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BATA_ of 270 pullets produced from atriatlel mating system were

' utilized to study the nature of egp production ond to evalpate
cstimaies of heritobility and correlations for traits of comulative
and pericdical recordings of egg number in Dokki - 4 chigkens,
Related traits to egg production were studjed and their genetic
parameters were, also, estimatod.

The obtained results arc summarized as follows :

1. Egg number and egg weight increased gradually with the pro-
gressive commlative periods of ege production, While with peria-

‘dieal recording, egg number was shown to be slightly decreased

with the successive peripds.

2. The method of recording epg number on the basis of two days
per week (50.4 egps) was betier and more reliable than that of one-
week per month (42.2 eggs). The first meihod included a relatively
longer period (81.2 days), while the second method included a rela-
tively shorter period (71.0 days), for testing the pullets,

3. Components of variance due to sire (6.1 %) were lower than
those due to dams (24 6 %) in all periods of comulative recording;
indfcating the importance of maternal effects (18 .5 %) in determin-
ing egg production.

4. The non-additive gensiic effects were not important in determin-
ing egg number either for comulative or periodical recordings.
However, thesc effects were of significant importance when egg
recording was on the basis of each of two - days per week (22.5 %)
and one week per monih (52.6 %). Indicating that non-additive
genetic effects-are imporiant in determining egg number when part
recored is for a long period of production.

5. The combined estimaies of heritability for traits of comulative
recording wore higher (0.616) than those of periedical recording
(0.393) ; lilcewise higher estimates were obtained for recording of
two - days per week (0.332) and lower oncs for one week per
month (0.187)., Indicating that testing the pullets for a longer
period of time gave the genctic varizbilities better chances to
express themesclves distinetly additive,
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6. The pallets roached sexusl maturity at an eerly age (170.9 days)
with a relatively heavier body weight (1 530g), and layed at a rate of
62.9 % with an average cluich size of 2 .67 eggs. Maternal of-
fecis wore, also, found 10 be important for age at sexual maturity
(22.1 %) and rate of laying (8.4 74). The combined estimates of
heritability for age of sexual maturity {0.715), rate of laying (0.469)
and c!i:j]{ch size (0.302) indicate that these traits are relatively highly
haritabie.

7. The genetic and phenelypic correlaticns ameng (raits of
cge number for comulative and  periodic recordings  werc
a1l nositively high.  The high positive senstic  rolationship
betwsen the first and the last period of recording indicate that the
highest annua! egg  production could he attained by using
for zenetic scleciion the production of the pullet during the four
week pariod hotween 36 znd 40 w The regaiive gengtic ond
phenotypic relationships botween ego al sexual maturity gnd eech
irait of egp recording indigate that early sexudl maturity is asseci-
iated with the ability of the pallet (o produce eges ot a high vate
duving the course of sgz production.

<

o

Information on both additive and non - additive genetic variances is of value
in formulating effective breeding plans. An approach to estimating non-
additive variance is to deliberately design a mating system such that non -
additive variance can be cstimated from thesire X dam interaction. Where
dialiel or triallel matings are used, sets of sive are usually rotated among pens
of dams between hatches, Progeny from each set of matings are then
produced in difitrent hatches. This results in a confounding of hatch effects
with sire ¥ dam interaction.

Egz production in chickens is a complex mairic trait showing vatiations
during the period of production. There are several metheds for partial reco-
rding to evalyate egg production. The aim of these metliods is to sherten
the generation interval and to improve egg performance by carrying out gene-
tic selection in an early stage of ezg production.

The present study was based on data collected on pullets Produced from
trialiel mating plan designed to obtain information on additive and non -
additive genetic variances ; and to estimate heritabilities, genetic and pheno-
typic correlations among traiis of partial recording of egg production as well
as genetic parameters for some other rclated traits,

Material and Methods

This study was carried out at the Poultry Rescarch Centor at Anshas,
Sharkia Governcrate, Animal and Poultry Production Research lInstitute,
Ministry of Agriculture.

