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THE PROBLEM OF THE CORRELATION
BETWEEN EGG NUMBER AND EGG SIZE
IN FAYOUMI FLOCK

By
M. A. Er-Hosganrr*
Animal Prod, uction Dept., Ministry of Agric.

In a Fayoumi flook the pheunotypic, genetic and envirenmental corres
lations between egg pumber and egg size were estimated using
variance and covariance technique, The experiments have heen
carried out in two different seasons. In the first, one set of L5 males
was user, whils in the eevond, two shifie of 48 males were practiced.
Thus the data of the second experiment was conaidered in the
analyeis a8, frotu one populstion sud as from two different populations.

To provide more reliaklo estimates, ogg number and egg size were
measured in different ways and at different agea and the dats were
adjusted before analysis o their hatoh means, in order to remove
some of the snvironmentsl effects.

One might conclude from the correlation analysis that, in this
Fayoumi fleck, a genoticslly controlled superiority in egg number,
was generally associated with s reduced egg weight at least till
the third month production, whereas the environmentsal effects which
increase one of these characters tend to decrease the other at the
same time. This ia true even when the genetic correlation is positive
or insignificant. Notice must be taken to the evidence which indi-
cating that the genetic correlations between egg number and egg
woight at later moasurements in the laying season, have a tendency
to be positive. This suggests that, in this flack, scloction for egg
nnmber might net affeot epp size in opposite direction at later stage
of production or vice-versa. TFurthermere, this flock is characterised
by the censiderable positive genetio condition involved among some
meagurema.its which have not been fornd in many other flooks.

The relationship between egg number and egg size is imyportant to the breeder,
a8 it concerns the most economie factors determining egg production. Early
workers have teported that, in general, an antogomistic ocorrelraion does

_usually exist between these two iraits when examined on a phenotypic base,
{e.g. Atwood, 1923 ; Hays, 1930, 1944a). However, Marble (1930) reported
that egg size was reduced at both extreimes of egg production. He obteined
maximum egg welght from birds producing at or nesr the average level for
the production, but found significant negative correlation between ege weight
and annual egg production for thoss birds above the average level. Blyth
{1952) suggssted that poor layers with low intensity of produstion might
ahow a pogitive correlation with egg weight, while poor layers with a high
rate of lay over periods separated by long pauses would show a negative
correlation. This interpretation is an amplification of that put forward by
Marble {1930),
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Knox (1934), Jeffrey (1941), and Ragab and Assem (1953), on the Fa-
youmis, were not able to show any signiffcant phenotypic assosiation bet-
Wweel eg@ number and egg size.  Jeffrey (1941) concluded that rate of ey
ﬂmiuctim had less effect on egg size than environmental temperature in his

ock,

In view of quantitative genetica the phenotypic correlation dependa
upon both the genetic and the environmental correlation. The genetie corre-
lation ia the most interesting to the breeders as he wishes to know how the
genotypes for & cersain trait will be affacted when selection is practised upon
other trait. The phenotypic corrlation can give a misleading impression as
ita size may be primarly controlled by the environmental correlations.

Furthermore, there is no much agresment, regarding the magnitude and
sign of tha genetic correlation, betweon recent workers using different flocks,
OF even between estimates in a single flock using different measurements of
egg number and egg size.

Negative genetic correlation has been reported by Watt (1954) being
—-43, by Jerome ef al. (1956) being —.25 and by Abplanalp (1957) being
—.38, —.47. On the other hand, positive genetic correlation was estima-
ted by Hogsstt and Nordskeg {1958) being .10 using variance components
and by Hicks (1968) being .63, when the environment what twht so-called
“substandard”,

In this study these correlations between egg number and egg size have
been estimated in a Fayoumi flock. '

Maierial and Methods

The data were taken from two experiments in two different seasons
(1957/58, 1958/59). In the first season 15 males were taken at random from
a Fayoumi flock at Fayoum Poultry Experimental Station. Each male wax
put in & breeding pen with 12 females, which were also randomly taken from
the same flock, to produce the next generation. 4976 chicks were produeced
and each one was pedigreed to sire ands dam. At housing time 800 pullets were
taken at random and were put under trapping for egg number and egg size
In the second season 48 males wore taken in twe shifts and were put in 24,
breeding pens, each contained 12 fomales. Progeny were available only
from 14 malesin the first shifs, and from the 24 males in the second shift. 5021
pedigree chicks were produced and 1005 pullets wers available for trapping.

