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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
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was 4.90 and 4.28 gas. respectively.

Eisen and lLegates (1966) studied body weight and
growth rate of 781 male and 767 female progeny in three genera-.
tions of random bred albino mice. The genetic variances of the
difference between males and females were large enough for post
weaning srowth rate and 8 week weight, but not for weight at

threec and six weeks.

Singh (1967) enalysed the data for 24 generations in
the S~line and 10 generations in the S'~line. The total change
in the post weaning growth was 7.7 and.5.3 times 1ts estimated
zenetic standard deviation in the S gnd S' lines respectively,
and corresponding estimates for weaning weizht were 4.3 and 2.2
Zns. respectively.

Gall and Xyle (1968) observed body weights at every
three days from birth to 60-days of aze and every & days from
60-days to 9t-days in 4 lines of mice. Mean 906-days body weighis
for the four lines were 25.4, 29.7, 48.8 and 49.1 gm. for males,
and 19.9, 23.8, 38.5 and 38.2 gms. for females respectively.

3lawinsiki (1970) made the reciprocal crossing of
four inbred strains of mice in respect of body weight at all

ages and found thas it tended to be higher in the ¥, than in thJ

P, and Fj generations. Upto 42-days of age the rate of growth
was slower in the F2 and F3 generations than in the F1, but

grom 42 to 84 days the P, and F3 mice had a faster rate of grow-

th than the -'"1‘
Sohmitz (1970) studied more than 7500 mice over

—



S = 1

three generations that were raised in all reciprocal combinations
within P, P,, P, and Ist and 2nd baok oross. The analysis of

his data indicated that body sige was inherited predominantly in
an additive fashion. The genetic portion of the variability was
estimated to be 17.6, 21.3 and 33.9 percent at 28, 42 and 60-days

of age respectively.

Von-additive Genetic Variance:

Some of the workers tried to explore the non-additive
genetic varliance with respect to body weight, but they failed to
8
explore and doubted whether non-additive variance even exists

with respect to body weight.

Mason et al.(1960) observed reduced growth rete in

the hybrids at 21 and 45 days.

Hewman (1960) conducted reciprocal recurrent selec-
tion in mice. He took two strains of mice that had been selected
t0, or near to, the limit for body weight. "hus the additive
variance was larzely exhausted and reciprocal recurrent selec-
tion was applied in an attempt to oabitalise on any non-additive

variance that might have been left. He failed to note any impro-

vement over five cycles of selection.

carmon (1960) observed the general combining ability

effects for weights at 21 and 45 days whieh he found highly
ignificant at both ages. Line differences in general combining

Bly

ability effeots batwes

ays weizht and 2.72 gms. for 45 days welght. Specific

n the best and poorest lines were 1.42 gms

for 21 d
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L mow

combining ability was non=s8ignificant for weight at either age
and highly significent maternal effects were found for weight
at both 21 and 45 days.

Miller et al (1963) studied a total of 2879 mice.
They found no evidence of any non-additive hereditary variance

With respect to three and six weeks body weight.

Kidwell and Howard (1969) made a diallele cross
among four inbred lines. Weight was measured at birth and at
Weekly intervals through ten weeks of age. Environmental varia-
nce of inbreds and hybrids were similar at all ages. Relative

Lo mean, heterosis increased between birth and 4 week, but

decreased steadily thereafter. Although not significant, general

combining ability accounted for 0-8.0¢ percent of total variance

White et 21.(1970) made crosses among three lines of
mice in all possible crosses and reciprocal crosses.Two of the
lines had been subjected to long term selection for increased
and decreased body weight at 6 weeks. Data were obtained on
255 litters totalling 1284 mice at 56~days primarily to study
relationships between heterosis and sex for body weight azain.
s5ignificant differences in heterosis wére obgserved in pure and
als and sex effects for weighis at 12, 21, 42 and 56

reciproc

days. The mele showed more negative heterosis than females in

some of the crosses.

Heritabilitys:
eritability of e metric character is one of its

1mportant properties. It expresses the proportion of the

most

o —
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c

ombining ability was non-significant for weight at either age
and highly sisgnificent maternal effects were found for welght
at both 21 and 45 days.

Miller et al (1963) studied a total of 2579 mice.
They found no evidence of any non-additive hereditary variahca

With respect to three and six weeks body weight.

Kidwell and Howard (1969) made a diallele cross
among four inbred lines. Weight was measured a@ birth and at
weekly intervals through ten weeks of age. Environmental varia-
nce of inbreds and hybrids were similar at all ages. Relative
to mean, heterosis increased between birth and 4 week, but
decreased steadily thereafter. Although not significant, general

combining ability accounted for 0-8.06 percent of total variance

White et 21.(1970) mede crosses among three lines of
mice in all possible crosses and reciprocal crosses.lwo of the
lines had been subjected to long term selection for increased
and decreased body weight at 6 weeks. Data were obtained on
2653 litters totalling 1284 mice at 56~days primarily to study
relationships between heterosis and sex for body weight 2ain.
significant differences in heterosis weie observed in pure and
and sex effects for weights at 12, 21, 4z and 56

reciprocals

days. The mele showed more nezative heterosis than females in

some of the crosses.

Heritability!

Heritability of a metric character is one of its

It expresses the proportion of the

portant properties.

most im
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total variance attributable to the average effects of genes
and shows the degree of resemblence between relétins. The
most important function of the heritaebility in the genetic
Study of metric characters is its predictive role, expressing
the reliability of the phenotypic value as a gulde fo the
breeding value and this value'determines their influence on
their next generation. Therefore, by knowing the heritability
of the population, we can easily predict the progress made

in the course of breeding.

Available relevant literature on coefficients of
heritability estimates as reported by different workers, have

been reviewed hereunder:-

Lewis and Warwick (1953) calculated heritability
estimates for overall generations at 60-days which was 42 per-
cent and 37 percent, respectively for the outbreds and the
inbreds. They slso estimated heritability coefficient in 2 %o

generation which was 33 and 21 percent for the outbred and

N

inbred zZroups, respectively.

releoner (1953) computed heritability estimates

for upward um downward seleoticu and he obsarved 20 percent

neritability for upward and 50 percent for downward selection

at 42-days of age.
Rahnefeld et al.(1363) obtained overall heritabi-

1ity estimate of body weight of mice separately in males and

females The overall estimate was 0.243 + 0,074 and C.264 +0.0

e . :

f males and femnles, respectively. Gross realised velue was
or _

found to be

AR S
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Eisen and Legates (1966) estimated these values for
b .
ody weight of mice at 3 and 6 weeks of age. The heritability
wag 0.010 and 0,084 at 21 and 42 days respectively.

.

Rahnefeld et al.(1966) studied the reciprocal cross-
ing of two unrelated inbred lines. Selection was praoti:sed for
growin from weaning to 42-days of age for over 29 generations.
The observed heritability of growth rate of female for litter

8ize was 0.190 # 0.047 and 0.040 + 0.037 respectively.

Singh (1967) estimated genetic variance for weaning
welght and postweaning growth of mice in two lines. He found
that the genetic variance for weaning was 0.116 and 0.250,and
for postweaning growth 0.540 and 0.336 for two lines, respect-
ively. The heritability fisure estimated for weaning weight

and postweaning weight was 0.082 and 0.236 respectively.

lisen et gl. (1970) reported 10 generations of sele-
ction for 12-day litter weight in 4 replicate lines of mice.
The four lines followed a similar linear pattern of response.
The average realised h2 was 0.11 + 0,02 and the observed gene-

tic zain was 0.25 *+ 0.04 zms. per gzeneration.

Mean litter size at birth:

The available literature on this trait has been

reviewed &8 followa @

Venge (1960) reported the average litter size at

birth tO pe 5.32 for the first parity and 6.335 for the second
r

parity-

e e
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Hiraiwa ang Hamajima (1960) found that the average
litter size at birth and at weaning was 5.32 + 0.09 and
4.70 + 0.12 respectively.

Dadlani and Prabhu (1962) reported the average
litter size at birth to be 5.53 + 0.11, 7.56 + 0.30 and
8.30 + 0.31 for first, second and third parity respectively.

Hansson and Lindkvist (1962) studied litter size
at dirth under %wo methods of breeding, conventional and rota-
tional cross breedinz upto seven generations. in the conven-
tional breeding litter size at birth was 6.81, 6.82, 6.49,6.99,
258 and %.59 respectively from first to seven generation, and
these values for rotational cross breedinz were 6.53, 6.48,
0«63, 5.99, 5.43, 5.82 @nd 5.65 respectively from first to

Seven generations.

Wilson and Zdwards (1963) reported an increase in
litter size in mice. The mean litter was raised from 6.8 %o

10.7 by super ovulation. The mortality rate after birth was
high in large litters.

Sﬁibata (1966) noted that the litter size at birth
was 6.14 and 8.75 in the two pure bred strains respectively,
and 7.50 and 8.13 respectively for reciprocal mating group.
Purther, Shibata (1967) reported an average litter size in
three inbred albino strains of mice and their F, and F, hybrids

to be 5.84, 6.25 and 6.067 in the three strains respectively.

e e




RAJENDRA AGRICULTURAL UNIVERSITY M. Sc. (A. H.) THESIS 1971

15

The available literatures on reciprocal recurrent

8election in poultry and swine have been reviewed hereundert

Coustock and Robinson (1957) reported the study of
reciprocal recurrent Selection in poultry. Hstimates were made
on B-week weight of chickens at the Nichols Poultry Farm,
Kingston, Yew Hempshire, In a test cross, 48 chicks from 12
dams were included, the expected progress was 0.062, 0.074 and

0.069 1b. per cycle in the three crosses.

Husner et g1.(1962) reported an experiment of reci-
procal recurrent selection with poultry, conducted at Stud
Parm Kueino in Moscow Privince in 1997. Heciprocal crossss werd
made with Russian whites bred on the Parm (K) and Russian
whites from the “tud Farm Arzenka (A) which are stated to be
of a different type; egg production averaged 158.1 for A malex
K female and 157.6 for ¥ male x A female. In 1953 males and
femanles were selected on their daughters egg production in the
Pirst 3-3% months; A male x A female averaged 168.1 ezgs and
¥ male X X female, 144.0 egus. In 1959 reciprocal matings made
between male (A) x (K) female, averaged 179.8 egzs and those

of (%) male x (A) female produced 187.7 eggzs.

Griesback (1962) tested reciprocal recurrent selec-

tion technique for improving coanbining ability of two strains
of chickens. S5election was based on the 10th weeks body weight
£ the crossbred progeny. Reciprocal recurrent selection
0

+nt about a progressive increase in the body weight of both
broug

pred and crossbred broiless from the strains under selec-
purebre

Broiless from the selected strains were 11.3 percent

tion.

P —
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h
eavier at 10 weeks of age than those from their unselected

counterparts at the end of the experiment.

Saadel et al.(1968) studied the effectiveness of
reciprocal recurrent and within-strain selection in improving
rate of egg production in 7 generations. Selection intensity
amounted %o approximately 25 percent in each selected popula-
tion of each generation. The pooled h2 eatimates based on sire
componenis of variance were 0.10 + 0.16 and 0.12 + 0.15 for
rate of lay to 260 and 500 days of age respectively. Dam com-
ponents of varience gave h‘? estimates of 0.24 + 0.20 and 0,27

+ 0.19,

Andrews and Stephenson (1970) studied the recurrent
selection from 1959 to 1964, using inbred sires from white
leghorns, Rhode Island Reds and White Playmouth Rocks. The
Cornell Random bred control leghorn population was the common
female parent. The progeny from the female selected for combi-
ning ability with specific inbred lines were referred to as
types 1, 5 and 4 respectively. The mean egg production of
type 3 during the period for breeder selection from first egg
ks to 34 weeks of aze was 81 percent and signifi-

after 22 wee

cantly greater than in types 1 and 4 by 2.9 and 5 percent

respectively. Selection
1.81 + 0.27 and 0.53 + 0.42 per generation in types 1, 3 and

nereased egg production by 0.63+0.53,

4 respectival.‘i"
aiswas et al.(1971) studied the reciprocal recurr-

N election upto 5 generations in swine in two pure bred
en S e

ks and compared it with intrapopulation index selection.
gtocks ;
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Both the R.R.8. and I.3. groups were derived from the same

foundation stock. Two groups were formed from each of the two
breeds, one selected on the basis of pure bred performance
(I.5.) and the other on the basis of oross bred progeny per-
formance (R.R.5.). The relative merits of the two selection
methods in improving cross bred progeny performance were eva-
luated by enalysing contemporaneous cross bred (test cross)
performance in the two selection groups. The date were ansly-
Sed separately for single cross and three-bred cross matings
(litter size at birth and average pig weight at birth and 21
days of age). They found that R.R.S. was superior to I.3. for
litter size whereas I.3. was superior to R.R.3. for average

plig weights ( where significant differences were obtained).