3 serics, 3 males and 3 groups of females per series of mating were intro-
duced into a mating design constructed to obtain unblased estimates of
the additive and non-additive components of the hereditary variance for
traits of egg number from a flock of non-inbred Dokki-4 chickens. Thirty
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tandomely chosen males were assigned o one of thirty breeding peas. Each
male was mated to 10 randomely chosen females, with a total of 300
females. The fomales were assigned to the males at random except that sib
mating was avoided to provent inbreeding depression. Male pens were
tripled and each triple of males constituted a unit or a triallel sct with a total
of 10 trinllel sets. The sccond series of mating was made in such a way that
males within each set were switched with females of each breeding pen of
that set. The {hird series of mating was similarly carried out. The vesul-
tant shift of males constituted the second and the third series of mating
with a restriction that females of a breeding pen within a set were mated only
one time with a given male from that set. Pedigreed eggs from females of
each series of mating were collected daily and individually weighed for a
period of 15 days (to allow maximum number of chicks per mating) and then
incubated. After each time of shifting males, eggs laid for a period of 10
days were discarded from the experiment so that pedigree of the produced
chicks from the assigned males of each series of mating could be assured.

The following traits of epg production were stndied on 324 pullets (dav-
ghters) from parents of the mating system which were chosen randomely at
sexual maturity from a tota] number of 3587 one day old chicks :

1. Egg number produced from onc-day old up to 36, 40, 44, 48, 52, 56
and 65 weeks of age (trzits of comulative recording).

2. FEgg number during the different periods of 36 - 40, 40 - 44, 44 - 48,
48 - 52, 52 - 56 and 56-60 wecks of egz production (traits of periodical reco-
T ing},

*  Fge number during the first week per month of egg production.

g number during two days (Saturday and Suiday) per week throu-

&

~ht the entire period of egg production.

Lo

5 Age and body weight at sexual maturity.
4 Rate of laying.
7. Clutch size.

Two types of adjustments were made to reduce the environmental varia-
hility and to simplify the statistical analysis.

»1 To avoid missing cells; only data from dams which yielded surviving
pullets in each series of mating (270 pullets) through end of egg pro -
duction were utilized,

h) A correction for series effect was made within each set of mating system.

A type of maternal effect resulting {from changes in age of dams from
one series to another must be considered.

Egypt. J. Anim. Prod. 24, No. 1-2 (1984)
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The adjusted data of each set were statistically analysed by the applica-
tion ot ‘ustorial design with unequal number of subclasses described by
Becker (1975). Componenents of variances and heritabilities for each trait
as well us oorrelations among the studied traits were

estimated.

Results and Discussion

Least square mieans

The least square means of traits of egg number for comulative and period-

ical recordings in Dokki-4 breed of ¢
results show that egg number was comu

reached 178.0 eges at the last period.  Also,
gracually with the progressive periods of egg pro
41.0g during the first period and 45.2g during
Thus, egg weight increased gradually with advancing age
decreased egg weight during the carly periods of egg production

hickens are presented in Table 1. The

latively increased with the successive
periods of egg recording. The record of egg number per pullet reached the
average of 45.1 eggs at the beginning period of egg production ; while it

the fact that the reproductive organ as well as the body weight of
did not reach the optimal stage of maturity and, therefore, were not distinctly
active to deposit more nutrient materials in the egg.

average egg weight was increased
duction. Egg weight averaged
the last period of production.
of the pullet. The
might be to

the pullet

TABLE 1. Least aguave meaus (--staadsrd errors) of iraits of egg number for comulative
and periodieal recovdings.

Comulative Recording

Perindical Recording

!
te gl
|

Traits i Fge number | Ave. egg Tealts ! Egg nmumber | Ave. egg
B . wh | ol O
|

0—36 weeks 45,14-1.92 41.0 36—40 weeks 19.340.54 43.9
0—40 weeks 64.4-+2.18 41.1 A0—A4 weeks | 19.240.53 | 44.4
0--14 weeks 83.6--2.40 42.4 44—48 wecks 18.7--0.66 46.0
048 weceks 102.3-+2.54 43.1 48—52 weeks 18.74-0 36 46 .0
0.—52 weeks | 121.,04:2.72 43.5 52—56 weeks 17.74+0.57 47.0
0—56 weeks 138.6--2.93 44 .0 56— 60 weeks 17.140.55 48 6
065 weeks 178.04=3.34 45.2 2 days [ weeks| 50.441.38 453