Ten hatohes were taken each season and hatching season was from T2}
1956 to 16/3/57 and from 30/1/58 to 22/4/1958 respectively.

1. Description of the samples analysed

Onelsample () was teken from the first season for statistical analysis
It comprised 350 birds which had complete record for the trits analysed and
is, therefore, essentially s “survivors” sample, although some surviors will
have been omitted because some measurements required for these birds was
not available,

CAR. J. Anim. Prod., 10, No. 1 (1970).
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In the sacond season two samples were taken, ons comprised 347 pullets
and was taken similar to the first season. The other sample comprised 254
birds which were produced in the second shift only in the last four hatches.

The following Table (1) showed the structure of the samples snalysed for
the two seasons.

TABLE 1
1967/1958
1057/1958 -
' Both shifts s“ﬂ'j‘:};]"ﬂ

Number of Sires . . . . . ... ... 11 31 20
Number of Dams . . . .., ... .. 88 106 73
Total No. of birds . . . . . . . . . . 350 M7 2564
Average size of Sire Family . . . , . | 31.80 11.20 2.70
Average size of Dam Family . . . , . | 3.98 3.30 3.48
Average dams persire. . . , . . . . . 8.00 3.39 3.65

2. Measuring the Traits :
Egg size: Three measurements were used :

1. M.E.W. = Egg weight at sexual maturity, the average of the first ten
consecutive eggs laid.

2. 3.E.W. = Ey: weight after three months production, the average weight
of ten conseoutive eggs when the birds had reached 3 months
production.

3. 12.E.W. = Egg weight at 12 months of age and was the average weight
of ten consecutive eggs of ten the birds had reached 12 months
of age.

Egg number: Six different measures were used.

P,: Egg number to 50 days.

Py: Egg number to 250 days. (Production to a specific
period after the first egg),

P,: Egz number to -12 months of age.

P, : Egg number to 17 months of age (Production to a sepoi-
fie age).

P; : Date when first hatch is 12 months old.

Py: Date when first hatch is 17 months old.
(Production to a specifio date).

U.AR. J. Awim. Prod,, 10, No. 1 (1870).



48 M. A. BL-HOSSARI

It can be noted that the symbols showed at the beginning of each measure-
ment are used in the following tables in the part of “Results snd Discussion”.

3. Method of Analysis

The dala woroanalysed by the Electronic computerin University of London,
The computer prog:am was written to carry out a variance and covariance
companent analysisin the daviation of individual value from their hatch means.
for a population olassified in a hierarchical manner. This programme was
suggested by Prof. A.K. Maddison for the Pouliry Dipa-tment of Wye Collae.
A modified programme was prepared to fit the particular case of {he presant
data in the seconed shift analysis,

The use of deviations from hatch moans as a method of removing hatch
effects from tho data is only one of several methods which may be used (King
and Henderson, 1954a ; Skaller, 1954 ; and Abplanalp, 1958). A main vadna-
tage of using deviations from hatch averagein the analysis is to reduce the errors.
involved in varinge and covariance estimtes, besides the fact that this method
can be used in selection practice easily as a means of ramoving hatch variation.
The variance and covariance analysis was carried out according to the model
of Lerner (1950) ti give sires, dams and combined estimate.

The gonetic and environomental correlations ar also estimated as shown
by Lerner (1950) in the same model.

The standard errors of the genetic correlations were calculated acoording
to the method desoribed by Robertson (1959).

Results and Discussion

The results of the analysis are shown in Tebles (2, 3, 4 and B). The first
two tables include the results of the two experiments in season 1957/58. The
third one shows the results of the seond shift analysis, while the last table ind-
icates the pooled results for the two experiments (combining the vairance and
covariance components).

