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ic progress gained in AG per sereri-

i attzived by sel

Genetic selection has been ysed successfely in increasing egy produciion,
Lerner and Cruden (1948) showed 1hat becryse of the high genetic correlation
between part year production and total annual production, seleciion for the
latter based on the former would. not diminish genctic progress az compared
to selection based on complete records. The deceeased generation interval
due to the use of part records could actuaily increase the snnual genetic-

progress,
Maddison (1954) found that the genstic and phentoypic correlations

between the partial record to the end of Movember and the full record were
0.591 and 0.691 respectively. The corresponding cstimates between the partial
record Gl the end of December and the full record were 0-697 and 0.719.
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Morris (1963) pointed out that there was strong evidence that continuous
selection for part-period egg production will provide steady gain in the cha-
racter selected, but that this will eventually be achieved at the expense of

the production period which follows the part - period.

Nordskog et al. (1967) selected for early {part) records and the percentage
of egg production in two breeds of chickens (Leghorn and Fayoumi) over
eight generations. The genotic correlations found between part and full records
in the two breeds were considerably higher (0-88 and 0.89) than the pheno-
typic correlations (0-53 and 0-48). Also Kinney and Lowe (1968) reported
a very high genetic correlation of 1.0 between rate of production to 40 weeks
of age and rate of production to 70 weeks of age.

Genetic correlation estimates between total percent production and each
of percent production to 40 weeks of age ; from 40 to 55 weeks of age and
from 55 to 70 weeks of age were reported by Kinney ez al. (1968).  These
estimates were 0-80, 0-99 and 0.87 respectively.

Saadeh ef al. (1968) estimated genetic correlations between rate of lay
to 260 and 500 days of age for various selected strains and crosses from sire
covariance. The values ranged for 0.67 to 0-99 with an average of 0.93.
The comparable estimates from dam components ranged from - 0.39 to 0.94
with a pooled value of 0-66.

Emsley (1973) reported estimates of genetic and phenotypic correlations
between early percentage of production antil 32-weeks of zge ( ERPR ), un-
til 60-weeks of age (PR60) and until 72 wecks of age (PR72). The values of
r, and r_hetween (ERPR) and (PR60) were 0.86 and 0.69 and those between
(ERPR) and (PR7Z) were 0.78 and 0.59. The corresponding values for
correlations between (PR60) and (PR72) were 0-98 and 0.92.

Flock (1977) gave estimates of genstic and phenotypic correlations between
part and total survivor egg production in G different 2-weeks veriods, The
values of the genetic correlations ranged from 0.36 to 0-97, the phenotypic
correlations ranged from 0.32 to 0.96. He concluded that egg production
in adjacent periods is more closely corrslated than in remote periods. Also,
the genetic correlations are Ligher than the corresponding phenotypic correla-
tions except for peried 1.

Material and Methods

The present study was done at the Poultry PBreeding Research Farm,
Faculty of Agriculture, Cairo University. Six generations of Fayoumi were
used to estimate the genetic and phenotypic correlations between the total egg
production (A6) (the number of eggs laid during the year following sexual
maturity ) and several partial records to be showin presently.
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The population of the first year was considered a randombred unselecied
population. Selection was directed towards increasing egg production using
an index involving only the egg number till 48 weeks of age, and was practiced
for five generations, DBeside the estimates calculated each year, a pooled es-
simnate for each correlation was calculated using the data collected over the
six years.

The characters studied were :

1. The actyal number of eggs laid till certain ages :
Al till 40 weeks of age ;
A2 till 44 weeks of age ;
A3 till 48 weeks of age ;
Ad till 52 weeks of age ;
A5 till 70 weeks of age ;
A6 till 365 days from the first egg (full record).

2. Three-days-a-week cgg number produced in the “A” periods. These
were denoted by “a".

All data were corrected for hatch effect each year according to Harvey
(1960). Hierarchical analyses of variance-covariance were applied (Henderson,
1953). Estimates of heritabilities of these traits were published elsewhere
(together with the numbers of sires, dams and progeny (Ezzeldin and Mos-
tageer, 1983), The standard errors of the genetic correlations were compu-
ted by Robertson’s method (1959).