{ week/month 42.241.13 44.5

Egypt. |. Anim. Prod. 24, No. 1-2 (1984)
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When the comulative records were devided into different periods of egg
production, egg number per pullet was shown to be slightly decreased with
the successive periods (Table 1). Early period of production (36 -44 weeks)
was characterized with more egg number (38.5 egps) of small size
(44-2 g). Medium period (44 - 52 weeks) was characterized with medium
egg number (37-4 eges) of medium size (46.0 g). While the last period (52-
60 weeks) was characterized with less egg number (34-8 eggs) of large size
(47-8 g). Egg number during the early period of production was increased
by omly I-1 eges than the medium period. Thus one may, therefore, recom-
mend that trapnesting for selection or culling can be carricd out during the
carly period of 36 - 44 weeks starting from hatching date, fe., after
about 12 weeks from sexual maturity (24.4 weeks). Mostageer et al. (1978)
found that the average of egg number for 040, 0-44, 0-48, 0-52 and
0 - 70 weeks of age and full record were 6.12, 12,77, 21-92, 32.69, 82.01
and 119.77 eggs respectively in Fayoumi chickens ; indicating that the low
of production resulting from delayed sexual maturity (38 weeks) and also,
because the flock had not been subiected to any kind of genetic selection.

The average of egg number reached 50-4 and 42.2 eggs when perfo-
rmance of cgg production was recorded on the basis of two-days per weck
and one week per month, respectively (Table 1). Thus, the method of reco-
rding two - days per week gave more clear and accurate picture of egg produc-
tion than the method of recording one week per month. This is true
since the first method included 81 -2 days for testing with an average of 0.62
egg per day ; while the second method included a shorter period of testing of
about 71 .0 days with an average of 0-59 egg per day. Part record of two
days per week might be recommended for flocks of low or medium level of
production, while one week per month might be preferable for high laying
flocks. These results arc inagreement with those of Obeidah et al, (1962)
who reported that the method of two - days per week was better than the
method of one week per month.

Least square analysis of variance

Results of Table 2 indicated that there were no significant differences be-
tween sires in all periods of cgg number recording. The differences between
groups of dams, however, were statistically highly significant in all periods
of comulative recording. The respective differences of periodical recording
were singificant only for the first (36-40 weeks) and the last (56-60 weeks) pe-
riods. These results indicated that the pullets differed in both age of sexyal
maturity and persistency. The diiferences between each of sires and groups
of dams were stastistically significant for the performance of two-days per
weck and one week per months (Table 2). This means that the dams - were
genctically hetorgenous and inhereted their daughters different genetic make
up for egg number, In general, the sire X groups of dams interactions were
not significant in all periods of egg recordings without fail.

Egyps. ]. Anim. Brod, 24, No, 1-2 (1984)
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TABLE 2. Nansquares oftraits of ezg number for comulative and periodical recordings.
; : .
Soaree of | 036 | 0| 0iaa | o] vis | v Puigs
vigriation [ d.f. weeks weeks | weeks weeks weeks |wecks weeks
Comulative Recording
#
Sire ] 20 966.4 I 1161.8 | 1344.8 | 1543.9 | 1653.8 | 3050.4 | 2773.2
| |
¥ | R I ik ’ L] = na LE | L
Group of dams 20 1826 .8 i 21596 ] 2404, 2738.5 | 3173.7 | 3849.5 | 34425
Sire X Group ’
of dams 40 565.5 1 713.3 ‘ 938.8 | 1101.0 | 1181.5 | 1188.7 | 1586.5
Residual ‘ 159 674.7 866.4[ 1064.3 | 1244.9 | 1476.6 | 1745.0 | 2519 6
1
Poriodical Recording
]
Source of 36—40f 40—44 | 44—48 | 48—52 | 5256 | 56—€0 | 2days/ 1week/
variation |d.f. |weeks woeks | weeks weeks weeks weeks week month
ST el S A (R PR T { I, PR B
|
Sire 20 6'.6| 54.7 |? 858 | 54.8 68.9 46.9 349.2 582.1
Group of I | “ i
dams 20| 117.9] s4.6 | 696 | 60.7 | 794 | 1026 | s44.7 | 5800
Sire X !
Group of e
dams 401 §3.1| S1.2 | 439 33.2 27.3 334 | 2554 | 513.2
‘ 36.6 | 786 | 613 | 670 587 | 341.4 | 2477