It can be seen that the phenotypic correlations in both experiments bet-

- ween the three egg woight mesures and the six egg number mesures are mainly
negative, but insignificant with the later egg weight mesurements 3. E.W,
exception to ths rule are the phenotypie correlations between egg nuwmber
to 50 days (P,) and the thres egg weight measures in 1958/59 which are all
positive although two of thei are insignificant. The phenotypie correlations.
tend to be smaller for the latter measures of egg number than for the early
measures. This is in agreement with Jerome e al. (1956) who found that
the phenotypic correlations decreased with later measures of egg nurmber.
Jerome et al. (1956) also observed that the correlations wero sn:all and nega-
tive but smaller than deducted in this study. Also Waring e al. (1962)
estimated small phenotypic correlation fall between limit of Zero and 0.7,

U.A.E. J. 4nim. Prod.,, 10, No. 1 (1970).
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Tt seems that phenobypic correlations agree in magintude with those ob-
tained by Blayth (1952) and Hale (1961). However, Ragab and Assem (1953)
working on the Cairo University Fayoumi flock obtained a small positive

phenotypic oorrelation between mean monthly egg weight and annual egg
number.

Overall, the negative phenotypic correlations appear to be larger in 1957/
58 than in 1958/59 results. It will be observed also that this same trend is
present in the envitonmental correlations indicating that they in 1957/58 may
have diffzred markedly from those in 1958/59, This, in fact, is true, as more
uniform environment was provided in 1958/59 than in 1957/58 and this may
have contribubed to the difference in the phenotypio correlations.

The ganotic cotrelations in 1957/58 resulss (Table 2) are negative and large
with, few exceptions, for M.E.W.and 3.B.W., and the six measures of eggnum-
ber. Tha ginetic correlations are, however, positive althongh generally small
between 12.E.W. and the six egg number measirements. Hogsett and
Nordskog (1933) ohtained a smali positive genetic correlation between winter
produstion and March egg weight, and Hicks (1958) obtained a positive genetic
oorrelation (.563) in “substandard” year (less egg number more mortality),
when the envirinmental gorrelation was negative, but in “standard” years
the signs were reversed and ths estimte was (-.45). Waring it al. (1960} did

not find negative correlations and showed in their results insignificant positive
correlation,

In 1958/59 resul:s, the gsnetic correlations obtained from the two shifts
{Table 3) analysis are again main by negative, though smaller than 1957/58
results for M.E. W. and 3. E.W., and the egg number measures and the genetic
-orrelations between 12.E.W. and the egz number mesures are no longer
all positive but are variable in sign and insigaificant in magnitude with the
exception of that botween 12.W.E. and P, which is significantly positive
However, in the s2cand shift results (Table 4), the genetic correlations between.
12.E.W. and the egg produsiion mesures become again positive. This
supports the previous finding in 1957/58 which sugges*ed that negative genetic
correlation hasnot existed, in this flock, between egg number mesurements and
egg humber moasurements and egy size at later stage of egg production. This
can perhaps be explained by the fac: tht this flock has not been subjected to
selection for egy produstion for long time, thus negative assosiation may not
yet have developed in late produstion season. The tendency of the genetic
corrolation to be insignificant with 3. 5. W, would be explained in view of the
same phenomnena.

Whan pooling the two experiments (Table 5) to obtain more precise estima-
ates, it can bs seen that, in general, the negative gentic and phenotypic and
correlations have been exited betwean egg number and egg size weighed at
sexual maturity, othorwise, there is no sigaificant negaiive correlation hetween
-egg number and egg size wiehged at later period in the laying season.

Overall the estimates of the genetic correlation, the result does not seem
to support the finding of Hagaett and Nordskog (1958) and Hicks (1958) in
respect of the correlation obtained with M.E.W., but scems to agree with
those workers in respect of the correla*ion obtained obtained with 3. E. W. and

UAR. J. Anim. Prod., 10, No. 1 (1970}.



