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INTRODUGTION

In the field of animal breeding, creation and
utilisation of heterosis in successive generations is of
vital concern. The commercial breeding of livestock depends
upon how much heterosis could be produced by maintaining
their vitality in subsequent generations. The heterotic
type of animals are usually found to be better in many
respects such as growth rate,efficienocy of food utilisation,
fertility, vitality and resistance to rigours of environ-

ment etc.

In agricultural field tremendous achievement
has been made in producing commercial hybrid maize. Nearly
50 percent improvement has already been made in the yield
of maize, grown commercially in the United States, since:

hybrid seeds started to be used in the early 1930's
(Mangelsdorf, 1951).

This sort of success with animals, however, has
been much less. The reasons may be the lower reproductive
rate, longer generation interval and the greater amount of
cost, space and labour required with animals. These factors
add substantielly to the difficulty of producing and testing
the inbred lines in animals. Further, a large proportion of
the lines die out from inbreeding HBepression before any

useful level of inbreeding has been reached.
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The utilisation of heterosis depends on certain
genetic principles. The inbreeding and crossing alone
cannot improve the genetic quality of the livestock, unless
the method of selection is supplemeﬁted. The crosses made
at random between inbred lines without selection mostly
have a mean value equal to that of the base population.

Some improvements can be expected from the effects of
natural selection. As the lethal and severely deleterious
genes produced by inbreeding are naturally eliminated. But
this improvement will not be of much consequence. Crow(1948)
calculated, on the basis of assumptions aﬁout the number of
loci concerned and their mutation rates, that an improvement
of 5 percent in fitness will be the maximum, that could be
expected from the elimination of deleterious recessive pgenes.
Therefore, the bulk of the improvement can be achieved, only
by epplying the artificial selection techniques to the

economically desirable characters.

Now, the animal breeders are interested to see
the effect of selection than to the effect of inbreeding.
Because,in this method there is less risk of gétting dele-

terious effects of genes.

The new techniques, which have been used are
recurrent selection and reciprocal recurrent selection. In
plant breeding, both the techniques of selection bring
about substential improvement o the production and utili-
£ heterosis, specially in the production of

gation o
commercial hybrid maige. However, Jenkins (1935) suggested
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the selection of inbred lines on the basis of general
combining ebility, which had been used extensively by many
other workers. Most corn breeders began more intense selec-
tion for vigour within and among lines during the inbreeding
process, and selection among lines for general combining
abllity. This method of selection was found to be best when

there was incomplete dominance of genes at different loei.

How-a-days, many breeders are using the methods
of Recurrent selection and Reciprocal Recurrent selection in
poultry and swine to improve the genetic quality and produc-

tion of economic traits.

Hull (194%) proposed Recurrent selection to im-
prove the specific combining ability of an inbred line. The
principle of this method was to take greater advantage of
the interaction of genes and the resultant over-dominance by
selecting inbred lines. Although the idea of Recurrent
selection developed out of convergént improvement proposed
by Richey (1927), the aim was different in both the systems.
The success of convergent improvement is dependent on the
ability of the breeder to accumulate a greater number of
genes having additive effects, whereas in Recurfant selec-
tion the ultimate success is dependent upon the accumulation

of genes in two different parenital lines, which interact to
inerease the advantage of crosses.

Recurrent selection differs from that of Recipro-

cal Recurreat selection as outlined by Comstock et al.(1949).

In recurrent selection there will be one common tester stock
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(homozygous) which had been proved previously for its
combining ability. The other stock, which we want to improve
will be crossed with tester stook. Selection is to be based
on the performance of the top crossed progenies. Selected
individuals are interbred and new top crosses made for the
next selection cycle. The importance of this method is to
test the individual vigour from the cross-bred population

in crosses with tester stock.

In the Reciprocal Recurrent selection, source 'A’
8tock is tested against source 'B' stock and vice-versa,
whereas in recurrent seleqtion, all selection materials are
tested against the same tester. Thus, the difference between

the two methods is in the tester stock.

Recurrent selection is found to be less effective,

when there is partial dominance or incomplete dominance.

Comstock et al.(1949) sugzested a modification
of recurrent selection, which they termed Reciprocal Recurre-
nt selection. In this method of selection two different
stocks 'A' and 'B', which are genetically divergent to each
other, are to be used. The individuals obtained from two
different sources are crossed reciprocally. The cross-bred
progenies are evaluated and the parents are selected on the
basis of the best performance of the progeny. Tpg selected
individuals are then remated randomly to the members of
their own line to produce next generation of parents, which

serve as a source material for the new cycle of reciprocal

recurrent selecuion.
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This method has an advantage over other methods
mentioned above, because this method of selection is effect-
ive at any level of dominance, regardless of genea'ehowing
complete or partial dominance. Thus, reciprocal recurrent
selaetion does appear to be the safest and most efficient
method to know the relative importance of partial dominance,
dominance, over-dominance and additive genetic factor in
determining combining ability.