Reuslts and Discussion

Tables | and 2 show the genetic correlations (together with their standard
ersors) beiween the full record egg number (A6) and the other “A’ and “a™
traits. Tables 3 and 4 show the estimates of the phenotypic correlations
(++S.E.) between the same traits.

The pooled estimates of genetic correlations between the full year record
(A6) and the five other “A’ traits {Table 1) ranged between 0-596 and 0. 934,
Except for A2 (the number of eggs laid till the age of 44 wecks) the value of
the cotrelation increases with the increase in the length of the part-record and
the standard error decreases. The estimates of the phenotypic correlations are
lower than their comparable genetic correlations and ranged between 0-363
and 0.878.  As expected, a gradual increase in the size of the phenotypic
correlations by the increase in the length of the partial record can be observed.
It could also be seen that the standard errors of the phenotypic correlation dec-
rease with the increase of the size of the phenotypic correlations. VanVleck
and Doolittle (1964) reported genetic correlation estimates among monthly
and 500-day egg production (about 70 weeks, A5 here) ranging from
0.55 to 1.07; their estimates of phenotypic correlation ranged from 0.28 to
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0.80. In similar studies, Lerner and Cruoden (1948) and Oliveroer al. (1957)
found also that; without cxception, the phenotypic correlations are smaller
than the geneiic correlations. The pooled estimate of the genetic correlation
between A6 and AS (number of eggs laid till 70 weeks of ags}, was very much
closer to the phenotypic correlation - between them (0934 and 0.878), but
such difference was much higher with respect to all the shorter paitial records.
The high genetic correlation between these two traits (A6 and AS) indicates
that these measures are evaluating essentially the same scurce of genetic vari-
ation. Also the same conelusion was arrived at by Oliver et af. (1957) who
reported an estimate of 0966 for the genctic correlation between the number
of eggs laid in 300 days production (about 44 weeks, AZ here) and the number
of eggs in 365 days produstion.

TABLE I. The genetic Cerrelations (-=8.0.) between AS snd the other (A, egg number

traite,
! ' ' T3t |

1974 | 1975 w936 | 1971 | 1978 1979 Paeled

AL 02T 2% 0011 1 0865 0.442 g2 1 0613
0,195 L0100 | 0,185 | 40.342 | +0.123

A2 0.810 | 0998 | 0752 6.579 i 0.59
+0.132 | 0002 | 0042 | k0308 =+0.109

A3 . .| a8is s | s | o810 | 0.757 = 0.738
40118 | +0.114 | 20216 +0.075

Ad 0,746 ‘ % R i 0.965 |  ®+ 0.856
40152 ‘ +0.054 | +0.031 +0.043
AS:, - Dg28 | e 5 w3 ‘ B G988 0.934
| +0.119 ‘ ‘ | ‘ +0.009 | =4-0.02

& more than L

Tt is of interast t6 note, that with respeet to the genetic correlations, the
pooled estimates are less than the comparable values estimated in the base
population (in 1974) for Al, A2 and A3 and higher with respect to A4 and AS,
A3 (the number of eggs laid till 48 wecks of age) was the criterion used in sel-
cction. The first three trails are genetically very highly correlated (the genetic
correlation between any twe of these traits in the base population was found
to be higher than 0.96, and so was also the case in the pooled estimates). Scl-
gction, it seemed, had succeeded in loosening the genetic correlation between
these three traits on the one hand and A6, ie. AG became less dependent
on the trait of ‘egg production . selected for, and thus rendering Ao
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more dependent on the rest of its components, the eggs laid after 48 weeks of
age or Ad and AS. For instance, the genetic correlation between A6 and the
number of eggs laid during the period from 70 weeks of the pullets age till
the end of the laying year was - 0 172 in the base population and was aug-
mented to - 0 329 in the pooled estimate.  The comparable phenotypic cor-
relations, however, did not change much (0.466 and 0.49% respectively).

TABLE 2. The genatie correlations ( == 8.1.) between A and the ‘e’ {rails.