CHAPTER - III

MATERIALS AND METHODS




RAJENDRA AGRICULTURAL UNIVERSITY M. Sc. (A. H.) THESIS 1971

MATERIALS AND METHODS

Source and collection of datat

For the present study the mice were brought from

I.V.’.I. Izatnagar, except for 12 males that were obtained fro#

Rajendra Memorial Medical Institute, Patna.

The experiment started with the foundation stock of 84

females and 180 males. These females were grouped into three

groups of A, B and C, each consisting of 23 females. The groupej ,

were made randomly. The 180 males were randomly divided into
two groups and out of these groups, 7 males from each group
were randomly selected and allowed to mate with the females of
group 'D' and 'C' respectively. For the 'A' group females, 7
males were introduced from outside to bring in more variation
in the flock.

Now, these groups were allowed to mate randomly for
the establishment of the base population. And the progenies
coming out from the base population were selected on the basis

of individual performance and body weight at 28-days of age.

From the base population of group A and B, 60 females

gnd 1% males were gselected in both the groups A and B for

reciprocal crossint.;; The 60 females of group A were mated %o

15 males of group B and viceversa. Thus, the reciprocal popu-

lation of group A and B were raised.

on the basis of higher mean litter weight at 28 days

of age, 40 dams and 10 sires were selected in both the groups

#
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of A and B,and they were re-mated randomly to the members of

theif own group to have the parents for next cycle of recipro-

cal recurrent selection. Thus, the progenies coming out from

these groups constituted the re-mated population of group A and

B.

In the group 'C' selective random breeding was practi-

sed during the whole tenure of the study. Twentyeight females

and seven males were utilised from the foundation stock and

base population, and 40 females and 10 males were used in the

2nd and 3rd generation (table 3.1).

TABLE 3.1

Showing the number of mice utilised in different groups
as parents in the course of experiment

8 Generation
Group Foundation ! Base popula- iRemating groups) 2nd R.C.
stock 8 tion(Ist R.CJEafter seleotiong
i of parents 3
Oxongmozr e e B a1
Vi 28 15 60 ; 10 40 15 60
7 28 15 60 10 - 40 15 60
c* 7 " R8 7T 28 10 40 10 40

# = gelective

random breeding were practised.

R.C.= reciprocal crossing.

M =_male.

P = female.
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Showing number of progenies raised from birth to 21,28 and

TABLE 3.2

42 days of age.

Group

wmca

Generation

Foundation stockgBaBe population He-mated 2nd R.C.

(Ist R.C,) Eopulation

a d _
1 0 21 o 28 § 42 0 0 a'md“z'a‘ 02 0 28 42 i "_]fz?eraz"a"ha

A 176 159 159 159 471 407 407 400 378 299 299 298 428
B 225 205 205 203 458 342 342 338 336 268 267 266 413
c 217 197 197 196 208 171 171 166 265 209 206 205 - 187
Total 618 561 561 558 1137 920 920 904 979 776 772 769 1028

Description of the experiment on breeding programme:

The experiment was conducted on the mice in the Ganetic#

Laboratory of Bihar Veterinary College, Patna.

The males and female mice were counted and weighed in-
dividually, using the weighing balance, specially designed for
the mice work. Males and females were kept in cages separately

after zgiving distinguishing mark with the help of picric acid
solution.

The foundation stock constituted 142 females and 180

males of different age groups. Out of this stock 84 female and

180 male progenies were used in the study. The selection of

males and females was made on their individual phenotype basis.

Ist phase of breeding programme:- Only those males

aﬁd females were selected that had body weight above 35 gms.

énd 16 gZus. respectively. Dams, deformed and underweight
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individuals were diéoardod.

A random distribution of females was made to the cages
having four females in each cage. Altogether 834 females were
selected and kept in different cages. In this way 21 cages were
arranged. These 21 cages were again randomly arranged in three

groups, 'A', 'B' and 'C'. Thus, each group consisted of 7 cages

and 28 females.

In the females of group 'A', males were introduced from
outside source (brought from Rejendra Memorial Medical Inst.)
to create genetic variation in the stock,as two stocks from

different sources were needed for the study.

There were only 12 male mice brought from outside and
out of them 7 male mice were selected, having body weight above

21 gms.

In the females of group 'B' and 'C*', 7 males out of 90
males in each group were selected from the existing stock,
having body weight above 35 gme. One male for each four females
was allotted randomly in both the 'B' and 'C' groups. Full-sib
and half-sib matinge were avoided. Group 'C' was kept as a
selective random mating group in which only selective random

breeding was practised during the experimental period.

For the establishment of base population, randqm breed-
ing was practised in the foundation stocke of groups 'A','B!’
and 'C'. The males were kept with the females, allotted to them
for a period of 16 days. The; were then removed and discarded.

The presnant females were segregated and each kept in separate

cage for getting litiers.
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weaned at 28 days of age and sexes were separated after marking

The litters, so produced were weigzhed at 21, 28 and
42 days of age to see the rate of growth and obtain heritabi-
lity estimates at these periods.

The progeny obtained from the foundation stock were

every individual by pieric acid solution.

GROUP ‘'A':

Out of 28 dams, 22 gave birth to 176 progeny. The
conception rate was 78.5 percent. Only 159 progeny were raised
upto the stage of maturity and 17 progeny died before weaning.
The mortality rate was 9.6 percent. Cut of 159 individuals,

76 were female and 83 male. Only 60 female and 15 male were
selected for reciprocal crossing. The selection of individual
was made on the basis of individual performance (body weight
at 28 days). The selected males and females were having the
weight above 13.0 and 7.5 gms. respectively.

GROUP 'B':

The 27 dams produced 225 progeny. The conception rate
was 96.4 percent. Only 203 progeny could be raised upto 42 days
of age and 21 died before weaning. The mortality rate was 9.3
percent. There were 110 females and 93 males. For reciprocal
crossing 60 female and 15 male were selected from this stock.
Selection wase practised in the same way as in group 'A'. The

selected males and females had the body weight above 15 and 8
gus. respectively.

GROUP 'C':
Out of 28 dams, only 26 dams produced 271 young ones.
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The conception rate was 92.8 percent. The progeny raised upto
42 days of age were 95 male and 101 female and the rest 20
progeny died before weaning. The mortality rate was 12.4 per-
cent. Out of 196 individual, 40 female and 10 male were select-
ed on the individual performance. Selected males and females
had body weight above 15 and 12 gms. respectively. But, due to
short supply of cages, only 28 female and 7 male could be rais-

ed to get the F1 individuals.

2nd phase of breeding programme:- Group 'A' and 'B’

were mated reciprocally : 15 male of group 'A' were allotted
randomly to 60 female of group 'B' and vice versa, in the ratig
of one male to 4 female. In this way 15 cages in group ‘'A' and
15 in 'B' were arranged. Males were kept with the females as

in previous matings (16 days) and then removed, and maintained
them separately. The pregnant females were segrezated and kepth
separately for getting young ones. Thus, 60 cages in group ‘A’
and 60 in group 'B' were arranged for getting litters of indi-

vidual females.

In the group A, in which females of A and males of B
were mated, 57 dams produced 471 young ones. The fertility
rete was 99 percent. A total of 400 progeny were raised upto
the age of maturity in which there were 204 female and 19¢ male
out of whicn 64 died before weaning. The mortality rate was
13.5 percent. The cross-bred progeny were evaluated at 28 days
of age. According to the highest mean litter weight of the

cross-bred progeny, 40 daus and corresponding 10 sires were

gelected.
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The selected females were re-mated to the males of
their own group; 4 female and one male were randomly distri-
buted in each cage, and thus 10 cages were arrangbd to have

the next generation for continuing the cycle.

All the cross-bred progeny and unselected dems and

sires were discarded after recording their weight at 42 days.

In the group B, in which females of B and males of A
were mated, 56 dams produced 458 young ones. The fertility rate
was 93.3 percent. Out of 458 young ones, 338 could be raised
upto 42 days of age and 116 progeny died before weaning. The
mortality rate was 25.3 percent. There were 169 male and 169
female at 42 days of age. Forty dams and 10 sires were selec-
ted on the basis of highest mean litter welght. Selected fema-
les were re-mated to the males of their own group to get the
parénts for the next generation. Cross-bred progeny, unselected
dams and sires were discarded after recording the weight of

cross-bred progeny at 42 days of age.

In the group 'C', in which selective random breeding
was practised. Out of 28 dams, 27 produced 208 young ones. The
fertility rate was 96.4 percent. Out of 208 young ones, 170
could be raised upto the stage of maturity, and 38 died before
weaning. The mortality rate was 17.7 percent. There were 90
female and 76 male at 42 days. Out of this stock 40 female and
10 male were selected on the basis of individual performance
(body weight at 28 days of age). Pemales and males were random-

1y arranged in 10 cages in the ratio of 4 female and 1 male,

to get the first generation.
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2rd Phase of breeding prozramme :- In both the groups,

A and B, females were mated with the males of their own group,

which were selected on the basis of higher mean litter welght.

In group A, where female individuals were mated to the
males of their own group, 378 progeny were produced by 38 dams.
The fertility rate was 95 percent. Cut of 378 young ones, 299
were raised upto the stage of maturity, and 79 died before
weaning. The mortality rate was 20.8 percent. Thers were 130
male and 169 female progeny at 42 days of age. Out of 299 indi-
viduals, 60 female and 15 male were selected on the basis of

individual performance (at 28 days of age) for second recipro-

cal crossing.

Tn group B, out of 40 dams, 35 produced 336 young ones.
Tae fertility rate was 87.5 percent. Out of 376 progeny, 268
could be raised upto the stage of maturity, and 68 individuals
died before weaning. The mortality rate was 2959 percant.Thgre

were 148 usle and 118 female from which 60 female and 15 male

were selected on the basis of body weight at 28 days of age for

gsecond reciprocal crossing.
GROUP 'C':

Thirtysix dems, out of 40, produced 265 offspring. The

fertility rate was 90 percent. Out of 205 young ones, 205 coulA

be raised upto the stage of maturity, and 59 died before wean-

ing. The mortality rate Wes 22.2 percent. There were 99 female

and 106 male progeny at 42 daye of age. In 205 individuals,

40 female and 10 male were selected on the basis of individual

perforuance 10 get the 3rd generation of progeny.
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Feading practices :

Cooked meals were provided to the mico'ad 1ib. The
flour halwa was prepared and served twice a day, in the morn-
ing (at about 7 to 8 A.M,) and in the evening (at about 4 to 5
feMe). The meals were served in a small porcelain and alumini-
um cups as well. The constituente of the feed supplied were as

follows for 100 adult mice.

Wheat flour coe 1 kg.
Milk s ves 1 litre
Common salt “ue 1 oz.
Sharkliver 0il e 1.5 ml.
Univite ¢ choline ... 6.5 ml.

The above ration was considered adequate both for

malntenance,growth and reproduction of the mice.

Preparation of meal:-~ First of all, the wheat flour
was cooked under low flame. On the appearance of a little
ibrownish colour, milk wes added gradually and mixed thoroughly
Thereafter salt was added. After putting off the flawme and
when the flour meal becomes cool, the Shark Liver Oil and

Univite with Choline were added and thoroughly mixed.

Presh water was supplied at regular intervals through
small vials fitted up with jet droppers, just to prevent the
e#cesa flow of water and the device througi which the mice
might drink as much as water, they liked. The vials were fitt-
ed in the top cover of the cage so that at the time of taking

food they might have an easy access to drink water.
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Housing :

The mice were raised comfortably in a metal cage,
measuring 10" x 74" x 6", with anropen wire mesh cover. The
cage was made up of thin galvanised iron sheet from all side.
except the top which was made up of wire mesh for providing
ample air, light and exercise to the mice. The space available
in the cage was found to be aufficient for the accommodation

of 4 to 5 adult mice or one dam with her litter.

All the cages were properly arranged and kept in the
mice labvoratory in such a way that each mice could get proper

ventilation and freshness of the surroundings.

Bedding :- Tne paddy husk was used for the bedding
purpose, 80 that the floor of‘the cage could not become soiled
and dsump due to urine of the mice. The husk absorbs the urine
and keeps the floor dry and cage free from corrosion. HMice
usually urinate in a particular corner, 20 & 1ittle more paddy

nusk .a that corner was provided.