Residual | 189

53'Si

# Bianificant at P=0 05
** Significant at P=23.01

Components of variances

The estimates of components of variances of egg number for each period
of comulative and periodical recording are presented in Tables 3 and 4, resp-
ectively, The percentages of variances due to sires were lower than those due
to dams in all periods of comulative recording. The variances due to
sire components averaged 6-1%, while those of dam components averaged
24-6% (Table 3). Thus 24.6%, of the total variance of egg number contains
18.5%;, maternal effects and 6.19% additive genetic effects. The maternal
effects in this study can, thersfore, be considered as an important factor in
determining epg production in this flock of Dokki-4. Similarly Jerome

Egytt, ]. Anim. Prod, 24, No, 1-2 (1984)
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et al. (1956) and Sato and Nordskog (1977) reported a relatively high propor-
tion of maternal to additive genetic effects, Morcover, the component of
variances dye to dam and consequently the maternal effects decreased
gradually and slightly with the successive periods of egg performance, i.e.,
maternal effects decreased with advancing age of the pullet. On the other
hand, the non-additive genetic effects was found to be not important in
determining egg number in this study,

Considering the components of variances for traits of periodical recording
(Table 4) ; it was found that the average percentages of variance components
due to sire (9.6 %) was near in magnitude to that of dam (10.0%). Howe-
ver, the percentages of variance components due to dam yere higher than
those of sire during the periods of 36 - 40 and 56- 60 weeks of age. The ma-
ternal effect in periodical recording was relatively lower than that of comu-
lative recording which contributed only about 9.0%. Again, maternal
effect was shown to be an important factor in determining egg number for
the first and the last period of production ; which might be attributed to
different age at sexual maturity and persistency of the pullets.

TABLE 3. mstimates of the components of variance for commiztive recording of egg number

| | |
Compone- | 0—356 | 0--40 | G—dd | 08 | 0—852 | 0-56 | 0—65
nis of weeks | weeks | woeks | weeks weeks | weeks weeks
variance | i - s ' _ s
i
Oy 64.7 | 735« 80 .1 [ 7.7 118.5 172.9 2425
Oa* [275.2 | 333 | 3764 | 4275 | 4956 | 5937 | s0s.]
|
Osa® | 000.0 0000 0030 000.0 0000 0000 55.3
Ot 6747 866.4 1064 .3 { 1244 .9 1476.5 17450 2519.6
Op? (10146 1233.2 1520.8 | 1780.1 | 2090.6 2511.6 | 30622 .5
Components as percent of the phenotypic variance
i I | r
Oa? | 6.4 57 [ 5.4 " é.l | g 0 6.9 6.7
i
O4* ‘ 271 | 268 ’ 248 24.0 { 23.7 286 | 282
Oed® 0.0 (3 O 400 0.0 0.00 G).0 15
Ow? 66,35 07.5 ’ 69.9 62.9 .6 605 69.6

+ MNegative estimates considercd zero

Egypt. ]. Anim. Prod, 24, No, 1-2 (1984)
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TABLE4. Estimates of the compouents of variance for periodical recording of egg number,

Compone- | 36-—40 J, A—44 | 4448 | 48—52 | 52—36 I 56—60 | 2 days/ | 1 week/
nts of [ weeks woeks weeks | weeks weeks wieks | week month
variance
0st | 4.1 6.0 9.8 1.7 8.4 5.9 208 | 20.1
0at 13.8 3.1 Tk o Suge b &30 94 68.7 | 40.7
Oud? 2.3 32 0o 0.0 0.0 0.0 | 1249 342.0
Ow' | 53.8 | 56.6 f 786 | 613 | 7.1 | sy | 414 | 2474
Op* | 740 | 689 | 955 J 8.6 | 83.7 | .1 | 5558 | 650.5
‘ | :