M. A. EI-HOSSARI

18

‘BARMIRS PAMOMO) * (F+8 TOLJROLIOd [Byustlnoraay @
*BOJEILISN BUIR(F a BROTIV[OIIO0 OljaUay) : £
‘RPN BAIIE ] ustyp(azoy odiyomaygy : g
02— | 8P — 868" — zeE — | 691 — 567 — 26— ! 69— 0e— q
44 180" 188" g — 10'5— 01— egL — £l g~ gIg — £ '3
(g g5 — gee —| d
g — L858 — e — g — | 66— ¥Lg ep — | g | wop— q
6c3" Wl 60£" gge -~ | £0eT— Yz — 690°— | of9'— | oBE— ) |
87T gee— . 88F —t I
6LT"— oI — ¥z — g~ 81— 8L — W0e'— | olr'— | o8z’ — T
61" -— 608" 1% — = ¥1'— £0'1— = a¥p— B 'a
g1t 898 — 02¢ —| d
g — ¥8G"— e — 682’ — | 21— gog — 198 — L8 — | B0F— q
g6l" peT 8Lg WF— | P BOE"— o0L — aeL — | OFL— )
LT e — 85— 4 1
01— 0 — F82— oo1T — 50— 681" — 690 — | 880 — 08— a
LL D —_ i N £69° = 030" 881 — = 81— )
B — I —| ‘1
(it _
260°— | €60 — | 260 — q
616" — e — oIt 91— | 8L — 91— wWZ'— | B63 — | ¥ — )
F68" o't 30 8 — 0¥l — 91— | &1 — 201 —[ d b §
080"
a+s a 8 a+s a 8 ats a 8
_ q | mreIg,
o L MH S "WIH

(8061/L061) (HoAIANN®) ZZis DO

UKY SHEMON DEE NTIMIgY

ROILYTIATIO)—"E "oN HTAVL

Prod., 10, No, 1 (1970).

U AR J. Anim,



49

CORRELATION BETWEEN EGG NUMBER & EGG SIZE

LE1 668 — 9T —
209’ BIL” -
1 e £8¢ — 490" —
g1 — £80°— 898"
801 — g — 0 —
80— LG — BLE'T
630" — 9ge" — LE—
£00° 160" -
42 05E — €90 —
00— ge0’ -
90— wr— 080" —
oy 1L 980" —
aq-t+g a 8
"MCH BT

F8O —

I —

LLo—

o1 —

Lo —

880°

zZlo'— | O | 900°
Bl — | s — -
gor— | #8U— | 20—
£81° 930" 881" —
me'— | 81— | 00—
Br— | wi— | ese—
80— | 9uI'— | 10—
get’ L80° —
o R A 1 g0’
wo'— | 180— -

i

i
60 | wg0— | 6l
goT— | o — | 88—
a+s 7 a 8

"ME CE

986" —

¥LO—

[5.0 R

850" —

£90°

0¥ — oI o— ¥ —
PRI — FlLLY -
6LE— 99— 81—
e'g— 80— 80" 0—
€08 — Le 09—
L 800° %66
¥ — | GELTB— 6L —
9B — LLT’ -
P — oL — gL}
80— (LU -
BEE" ¥e LT’
08g” 25¥° w0
a+s a i)
WHN

5 —

608" —:

[H] t e

g8 —

10

it

ARTE ATHE ATE ATE MDTRE RTH

£

ey,

{6981/8061) (¥oArsmns) Tz

DoA ANV STEKON DO NIEMIEd NOILVATHEOD —'§ 'oN HTHVL

7.AR. J. Anim. Prod., 10, No. 1 (1970).



M. A, ELI-HOSSARI

80

o — ¥ e —
808" 118° -
680" — FIi— Ly -~
i 0L0"— b1 B
g Gag— L1 S
£91 WY i
e — g — 8P —
L 6sL” -
S8 — LEg — SLT —
88e” Fig” 60°
090" — EF1— OO0 —
9071 01 630" 1
a+g a g
MU B

080" —

880" —

PLOT—

Lo —

290" —

LLO”

00— 100" — & —
Bl — 881 — -
81— PLT 90—
098 608" 01"
020" — 130" |54
Sy — 9T — o1
260" — ¥ — Fo0
998" GEF" -
42 M 080 Wl —
180’ L0 — g’
FOO — 099°— 0*
a0 098°1 g1 —
a+s a 8
MU g

L1 e

i

ey =

808"~ g — Lo —
opg 98T — e
BOg 68— 09%°
8% — i — FLEI—
oF5 — ¥i8 — oEL —
¥35 — ¥ — LLg —
965" — 56— 081 —
8Ls — BLT'— =
801" — €69 — £60" —
958 — 180" — [ A
ant’ 18%* 680"
80°L €09° 138
a+s a 8
"WHI'R

9% —

¥$8E"—

888" —

86—

L8l —

138’