Cotton was supplied to the pregnant mice for meking
nest to protect the newly born litters from cold. The cotton

also served as a protection againsi a radical change in tempe-

ravure.

Sanitation :

The entire breedingz work is dependent upon the proper

health maintained by the animals and for this purpose stirict

sanitary measures were adopted.

wvery day paddy husk was removed from the cage. The
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cages were properly cleaned and dried. Peeding pots and water
vials were cleaned daily. Before using any cage for rearing
up the mice, the entire cage will all its componente was thoro<

ughly washed by clean water and then dried. Dettol wash of the

cages was resorted twice a weelk.

Identification :

. Identification of the individual is essential to keep
the records properly. There are many methods used for identi-
fication of individual mice such as touching with pioric acid
solution, amputation of one or more toes or by punching the
ears etec. In the present experiment the picric acid solution
was used for identification purpose. The different parts of thé
mice were marked by pieric acid solution which correspond the
number of that mice. Marking of the mice was done in the

following pattern :-

Head {§ Back { Tail { L.E. { R.B.0 L.FP.L.{ RPL{ LHL § RHL { Lt.Ab. ) Rt.AD.

1

2 3 4 2 6 7 8 9 10 11

— ——

L.Es = left ear R.BE. = right ear IFL = left fore leg
RPL =right foreleg.lHL.=left hand leg RHL = right hand leg
It.Ab.=left abdomen. Rt.Ab.=right abdomen.

Temperature and humidity :

To keep the optimun temperature and humidity in the
mice laboratory several measures were taken. The laboratory is
well equipped with fan, light and exhaust fan. The "Khus tatti"”

was used on the gate and window during summer to control the
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radical change of temperature. Bvery time khus tatti was kept
moistened by sprinkling water. Strong (1967) has indicated that

mice would remain well at temperatures between 70° to 80°F and

hunidity 50 to 60 percent.

As the laboratory room was not airconditioned, the
exact range of temperature and humidity could not be maintained|
However, efforts were made to keep the temperature and humidity
under reasonable check. The average temperature and humidity of
the laboratory room were recorded during the period of study

as given below.

TABLE 3,

Showing monthwise and season wise average humidity percent
and temperature recorded in the mice laboratony.

YMonths y Humidity Tamp. y Season [ Humidit; Tempsrature
i % 9 P8 : ﬂ P

April 60.55 78.31
Hay 64.67 81.17  Summer 64 .27 80.30
June 67.061 81.42
July - 76.15 81.55
August 85.00 83.01

i ’ _ Rainy T4.44 82.71
September 70.98 84 .48
October 65.64 81.82
November 57.11 74.06
December 57.51 67.08 ¥inter 57.23 68.17
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Me thod of Salgg}ion 3

The process of selection consists in differential
reproduction of a group of individuals as compared to the

Wwhole population from which the group has come.

The basic effect of selection is to change the array
of gene frequencies and the frequency of gametes carrying

certain gene combinations.

The process of selection consists of two parts -

natural selection and artificial selection.

The natural selection operates through natural agencies|

whereas the artificial selection is resorted to by breeder.

The proportion of the animal which are allowed for
nmating, taken from the original stock will alter the mean ex-
pression of the character in the population. Many characters
respond to selection, both for increased and for decreased
expression, but it is not always possible to predict the
effectiveness of any kind of selection. The pattern of response
varies, it may be a slow continuous process lasting over many
generations or it may be rapid during the first few generations

after which selection line reaches a plateau at which no fur-

ther response occurs.

Selection is found to be effective when there are
recoznisable differences between individuals,of a population.
Some of the variation is environmental in origin, which is
not inherited and contributes nothing towards promoting a

response to selection. It is very difficult to eliminate all
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non-genetic variation. The variation which is genetic in origin
inherited and contributes a major part to the success of any

selection procedure.

Since, selection oberatea on genetic variation, it is
important that this should be present at the start of the
selection experiments. It is very difficult to change the mean
expression of a character where there is little variance,be-
cause selection cannot zo beyond the potential §f the found-

ation stock.

The amount of selection can be measured by finding out

the selection differential. The selection differential as

defined by Iush {1945) ie "the average superiority of the selej

cted animals over the average of their generation, weizhted by
the number of offspring". In other words, the average superio-
rity of the selected parents over the mean value of their

entire generation is known as the selection differential. This
shows some relation to the proportion of animals chosen as
parents.

The selection differsntial based on the percentage of
animals chosen as parents for breeding and is measured in
standard deviation. The standardised selection differential ig

known as the "intensity of selection'.

The standard deviation, which measures the variability

is a property of the character and the population. To measure

the intensity of selection, selection differential is divided

by the phenotypic standard deviation (Palconer,1960).

The intensity of selection depends only on the

¥
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proportion of the population inecluded in the selected Aroup.
It is the mean deviation of the selected individuals, in units
of phenotypic standard deviations.

The change produced by the selection in the population
is the response to selection. Response is the difference of
mean phenotypic value between the offspring of the selected
parents and the whole of the parental generation before selecé
tion. It is found that, the ratio of response to selection
differential is equal to the‘heritability. Therefore, response
to selection could be known by multiplying selection differen-
tial and the heritability. The response depends on the herita-
bility of the character in the generation from which the paren-
ts are selected. The greater the heritability and selection
differential, the greater will be the response to selection.
Thus, response could be promoted by high genetic variance,

low environmental variance and high selectlon intensity.

'In the present study, selection was practised entirely
on the basis of individual performance and body weight at 28~
days of age in all groups ( A, B and C) and in all generations,
except in re-mated population of group A and B, in the second
zeneration. As in the reciprocal recurrent selection, dams and
sires were re-selected for re-mating to the member of their
own group. Therefore, sires and dams were selected on the basigy
of cross-bred progeny, evaluated at 28-days of age. Dams were
elected on the basis of higher mean litter weigzhit

directly 8

and sires were selected on the basis of corresponding dams

having higher mean litter welght. Selection differential and
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intensity of selection were also calculated in male and female

separately.

TABLE 3.4

Show}ng the number of individuals and proportion selected
at 28 days of age in group A,B and C, generationwise.

Base population } Remated '
Grou emated population : 2nd R.C,
. p/ﬁ ( Ist R.C.) y (selected dam & sire) §
) No,of {Proporte | No. of 0 Proport- { Yo. of {Proport-
: 1nuiv7010n-se1~ﬁ 1nd1vidua198 ion selﬂ-gindividualsgion sl
{ iduals(ected. % | | ected. % ected.%
A
Female 76 78.94 60(407)* 67.07 169 35.50
B
Male 94 15.95 15(407)* 83.29 148 10.13
Pemale 111 54.05 60(342)* 73.39 119 50.42
C
Male 96 7.29 80 12.50 106 9.43
Pemale 101 27.72 91 43.95 100 40.00

RAJENDRA AGRICULTURAL UNIVERSITY M. Sc. (A. H.) THESIS 1971

* indicates number of offspring of respective parent.

R.C.= reciprocal crossing.

Parameter Estimation:

Estimates of phenotypic and genotypic parameters of
economically important traits are of great help in animal
breeding operations. Hence, some such estimates wéra obtained
from the observations during this study.

The estimates fall into two broad groups:-

(a) Phenotypic parameters and

(b) Genotypic parameters.
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(a) Phenotypic parameters t- On the phenotypic side,
the following were estimated :-

(1) Mean, standard deviation, standard error and

percentage of coefficient of variation of the trait according

to the method suggested by Saedecor (1967).

(ii) 2ffect of sex on the body weight of mice at
different stages of growth (21,28 and 42 days).

(111) Pstimation of selection differential and inten-
s8ity of selection.

(b) Genotypic parameters:- The estimates of heretd-

bility on body weight of mice were obtained, at 21 days, 28
days and 42 days in both the reciprocal population and remated

population alongwith selective random breeding groupa.

VMethods of estimatinz heretability :

Most of the economically important characters show a
continuous variation which depends on a large number of genes
which interact with one another and with the environment in a
complex and intricate way. On the basic assumption that poly-
genes or blocks of polygenes, segregate and recombine in the
same way as genes for gqualitative traits, methods have been
developed for the estimation of relative importance of heredity

and environment in the variation of quantitative characters.

Heretability is usually defined in two ways, viz.

Leretability in broad sense and narrow sense (Lerner,1950).

141 broad sense, the heretability might include all the genotype

—
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variance, which is due to additive, dominance or epistatic kind.
But for the purpose of selection it is the amount of the additi
Ve genetic variance of a character, that is of particular signi-
ficance. The additive genetio variance is the property which is
found to be transmissible from generation to generation and
hence h2 in narrow sense is more accurate where the dominance
and epistasis are generally not transmitted. The epistatic as
well as dominance combinations are broken up in the course of
reproduction, and resemble in a different pattern in the popu-
lation of genotypes, in the next generation. Thus, it can be
seen that a parent superior to the mean of its generation by
virtue of its haploid gamete, contributes more towards the
merit of the zyzote than the parent superior by virtue of its
zenotype. Therefore, at least with respect to mass selection,
our interest is in the herstability defined in narrow sense

(i.e. the. portion of the total variation which is due to addi-
tive genetic effect.

Depending on the method used, the actual numerical

estimate of h? is usually between the broad and narrow concep-

ts3 it always includes a little of epistatic variance and some-

times a little of dominance variance. 1t may include all, part

or none of the variance caused by the non-linear or joint effe-

cts of heredity and environment.

Phenotypic variation can be 8plit up broadly into

genetic, dominance, epistatic and environmental deviations as

well as interaction of genetic and environmental factors. It

can be broadly written as follows i~
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=G + B

where, the total phenotypic variance

@ Mg oy
]

= the genetic variance

=i
n

the environmental variance.

Genetic variance and the environmental variance can

further be subdivided as

(a) Genetic variance

G

= A+ D+ I
where, A = additive genetic variance
D = Dominance variance
I

= variance due to epistatic or interaction.

(b) Environmental variance can be split up into two
components - permanent and temporary.
E = Ep + Bt
where, Kp= variance due to permanent environﬁental effect,
Rt= variance due to temporary environmental effect.

Hence, P=A+D+ I+ Ep+ Et.

Then veriance of individual phenotypes in a population

is :

2

or 62P = 62A . 62D + 61 + 62Ep =8 62Et.

The precise definition of h2 in broad sense concerns

the fraction of the phenotypic variance which comes from all

these sources.
2

n2 = 626 = 6°A + 6D + 6

A I

2p 62A + 62D e 621 + 62Ep - 62Et

o
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and in narrow sense 3

2 6%a 622
= = -
2p 6%A + 6°D + 6°I + 6%Bp + 6°Et

6
When there is no dominance or epistasis the hereta-
bility in broad and narrow sense have got the same value. Since

2
h~ is a ratio, ites value may chenge with changes in either

numerator or denominator. The value of h2 ranges from O to 1.

Increased environmental variation és well as decrease
in genetic variation (e.g. due to inbreeding), causes a decrea-
se in the value of h2. Obviously, the numerical value of here-
tability estimate depends not only on the variations in feeding
and management of the animals but also on the errors in the

measurements of the character.

Estimation of heretability of quantitative characters
found in different ways depends on how closely phenotype corres:

ponds %O genotype.

Phenotypic resemblance may be measured directly, but
zenetic resemblance cannot be computed directly because genetic
or hereditary portion of variations in quantitative character

is not exactly known. 5o, genetic resemblance is obtained from
coefficient of relationship.

In many sets of data, like the one used in the present
study, heretability estimates can be computed more conveniently
from variance components which can be derived from analysis of

variance and covariance than by correlation directly, but the

principle remains the same.




Various methods are available for estimating heritabi
lity (Luﬂh’1948)o

In the present study heritability was estimated by

Intra-sire-regression of daughters on deams and sons on dams,

because the weight of the mice is not limited to one sex only.

In this method, regression of daughters on dam and
Sons on dam were calculated separately for each set of dams |
mated to one sire. The regression coefficient of male was multi
pPlied by the ratio of the phenotypic standard deviation of

females to that of males, for the correction of inequality of

variance in the two sexes (Palconer,1960).

The intra-sire regression of offspring on dam esti-
mates half the heritability, as the progeny of one sire has a
mean deviation from the population mean equal to half the bree-
ding value of the sire and the progeny of one dam deviates from
the mean of the sire groups by half the breeding value of the
damn. Therefore, the within-sire covariance of offspring and
dam is equal to half the additive variance of the pdpulation as
a whole; and the within-sire regression of offspring on dam is

equal to half the heritability.

The method of intra-sire regression of daughters on
dam and sons on dam is found to be reliable to a great extent

in the absence of maternal effects.