Compouents as percent of the phenotypic variance

Og * J 5.5 f £ J 10.3 ‘I 14.9 { 10.0 §.0 3.7 ] 3.1
0a* | 18.6 | 45 | 74 | 71 I 9.8 | 128} 12.4] 6.3
Gsa® | 31| 46 | 0.0 06 | 0.0 0.0 | 225 526
owt | 927 |l 82.1 \ 82.3 fl 73.0 l §0.2 F w2 | 614 380

4 negative estimates considered zoso.

Similarly, the dam components of variance for part recording of two
days per week and one week per month were higher than these of sire com-
ponents (Table 4) ; indicating the influence of maternal effect. The Sire X
dam interaction was again not significant in most traits except for part record
of egg number for two - days per weck (22.57)) and one week per month
(52-6%). This suggests that non-additive genctic effects may have a signi-
ficant importance in determining egg number when part recording is for a
long period of production than for a short period. Jerome et al, (1936) re-
ported that the magaitude of non-additive variance was larger for prodyc-
tion of 365 days as compared with shorter period up to four months.

Heritabilities

The heritability estimates along with their standard errors for traits of
comulative and periodical recordings ate presented in Table 5. With res-
{ pect to traits. of comulative recording, higher estimates of heritability from the
dam components were obtained (averaged 0.984) than those derived from the
sire compounents (averaged 0.244) for all traits which might be attributed to
maternal effects. Similar results were found by Ezz-Din (1977) in Fayouni
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chickens. In addition, the combined estimates of heritability averaged 0.616
which can be considered as a relatively high value. Thus, rabid improve-
ment of egg production in Dokki-4 breed could be attained by genetic selec-
tion utilizing the additive genetic effects.

TABLE 5. Hstlnates of heritability (J- standard ervors) dueto sire, dam and sire -
dam for traits of comulative and periodical recordings of €gf number.
|
Compone~ 036 0—-40 0—44 | 0-fy 052 —50 0—063
nis weeks weeks weeks [ weeks weeks weeks weeks
| |~ B |
Comglative Recording
Sire 0.255 0,229 0.211 0.242 0227 0.275 0. 208
=+0.020 =+0.019 +0.0i9 40,015 +0.017 =+0.024 | +0.0%6
dam 1.085 1.070 0.950 0.961 (.948 0.946 ¢.889
=+0.031 =+0.030 ==0.025 40,027 0023 =+=0.028 =+0.426
Sire+dam G670 0.560 0.601 0.611 0.588 0.611 0.572
40,005 =+0.005 | 40,005 +0.065 +0.005 | 40002 | 40.004
Pariodical Recording
|
36—A0 | 40—44 | 44—48 | 4852 | 5256 \56—-(:'0 2| days/ 1 week/
Component | weeks weeks weeks weeks | weeks | weeks weeks montk
|
Sire. P0.222 G 348 0.410 0.595 401 0.318 0.150 0.142
|<-0.019 |2=0.013 +0.018 |40.015 __-I;O.EBQ =+0.014 |4-0.014 =+0.020
i
dam I 0,746 0.180 0.297 0.265 0.392 . 513 0.494 ! 0.250
|40.029 [40.016 |:0.014 |40.014 |40.017 |£0.024 [£0.018 | =0.018
Sire-{-daun | U484 0.264 4,354 0.0 0.397 244 0,322 0.187
[H0.606 |4:0.606 | 0.005 |£0.004 100,004 | 0,804 | 40,004 +0.606
| |

Consedering the traits of periodical recording, nearly similar values of
heritability were obtained for each of sire {0 382), dam (0.402) and combined
(0-393) components (Table 5). It is clear then, that the heritability estimates
derived from comulative recording were higher than those dervied from pe-
riodical recording, This might be due to the fact that pullets were tested in

Egypt, J. Anim. Prod. 24, No, 1-2 (1964)
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a long period of time with comulative recording which gave the genetic var-
iabilities: a better chante 1o eXpress themselves among the pullets than with
periodeal recording, ‘Fhis point of view might also hold true forpart recor-
ding of egg number on the basis of two - days per week since it estimated a
relatively higher combined value of heritability (G-332) than that on the basis
of one week per month (0-187).

