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The Effect of Crossing of Chickens on Fgo
Characters

G. A R, Kamar, M, Mostageer and S. Kothy

Animal Production Department, Faculty of Agricullure,
Cairo University, and Ain Shams Universiy ¥, Cairo, Egypt,

Tl;'m-,x; pure breeds, Fayoumi, White Baladi and Rhode Island Red,
and their reciprocal crosses FR, RF, BR and RB were used to
study the effect of crossing and the factors involved in the inherit-
ance of egg  weight, components weights and percentages, age at
sexual maturity and body weight at 12 months of age. A throughout
matermnal effect was observed in the inheritance of all studied
characters when crossing ecither Baladi or Fayoumi, with the dual
purpose breed, the Rhode Island Red. Hybrid vigour was observed
in the crosses of Rhode Island Red dam and Baladi or Fayoumi
sires with respect to egg and components weights and yearling body
weight. Most of the maternal effect that caused the increase in egg
weight of crosses was due to increased albumen rvather than yolk
weights. The crosshred having the Fayoumi as sire and the Rhode
Island Red as dam is suggested as larger sized eze produces.

In a series of studies, a number of crosses were done between the different
foreign standard breeds and the indigenous breeds to detect, as far as possible,
the most suitable crosses, either for egg or meat production. In all these
studies only the indigenous Fayoumi breed was used, while the foreign breeds
were represented by the egg and dual purpose breeds.  Most of these studies
recomnmended the crossing of Fayoumi with the dual purpose breed, ¢, the
Rhode Island Red, either for egg or meat production (Ragab and Samak,
1956 ; Ghoneim et al., 1956 : 1958 a ;1958 b ; 1958 ¢ ; Badreldin ¢t al.,
1959 ; 1961 a ; 1961 b Mostageer and Kamar, 1961). However, in most
of these studies the other Important native brecd was not used, ie. the
White Balads,

In this work, it is hoped fo compare the two native breeds and their
crosses with the Rhode Island Red, as the successful dual purpose breed
in Egypt, with respect to their egg characlers and related phenom.ena.
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Material and Methods

Seven matings including the pure Vayoumi (), While Balad; (B) and
Rhode Island Red (RIR) and four reciprocal crosses of Rhode Island Red
males with Fayoumi females (RI), Rhode Island Red females with Fayoumi
males (I'R), Rhode Island Red males with White Baladi females (RB) and
Rhode Island Red females with white Baladi males (BR) were made and
their offsprings were reared. Chicks were hatched by the middie of January..
At the age of 14 months, after 2 to 5 months from sexual maturity, 48 eges
cut of 16 hens from each breed and cross (cach represented by 3 egos) were:
used to estimate the various components of the egg according to the method
used by Hafez et al. (1955). The experiment was done during the first week.
of Tebruary.  After weighing the egg, it was hroken and the volk was freed
from the albumen and weighed, The shell was cleaned by delicate filter
paper to remove the remains of albumen.,  The shell was then weighed with
the two shell membranes. The weight of the albumen was caleulated
by differdnce. Shell  thickness was  alo  estimated to  the nearest
0.05 ml.  Age at sexual maturity was recorded for each hen. Also,
the weight of cach hen at one year of age was recorded. Al the birds were
treated alike with respect to feeding and managerial conditions prevailing:
on the farm. Statistical analysis were done after Snedecor (1956)), for the:
analysis of variance of subsample means of equal subsample numbers.

Results ynd Discussion

The two indigenous T and B breeds had the same egg weight, compo-
nents weights, components percentages and shell thickness. However, the B
hens had heavier body weights, although atiaining sexual maturity at slightly
earlier age. RIR hens had significantly heavier egg, albumen and yolk weighls
than the two native hreeds. The B and T' eggs were of significantly lower:
aibumen percentage and higher yolk and shell percentage than the RIR
eges.  Also the fwo native breeds had heavier and thicker shells than the
RIR shells. IR hens bad significantly heavier hodies and older age at
sexual maturity than the other two breeds (Table 1), In the previous stud'es,
the trend of variations hetween the pure T' and RIR breeds with respect
to egg characters, body weight and age at sexual maturity (Badreldin ef al.
1959 ; Mostageer and Kamar, 1961) are in agreement with the present
findings.

In general, most of the ege characters of the crosshred hens had nearly
similar values as their purebred dams suggesting the existance of maternal
effect.  Although the eger and components weights of the two native hreeds
were low, yet the crosshred hens produced eges of somewhat heavier weighls
as compared fo their purebred native breeds, This is more obvieus 1 fthe
crosshred of B owith R than of the T owith R, Similar trend was also clearle
abserved in shell thickness, which could be due & Iivbrid vigsour i addition
to the suggested maternal effect.  Albumen percentages of the eroschred
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TABLE I Breed and cross difterences in cgg  characters and related phenomena.