As discussed by ILush (1940),intira-sire regression can

be explained as follows @ The regrgesion coefficient bxy is

Cov.x Cov.xy'
computed as hereunder. bxy .,_gq}__ bxy' =

6°x
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Where, x,y and y' represents dam,daughters and sons respective-

el
ly, and Cov.xy and 6°x are estimated covariance and variance
respectively.

Cov.xy estimates %62(} and 62:: estimates 621? so that,

2
6 G
bxy = %29 - , and as such h2 = 2 bxy.

In the present study the number of dams was four timeJ
more than the number of sires. So intra-sire regression method

offers a very useful way of estimating heritability.

Further, this method gives an unbiased estimate of
heritability, irrespective of selection being practised. Heri-

tability is not affected by the mating system in this case.

Analysis of variance was computed to estimate the
heritability in the following way:i-

Tet there be 'n' sires and each sire has 'K' dam-
daughter pairs. And 'x' denotes the value for the dam and 'y'
for the daughters. Now, the analysis of variance and covarianceg

in this case is given in table 3.5.

TABLE 3.5
Analysis of variance
Source of variation j d.f. 5.5.(x) gS.P.(xy) a 8.8. (y)
Betﬁeen sires n=1 A ¢ B
Within sire n(¥=1) B D ]
nk-1 A+B C+D E+P

Total
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W here ®

o = O t
il

= corrected sum of product
= corrected sum of squares (dam)

corrected sum of squares (daughter)

= regression coefficient.

The analysis of variance for finding out the effects

of age, generation and sexes was run as between and within

analysis (Snedecor,1967).

TABLE 3.6

Analysis of variance

Source of variation‘ d.f. SS.S. g M. S. A P.
Between generations G-l B4 84 4
T %,
",
Within generation N=G 8, =] .
N-G = 72
Total H=1 84+8,
where,

B = total number of observations

G = number of generations.
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C:D.Test 3

Vhen the value of F was significant, critical differen-
Ces were calculated to find out the specific value of differen-

ces between the means of two treatment at a particular level of
significance.

Critical differences were calculated on the basis of
following equations 3-
CeDe = Value of t at 5 # & 1% for n-1 degree of

freedom x S.E. of the differences of mnean .

And for different nuaber of observations for different
treatments,the 5.5. of the differences of the mean was calcula-

ted as :

o

S.B. Of the differences of mean q;j[ M.3. error( %’ + %")
1 2

where,
ng = number of observations on which first mean is
based,and
n, = aumber of observations on which second mean is
based (Pillai and Sinha,1968).




CHAPTER - IV

RESULTS AND DISCUSSION
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RESULTS AND DISCUSSION

In the present study, the body weight of males and
females mice were 8tudied separately. As thé‘growth of males
and females have been considered, potentimlly different mani-
festations of genotype, becmuse of sex difference witn respect

L0 endoerine environment resulting in differences in means and

variances of the trait.

'he body weight of males and females mice were studied
in turee different populations,such aé :

1. Base populsation,

2. Reciprocal population, and

3. He-mated population (progeny of selected dam and

sire in the group A & B).

The following studies on body weight have been made
for all the three groups (A, B and C) in base population at

different stages of growth (21, 28 and 42 days).

(i) Distribution of observations in sach group,
(ii) Average with S.E. and C.V. of each group,
(iii)Effects of sex on body weight of mice, and
{(iv) “omparison of averaes between groups through

sest of significance.

GROUP _'A's

(i) Distribution of observations:-

In the male mice, the body weight ranged from 2.5 to

12.0, 3.5=18.5 and 12.0 - 26.0 gms. at 21,28 and 42-days
o ] L4 v
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Tespectively.

intervals, The
days respectively (table 4.1 and histogram in £ig.1).

Showing freguenc

TABLE 4

o 1

The boay welght were grouped at 1 gm. class-

higheet number of observations were found bet-

veen 6.0-7.0, 11.0-12.0 and 17.0 - 18.0 gme. at 21, 28 and 42

Yy and cummulative distribution of body weight

of male mice of group A in base population.
21 days 28 days (42 days :
Class { Fre.{Cu. Class Fre. ( Cu.{ Class ) Fre.{ Cu.
0 Nfre. frel ' ) fre .
2.0 = 3.0 4 4 3.0 - 4.0 1 15 1200« 43:0% By
3.0 = 4.0 2 6 4.0 - 5,0 5 6 13.0 - 14.0 6 9
40-5.0 10 16 5.0-6.0 2 8 14.0-15.0 7 16
5.0 = 6.0 18 34 6.0 - 7.0 2 10 15.0 - 16,0 9 25
6.0 = 7.0 18 5 7.0 = 8,0 10 20 16.0 « 17.0 10 35
7.0 = 8.0 10 62 8.0 « 9.0 6 26 17.0 - 18.0 13 48
8.0 - 9.0 11 13 9.0 =10.0 8 34 8.0 - 19.0 9 57
3.0 =-10.0 < & ¢ 10.0 -11.0 12 46 19.0 - 20.0 7 64
10.0 «11.0 2 79  11.0 12,0 74 60 ' 50.0%= 81,05 T
11.0 -12.0 4 83 12.0 -13.0 7 67 21.0-22.0 3 T4
13.0 -14.0 '3 70 22.0-23.0 2 76
e — 14.0 -15.0 4 74 23.0 - 24.0 4 80
15.0.=16.0 '3 97 240, 25.0° 4 #i
A e 16.0 -17.0 4 81 25.0 - 6.0 2 B3
bl 1740 StB20= T4 o0k &
g 18.0 -19.0 1 83

Fre. = frequency

cu.fre. = cumnulative frequency.
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In female mice, the body weight ranged from 3.0-12.0,

5¢5=17. ,
°=17.0, and 9.0-25.0 gms. at 21, 28 and 42 deys respectively.
m ) :
“he highest frequencies were observed in class 6.0-7.0,10.0=-11.C

and 16.0-17.0 ;ms. at 21,28 and 42 days respectively (table 4.2
and histogram in fig.2).

TABLE 4.2

“howing frequency and cummulative distribution of body weight
Oof female mice of group A in base population.

21 c%gys “ﬁ"‘g 28 days g 42 days

Class Pre. [ s { Class . § Fre. 2;5.9 Clase | Fre. § ou:
2.0 - 3.0 2 2 3.0 - 4.0 1 f - 9,000 08 3
3.0 = 4.0 1 3 §.0 = 5.0 -8 3 10.0 - 11.00 2 5
8.0 - 5.0 17 20  S.0=6.0.2 57 .10 - 12,00 % (i
5.0 = 6.0 13 33 6.0 = 7.0 B - S5 S apr6tSENGN, 8
6.0 ~ 7.0 20 53 7.0~8.0 9. g8 15.0-%00" B 9
7.0 - 8.0 9 62 8.0=19.0 7. 25 Ne.0 Rt HEIT
8.0-9.0 9 . 71 9.0-10.0 -9 38 15.0 - 16.0 11 @8
9.0 -10.0 3 74 10,0 -110 15 gl SEd SlginT st
10.0 =11.0 1 75 110 =12.0° 59 LG0T ST 0 ~S1RLG A
1.0 -12.0 1 76 12.0 -13.0 6 66 18.0-19.0 9 60
13.0 =14.0 1 67 19:0 =20 0 4" 64
N ‘ 14.0 =150 & 71 20.9 - 205056 70
15.0 =16.0. 2 .~ 778 1.0 - 8.6 S0 S e
it i 16.0 =176 3 76 @2.0-23.0- 1 - .78
i 230 & B4:0° M= 7
24.0 =250 % i 78

?re. = frequency
Cu.fre. = cunnulative frequency.

e e ———
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TABLE 4.4

Showing frequeney and cummulative distribution of body weight|-
of male mice of group 'B' in base population.

o TR i Rt = gjrg

Class j Fre. 0 frt;. ji Class oFre. fgg: a Class Fre. g;_é.
3.0 - 4,0 . 1 1 740 = 805742 2 11404~ 12101 1
4.0 - 5.0 10 1 8.0 - 9.0 5 7 19,0 = 180 17" 8
5.0 - 8.0 12 23 $.0 -10.0 23 30 1340 <1402 4
6.0 « 7.0 26 49 10.0 -11.0 17 47 14.0 = 18,0 '8 7
7.0 = 8.0 24 73 11.0 -12.0 17 64 15.0 - 16.0 6 13
8.0 = 9,0 12 B 12,0 13,0 112 76 16:0 = 17.0 .2 =18
9.0 =10.0 3 88 15.0 =14.0 . F 83 17.0 = 18,0 10 28
10.0 -11.0 ‘0 88 14.0 =15.0 - 4 BT 18.0 - 19.0 12 37
.0 <32.0 3 89« 15,0 =16:0 &4& 91 19.0-= 28,0 14 51
P RO L o 20 21.0-22-0 15 79
s e e ) o0 ® 00 2200-2300 2 81
i e e e e @ LRCI 23.0-24.0 3 84
. a0 o e o0 LR . 2400-25-0 3 87
oo a0 e ® 00 2500"26.0 2 89
e a s ® o e o0 26.0 -~ 2700 2 91
.c.o e o n 2700 — 28.0 2 93

Pre. = Ifrequency
Cu. fre. = cummulative frequency.
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TABLE 4.5

Showing frequency and cummulative distribution of female
mice body weight of group B in base population.

21 d

42 days

Cu.

fre. =

cunmulative frequency.

8 28 days
Class | Pre. 3 gg; } Class Pre. 8 g;f;_ l!ﬁ Class 8 Fre. gfg‘;‘
4,0 = 5.0 8 & §.0= 7.0 -9 1 13.0 =140 5 5
E 9¢0 = BOFSISEISAY 7.0- B.0 3 & A0 =18.0. 6. 1
| 6.0 - 7.0 33 50 8.0-9.0 T 13 15.0-16.0 5 . 16
. 7.0-8.0 32 82 9.0-10.0 22 33 . 6.0217,0.- 18- 408
| 8.0-9.0 16 98  10.0-11.0 23 56 - 17.0 -18.0 20 48 -
| 9.0 <10.05. B 101 . 11.0-18.0" 24’ 86} 18.0'-19:0. 18 15
; 10.0 ~11.0.. ~ % 185 - 12.0-13,0 10" . 90 19.0 =30.0 A7 = 85
| 11.0 -12.0 4. 109 . 13.0-14.0 . 7 97.. 20.0 -21,0 13 86
| 12,0 ~13.0 2 111 ° 14.0-15.0 3 100 21.0 ~22.0 7 103
| G e 15.0-16.0 5 105 22.0 -23.0 107
| bt s 16.0-17.0 - 20 1B7 . 23.0 -24.6 0 o7
- ol 17.0-18.0' 'S 140 - 24.0-25.0 5 116
Ly o 18.0-19,0 " AL il 2 :
Pre. =  frequency
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(i1) Averages:-

The average body welzht of males and females mice
Were computed to be 7.38 + 0.59 and 7.64 + 0.15 gms. with
24.66 and 21.85 % coefficient of variations raépectively,whero-
as the overall mean body weight found to be 7.53 * 0.12 with
23.11 % coefficient of variation at 21 days of age.

The average body weight of males and females mice
at 28 days were observed to be 11.70 + 0.24 and 11.66 + 0.22
gms. with coefficient of variation 20.51 and 20.58 % respect-
ively. The pooled average body weight was found to be 11.68 +
0.16 with 20.55 % coefficient of variation.

At 42 days, the mean body weight of males and females

mice were recorded to be 19.99 + 0.33 and 18.73 #+ 0.23 gus.
with 16.30 and 12.86 % coefficient of variation respectively.

The overall mean body welght worked out to be 19.31 + 0.20 gms.
with 14.97 % coefficient of variation (table 4.10).

The average body weight of 'B' group seemed to be

little higher than that of the group 'A'.

(iii) Effect of sex on the body weight:-

At 42 days, effect of sex on body weight was found

highly significant whereas at 21 and 28 déys, no'aex effect

was recorded (table 4.6).
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TABLE 4.6

Showing analysis of variance to see the effects of sex on
body weight of group 'B' mice at different stages of growth.