TABLE 6. TLeastsguare m2ans {Z-standard eryors,) el age and body
welzht at sexual maturity, rate of layisg and clntch size.

Traits | Least square means

|
Age at sexual matarity (days) Y | 1709042 .41
Body weight at sexual maturity () ‘ 1530.100.03
Rate of laying (percenizge) 62,9041 .13

Cluich size (number) 7 .6240.10

Related traits to egg production

Results presented in Table 6 indicate that the pullets reached sexual
maturity at a relatively early age of 170 9 days (about 24.4 weeks of age)
with a relatively heavier body weight of 1530 grams. Previous studies of Ta-
wefesk (1981) reported nearly similar age at sexual maturity (248 wecks)
but lighter body weight (1340 grams) in the same breed of chickens However,
very late of sexual maturity (38 weeks) and lower body weight (1077
grams) weie teposied by Fzz EL-Din (1977 in Fayoumi chickens. Obidah
(1969) found that the average of age and body weight at sexual maturity were
329 days and 1466 grams, respectively in Rhode Island Reds.

In additon, the pullets layed at a rate of 62.99% and had an average clu-~
tch size of 2 62 eggs all over the period of production (Table ). Thecomu-
lative rate of laying within each period starting from sexual maturity to 36,
40, 44. 48, 52, 36, and 65 weeks of age was 591, 6L.6, 63.9, 64 2, 65.1 and
62.7 percentages, rvespectively. While that respective cluich gize was 2-46,
2.59, 2.68 , 2-70, 2.70, 267 and 2.52 eggs. It is clear that the puileis
started in laying with relatively lower rate and small clutch size, then both
of them increased gradually till they reached a plateau level duting the period
of 44 to 56 weeks of age (6427 and 2.69 cges) ; after which each of rate

Egypt. ]. Auim, Prod, 24; No. 1-2 (1984)
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of laying and clutch size started to be decreased during the last period of
production. The pullets of this study can be considered to lay ata relatively
high rate and to have a relatively larpe clutch size compared io other pure
breeds used in previous studies. Mahmound e ai. (1974) reporied rate of
laying of 63-4% in Silver Montazah and 5967, in Golden Montazah, How-
ever, lower rate of laying (56 6% was ieported by Yamada et al. (1958) in
White Leghorn,  Assem and Ragab (1955) veported an average clutch size
of 1.94 for Baladi and 1.97 eggs for Fayoumi chickens. Also, kheir El-
Din er af. (1976) found that the average clutch size was 2 0 eggs in Fayoumi
and 1-7 in Plymouth Rock.

Results of Table 7 indicate that therewere significant differences between
groups of dams for age at sexual maturity and rate of Iaying; which means
that the dams were genetically heterogenous since this flock of Dokki-4 had
not been subjected to genctic selection. There wiere no significant differences
between sires and between sires X greups of dams iateraction in all traits ;
indicating that the non-additive genetic efiects were, also, not important in de-
termining age and body weight al sexual maturity, rate of laying and clutch
Size, '

TABLE 7. Least squarc analysis of variance for age and boGy weight at sexpal maturity,
rate of laying aund clutch size

| |
’ Age 2t |Body weight {
Source of variation d.f. sexial | al sexual Rate of Cluich

|

I! i maturity | maturity Jaying size
. f o o] AP — T S
Sire 20 i Wi | oasss | sz 2.2
Group of dams [ 200 | 3201.7%+ | 0.0830 |  465.7* 27
Site X Group of damll 20 J' 839.3 | 0.0¢62 l 118 .6 1.4
Resiguat ] 189 J (015.1 ' 0.05it | 270.3 2.5

* significont at p <=2 0,05
**  signiflcant at p = 0.01

Results presented in Table § show, in general, thai the peicentages of dam
components of variance are higher'than sive corpenents; indicating the pres-
ence of maternal effects which were 22. 1 7 8-4% and 1-4Y% for each of asc
et sexual maturity, rate of laying and clutch size respectively.  Similar
results were reported by King and Henderson (1954) and Van Visck and Dool-
ittle (1964) who reported that maternal effects wers important for age at sexyal
maturity and persistency of production. However, Sato and Nordskog (1977)
failed to show such effect in their studics.