‘ 1974 | g ‘ 1976 l o7 | 197 1979 | Pocled
at 0.578 i 2.798 | 0.645 9.570 e 0.617
40280 | 0208 ‘io.zm 4+0.318 0,133
a2 0.720 |+ 0.925 0.802 082 |+ 0.556
40195 40,072 | 0,130 | =£0.167 0112
a3 | 0.666 R o871 | o 0,500
40,213 | 40,100 | +0.013
ad 0 610 w wx o *o 0.847 Wi
--0.229 +0.213
a3 I 0.780 w 0779 | e i Lk 0.761
10154 40,985 40,067
.,‘16 E | CE ] EES R HoE 0342 Ak
. +0.165 i
|

s+ more than 1.

Using part records in selection to increase total egg production {40 here)
could serve to decrease the generation interval (ie., to increase the per ann-
um genetic gain) and the amount of labor used. Deécreasing the number of
rapnesting days could further cut down the expenscs of recording. The
corrclations between A6 and the “a”’ traits (the three-days-a-week record)
are thus shown here (Table 2 and 4). The genetic correlations between the
“a" records and AG are all less than the comparable figures caleulated using
the “A” records in the base population (of 1974). However, the reverse could
be seen with respect to the pooled estimates (except for A5 and a5} Itis
known that the genetic progress gained per generation by using part records
relative to the gain attained by selection on A6 will be 1y hy / tias where hy
is the sguare root of the heritzbility of the part record %, and hay is the sguare
root of the heritability of the full record A6. Using the peoled heritability
values of the traits relevent published by Eszeldin and Mostageer (1983) and
{he pooled genstic correlation values of this work, it could be seen that the
amount of penctic progiess using the four part records shown relative to the
genctic progress gained by direct selection on A6 will be as foltows :

Egypt. ], Anim. Prod, 24, No. 1-2 (1984)
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Al - 56Y%; al : 45%
AZ 1 RS a2 : 60
Al 8259 al : 69Y
A4 99Y a4 T9%
TABLE 3. The phenotypic correlations ( - S.E.) belween A6 and the other ‘A’ epg
number traits.
1974 1975 1976 1977 1978 1979 |Pooled
Al 0.311 0,472 0.124 3.469 0.315 0.346 0.363

+0.029 | £0.026 | £0.039 | 40,022 | 4-0.037 | =+0.043 | +0.013

A2 | 0.38 0.540 0.155 0.521 0.368 0.496 0.423
| #0028 | 0024 | 40030 | 40020 120035 | +0.037-| +n.012

A3 0.480 0.584 i 0.164 0.568 0.451

+0.025 | 40.022 | #0.039 | +0.019 | 4-0.033 | 40.028 | =0.011

0.650 0.493

Ad 0548 } 639 0.212 0.640 0,568 0.773 6.581

+0.023 | +0.020 | 0,03 | -0.017 | +0.028 | +0.020 | =0.010
AS 0.800 0.870 0 245 0.932 |

{40,013 | +0.003 | 2:0.003

; 0,819 0.791 0.878
40012 | 40,083 | +£0.632 Jia.om |

TABLE 4. Tae phenetypic correlations ( 3= S.E.) between AS and the ‘a’ trails.

 19m s | 197 1977 1978 i 1979 | Poaled
S | Rt e T R |
| | |
al 0292 | g.458 0.120 0.432 0.297 0.305 0.340
40030 | 0027 | +£0.030 | 40.023 | 20037 | 20.044 | +0.013
| i | ;
@2 | 031 | 63 0.147 0.460 0.346 0.447 0.392
| 40028 | 0024 | -£0.030 | +0.022 | +0.036 | =0.039 | +0.012
| i .
a3 | 0457 | 0.560 | 0.132 0.476 0.427 0.574 0.45
40,024 | +0.023 | +0.039 | +0.022 | 40.033 | +0.033 | =40.012
ad 0.518 0.618 | 0.203 0.513 0.508 0.664 0.517
| £0.02¢ | 0,021 | 0,038 | +0.021 | 40.030 | 40.027 | 40.011
as | 0763 | 0.549 0,402 | 0.832 0.783 E 0.933 0.789
| 0.014 | £0.009 | £0.033 | £09.09 | £0.0I5 | 0.006 | 30.005
af I 0.955 0.840 | 0.535 0836 ! 0.756 0.458 0,902
4+0.003 | +0.010 | 40,028 | #0.008 | 40.017 | 0,013 | 2-9.603
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TABLE 5. The genstic correlations{ -4 S.E.) between A4 and the other* A’ egg number