RAJENDRA AGRICULTURAL UNIVERSITY M. Sc. (A.H.) THESIS 1971

" vk
| 21 days 9 28 days ¢8 42 days
f Class {Fre.Q Cu. ; Class { Fre. ( Cu. Class { Pre. { Cu.
| 0 0 fre.a | £fre. 8 0 fre.
|
| 4D B0 B8 NS s e 3 1250-1840" % Ty
| 5.0 = 5.0 185 17 . Toub— 85 9  13.0-14.6 1 4
| 6.0~ 7.0 30 47 8.5-9.5 20 e9-  “14,0-18.0 - 48 9
7.0 - 8.0 28 75  9.5-10.5 13 42 % 15.016.0 . 5 44
!
| 8.0 ~ 9.0 - 7% 82 10,5115 a46 48 S 16.0=1Te0: & 70l
9.0 -10.0 7 89 ~18:5-12.5 =8 57 - 17.8=18.0 .19 31
| 10.0 ~11,0 g PE. 12.,9-1558 b 72 “%48J0-09.0 - AT 4R
| 11.0 -12.0 2 96 13.5-14.5 9 81 « 19.0-20.0 14 . 68
| 14.5-15.5 8 89 20.0-21.0 “Jo. 43
| 15.5-16.5 2 91  21.0-22.0 6 178
; gl 168179 3 94 22.0-23.0 it 85
: S 17.5=18.5 0 94 23%.0-24.0 2 87
| ' 18.5-19.5 2 96  24.0-25.0 3 90
| 1 25.0-26.0 5. 95
1 . f;equency; Cu.fre.= cummulative frequency.
e

0 0
Source ofs 23 days 0 o 28 days 42 davs
variation d.f.e M.S. &1@. a.f]? M.S. ﬁ F. {a.f. gm.s. 8 P,
R
- * %
Between 1 3.45 1.1399 1 g8 0.0137% 1 79.78 . 9.91
Sexes '
Within sex 203 3,03 203 5.79 201 8.05
Total 204 204 202
NS = non-signiticant
** = significant at 1 % level.
GROUP 'C's

TABLE

4.

Showing frequency and cummulative distribution of
male mice body weight of group C in base population.
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(i) Distribution of observations:-~

From the table 4.7 above, it is revealed that the
body weizght of male mice ranges from 3.5-12.0, 6.0-19.5 and
12.5-26.0 gms. at 21, 28 end 42 days of agﬁ, respectively. The
highest frequency was observed in the class 6.0 - 7.0, 8.5-9.5
and 18.0-13.0 at 21, 28 and 42 days, respectively. Histogram
shows the frequency distribution of male mice body weight

(£1g:5).
In female mice, the body weight varied from 3.5=-12.0,

5.5=17.5 and 11.0-26.5 gms. at 21, 28 and 42 days,respectively.
The maximum number of observations were recorded in class
6.0-7.0, 11.5-12.5 and 20.5-21.5 gms.at 21,28 and 42 days,
respectively (table 4.8 ; histogram in £ig.6).

TABLE 4.8

Showing frequency and cummulative frequency distribution of
female mice body weight of grou ¢ in basse population.

21 days 28 days 42 days

Class 0 Fre.y Cu. { Class IFre.O(}u. 0" Class ( Fre.{ Cu.

) fre. 0 fre. 0 ] ) fre.

3,0 - 4.0 2 2 4.5 = 5.5 2 2 10.5-11.5 2 2
4.0 - 5.0 8 4 5.5~ G5 3. 4151245 4 ek
5.0 = 6.0 15 19 6.5 = T 4 T 12.5=13.5 1 5
6.0 = 7.0 33 52 T8 = 85 6 13 13.5-14.5 1 6
7.0 = 8.0 24 76 8.5 = 9.5 14 27 14.5-15.5 1 i
5.0 - 9.0 12 88 " 9:5 ~10.5 19 37 15.5-16;5 - 3 - 80
9.0 -10.0 8 96 10.5- 11.5 12 49 16.5-17.5 11 21
.0 <%1.0 3 99 11.5= 12.5 18 67 17.5=18.5 14 35
0 -12:0 @ 407 C18- EelsEOEEtE 79 18.5-19.5 15 50

e 0o s 13-5- 1405 12 91 19:5-20-5 14 64
oo e 14-5- 1505 5 96 20.5"21.5 15 79

<8 ais 15.5= 16.5 2 98 21.5-22.5 9 88
i T E.B=ATE S a0l 22 5-E.EE R
(e s b §45 23.5-24.5 2 98
5 Syl i o 24.5-25.5 2 100
i it siad  25.5-26.5 1 101

Pre. = frequencys Su.fre.= cummulative frequency.

e e
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with 15.99 and 14.60 % coefficient of variation respectively.

(i1) Averages:-

The average body weight of males and females mice
were found to be 7.53 * 0.15, 7.42 # 0.14 gms. with 20.31 and
20.08 % coefficient of variation respectively. The overall
mean body weight was recorded to be as T7.48 + 0.10 gms. with
20.19% coefficient of variation at 21 days.

At 28 days, the mean body weight of males and females
mice were 11.82 + 0.28 and 11.59 + 0.26 gms. witﬁ 23.43 % and
€2.86 % coefficient of variation respectively, whereas the
pooled average body weight was found to be 11.71 + 0.19 gms.

with 23.06 % coefficient of variation.

At 42 days, the average body weigzht of males and
females were computed to be 19.44 + 0.32 and 19.58 + 0.28 gms.

The overall mean body weight was observed to be 19.52 + 0.21

Zmns. with 15.27 % coefficient of variation (table 4.10).

Rapid increase in average body weighf was observed
as the age advanced. The coefficient of variation increased at
28 days and recorded a sharp fall at 42 days of age. As regards
body weight, group B & C mice were found to be better than that
of the group A. In general, males were found to be superior
to females in respects of body weight,-but in the group C at
42 days, body weight of females mice was observed to be a bit

higher than that of males.

(iii) Effects of sex on body weight:-

The effects of sex on body weight of mice at
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21, 28 and 42 days were observed non-significant (table 4.9).

TABLE 4.9

Showing the analysis of variance of sex effects on body

welght of mice

under group C in base population.

Source of | 21 days 28 days ¢ 42 days
variationgd.f. 3. B Po d.f.a M.S.e P, 8d.f.8 M:?.i 9 F.

Between 1 g.28"% = 4

0.6
sexes ¢ G
Within sex 195 2.29 195 7.35
Total 196 196

NS

0.35 1 0.10"°

0.91

194 8.93
195

NS = nou-significant.

(iv) Comparison of averages between groups:-

In case of mele mice, group difference at 28 days

and 42 days body weight were found to be significant,whereas

no group difference at 21 days was observed (table 4.11).

Critical difference test shows significant at 21 days

vpetween A & C groups, whereas between groups A & B and B & C

non-significant group difference was observed. Group A differed

significantly from both the groups B & C as regards body weight

at 28 days and 42 days. No significant difference in the body

weight was found between groups B and C at 21, 28 and 42 days

respectively(table 4.12).
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TABLE 4.10

Showing averagze body weizht of mice with S.E. and C.V. in base population
at different stages of growth, groupwise (gus.).

0
Group/ { Different stages of zrowth
sex m 21 days m 28 days e 42 days
No.of( Average + 5.E.|( o.q.alozo.ogbéummm + S.E.{ n.q.mﬁmmo.omo Average + S.
0 obs. { ] oog. 0 0 ooum. 0 0
abﬁ

HMale B3 6.91 »0.22 29.37 83 10.78 + 0.36 30.42 83 18.00 + 0.37 18.83

Pemale 76 6.63 + 0.65 27.14 76 10.19 + 0.34 29.24 76  17.09 + 0.37 19.32

Overall 159 6.77 + 0.15 28.36 159 10.50 + 0.25 29.90 159  17.57 + 0.26 19.19

1B

Male 94 7.38 + 0.59 24.66 94 11.70 &+ 0.24 20.51 93  19.99 + 0.33 = 16.30

Pemale 111 7.64 + 0.15 21.85 © 111 11.66 + 0.22 20.58 110  18.75 % 0.25 « 12i86

Overall 205 7.53 + 0.12 23:11 205 11.68 # 0.16  20.55 203  19.31 +.0.20 14.97

o |

Male 96 7.53 + 0.15 20.31 96 11.82 + 0.28 ' 23.43 95  19.44 + 0.32 15.99

Pemale 101 7.42 + 0.14 20.08 101 11.59 + 0.26 22.86 101  19.58 + 0.28 14.60
+ 0.21  15.27

Overall 197 7.48 + 0.10 20.19 197 11.71 £ 0.19 ° 23.06 196 19.52

14
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TABLE 4.11

;ggwi?é analysis of variance of body weight difference of
wale mice between groups at different stazes of growth.

-

| 0 21 days i 28 days LT
R o 3 42 days
‘Jodrce Of dafu rﬂ.'1 ° awhvs [
variation g e d.f.( V.S, 8 F. (d.f.J M.8. [ F.
Setween 2 8% 2.8 43 By D on * ‘ R 5. 2
FrouTe 297 2.84 2 28.20 3.53 2 91.42 8.61
Within 270 4,22 o s 58, .
group - 270 © 197 268 10.61
Total 272 272 270

* = significant at 5 % level
** = gignificant at 1 ¢ level

i3 = non-significant.

TABLE 4.12

Critical difference showing body weight difference of
male mice between groups.

A | 21 days 28 days ] 42 deys
;‘etvf:e‘eu . D uc-i).value M D C._‘r). value M.D. QCOD. Valua
SEORP .3 W ) 5% L0 g ’ | 5% 1% 8 5% 1%

® %

AVs. B 0.47% 0.52 0.69 0.92° 0.82 1.08 1.99"* 0.96 1.26

*

AVs. C 0.62° 0.50 0.66 1.04 0.82 1.08 1.44 = .0.94 1.23

BVs. C 0.15"° 0.50 0.66 0.12°° 0.78 1.03 0.55

L

#* = pignificant at 5 % level,
»% = gignificant at 1 % level,
4S8 = non-siganificant,

M.D.= mean difference.




In female mice, difference of body weight between

groups was observed to be highly significant at all stages

(21, 28 and 42 days, vide table 4.13).

Critical difference test revealed that the body weight

of female mice betwsen groups were highly significant at all

Stages, except for group B & C at 21 days and 28 days, where

group effect was non-significant (Table 4.14),

TABLE 4.13

Analysis of wvariance showing body weight difference
of female mice between groups at different stagzes.

0 ___27 days 28 4d >

Jource of - ays 42 days
variation gu'f'g M‘s' g F' d-fa ! M-Sog :F_- =dcfog Mo§. Fo
Between 2 24.45 8.98° 2 58.24 8.27°° 2 137.08 17.09""
groups

Within group 285 2.72 285 7.04 284 8.02

Total 287 287 286

TABLE 4.14

Critical difference showing body weight difference
of female mice between groups at different stages.

(0 21 _days i 28 days 42 days

Betweeng M.D. C.D- Valuel‘ MIDI H CCDO Value \ MQD. c. Do Value

group 5 19

1%

5% 1% 5%
W * W : %

AVs. B 1.01 0.47 0.61 1.47 © 0.76 1.00 1.65 " 0.82
; *n

AVs. ¢ 0.79"%  0.49 0.64 1.40 .. 0.78. 1.05 2.50 0.8

NS N30002 o.gst e
B VB. C 0022 0143 Ol56 0-07 .7 .9 o 5 .7

1.08
1.10
1.00

A

* = gignificant at 5 % level,
»% = gignificant at 1 % level,
NS = non-significant,

M.D.= mean difference.



As shown under table 4.10, the difference of
average body weight between groups — A, B and C, indicatés
¢learly that the average body weight of groups C and B 18
Superior to that of group A, and on analysis it was found
that the group C differs significantly from group A mice as
regards body weight at all stages of growth (21, 28 end 42
days). The growth of group A mice was found to be lower as
compared to that of group B and C. The reason may be that
the sires of group A were from outside stock, which might
have a inferior germ plasm as compared to those of the

existing stock.

The coefficient of variation in group A nice was
found higher than that of groups B and C. The coefficient of
variation for groups A, B and C was found to be more at 21,
28 aﬁd 42 days of age, as compared to that reported by
Hansson and Lindkvist (1962) at these periods.

The average body weight of the present observa-
tion at 21 days was more or less similar to that of small
sized mice of Lewis and Warwick (1953), but the average body
weight of their medium and large sized mice at 21 days was
higher than the present findings.

