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INLROMICLION

Demand for certain kinds of humen food, partioc-
ularly those of snimal origin, hes been lncresasing
during the lsst few decsdes. Poultry meat 18 one of
the most popular kinds of humen food. Yet, it could be
produced under verying envirocumentsl conditions. On
the other hand, it 18 well established that chickens
can convert feed stuff to meat mors sfficiently than
all the othar classes of farm snimsis. Thus, the

_poultry industry is regerded now adays as being ths most
promising source fof-producing animal protaiﬁ reqﬁired
for buman supply. To meet this challenge various

~ attempts has besen umdertaken to produce improved ger-
mplssm in chicken. Thus, the utilization of hybrid
chicken, 88 g mean for cgpturing the existing, hybrid
vigour hss been of prime importance to poulfry breeders.

,,,,, ﬂ!ha m,t the present study wes o get informe-
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crossyn fur broller production. The genersl and Spue—
cifiec comblning abilitlus snd maternal and sex-linked
effects were estimated irom the results of tuis experi~
ment+« R.R.S. was described as a breeding method for
expleoiting both sdditive and non—additive genetic var-
lance, without being faced by the serious disadvantages
that would be insued in developing inbred lines to be

used in crosses.



REVIEW OF LITERATURE

Heteroais

Although the sconomic advantages of hybrid vigour
have becoms obvious since mule was first produced, it is
»mly during the present century that deliberate attempts
nave besen made to explalt this "extre vigour™ in plant
%pd animal prodnction.

The word "haﬁm.'oaia" was proposaed by Shull (1914),
for this inoresse i vigolm following the union of dis-
idimilar gametes. He ob;ectad to the term negative :
1eteroels when applied to a decrease in sigze, vigour,... |
sbe. Dobmsusky (1950,1952,1955) put the term Meuheterosis”
a8 applied to increese fitness and “luxuriance™ for the
sase6 at which may not alter or may even dscrease fitness.

g '_ Snme tb,eor:les were put to explain the phenomenon nf

Central Library - Ain Shams University



existence of u number of loci in wilclh tie aeterozyyrcte

i1s a superior ta either homozygotes, and vigous then in-
creases with the proportion of heterozygosis. Some fip-
dings heve been mads in bar.ey by Gustafsson (1946) who
hes emphasized the importance of factors which may produce
beneficial effects as heterozygotea and highly deletertous
88 homoezygotes. Hull (1945) has postulated the exlistence
>f "overdominsnce” to explein the results of his regression

snalysis of corn yields and this is e8gentially the seame
ldea.

An slternstive concept called ™dominance hypothesis™
'iret stated explicity by Bruce (1910) and Keeble and
’elliow (1910) has come to be widely accepted. This idea
lepends on the observation that there is a positive
iorrelation between recessiveness and deterimental effect -
‘or dominance and beneficial ef.:fect). According to this
iypothesis some of the deterimental recessiveness brought

ato the hybrid zygete by one perent are rendered in-

Efective by their dominant alleles received from the

Sher. The Tesult is an increase in vigour of the hybrid 7
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stocks. dssuming, without evidence,

that dominance was
pooitively related to fituers,

fle concluded that the
cross of two pure breeds Produces s mean vigour greater
than the collective Bean vigour of the parents.

snd Sprague (1931) provided evidencs that at least 8ome
¥ the improvement in vigour on crosaing inbred

Richey

lines is

lue to increase in the number of dominance rather than

0 increase in heteroaygosity.

Jones (1917) pointed out two criticisms ratged

galnst "Keeble and Pellew's dominzace theory™. Firstly,

f heterosis were ascribable to dominance of factors it
hould be possible to recounbine in a homozygous condition,
R generations subsequent to the ¥2, all of the dominant

naracters in some ind.ivid.uals and all of the recessive

1 others. The dominang bomozygotes should have equal

.gour to the hybrids, and when inbred ahould net exhibit

iy decline in vigour. It had not proved PosSsible teo

‘oduce such individuals. Secondly. it was considered that

&uminance were the correct epranation, the B2 explang-
on- would Bbow an &smetr:.cal ﬂistzrbntion- The Saqe
vest:.gab‘or s‘hbwed that #ith linkage and C'olhns (1921)

med jihat w.ﬂzh4 la:!ge nmbwaf{ae%ars, ﬁm—:::rthh

ST
A
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and Shull were very similar uid corli not b AiOLipuie
sted in practice.s Zrow (194£,1952) Laos :own theoriticnlly
that 1f all the deleterious rececsives were reglnced by
their doainance alleles the selective edvaontage and yield
characteristics of an equilibrium population would rise
by 5% st » maximum. So, some other mechanism aust there—
fore be orerating to account for the other increase of

vigour more than 5%.

On the otkher hand, keeve und hkobertson (1952) re-
ported a theory that the hybrid is better and more adap-
table because it has a greater biochemical versatility,
i.e. having more kinds of genes, it has more different
kinds of enzyme systems. This theory bad some direct
support from the discovery of "hybrid substances"
(Haldane, 1955) and indirect suppert from the increasing
evidence showing that hybrids are more adapteble than
inbreds (Lewis, 1955).

Bowman (1959) concluded that it seenms kighly pro—
bable that there is no single zenetical explanation of
heterosis but that dominance, whether partial or complete,
and all types of genetic interaction combined in diffewent
populations in different situatien result in heterosise.