Breeds and crosses

¥ B | RIR "R’F’I_ FR | RB | BR
Feg wh . . . .. .. 46.7 | 46.9 | 54.5 45.3 i 59.2 47.6 | 59.9
| |
Range . . . . . .. 399 42.6 46,3 37.7—! 45.6— 41— 49 9—
57,00 | 59:8 | 63.9 49.8 72,1 | 53.8 ‘ 73.9
Albumen wt. . . . | 25.5 25.4 2.4 24.6 | 352 | 6.0 36.8
Range - . ... . ol 7 220 | 33— B - g~ Blg— 300
30,8 35001 39.7 27.8 45.8 31.1 | 48.6
| i
Albumen % . . . . . 5.6 543 591 54.3 ‘ 59.4 ‘ 4.6 | 61.2
| ' ‘
Range . .. ... s SL9—! dag=| se9| awé) sag 50,5— 57.6
57.9 | 5807 70.7 58.2 63.5 67.5 67.7
| | ‘
@ (ol i R A, 15.4 15.6 | 16.7 | 15.2 ‘ 1725 15.7 ‘ 17.0
| | | |
Range . . .., .. a0 13— 13.1— 122~ 13.2— 13.0—| 14, 7—
201 | 20.5 ‘ 15.8 ‘ 19.5 ‘ 20.6 180 | 193
Yolk % . . . . ... 33.0 33.3 30.9 105 | 0.2 | 33.0 ‘ 28.7
Range .. .. ... 30.5— 284 | 26.7—| 30.1— 26.0— 29.3— 22.0—
3.0 | 342 | 350 | 392 ‘ 34.1 | 316 | 32.8
Shall W w oou. ‘ 5.8 5.9 I 5.4 | 55 6.1 59 1 6.1
Range . . ..... %48-| 48 134 4.5—| 4.9--] 4‘74 4.6
|- %t | 27 66 | &5 | 73| &8 | 7&
Shell % . 12.4 ‘ 2.5 10.0 2.9 | 10.4 ‘ 12.4 10.1
Range ., .. ... . m,sfi 11.2—| 7,3—‘ 10.7—! 92| 10.9—| §.6—
4.8 158 1.3 13.9 | 12.4 4.0 13.1
Shell thick, . . . . . ‘ 7.4 | 7.2 | ‘63 | 7.2 ‘ 6.4 7.1 6.5
Range . . . ... . 62— 6.3~  4.6— 6.0 5.5— 58— 5, 20
5.0 \ 9.0 72 ‘ 8.5 ‘ 7.4 8.0 7.
Body wt. . . . . . L1124 |12?7 i2109 213 2118 1422 2214
BAfEs « oo« w4 .| 930 1080 [610— |l'om-- 1670—  [1150— [1840—
1250 490 (2570 11430 |2440 1690 2640

Sex matugity . .. .| 195 | 189 | 300 ‘ 176 249 182 307
i | |
Raigh' o o am o s [ 138— | 148— | 210— | 110— | 185— | 46— | 265
BL |35 |30 |2 290 246 | 335
| | | ]
N.B.
1. Shell thickuess in units of .05 mm, 2. Sexual maturily age in days.
3. Weights in g, 4. Body weights at 12 months of age.
5. Differences between breeds and crosses of all the items are highly significant at
P> .01 '
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hens from ¥ and B dams were similar to the percentages of their purebred
dams, while the albumen percentages of the crossbred hens from R dams
were higher lhan the percentage of their pure R dams. The contrary was
observed in yolk percentages. The percentages of yolk of the crossbred
hens from I and B dams were similar to their purebred F and B dams,
while the percentages of the crossbred hens Drom Rodams were lower than
the percentage of their pure R dams. It could be suggested that most of
the maternal effect that causes the increage in egg weight which was achieved
by crossing T and B with R is mainly due to the merease in albumen weight,
while few way attributed to yolk weight, Shell percentages of crosshred
hens were similar to their purebred dams showing elear maternal cffect,

In previous studies, also clear maternal effect was observed in egg and
comiponents weights and their percentages when the ¥ owas crossedd with
duel purpose breed such as R (Badreldin i al, 1958, Mostageer and Kamar,
1961). Meanwhile, the crossing of a light breed, such as White Leghorn
with ' produced a paternal effect on egg amd components weights and per-
centages (Badreldin e al, 1959 ; Mostageer and Kamar, 1961).

The most suitable cross for egg production, mainly for egy size, is the
cross of the I wales with the R females, as it produeces the larger eggs,
aven heavier than the R with relatively larger volk and shell weights and
percentages,  However, the crossing of B males with R females is also sug-
gested.  These crosses are alse better than the crosses of I' with While
Leghorn, the egg producing hreed (Badreldin el af, 1959 ; Mostageer and
Kamar, 1961).

Most of the crosshred hens attained sexual maturity at an earlier age
than their purebred dams, except that of BR. IHowever, a maternal effect
can he clearly observed. This trend of results was also observed m the same
reciprocal crosses studied by Badreldin o¢ al (1959). This also emphasize that
FR cross is the most suitable cross for egg size as their age if sexual maturity
is greatly earfier than the other large sized egg BR cross or the pure R hens..
In general, all the purebred and crossbred hens aftained sexual wnaturity at
a later age than that previously observed by Badreldin et al. (1959). This is
mainly due to the date of hatch, as the chicks that hatch Jater in the season
attain sexual maturity at later ages (Hafez and Kamar, 1953). The hens
of Badreldin et al. (1959) were batched on November, carly in the season,
while the hens of the present study were hatched on January, late in the
geason.

Also. a clear maternal effect can he clearly observed with respect to body
weight of crosshred hens at 12 months of age. The weights of the crosshred
hens weire even heavier than the'r purehred dams. This is more obvious in the
B cross with R than in the T cross with R that may be due to the fact that
the purebred B dams were heavier. The observed malernal effect in hody
weight seems to be increased by the hvhrid visour effect. Also, material effect
was ohgerved by Badreldin of af. (1959) in similar reieiprocal crosses of F
with R, - ' A § g
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