Hensson and Lindkviet (1962) reported,average
body weight of mice at 21 days, 28 days and 42 days was
10.58, 15.88 and 20.63 ams., which was higher than the presen?

observations of the body weight of mice at different stages

of growth,




In reciprocal population, the following studiee have
been made on body weight of mice under groups A and B, and that

in group C,at different stages of srowth (21,28 and 42 days):

(1) Distribution of observations in each group,
(i1) Average with 8.E. and C.V. for each aroup,
(ii1)Bffect of sex on body weight of mice in each group,

(iv) Heritability with S.E. of body weight in each
group, and

(v ) Coypariaon of averages pgtween ZTOUPs

GROUEP 'A's

(i) Distribution of observations:-

In male mice at 21, 28 and 42 days, the body weight
ranged from %.0-13.0, 7.5-17.0 and 12.0-27.0 gms.,respectively.
The body weight were grouped at 1 gm. class intervals. The
hizhest frequency ol observations were found in the class
5.5=T:5, 11.0~12.0 and 18.0-19.0 gma. at 21, 28 and 42 days,
respectively( vide table 4.15 and histogram in £ig.8).

In female mice, the body weight varied from 4.5-12.0,
7.5=17.0 and 13.0-27.0 gms. at 21, 28 and 42 days, respectively
The maximum number of observations were noted between the class
§.0=T7.0, 9.0-10.0 and 18.5-19.5 gus., respectively at 21, 28
and 42 days of age( table 4.16 and histogram in £ig.9).

(ii) Averages:i-
The body weight of males and females averaged 7.90+0.0

7 .63+0.08 gms. with 16.45 and 16.90% coefficient of variation
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TABLE 4.15 |
Doy 108 froquency and oummulative distribution of male mice
v welght of group A in reciprocal population at 21,28 & 42
- days of age.
21 days 28 days 12 d
o = ays i
Class | Fre.{cu.. | Clase 2 re.gcu. {_ Class | Fre.{ Ou.
frg—' fre. __f;_ra‘
4¢0 = 5.5 7 7 7.0- 8.0 4 4 14.0-15.0 6 6
?.5 - 5.5 21 28 8.0- 9.0 11 15 15.0«16.0 6 12
| b-? = ?-5 66 94 9.0-10.0 25 40 6.0=17.0:. 11 29
| 7-? -~ 8.5 57 151 10.0-11.0 39 79 17.0-18.0 19 48
5 ?-5 - 9.5 . 7 § 188 11.0-12.0 51 130 18.0-19.0 27 75
5 9.5 =-10.5 5 193 12.0-13,0 22 152 19.0-20.0 23 98
l 10.5 =11.5 4 197  13.0-14.0" 29 481 '20,0-21.0 ' 22 126
11.5 =12.5 1 198 14.0-15.0 7 188 21.0-22.0 24 144
| 12.5 =-13.5 2 200 15.0-16.0 10 198 22.0~23%.0 25 169
' o e 0 ¢ v 0 1600"17.0 2 200 23.0"‘24-0 15 184
e e 0 & 0 @ 58 ¢ o o0 24-0-25-0 6 190
e 0 0 v & o a8 o . e 0 25-0‘-2600 3 193
‘ o6 a e o0 LI e v 0 26-0-2700 3 196
|
TABLE 4.16
Showing frequency and cummulative distribution of female mice
body weight of group A in reciprocal population at 21,28 & 42
days of age.
21 days 9 28 days § 42 days
Glass { Pre.l Cu.fre.) Clase { Pre.{Cu.fre.y Class ) Fre.(Cu.fre;
. 2 7.0~ 8.0 2 2 12.5=-13.5 2 2
D~ s i 30  B.0-.9.0 . 47 9y 13.5-14.5 5 7
g.O"‘ 7.0 01 91 9.0"'10-0 57 76 1405-15-5 4 11
0- 8.0 60 151+ 10,0-11,0" 325108 15.5-16.5 7 18
"_{_.O-— ‘;0 33 184 11.0-12.0 38 146 16.5=17.5 21 39
10.0=1 .O : 207 14.0-15.0 4 195 19.5-20.5 30 130
o8 @ sases 16.0_17.0 4 207 21.5-22-5 20 175
e« 0 @ L e e e o 22-5-23.5 14 189
| e e @ i i s 8 ® 23'5-24'5 4 193
r o e o LI B R ) a e e 24-5-25-5 7 200
° e @ L E AL s o o o o 25'5-26'5 3 203
o0 @ iy 2 e o 8@ 26-5‘27—.5 1 204
s L Cu.fre.= cummulative frequency.

Fre. = frequency,
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at 21 days, respectively. The overall average was 7.76 + 0.06
gmS. with 16.75 % coefficient of variation.

At 28 days, the average weight of males and females
were found to be 11.90 * 0.13 and 11.43 « 0.13 gms. with
15.12 % and 16.71 % coefficient of variation respectively. The
Pooled mean body welght was 11.66 + 0.09 gms. with 16.29 %

coefficient of variation.

The body weight of males and females mice averaged
20.38 & 0.19,& 19.81 + 0.18 gms. with 13.44 and 13.37 % coeffi-
client of variation at 42 days respectively. The overall average
body weight was computed to be 20.09 + 0.13 gms. with 13.44 %
coefficient of variation (table 4.17).

The difference of average body weight of males aﬁd
females were found to be more at 42 days than that of 21 and
28 days. The average body weight increased rapidly with the
age. The coefficient of variation declined gradually in both
the males and females as age advanced. The coeffipient of
variation was observed to be more or less mimilar in both the
male and female population though it was a little bit higher
in females at 21 and 28 days, but at 42 days the same was

glightly higher in males than in females.

The average body welght of mice in reciprocal popula-
tion was observed tO be higher than the body weight of mice in

pase population.

(1ii) Effect of sex on body welaht:-
Significant offect of sex on body weight of mice in

ulation was observed at all stages (table 4.18).

reciprocal poP
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TABLE 4.17

|

Showing average body weight with S.%. and C.V. of male and female mice in
Reciprocal population at different stages of growth,zroupwise.
mn.ocb\ g Different stazes of srowth
” 21 days 28 days ] 42 days
§ ¥o.of] Average + S.E.{C.V.% ) No.of | Average + 5.5. ( C.V.%( No.of | Average + S.%. | C.V.
ooaw. w w ) obs. m w m obs. { “ %
-pn
¥ale 200 7.90 + 0.03 16.45 200 11.90 + 0.13 15.12 196 20.38 + 0.19 13.44
Female 207 T7.63 + 0.08 16.90 207 11.43 4+ 0.13 16.71 204 19.81 + 0.18 13.37
Overall 407 7.76 + 0.06 16.75 407 11.66 + 0.09 16.29 400 20.09 + 0.13  13.44
nw-
Male 172 8.04 + 0.14 22.28 172 12.46 + 0.17 18.61 169 21.44 + 0.24 14.92
Female 170 7.98 + 0.15 25.93 170 12.04 + 0.18 20.18 169 N0.0Q + 0.23 15.39
Overall 342 8.01 + 0.10 24.34 342 12.25 + 0.12 19.43 338 20.76 # 0.17  15.46
-Q-
Male 80 8.91 + 0.25 25.36 80 13.34 + 0.32 21.73 - 76 22.75 % 0.30. . 11.69
Pemale 91 8.82 + 0.25 27.66 91 12.42 + 0.30 25.67 . 90 .20.71 3 .0-35% tctss
Overall 171 8.87 + 0.18 26.49 171 12.85 + 0.22 22.88 166 21.65 + 0.25 14.92
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TABLE 4.18

Analysis of variance
showing sex effect on mice body weight
at different stages of growth of group A in Reciprocal populn.

Source of 3 21 _days 8 28 days 2 days
variation g def.§ M.5. § F. od???FTE%%"T‘iC" d.7. 0 M.S. .

b i S

Between
sexes

i
| Within
i sex

| Total

1 7.39 4.39" 1 22.26 6.22° 1 32.07 4.41
405 1.68 405 3.58 398 7.26
406 406 399

* = gignificant at 5 % level.

(iv) Heritability estimates of mice body weight of
group A in Reeiprocal populations

The heritability coefficient of male mice body weight
was estiméted by Intra-Sire Regression of son on dam. The ana-
lysis of variance and covariance based on 199 pairs of dam,&
son at 21 and 28 days of age and 195 dam-son pairs at 42 days

of age, belonging to 15 sires, are presented in table 4.19.

The heritability coefficient estimation was observed

to be 0.20 + 0.14, -0.16 and -0.60 at 21, 28 and 42 days,

respectively(table 4.19). The heritability estimate of the body

weight of male mice was found to be negative, except at 21 days

of aze.

At 21 days, 20 % heritability was obtained,which was

gimilar to that reported by 8ingh(1967). The negative value of

heritability may be taken
g error including environmental factors.The S.E.of the

as zero, which may be due to the

gauplin
t been worked out.

negative value has 19
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Showing analysis of variance
body weizht of zroup 'A' in

TABLE

4.19

and covariance for estimating heritability of male mice
Reciprocal population at different stazes of zrowth.

21 4 mx__m 28 days .42 davs
Jource owam a.m.ww:w.amm_ i ik wn.m.ww.w.nﬂu 0 Ba.2s mg.ﬂ. m S.S.dam B..F.
variation (8xi2) § (Sxiyi) § (Sxi?) U (sxiyi) ( 5xi2) ! (sxiyi1)
§ 0 0 ) ) { § ]
Between 14 135.96 -3.57 14 212.44 -34.69 14 1554.19 623.46
8ires
Within 185 282.95 29.52 185 766.16 -64.03 181 698.26 -224.08
sire ;
Total 199 418.91 25.52 199 978.60 -98.75 195 2252.45 399.38
b = 0.10 -0.08 -0.32
ef = 0.10 1.06 0.96
C(b) = 0.10 -0.08 -0.30
B 0.20+ 0.14 -0.16 ~0.60
ef = correction factor
C(b)= corrected b

29
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” TABLE 4.20

Showing analysis of variance and covariance for estimating heritability of the
female mice body weight of group A in Reciprocal population at different stages.

w o 21 days c ; 25 days : w - 42 days
Source of R ) & F s B g ] /%
d.mH-.Hm..ﬂ.anﬁo @o.ko a .boUoM@&Lw o Uo.mo a Q.t%t o ru-runmpg o Co..r.u._ o gt.ﬂou o movomgg ° mnh.o
0 ) (8xi%) 0 (Sxiyi) 0  (Sxi®) 0 (Sxiyi) § (8xi") ({Swigt
Between 14 89.76 -16.35 14 321.68 -29.78 14 295.75 27.98
; sires
Within 192 315.52 -35.34 192 836.07 -191.54 189 774.01 =-173.82
sire
Total 206 405.28 -51.66 206 1157.75 -221.32 203 1069.76 -145.84
B -0.11 : -0.23 -0.22
2

h = -0.22 -0.46 -0.44

€9
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in the table 4.20 above, the heritability coefficient
of female mice body weight was estimated to be -0.22, -0.46
and -0.44 at 21, 28 and 42 days, respectively. The heritability

coefficient was estimated by Intra-Sire-Regression of daughter

on dam.

GROUP *B';

(i) Distribution of observations:-

In male mice, the body weight ranged from 4.0-14.0,
7.0-21.0 and 12.5=-31.0 zms. at 21, 28 and 42 days of age,
respectively. The frequency of body weight grouped into class
intervals of 1 gm. revealed that the meximum number of observa-
tions fell in the class 6.0-7.0, 11.5-12.5 and 235.0-24.0 gms.
at 21, 28 and 42 days respectively (table 4.21 and histogram

in £ig.10).

In female mice, the body weight varied from 3.5-15.0, ||

7.5-20.0 and 12,0-29.5 gms. at 21, 28 and 42 days, respectively
There was one mice weighing 9.5 gms. which was included in the
class 12.0-13.0 gms. The highest frequency were observed in the
class 6.0-7.0, 11.0-12.0 and 20.0-21.0 gus. at 21, 28 and 42

days respectively (table 4.22 and histogram in Pog 1) e

(ii) Averages:=
The mean body weight of males and females of recipro-

cal population of group '3' was found to be B.04 % 0.14 and

7.98 + 0.15 gms. with 22,38 and 25.92 % coefficient of varia-

tion respectively alb 21 deys of age. The overall average body

weight was computed to be 8.0140.10 gus.with 24.34 ¢ C.V.