He added that two conclusions may be drawn which are’
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Lust (1946), Fusilio on1 sprapuc (1952) 111 woto
and durdekog (1959) reported Lust weneral cowbining
ability 1s a consequoace of additive genetic effects
while specific combining ability is a consequence of
nen~additive genetic effects (dominence, overdomin:nce
and epistasis). Lush added that the differences in
specific combining abilitvy cen include also differences
due $0 Mendelian segregation and another differences
caused by uncontrolled variation in the environment.
Also, Bosilio and Sprague (1952) cited that it may
include a considerable pcrtion of the gen: type—environ-

ment interaction.

Sprague and Tatum (1942) have demonstrated the
importance of specific combining ability as a source of
variation among single crosses of corn. Moreover,
Basilio and Sprague (1952) reported thst specifie com~
bining was consistently greater than general combining
ability variance, while the latier will commonly be
more efficient in predection than the other. The var—
iance of specific combining ability includes not only
the non-additive deviations due to dominance and epis—=
 tasis but also a considerable portion of the genotype—

environment interactione
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burpel wnd Leamsureuz (1-47), snul Goto and Nordskor
1959Y, using Leghorn breed of cliicken sugyested Lint

dckin' was not of major {mportance.

iinle snd Clyton (1965) invectipguting tne sane
o:¢ept in Leghorn breed and its crosses showed that
enetic interactions were uniaportent. Eisen et al
1966-b) worked an elght by eight diallel cross ex-
eriment among four lipnt -ad four hegvy-type inbred
ines of poultry over three year period. The results
howed that genersl combining ability veriance wss the
o8t impertant type of (enetic variability for the
ajority of the traits studied. Specific combining
bility variance was low in aegpuitude for aost traits,
ndicating bthat dominance agnd epistatic was of little

mportancee.

Although Hill and Nordskog (1958) showed the

mportance of general combining ability over specific

ombining ability, they coacluded that for lines that

ight previously have been selected for general combi-

ing ability, the relative impertance of specific '

ombining ability would probably increase as was found

y Sprague and Tatum (1942) i corn. Also Can et sl -
1959) in a study on the Leghorns, New Hampshires and — '""'**;%
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heir reeiprooal orcasses, found that non-sdditive gene
ffects were of cunsiderable importence in conyributing
¢ the variation in shank length, keel length snd body
epth, where as, they were cf questionable significance
¢ their contribution to the varlation 1n gain in

eight from 4 to 9 weeks but sppeared to have little or
o effect on becdy welght at either 4 or 9 weeks -f sge.
earden et al (1964) in a full diallel crossing experi~
ent using 3 White Leghorm and 3 Rhode Island Red
¢losed-floek" strapins sugiested that general combining
bility was much more impcrtant than specific ccmbining
bility for five-and ten-month body weights. Contrarily,
pecific combining ability was estimated to be of more
mportance for sexual maturity, hen-day snd hen—housed

gg production to 260 end 470 days.

Matgrnal and Sex Linked Bffects

Meny workers showed the importance of maternal
afd aq:ulinkgd gepetic effects in nAny of econcmic '
!Bltsf-GDtO and nbxdskgg (1959) demonstrated theat 1mp - !
aﬂé:reaxprocal cross effects we;e ;é; T““ :

ortant

resent far some of the ecﬁnomlc tralts studled.
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haracters snd body weight, wi.fle the sire influences
aturity and egg producti.n. Jue same result: were
vund by Penlonzhkevich (1963). oOcbrynine (195z)

sing Leghcru, Moscow breeds snd their reciprocal
rosses, Kawahara and Ichikawa (1959) using Woite
eghorn end Barred Plymocuth Rock breeds and their
rosses, Beilharz (1960), Liehner and Torges (1953)
sing White Leghorns and White Rocks, Cock and wlorton
1963) using two inbred linss oI White Leghoru and
heir erosses, Kuit (1965) using White Leghorms snd
hode 1sland Reds, Potemkowska and Swierczewksa (1965)
sing two linee of Polpare, Rageb et al (1967) usring
ayoumi, Balady, Rhode Island Red breeds and their
rosses and Erasmus et al (196&), all demonstrated the
aportance of sex—linked and reciprocasl effects in all
conomic treits studied in chickens. Also, investiga—
ing the same phenqmenon, Kawahara (1961) on White
eghorn and Barred Plymouth Rock breeds, King et al
1963) in White Deghorns, Wearden et ml (1964,1967)

n White Leghorns and Rhode Island Reds, and Dinu
ndTu;:cu (1965) showed the significance of maternal

Bfects in all the cconomic traits studied in chickens. . . ..
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ere estimatel} te account I'or sbeut [ive per cwns of
Lo o variation in body welvh:, but me Influence oo
ryual warerity cculd be dexinstrated.s  Als,
luchowskt et gl (1963) usin. four breeds of cuickens
nd Priars et al (1963) decunstrated tne nop si, nifi-
ant eflect of sex—~linked and reciprocal effects in

ome characters.

nggrrent and Reciprucasl Recurrent Selection

o i s o e S S A i i - s Bk M WA o e e i e i e o e

“he use of inbred liaes for hybridization in
zcimals is faced by some difrficulties. The cust of
eveloping and maintaining the pure lines needed to
roduce the Fl hydrids and the "double crosses" of Fl

ybrids is still rather expensive.

Donald's (1955) data illustrate that the reduc—
ion of litter size of swine on inbreeding is such
hat one pig would be lost before weaning for every
7enty per cent increase in inbreeding. Even if a
omozygous inbred was produced, it would ususlly die
efore reaching maturity or prove to be infertile,
ince Donald's data also showed that his inbreds were
aly about half as good as crossbreds in these respects.
pnald, in his work showed a tofal of Q.4 % and 4.4 %
Bﬂaiﬁéiitieé”fbf inbred and outbred litters, respec—

i#ely. The results of inbred hybrids in znimsis differ
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