&
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TABLE & Hstimates of the compoonents of variance for uge and body weighl a1 sexual
maturity , rate of laying and clutch size.

! |
Age at ! Body weight Rate of Clutch
Components of seXual al seuxal laying size
variance maturity maturity
Os* 107.6 0.0148 26.26 0.20
Oa* 457.3 0.0044 55.77 0.24
Osa* 000.0 0.0000 00.00 0.00
Ow? 10i5.1 0.1511 265.22 2.48
Op?* 1580.0 0.1703 350.25 2.92
Componeats as parcent of the phenotypic variance
Os* ‘| 6.8 | 8.7 7.5 6.8
0a* l 28.9 i 2.6 15.9 8.2
Oea® 0.00 l 0.0 00.0 0.
Ow? i 642 | 887 76.6 $4.9
| |

- Negative ectimates considered zero.

In general, the sire heritability
(Table 9) due to maternal effects.
high for age at sexual maturity (
size (0-302) ; indicating that these

therefore, must be considered in sclection programs.
reported by Abd EL-Gawad (1975).

Genetic and phenotypic correlations

The genetic correlations among
periodical recordings based on ful I-
correlations are presented in Tables 10 an

phenotypic
(Table 10)

Egypt. ], Anim. Prod, 24, No. 1-2 (1984)

estimates were less than those of the dam
The combined estimates of heritability were
0-715), rate of laying (0-469) and clutch
{raits are relatively highly heritable and,
Similar results were

traits of egg number for comulative and
sib componenis as well as the phenotypic
d 11, respectively. The genetic and
correlation coefficients among comulative traits of egg number
were all positively high with over all averages of 0.965 and 0.918,
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TABLE ©  %utimates of heritability due to sire, dum and sive 4 dam for age and hody
welgh  at sexnal maturity, rate of laying and clatch sizo.

Age at Body weight
Camponen's sexual at sexual Rate of Cluich
maturltuy mafurity laying size
Sire 0.272 0.348 0.300 0.274
4-0.019 +0.016 =+3.013 =+0.016
Dizm 1.158 0.103 i 0.637 0.329
+0.035 +0.004 | 40,023 +0.017
Sire -1 dam 0,715 0.225 | (.569 0.302
=+0.00 -+0.005 0,004 I =0 005

respectively. In addition, highly positive cstimates of genetic relationships bet-
ween each comulative trait and each trait of two-days per week (0-722), one
week per month (0-213) rate of laying (0-894) and clutch size (0:652) were
obtained. The over all respective averages of phenotypic associations are
0.651, 0.715, 0.847 and 0.615. It should be pointed, out here, that these
correlations are in part automatic. One would expect that genes which affect
cgg number at a given period of recording would also affect egg number at
another period during the course of cgg production., and since egg number
at the last period was genetically positively highly correlated with any other
period : thus, one may sugeest that genetic selection for improving egg produc-
tion would be carried out during the carly period ol about 12 weeks after
sexual maturity; which in consequent would decrease the generation interval,
However, relatively high negtaive genetic (-0-394) and phenotypic (-0-590)
correlations were obtained between age at sexuz! maturity and each trait of egg
recording (Table 10). This means that when a pullet reached sexual maturity
at an early age, one would expect thatthis pullet would have the ability to
produce eggs at a high rate over all periods of egg production. Similar
results were reported by Obeidah ef al. (1962), Acharya et al. (1969) and Ezz
EL-Din (1977).

The genetic and phenotypic correlations between rate of laying and each
trait of two - days per week (0-917 vs. 0-749), one week per month (0980
vs. 0.825) and clutch size (0-795 -vs. 0-781) were all positively high ; this is
{rue since rate of laying can be considered as a relaible representative of egg
production.