S

S
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TABLE 4.21

Ehgmfing frequency and cummulative distribution of male mice
ody weight of group B in Reciprocel population at all steges.

c1 o 28 dae | e
ass 3 Fra.g_.f_ge: é Class ) Fre.og_g;: 3 Class gl’re. gg;;.
3.0 = 4.0 3 IR R e 2 12,0418.0 ' 2 2
4.0 - 5.0 4 V. 4275 = 85 § 150180 3
5.0 - 6.0 21 2B B.8 =~ 9:8.% 16 19 MATHSIRI0S s 6
60 « 7.0 40 _ 68 9.5 -10.8° 15 - @3p SEEE=16.0 B 7
7.0 — 8.0 34 102  10.5 -11.5. 29, 61 - 16.0517.0 T4
8.0 = 9.0 28 130 11.5 -12.8 41 © 102 17.0-18.0 §4 =88
9.0 -10.0 24 154 12.5 =13.5 27 129 18.0-19.0 20 48
10.0-11.0 12 166 - 13.5 -14.5 21 . 180 19.0-20.0 15 63
11.0-12.0 3 169 14.5- 15.5 12 162 20.0-21.0 18 81
12.0-13.0 0. 769 15.5 -16.5. .2 164 27.0-22.0 18 99
13.0-14.0 5 0. 16.5 -17.5 . 4 168 22:0-25.0 1H My
% s 17.5 =18:5 .. OF . '16B | 2%.0-24.0 25 {42
A A 18.5 -19.5 0 168 24.0-25.0 10 152
X ok 19.5 =20.5 1 169 25.0-26.0 6 158
S s 20.5 -21.5 3 172 26.0-27.0 6 164
e v ok e 27.0-28.0 3 167
L9 = i i 28.0-29.0 1 168
. & s o 29.0-30.0 O 168
Y. SHeke 30.0-31.0 1 169

Fre. = frequency,

cU.fre= cummulative frequency.
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TABLE 4.22

Showing frequency and cummulative distribution of female
mice body weight of group 'B' in Reciprocal population at
different stages of growth.

0

g
..__.__nia%rggxs 8 28 days 8 42 days
Class ¢

0 Fre. 8 Cu.fre.o Class Pre.g Cu.rreo Class } Fre. gCu.fre.

3.0- 4.0 4 4 7.0-8.0 5 5 12.0-13.6 2 2
4.0- 5.0 8 12 8.0- 9.0 11 16 13.0-14.0 3 5
5.0- 6.0 23 35 9.0-10.0 25 41  14.0-15.0 4 9
6.0~ 7.0 36 71 10.6-11.0" 28 69 15.0-16.0 8 17

| 7.0- 8.0 30 101 11.0-12.0 35 104 16.0-17.0 12 29
8.0~ 9.0 32 133 12.0-13.0° 23 127 17.0-18.0 24 53

| 9.0-10.0 15 148 13.0-14.0 17 144 18.0-19.0 15 68
| 10.0-11.0 14 162 14.0-15.0 15 159 19.0-20,0 23 91
11.0-12.0 2 164 15.0-16.0 3 162 20.0-21.0 24 115
12.0-13.0 2 166 16.0-17.0 1 163 21.0-22.0 16 131
13.0-14.0 2 168 17.0-18.0 0 163 22.0-23.0 17 148
14.0-15.0 2 170 18.0-19.0 4 167 23.0-24.0 8 156
o o 19.0-20.0 3 170 24.0-25.0 6 162

i Ry S B 25.,0-26.0 3 165

- Sk Gy <k 26.0-27.0 1 166

sl P vl T 27.0-28.0 1 167

- Ve aolle ¥ 28.0-29.0 2 169

Pre. = frequency

Cu.fre.= cumnulative frequency.
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At 28 days, the average body weight of males and
females were observed to be 12.46 + 0.17 and 12.04 + 0.18 gms.
with 18.61 and 20.19 % coefficient of variation respectively,
and pooled average body weight was found to be 12.25 + 0.12 gms.
with 19.43 % coefficient of variation,

The average body weizht of males and females at 42
days were found to be 21.44 + 0.24 gms. and 20.07 + 0.23 gms.
with 14.92 and 15.39 % coefficient of variation, respectively.
The pooled average body weizht was observed to be 20.76 # 0.17 -

gme. with 15.46 % eoefficient of variation (table 4.17).

The average body weight of group 'B' was found to be
a little bit higher than that of the group 'A' at all stages of
growth ( 21, 28 and 42 days). Coefficient of variation decreas-
ed gradually and the average body weight increased as the age
advanced. On the whole, the average body weight of mice was
observed to be higher in reciprocal population as compared to

the mean body weight of mice in base population.

(1i1) Effect of sex on body weight:-

At 42 days, the effects of sex on body weight of mice
were observed to be highly significant, whereas at 21 and 28

daye, non-significant effects of sex on body weight were found

(table 4.23).
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TABLE 4.23

Analysis of variance showing effects of sex on mice body
weight at different stages of growth (21, 28 and 42 days)
of group 'B' in reciprocal population.

, i ¢
Source of { 21 days | 28 days 42 days
variation { d.£.() ¥.S. () F. 4.2 3&‘.'%. 0 F, d.f. 0 M.S. ) ¥,

) ¢ ) { 0 (| (]

- % %
Between 1 0.28 0.07%° 1 15.15 2.67°° 1 158.55 15.98
sexes

Within sex 340 3.84 340 5.66 336 9.92
‘Total 341 341 337

*#% = gignificant at 1 % level,
NS = non-aighificant.

(iv) Heritability estimates of mice body weight of
Zroup 'B' in reciprocal population:-

Heritablility of male mice body weight was calculated
by Intra-Sire-Regression of son on damu. Correction factor was
used according to Clayton et al.(1957). The estimated herita-
bility coefficient was -0.14, 0.30+ 0.18 and 0.010+ 0.36 at
21, 2% and 42 days of age (table 4.24).

The heritability estimate was found positive at 28
and 42 days, but at 21 days it was observed to be negative;
‘which may be considered as zero. The h2 at 42 days was slight-
1y lower than that reported by Eisen and Legates (1966). The
n2 at 28 days was elightly higher to that reported by Rahnefeld

',QE El-(1965) at 42 days. Reference regarding h2 at 28 days
could not be traced in literature and only_féw references were

found regarding other stages of growth for comparison with the
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TABLE 4.24

42 days of age.

Showing analysis of variance ana covariance for estimating heritability of
the male mice body weight of group 'B' in reciprocal population at 21,28 &

. v 21 _days 28 days 42 days
_uochM»ow §d.f. |} S.S. dam § S5.0. ) d.f. ) 5.5, dem( S.P. (d.f.] S.5. dem ___ S.P.

var X

imm b xa?) ] smapn | P n®) Jean) | u?) | (sxagi)
Between 14 16.69 ~-11.08 14 122,98 88.86 14  285.06 -87.72

Sires

Withia sire 157  247.5% -22.53 157 460.32  62.85 154  435.96 2.96
Potal 171 264.24 ~33.61 171 583.30 151.71 168  721.02 . -84.76

c(b)= 0.08 0.15 0.005

e T8 0.3040.18 0.0104 0.36

ef = correction factor,
C{b)= corrected b.
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present findings.

In female mice, ﬁeritability coefficient was estima-
ted by the method of Intra-3ire-Regression of daughter on dam.
The estimated heritability coefficient was observed to be

0.28 * 0.21, 0.68  0.16 and 0.12 + 0.34 respectively, at
21, 28 and 42 days of age( table 4.25).

The higher percentage of heritability coefficient

was found et 28 days as compared to 21 and 42 days.

The heritability coefficient at 21 days was slightly
higher than that obtained by Eisen and legates (1966) and more
or less similar to that reported by Singh ( 1967). The heri-
tability coefficient at 42 days was found to be a little bit
lower than that reported by Rahnefeld et al. (1963) and Singh
(1967), bui as compared to the values of Eisen and Legates
(1966), the present estimate was higher. Faleoner (1953) repor-
ted heritability estimate of mice for body weight to be 20 %
and 50 % at 42 days in upward and downward selection, respect-
ively. The present findings are more or less similar to those
of Falconer upward selection estimate and lower as compared

to downward selection value.

However, the heritability estimates of group 'B',
mice was observed to be betier as compared to group ‘'A' mice.
It seems that the portion of additive genes which are trans-
mitted from generation 10 generation, as regards body weight,

was more in group 'R' mice than that of group 'A'.
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PABLE 4.25

stages of growth.

Showing analysis of variance and covariance for estimating heritability of
female mice body weight of group 'B' in reciprocal population at different

0 0
Source of { 21 days 0 28 days 42 days v
variation { d.f.{ S.5.dam { 5.F. mn.w.o 8.5. dem{ S.P. § d.f.{ 5.5, dam { S.P.
” ” (5x1?) “ﬁcxquvo W (sxi2) wﬁm iyi) { Wﬂ sx12) wﬂmuuwpv
Between 14 124.24  =5.59 14  206.54 -56.03 14  330.96 17.11
sires .
Within sire 155 300.32  43.28 155 588.64 201.48 155  437.54 26.14
Total 169 424.56 37.69 169 795.18 145.45 169  768.50 43.25
b = 0.14 0.34 0.06
Be 0.28 + 0.21 0.68 + 0.16

0.12 + 0.34

Ll
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T2

GROUP

lc':

7.0-20.5 and 13.0~29.0 gms.at 21,28 and 42 days of age, respectt

(1) Distribution of observations:-

In male mice, the body weight ranged from 4.5-13.0,

ively. The frequency of body weight were grouped into class

intervals of 1 gm. which show maximum frequency in the class

9.0-10.0, 13.5-14.5 and 21.0-22.0 gms.,rasbectively (vide

table 4.26 and histogram in £ig.12).

TABLE 4.26

Showing frequency and cummulative distribution of male mice
body weight of group 'C' in F, population at different stages.

21 days 28 days 42 _days
Blais T Frs. Toadten ) Tises | aaeslou seoiiumen i Lo ol
40-5.0 5 5 BiB= L5, ity 4 12,0-15.00 3 i
500- 6-0 6 11 7-5- 8.5 2 6 13.0-1400 0 1
6.0- 7.0 11 22 8.5- 9.5 2 8  14.0-15.0 2 3
7.0- 8.0 11 33 9.5-10.5 5 13 15.0-16.0 1 4
8.0- 9.0 12 45 10.5-11.5 8 21 16.0-17.0 1 5
9,0-10.0 14 59 11.5-12.5 ' .8 29  17.0-18.0 1 6
11.0-12.0 .7 17 13.5-14.5 14 57 - 19.0-20.0 6. 18
12.0-13.0 3 80 14 .5=15.5 9 66 20.0-21.0 8 26
R 1505"16.5 6 72 21-0-22.0 3 39
16.5-17.5 3 75 22.0-2%:0 7 46
17.5-18.5 3 78 23.0-24.0 4 50
i 18.5-19.5 0 78 24.0-25.0 7 57
: 19.5+20.6 2 80 25.0-26.0 6 63
26.0-27.0 4 67
x 27.0-28.0 4 71
28.0-29.0 5 76
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In female mice, the body weight varied from 4.0-16.5,
6.0-18.5 and 13.5-31.5 gms. at 21,28 and 42 days of age,respects
ively. The highest observations was found under the group 8.5-
9.5, 12.5-13.5 and 19.5-20.5 gus. at 21, 28 and 42 days of age
respectively (vide table 4.27 and histogram in £ig.13).

TABLE 4.27

Showing frequency and cummulative distribution of female mice
body weight of group 'C' in F1 population at different stages.

21 _ days : 28 days y 42 days
Class ( Fre. 1.x.frec Class 61 Fre.(Cu.fre. Olass ( Fre. | Cu.fre.

e B

305"' 4:5 5 5 505" 6-5 3 3 13-5"‘14-5 3 3
4.5- 545 4 7 6.5=- 7.5 2 14.5-15.5 O 3
5¢5= 6.5 10 7 T.5= 8.5 . 8 15.5-16.5 3 6
6e5= Te5 11 28 8.5~ 9.5 B 14 16.5=-17.5 5 11
Te5= 8.5 15 4> 9.5=10.5 7 21 17.5-18.5 12 23
8.5= 9.5 17 60 10.5=-11.5 1T 38 18.5-19.5 9 32
9.5=10.5 13 73 11.5=12.5 9 47 19.5=20.5 15 47
110.5-11.5 T 80 12.5=13.5 17 64 20.5-21.5 12 59
11.5=12.5 5 85 13.5=14.5 11 : 75 21.5-22.5 12 ‘ 71 |
12.5=13.5 2 87 14.5=15.5 Do 80 22.5-23.5 5 76
13.5-14.5 3 90  15.5-16.5 4 84 23.5-24.5 5 81
14.5-15.5 0 90 16.5-17.5 4 88 24.5-25.5 1 82
| 18.5-16.5 4 91 17.5-18.5 . 3 91  25.5-26.5 4 86
ee e se e soe soe 26.5-27.5 1 87
see oo aoe 27.5=28.5 0 87
% P e e e e s o 28-5"2905 1 88
° oo ® e o e o 29'5—30'5 0 88
P o e o 0 @ s 8 @ 30.5-31.5 2 90
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(i1) Averaze:—

The average body weight of males and females were
computed to be 8.91 + 0.25 and 8.82 + 0.25 gme. with 25.36
and 27.66 % coefficient of variation at 21 days, respectively,
The overall average body weight was 8.87 % 0.18 gms. with
26.49 % coefficient of variation. '

At 28 days, the body weight of males and females
averaged 13.34 + 0.32 and 12.42 % 0.30 gms. with 21.73 and
23,67 % coefficient of variation, respectively. The pooled
mean body weight was 12.85 & 0.22 gms. with 22.88 % coeffici-

ent of variation.