traits.
!
| 1974 1975 1976 1977 1978 1979 | Pooled
At 0.997 we 3 0.908 0.803 0.838 0,980
‘& +0.001 "= +0.053 | #0.132 | 40.451 | 20,004
Az ‘L o 0.980 |  *e 0952 0.85% L 0,963
} 40.013 r 0025 | 40106 -+0.011
A3 o “ | DT 0.939 | o o 988
| 40016 | 40.051 | 0,033
|
**  more than 1.

TABLE 6. The genstic corvelations (<= S.E.) between A4 and the ‘a’ fraits.

1974 | 1975 1976 1477 1978 1979 | Pooled
|
al 0.982 0.998 *u 0.958 1 0.935 o s
+0.009 | +0.002 | =+0.026 | 40.052
a2 % s 4 i 0.568 i ok
=+0.029
a3 0.994 i i e o e U.675 0.856
40,003 . ~+1.011 0,043
ad 0.998 L o 4 ool 0.2M 3
—+0.001 i —1.0%
&

more than I,
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TABLE 7. The phcaoiypie correlutions { —5.E.) between A4 and the ether ‘A" Fpp
number traits.

P17 o7s | 197 1977 | 1578 ‘ 19749 Pooled
R B (P || S ‘ ‘ SR S

Al 0816 0.802 0.826 0.810 0.817 | 0.709 0.802
+0.011 | 0.011 | 0,013 | +0.010 ’ +0.014 i 40.024 | 40.005

A2 C.593 0.905 " 0,902 0.896 ll 08s¢ | 08w 0.890
40,007 | 0,006 | 40.007 | 20.006 ; 40,009 f +0.013 | 4-0.003

A3 0.965 0.967 0.964 % 0.959 | 0,950 : 0.958 0.960
40.002 | 4-0.002 | 4£0.002 | 4=0.002 | =0 004 It -=0.004 | 4-0.001

TABLE 8. The phenotypic correlations ( 4-8.E.) between A4 and the a’ traits.

'
1974 1975 1976

| i
1977 ‘; 1973 1579 | Poocled
i

al U.758 | 3.7 | 0.803 0.733 0.7¢4 0.658 0.748

+0.012 ‘is.o.z_—s-y +0.014 | 40013 | +6.017 | -+5.028 | ~40.006

) 0.865 | 0834 0 861 07719 0.833 @.791 0.824

0004 240018 | ==0.609 | 40.011 0,013 +3.018 | +=0.00s

23 0.932 0883 | 0942 | 0797 0.891 0.867 0.874
:

+0.004 ‘ 40,007 | 0.005 | 40.010 | 0008 | 20.012 | 0.003

ad 0.966 0.507 0,968 0.787 0.839 0.878 | 0.885

| 0002 | £0.006 | £0.003 | 0011 | 40,009 | 0011 | 4=0.003

Clearly, full records give more genetic progress than the comparable three-
days-a-week records. Reduction of the labor in trapnesting will, in fact,
reduce the genctic gain seriousely,

Egypt. J. Anim, Prod, 24, No, 1.2 (1984)
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it is now clear that, selecting on A4 will give the same amount of genetic
progress in A6 attained by using the full record A6. That is to say that A4
could be taken as an early substitute of A6, except that it increases the “per
annum’’ gain, since selection will take part early in the producticn life of the
bird. A4 in turnis a character that should be sought also, for its own sake,
since it determines the first cash income for the brecder, and the production of
its last four weeks ( A4-A3 ) will determine the number of chicks that can
be hatched for the selected pullets. Tables, 5,6,7 and 8 show the genetic and
phenotypic correlations of the easly “A’ and “a’ traits with A4, The fta-
bles show that the genetic correlations between A4 and all the traits up to a4
{except a3 in some years) are almost 1 in all the vegrs studied. But since A4
has higher heritability compared to the “A* traits of shorter periods (and
also the “a’ traits) (see Ezzeldin and Mostageer, 1983), direct sclection will
produce more genetic gain than any of the shorter part records.
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