With respect to the associations between traits of egg number for periodical
recording (Table 11) ; the genetic correlations were in general highly positive
(0-795), while those based on phenotype were moderately positive (0-333).

-

Egypt. J. Anim. Prod. 24, No. 1-2 (1984)



M .S, HANAFI AND A.F.M. EL - LABBAN

NE.QJ 150 0—
690'0—| €70
| 680°0

mmo.ql__

Wl _ LS
%o.@i; apg’
0z1°0 _mﬁ_w.
feig __ €55
560°0 ,_Em“.
%0 _wmu.
(20 _.E
| 1L1°0 i ISLO
Lopi o | 08870

™ WS ME _ WEY

|
6o | _
omo.o!_ N:.oﬁﬂ

9520 | p¥5°0

16l ¢ _m«w_n.o 4

Cle gl v Sm.c.i_
PELY _.E_.ho _
w080 _Pﬁ.a #

_ {7670 |
£96'9 | _

TLE'O ,_mmm,o _

60 | 1860
| oas0 | es5°0 i

1780 7 ooy

_
SYMO | M
o0 | 950

1
Y600 | 0£8°0

£49°0 i 290 _ Goae | goc”

68570 :&.o Tm@.

‘ozig umhio SEURAY = SOV
SUIAB] 10 D = T4
-fapTyEL (EIXIS 1B JUbiem Apogr = - WSAE
Ryppanyens [ER%SE 4T o8y = NSV
_ |
1§60, | L87°0 f g ; SOV
T80 | 8LL°0 i suito 4 1
950 C— 160 G— Su.cdr.._ mmo._”wl-i WSME
PIETO—| CEL 0| S6L 0 WSV

3 * U/ AL |
o |

_ ymfskep T
\ot8 0 _ 63L°0 _ LEL 4 A G50
l s160 | £280 | 0280 | M 860
1560 | se60 | 858 __ S8 2570
7_ oL 0 | 176’0 icmc _ S g0
i 160 i.@.a. S
_ 6660 | si6'0 _ M b0
_ 066'0 7 'SqM 9E—0
|
i 25 B

_.Eu..a

o (psuodep 24068) sypeuefoy GiE-(ing 50 pIsRE Jarnt

‘(jEHoSH MCR) SUONBRIICD sidieuand

S5a Jo SwpI0es ARPINIECY 32 SHEH Suoue SEONTNeS onsEen G H1EVL

Eeypt. ]. Anim. Prod: 24, No. 1.2 (1994)



ON ESTIMATING GENETIC PARAMETRS OF PARTIAL EGG. .. 65

TABLEYT . Genetic correlations ameng traits of periodical recording of épg numbiy
hased on full sib components (above diagenal) and phenatypic correlations
{(helow diagomal). . < <

6= 407 40—84 | 4448 | 4852 | 52456 | 5660 Rate

weeks.. | weeks | wecks | weeks weeks weaks of laving
36—40  weeks 1| 0140 1 0789 7 02377 @419 0524 0.6596
40—44  weeks .20l 1.786 | 0.154 | 1.448 2454 | 71,756
4448 woels ‘ ooso | o6 | Taed | 144 | 0826 | 1.077
48—52  weeks 0.304 | 0295 | 0402 0669 0.646 0.799
s2—56 weeks | 0270 | ©.148 | 0333 | 0.438 0.467 0,869
5660 weeks |0 0,287 0.089 | 0240 | 0288 0462 A 4,815
Rate of laying [ 0.569 | 0.463 | 0530 | 0.624 | 0,629 0.5%

"

The same logic of explanation for the correlated traits of comulative reco-
rding, also hold true here. High pesitive genetic relationship (0.524) was
also estimated between the easly period of 35-40 weeks and the last period of
55-60 weeks of production, Thus, genetic selection and/or culling for improving
traits of egg performance could be carried out during the four - weeks period
hetween 36 and 40 weeks. Mostageer ez o, {1978) reported that the highest
annnal relative efficiency could be obtained by using for selection the produc-
tion of the pullet during the four -week period between 40 and 44 weeks in
Fayvoumi chickens.
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