pro-
cedures, ' T ‘

The multiple regression equation of 'egg number on the independent
variables was : - ;

Y, = 56.714 — 137 X, s H28 ¥ . o0 A, + 6397 X,
Egg number wag significantly influenced (P = 01) by width of pubic bones,
age at first ege, oviduet length and abdominal fat weight. R' the amount

Egypt. J. Anim. Prod. 26, No, 1. (1986)



INHERITANCE OF ABDOMINAL FAT IN G i 105

of variability in abdominal fat weight as explained by these four indepen-
deni variables was 0.61. Based on the results of the multiple regression
equation, width of pubic bones may be a better prediction of egg number
than the other independent varaibles.

References

Becker, 'W.A. (1968), «Manual of Procedures in Quantitative Geneticsy, 2nd edn. Wash,
State. Univ. Press. Pullman,

Edward, Jr., HM. and Denman F. (1975), Carcass composition studies. 2. Influences of
breed, sex and diet on gross composition of the careass and fatty acid com-
position of the adipose tissue. Poulltry Sci, 54 - 1230-1238

Ehinger, F. and G. Seemann (1582), Binfluss von Futter, Alter und Geschlecht  auf
Mastleistung und Schlachkérperqualitit von Broilern verschiedener Herkunit,
2. Verfettungsgrad, Archiv fur Geflugelkunde 46 : 177- 188.

Friars, GW., €C.¥, Lin, DIL. Patterson and LN, Irwin (1983) Genetie and phenotypic
parametrs of fat deposition and assoviated traits in Broilers Poultry Sci. 62
1425,

Griftin, HD. and ¢, ‘Whitehead (1982). The use of plasma iriglveride as a selection
eriterion in breeding leaner broilers. 24tk British Poullry Breeders Roundtable
Conference, Edinburgh (UK).

Gyles, NR,, A. Mzeza and TI. Goodwin (1982), Regression of Abdominal fal in broilers
on abdominal fat in spent parvents. Poullry Sci, 61 : 1809-1814

Gyles, NR., A Maeza and T.L. Goodwin  (1984). Regression  of abdominal fat in
broilers on abdominal fat in spent parents on severe [eed restriction, Poulfry
Sct. 63 1689 - 1694,

Leclercg, B, J.C. Blum and P, Boyer (1980), Selecting  broiler for low or  high
abdominal fat : initial observations. British Poultry Seci. 21 : 107-113

Leenstra, F.R. (1984). Influence of diet and gemolype on carcass quality in poultry
and their consequences for selection. In : Recent Advances in Animal Nutrio

tion. pp- 3.16 Eds. 'W. Haresign and D.JA. Cole, Butierworth, London, England.

Egypt. J. Anim. Prod. 26, No. 1. (1986)



106 M. FARGHALY et al.

Pym, RAE. and AJ. Solvyns (1870). Gelection for food eonversion in broilers : Body
composition of birds selected for increased body weight gain, food consump-

tion and food converslon ratio. British Poultry Sci 20 @ 87-897.

Ricard, FM. and 1. Rouvier (1967). Ttude de la ecomposition anatomique du poullet.
1. Variabilité de la vépartition des différentes parties corporelles chez des

cogquelets «Bresse.Pilen. Ann. Zaootech, 16 : 23-3%.

Ricard, F.H. and R. Reouvier (1869). Etude de la composition anatomigque du poult. 1IL
Variabilité de la répartition des parties corporelles dans une souch de tiype
Cornish. Ann. Génét. 8¢l Anim,, 1 : 151-163.

Shebl, MK A, (1986). Genetic studies in poutry : Responses to individual and  index
selection for some economic traits in Alexandria chickens. Ph.D. Thesis. Faculty

of Agric. Univ. of Alexandria.

Snedecor, G'W. and W.G. Cochran (1967. «Statistical Melhodss, 6th edn. Iowa State
Univ. Press. Pullman.

gasdt gl S Aot e Doy

ggtﬁaﬂIy.leb?‘,uwlM:JcMw‘J&)m

B Sy dmale Al A - S1add gGW et

LoV bl mh e T ge o) s S wl p i edl

3328 et ANE es a1 udt 0hy olial WY s 0T AR

s on AN pm Gl DS gl ALY sdes basd) feo
< SN Je i

gea s W el osaes BV cadt Gds On pdd) Jales Oy
Loga A k) O0as Lt faa 000 G el Jabee O 21 45U

sl ad)osde e W cls W Gas O3s Ov a0t Jalee SU Ly
sl glad] Lo

P sl fes s OBl el Bapnb gl pSladl odey
ool s L aml Cla¥) OT W) - el B oaadl 5
Js e AT sy Ml e k] B3p ki A ol ST Jeiml
AT

Egypt. J. Anim. Pred. 26, No. 1. (1886)