In the present study the reciprocal recurrent
selection was resorted to find out the improvement, in
respect of body weight of mice at 28 days of age.

Since R.R.5.(Reciprocal recurrent selection) is

being used in livestock improvement, specially in case of
ewine and poultry, and the informations obtained on mice
may be of use in those species, a study on some aspecis of

R.R.3. has been planned, detalls of which are contained

in the following chapters.




CHAPTER -~ II

REVIEW OF LITERATURES
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REVIEW OF LITERATURES

The current interest in the field of aenimal breeding
is to ;mprove the economic traits of livestocks by reshuffling
the genetic architecture of various characters and reorganising
the size of genes, bringing together as many desirable genes
as possible, through the media of different techniques of selec-

tion and breeding methods.

Many animal breeders have taken lot of pains for
establishing different techniques of selection, their pattern,
and response, modified by the mating system employed. If the
limit has been reached, the nature of limit in genetic terms

and the ways t0 overcome them have also been explored.

Now, any genetic study of livestocks, seems incom-
plete, unleses there is some supporting work on laboratory mouse,
In genetic research laboratory mouse 1s found to be of pafti-
cular application to animal breeding research as a pllot study
in an unknown situation. Further, it can be seen that selection
in small animals can be very effective and that the genetic
explanation of the resulis may become relatively simple.lesearch

work on laboratory mouse gives some confidence, in the applica-

tion of mouse results to the large animals because of its mammad+

1ian nature. And the preliminary results may be obialned with

a relatively small expenditure and in a short time.

A considerable amount of work has been done in

respect of growth rate and body weight in mice. The reason nmay
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be that the body weight of mice is easy to measure and other
point may be the rapid live-weight gzain and weight at pérti-
cular age, especially at market age, which are among the most

important of economic treits in farm animals.

Body weight, a polygenic trait whien shows conti-
nuous variation depending upon the large number of genes which
interact with one another and with the environment in complex
ways. The environmental factor such as feeding and management,
climatic factor and maternal effects, plays a great role in

modifying the genetic expression of an individual.

A careful selection was carried out for body weight
and side by side other unselected traits were also recorded
such as litter size at birth, fertility percentage, mortality

rate before weaningz and sex-ratio etec.

The works of different workers on body weight, h2

estimation and litter size at birth in mice have been reviewed

here.

Goodale (1938) was the first to establish the feasi-
bility of selecting for body weight in mice. He showed average
body weight increase in 14 generations. The first five hundred
nales and females averaged (at 60 days) 26.0 gms. and 21.3 gus.
in weight and the last 500 males and females averaged 36.4 gms.
and 29.3 zms. in weight respectively.

Goodale (1941) further showed that the average body |

t increased in 28 generations. The males and females'

was 35 gms. and 44.0 gms. respectively.

weigzh
average body welght
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Macdrthur (1944) reported the average body welght

v

increase in eight generations of his high end low 60-days weight
The average body weight of males and females in high line was
53.71 gus. and 28.43 gms. respectively, and in low line, the

same was 15.14 gms, and 13.80 gms. respectively.

Lewis and Warwick (1953) studied the average body
weight of mice in five generations of inbred and outbred lines
at 21-days of age. The average body weight of small, medium and
large line was 7.4, 9.2 and 11.3 gms. respectively in the inbred
line, and in the outbred line the same was 7.3, 10.6 and 12.6

Sgms. respectively.

Falconer and King (1953) showed the mean six week
welzht increase from about 29.0 zms. in each of the pdarental
strains, to 32.0 gms. after seven to nine generations of selec-
tion.

Faleconer (19%3) reported that his high and low lines
diverged regularly over the eleven generations. His high line

gained a total of 4 gms. in mean weight and the low line dec~

reased in weight by 7 gms.

Hansson and Lindkvist (1962) showed the average body
weight of nmice at 21,23 and 42-days as 10.8, 15.5 and 21.4 gms.
in females and 11.C, 17.0 and 25.5 gms. in males, respectively.
The combined aversge body weizht of male and female was 10.58,

15.83 and 23.07 gms. at 21, 28 and 4Z-days respectively.

Rahnefeld et al.(1963) studied the body weight of

nice at 21 and 42 days in 17 consecutive generations. The

esulting from the whole of the selection

changze in mean growth r