A&UH AMTHE ADH RMTDE ANTH MUR

3

i |

‘1

‘I

spe1g,

fi961/8961 (LAINs aNO0OHR) (9OATAMAS) TS DOE ANV THGNAM DOE NEEMIHY NOWLYIZUMO)—P ‘0N CE AN

UJ.A.R. J. Anim. Prod., 10, No. 1 (1970).



bI

CORRELATION BETWEEN EGG NUMBER & EGG RIZH

Tone[eIzod

zoe{allod #13adal) P

[PJUSTUnOIADY WA

wopepexies ojdfjeuoyd dr

sjoqutds eos paunswaly |

081" +0¥8° gpe— | 060°— | SLT FO¥2 — | BV — | OF1'— 2yl Fg0g— | 048 — | FOE'—

8CT +E€L0° ¢0z"— | 80T— | 991 T80 — | §1&°— | 6L1'— #80° FoLe— 98¢ — | 9% —

] e o 0+ I 181 — | 60°— | @81 FLree— | 181 — | 61 — | OIL "Free— | g8 — | 06—

TLEHeel | 86— | TR | WU Fgo1— 6T - | €81 — GIITepg — | 788~ | 0L

b

160°+¢81° | 661°— | 880" — | &8I’ Fgig— | $L0°— | 0607 661 Y998 — | 861 — | 981 —

@00"-+L18" | 06%— | 690°— | 680" +1¢5° 990 — | G50 — | L60 FQI¥’ Ly 890"
muh mmh &h _M..‘.m _H.H th wu n..Hh m..h

Ml TMH € TMHEN

JeainsBagy

(szasaa Gg/gge] ANV 8¢/LG6T SELVHIISH CHI004)

H7I§ HPE ANV YEgWON 90 NAXMLE" ROLLVIAEAON—"¢ HTdV.L

C.AR. J. Anim. Prod., 10, No. 1 {1070}



59 M. A. BL-EOSSARI

12.E.W. The significant negative genstic correlation obtained in this
study between egg number and egg size at maturity (M.E.W.) agree fairly well
with those estimated by Wyatt (1954) and Abplanalp (1957) who reported
signifieant negative genetio correlations between egg number and egg size being
-.43 and -.47 respectively.

The observation that the genetio correlation hetween egg number and egg
aize has decreased with the later egg weight in production sesson, was also found
by Thomosen (1960) who obtained -B4 and -.26 for the genetic correaltion
hetween annual egg production and egg weight at 10 and 30 weeks produe-
tion regpectively.

Tow environmental cortelations have been reported in the literature but
those presanted here are consistently small and mainly negative, thus agreeing
in sign with thoss of Jerome et al. (1956) and with those of Waring ef al.
{1962), but contrasting in sign with Abplanalp (1957), Hieks (1958a) and
Hale (1961), who caleulated these correlations as .25, .21 and .21 respectively.

Thare is no well marked diffsrence between sire and dame component of
covariance, However, in 1957/58 results the sire components are larger than
the dam eomponents in the positive sense for the genetic correlation between
12.E.W. and egg number measurementas. This does not exist in 1958/59
in the two shifts results but seems to appear to a certain extent in the second
shift results. In 1957/58 results sire egtimate is also larger than dam estimate,
in negative sense, for the genetic correlation between M.E. W. and P,. The
same trend can also be observed in 195859 results in both analyses, with a
marked difference betwaen sire and dam estimatbes for the egz weight measure
and egg number (P;). This evidance for disparity between the dam and the
sire components of covariance might be explained as sex-linked effect (Warring
et al., 1962}

There is also evidence, shown in the tables, that the dam components of
covarinnce are larger than the seize components in some cases. This sugpests
the presence of maternal effect, as well, which might make the relationship bet-
ween the two traite and inflating the dam covariance component. It might
colud also the sex-linked effect in the analysis. It must be noted however,
that sampling errors are generally assumed because the limitation of the data
in each experiment, and might explain the incongistency among the estimates
of genetic correlation, from year to year and from measure to measure. More-
over, the assumption underlining the theory of genetic correlatinn musat also
be tdken into consideratinn (Flacomer, 1960).

Furtheromors, it should be mentioned that mathematical pooling for the
results of the different experiments (Table 5) has decreased sampling error due
to the limitation of the data and has, in fact, indicated the more relaiable
estimates for genetie correlation.

I AR. J. Anim. Prod., 10, No. 1 (1870).
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