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INZRODUGCRIION

leterusis constitutes the hesrt of the cormercial live-
stuck production as being praciiced tuday. Zhis in turn depends
upon the degree of heterozygosity which again is principally affec-
ted by the genetic architecture of the populations crossed. "ilthouv=-
gh free crossing is & dunger on the one side which everyone can see,

wou cluse inbreeding is &« aldden danger on tue vener". Crusses ol

Alctinet genetic groups can be made either for direct production of

commercial animals, ur to develup new seed siucks walca will be used

eventually as parental strains,
l

che term heterosis is defined as superiority of the off-

spring over the average of the parents, Heterosis is opvosite to |

“pnen indred lines are eross-

inhreeding depression (7alconer 1960).

ed vhe prugeny shuw an increase in thuse cuaracters tuat previously

suf fered 2 reduction from inbreeding. Hybrids are ususlly more

| wvigorous and productive tazn their pure bred porents and thissuperi;

| ority of the crossbreds in the form of increasged vigor is termed
i
1

"pe terosis" which includes greater pre and pust natal viszbillity,
and improved motaering ability. lhe

|
|

faster gruwth ratve, fertility
ed to hybridisation but is also exhibited

phenomenon is not restrict ;

in strains or line crosses of the same breed, Ihe amount of heter-
osis obtainable, vsuslly, depends upon the extent of heterozygosity

wuicn in vurn depends upun Lue diversity of

atiLained by wae uybrid,

____________._-——-————'___'_____7
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tue lines ur sirains to be crussed and level of dominunce four which
heterusis is being exploited., If tue populatiun crossed do not di-

ffer in gene frenuency there will be no heterosis, and the heterosis

ka1

will be greatest when one allele is fixed in one population and othe:

allele in other populatioun,

Ampount of heterosis exnibited by a paerticular cross depen
ds voon the difference of the gene freauencies between the two popu-
1ntions crossed. 1This indicates that the amount of heterosis will
increase witn tne degree of genetic differences between the iwWo

populations and is limited only by barrier of interspecific sterili-

ty. Heterusis is alsc produced by tue juint effect of all the lucii

as the sum of thelr separate cuntributions. ience genes combine
additively to pruduce hetercvsis (Palconer 1960). ietervsis also
depends upon directional dominance i.e. dominant gene shovld have

similar effect for one particuvlar characters if some loel are domi-:

nant in one direction and some are in the otner, their effects will |

be neutralised and ultimately tuere will be nu heterosis.

‘he conditions under waich inbreeding =nd crossing sre

{
!
likely to be better meuns of improvement then selection without |
{nbreeding is when much of gernetic variance of the chrracter is !

non-additive. Lower heritabilities and large inbreeding depression

for churacters lung and intensely selected in one direction indica-

tes higher degree of dominance as cumpared to those selected in

verying directions (Dickerson 1952).

g ond line breeding are of great value in i

Crussbreedin




- 0f inbreeding is almost pronibitive as the majority of lines die-out
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evolving lines of desired cuaracter and in exploitation of heterosis
and in studying specific combining ability of the lines or strainms,

In large animals crossing inbred lines or strains at different levels

mainly because of infertility, decreased survival rate- before atta-
ining desired inbreeding level, and also because of high financial
involvement, and long generation interval, Peasibility of condveting
any research work in mice is more because the desired level of in-

breeding can be achieved im a short period without more expenditure.

hpplicability of mice results to large animals should

obviously be checked before complete confidence can be placed in

applieation; preliminary results may be odbtained with reletively
less expenditure and in short period., Mouse is more similar to a
cow and a plg tnan Drosopaila; results from the mouse may be much |
more readily applied to the large animals inspite of species varia-

tion.
Considering the importance of heterosis in Animal Genetics

and Breeding, it was considered to be of value to conduct a study

1ike this with specific populations of diverse genetic architecturel

under a particular set of environment.
been conducted else where also, in view of differing genetic materi-

Altnough such studies have l

als and environmental conditions, the studies made may be of use ing

studies in farm enimals. The plan dﬁring

interpreting neterotic
this work has been to stud

y the magnitude of heterosis wiile oross=|
ing two inbred lines of mice ot different levels of inbreeding. Tho{

s have been separately grossed to a randomly bred oggffol e

line
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pupulasion, 4ihe magnitude of heterosis alung with other estimates

of genetic and phenutypic parameters viz., phenotypic correlations

alongwith other supporting items have been studied as reported in

the suvhsennent chapters.

& % %% #
& % %
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QENETIC THEORIEE OPF HETERCSIE

Feeble and Pellew (1910) propused "Tominance theory" of
hybhrid vigour and they suggested thut the greater height and vigour
observed in F1 nybrid pea was possibly due to meeting in zygote of
dominant growth factor in more than one allalomorphic pairs. Pruce
(1910) proved mathem=tically that there were fewer humozygous rece=-
ssives at a particuvlor locus in the F1 ponulstion than the mean num-
ber of two parent stocks. He assumed without evidence that dominan-

ce was pusitively reluted to fitness and cross of two pure breeds

produces a mean vigour greatier than mean vigour of parents.

fheory of "Dominance of linked factor hypothesis" was
advanced by Jones (1917, 1918), This theory rests on the assumptioni
that vigour is dominant over lack of vigour; waen two lines which - |
are homozygous for certain characiers having their genotypes as Aidbb

¥ as BB are crossed the resultant offspring would be A2Bb, ince it

cerries one dominant gene at each locus, the offspring would be more
|

vigorous than either of the parents. A |
The term heterosis was coined by fhull (1914) in place o£
it early stage, heterusis wos usually stated to be |
pe to rapid cell division as stimulatedé

ineressed vigour in aybrid d
cpull (1912) attributed |

hetervsygosis.

by heterozygous condition of the genouiype.

|
|
"pybrid vigovr to tae effects of a changed nucleus and vnaltered |

cvtoplasm upon each other". et -
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| action gostulated earlier by Rasmusson 513212 in order to explain

Last (1936) suggested thot heterozygosity itself is a

cause of neterosis which was also an exitension of non-linear gene

the inheritance of ouvantitative chsracters. Last's hypothesis did
not find widespread acceptance but the idea of heterosis from intra-
locular intraction was favoured (ningleton, 1943; Jones, 1945;
Rendel, 1953), !
ine taeury of over-dominance introduced by hull (1945)
which explains a situation where a hetervzygous individual (4a)

excels either of the homozygotes (A4 or aa) in performance. Over-

dominance is the result of both the intraction of allelic genes of
inereased non-allelic action.

Lerner (1954) cuncluded that over-dominance is related
to fitness and is very important,

Palconer (1960) stated thut heterosis does not mercly

depend upon the dominance of the loeci but also on thelr directional

dominance. Ihat is the dominant loci shouvld be dominant in one

|
direction. uetercsis is also pruduced by joint effects of all the |

luel as the sum of their separate contributions, so genes combine

sd@ditively to produce heterosis.

If the populations croussed do nut differ in gene freruen-

cy there will no neterusis, and the neterousis will be greatest when‘

one allele is fixed in one population and other allele in the otherﬁ

amovnt of heterosis exnibited by particular cross depends upon

aifferences of the geme frequencies between the tWo populations |
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crossed, Ihis indicates that the amowmt of heterosis will increase

with the degree of genetic differences between the two populations,

Epistatic effects and divergence of allelic factors and

interaction involving several loci play important role in production

of heterosis.

Nune uf the abuve mentiuned theories cun adequately

explain the real mechanism of heterosis, and to explain it more

reseurch work needs to be dune.
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