The mean body weight of males and females at 42
days were found to be 22.75 % 0.30 and 20.71 + 0.35 gme. with
11.69 and 16.36 % coefficient of variation, respectively.The
overall mean body weight was computed to be 21.65 + 0.25 gms.
with 14.92 % coefficient of variation (table 4.17et page 60).

The average body weight of males was glightly
higher than that of females at all stages of growth (21,28 -
and 42 days). Rapid increase of average body weight was ob-
served during the period of 28 days to 42 days of age ,whereas

coefficient of variation was noted gradually declining, as

the age increased. The coefficient of variation in female

mice was slightly higher than that of males at all the three

stages. As compared to body weight of males and females in

reciprocal population of groups A and B, P, population of

group C was slightly superior.
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The mean body weight of groups A, B and C at 21
days was found slightly higher that to that of small sized
mice and lower than that of medium sized mice of Lewis and
Warwick (1953). The average body weight of mice at 42 days
was lower than that reported by Palconer and King (1953). As
compared to Hansson and Lindkvist (1962),the average body

weight of mice at all three stages of growth, was found lowerp

The coefficient of variation was observed to be
higher es compared to that of Hansson and Lindkvist (1962)

at all the three stages of growth.

(iii) Effect of sex on body welght:-
At 28 and 42 days the effect of sex on body weight
of mice was observed significant, whereas at 21 days, it was

found non-significant (table 4.28).

TABLE 4.28

Analysis of variance showing effect of sex on mice body
weight at different stages of growth of group C in first
generation (F1)

: 21 days 28 days 42 days
Source of { j ﬁﬁ-
o ion(d.z. hu.5. § P. (a.r.fu.5.} P. Pd.riM5. § P
Between 1 0.29 0.0578° 1 '36.08 4.22° _ 1.172.40 18.14 "
sexes
Within sex 169 5.57 169 8.53 164 9.50

TPotal 170 170 165

&=

= significant at 5 % level.
#% = pignificant at 1 % level.

NS = non-significent.
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(iv) Heritability estimates of mice body weight
of group 'C' in first generation (Fi)"

In male mice, heritability coefficient was oomputeJ
to be -0.46, Q.36 + 0.30 and -0.09 at 21, 28 and 42 days of
age, respectively (Table 4.29).

The heritability coefficient at 28 days was more
or less similar to that of Falconer (1960) at 6 weeks of age.
Negative heritability, which was observed at 21 and 42 days,
mizht be due to sampling error and environumental factors.
Hansson and L%ndkvist (1962) reported that environment has
significant effect on body weight development in mice, even
when the feeding, temperature and managements are kept

constant.

In female mice, the estimated heritability coeffi-
aient on body weight of mice was -0.66, -0.52 and -0.18 at
21, 28 and 42 days, respectively (table 4.30). The negative
heritability may be taken as zero, which may be due to the

reasons stated earlier.

(v) Comparison of averazes between groups:-

In cese of male mice, highly significant group
differences were observed as regards body weight at all

stages of growth ( 21, 28, and 42 days vide the table
4.31).
Critical difference at 21 days was observed to be

highly significant between groups A and C, and B and C,

whereas the same for groups A & B was found non-significant.




TABLE 4.29

Showing mumw«m»m.ow variance and covariance for estimating heritability
of male mice body weight of group 'C' in first generation at different

stages of growth

: 0 21 days 28 davs v 2 days
oo:MoM»qm mn.n.o m.m.apa“ S.P. (d.f.] S.3. dam | S.F. n.m.w .
B T ety i) | (5x4°)  } (sxmy1) |} | (8:m®) (Sxiyi).
Between 6 37.72 -30.36 6  44.61 301.77 6  64.90 -13.34
sires
s»wawn 73  162.33 -34.91 T3 240.38 43.35 69 314.85 -16.28
8ire ‘
Total 79  200.05 -65.27 79 284.99 345.12 75 379.75 -29.62
b = -0.21 0.18 -0.052
ef = 1.08 1.01 0.90
c(b) = -0.23 0.18 -0.047
e -0.46 0.36 + 0.30 -0.09

ef = correction factor.

¢(b) = corrected b.

LL
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TABLE 4.30

Showing analysis of variance and covariance for estimating heritability of female
mice body weight of group'C' in first generation at different stages of growth.

i ¢
21 day o1, 28 days A _ 42 days
Srraa ot mn.n.m 5,S. dam m 5. 7. w a.f.] S.5.dam | S.P. | 4.£.{ S5.3. dam | S.F.
) (sxi?) (Sxiyi) { i (sx1?) Mﬁwnﬁ: _ (sx1?) QGE:
Between 6 23.64  -48.23 6 37.28 18.31 6 64.16 33.55
sires
Within 84  155.39 -51.22 84  164.13 -42.57 83  299.59 -26.94
sire
Total 90  179.03 -99.45 90  201.41 -24.26 89  363.75 6.61
5, = -0.33 -0.26 -0.09

W = 'Olmm |Oomw I-Oo.-m

8L
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At 28 and 42 days, the mean differences were highly signifi-
cant in all possible combinations except between groups A and

B at 28 days for which the difference was simply significant
(table 4.32).

TABLE 4.31

Analysis of variance showing difference of male mice
body weight between groups in Reciprocal population
at different stages of growth.

Sou?ce of’g 21 days 28 days ) 42 days
variation s d.f. 9 M.5.Q P. d.r.s M.B.a . d.f.§ M.3.% F.
% *e o
Between 2 30.46 10.33 2 54.59 10.72 2 162.80 19.13
groups '
Within 449 2.95 449 5.09 438 8.51
group

Total 451 451 440

TABLE 4.32

Critical difference showing body weight difference of
male mice between groups.

; |
21 days 28 days 42 days

ﬁetweong M.D. 6 Ce.D.value at Y M.D. (C.D.value at M.D. 0 C.D.value at

groups g f 5% 1% g_ § 5% 1% j 5% 1%

A Vs.B 0.14%5 0.33 0.43 0.56  0.49 0.64 1.06°F 0.58 0.77

L V.0 101 %5 0:43 05567~ 1 84 55 S0 870582 2.37 " 0.70 0.92

*® * * % » 5
B Vs.C 0.87 0.45 . 0.59 0.88 0.58 0.77 1.31 0.78" 1,03

* = gpignificent at 1 % level,
% = gignificant at 5 % level
NS = non-significant,

MD = mean difference.
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In female mice, body weight difference between
groups was found highly significant at 21 and 28 days,whereas
at 42 days, group difference was found non-significant (table
4.33).

TABLE 4.33

Analysis of variance showing body weight difference of
female mice between groups A & B in Reciprocal popula-
tion and group C in F1 population at 21, 28 & 42. days.

Source of | —21 days 28 days S 2 days_
variationgd-f- M.S. ,} F. fd.£. | M.5.( F. 8d.£. M.S5.0 PF.
Between 2 45.46-13.14"" 27 36.10° 6.62 . 2 25.0) 2:85
Iroups

Within 465  3.46 465 5.45 460 8.82

group

Total 467 467 462

Critical difference test revealed non-significant
difference between groups A and B at 21 days and B & C at 28
and 42 days, and highly significent difference beiween A & C
at 21 and 28 days. Non-significant difference was observed

between A and B at the stage of 42 days (table 4.34).

TABLE 4.34.
Critical difference showing body weight difference of female
mice between groups. '

Between { 21 _days | 28 days — 42 days
groups M.D. G.D-value at ! MeDo O «value at : H.D. : CoeDevalue gt
5% 1% 0 § 5% 1% 5% 1%

A VoiB DN s N0i87 - 0.48 0.67  0.47 0.61 0.28° 0.58 0.T7%
X Vgl 198" 0.45 0.59 9.99 " 056 0.0 0.90¢ 0.72 0.95

» % NS

23

' B Vs.C  0.84 0.47 0.61 0.38° 0.58 0.77 0.64  0.74 0.97

* = significant at 9% level, ** = significant at 1 % level,
NS = non-significant, M.D.= mean difference.




Remated populationi- The following studies have
been made on the body weight of mice in re-mated population
(progeny of the selected dams and sires) of groups A and B and
that of group C (selective random breeding) at different stages
of growth (21, 28 and 42 days):

i. Distribution of observations in each group,

ii. Average with S.E. and C.V. for each group,

iii.BEffects of sex on body weight of mice in each
group,

iv. Heritebility with S.?. of body weight in each
group, and

v. Comparison of averages between groups.

GROUP 'A':

(i) Distribution of observations:-

In male mice, the body weizht ranged from 4.5-14.0,
8.5-22.0 and 17.0-29.0 gms. at 21, 28 and 42 days, respectively
The body weight were grouped at 1 gm. class intervals. The
highest frequency of observation was observed in the class
8.0 = 9.0, 14.0-15.0 and 19.0-20.0 gme. at 21, 28 and 42 days
respectively,(table 4.35 and histogram in fig.15).

In female mice, the body weight varied from 4.5-12.0
, 8.0-19.0 and 13.0-24.5 gms. at 21,28 and 42 days respectively
The maximum number of frequency was observed in the class

8.0-9,0, 14.0-15.0 and 19.5=20.5 gns. at 21,28 and 42 days
respectively,(table 4.36 and histogram in £1g.16).
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TABLE 4.35

%hgwing #requency and cummulative distribution of male mice
ody welght of group A in re-mated population at different
stages of growth

DI [ 28 days ] 42 days
Class re.y Gu.fre Class ( Fre. | Cu.fre( Olass | Pre.( Cu.fre

=

4.0- 5.0 3 5 . B.0=i9N0 - 46.0-17.04 1
5.0= 6.0 4 7 9.0-10.0 1 2 17.0-18,0 7 8
6.0~ 7.0 13 20 . 19.0=11.0 5 7 18.0-19.0 8 16
7.0- 8.0 32 52 11.0-12.0 5 12  19.0-20.0. " 24 40
8.0~ 9.0 39 91 12,0-13.0 14 26 20.0-21.0 21 61
9.0-10.0 27 118  13.0-14.0 25 §1 21.0-22:0 21 82
10.0-11.0 7 125 14.0-15.0 30 81 22.0-23.0 15 97
11.0-12.0 3 128  15.0-16.0 22 103 23.0-24.0 13 110
12.0-13.0 0 128 16.0-17.0 15 118 24.0-25.0 8 118
13.0-14.0 2 130 17.0-18.0 6 124 95,0-26.0° 7 - 185
el dodk 18.0~19.0 3 127 26.0-27.0 - 4 129
s e 19.0-20.0 1 128. 27.0-28.0 " 0 189
A Ko 20.0-21.0 0 128 28.0-29.0 1 130
S AT 21.0-22.0 2 130 S 500
TABLE 4.36

Showing frequency and cummulative distribution of female mice
body weight of group A,in re-mated population at different
stages of growth

21 days 28 days 42 _days
Ciass (| Fre. (| Cu.fred Class { Fre.(Cu.Fred Class ( Fre.( Cu.fre.
1

4.0= 5,0 49 3 - 7.0~ 8.0 1 13.5-14.5 3 3
5.0~ 6.0 X7 20 B.0- 9.0 4 5  14.5-15.5 9 12
6.0~ 7.0 26 46 9.0-10.0 6 11 15.5-16.5 17 29
7.0- 8.0 43 89 10.0-11.0 18 29 16.5-17.5 19 48
8.0- 9.0 45 134 - 11.0-12.0 25 54 17.5-18.5 19 67
9.0-10.0 26 160, 12.0-13.0 31 85 18.5-19.5 25 92

10.0-11.0 8 168 13.0-14.0 27 112 19.5-20.5 26 118
11.0-12.0 1 169 14.0-15.0 34 146 20.5-21.5 21 139

17.0-18.0 2 168 23.5=24.5 5 168
18.0-19.0 1 169 e siaie

e e 0 a9 0
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(i1) Averages:-

The body weight of males and females averaged
8.65 + 0.13 and 8.13 + 0,10 gme. with coefficient of varia-
tion 17.34 and 17.09 %, respectively at 21 days. The overall
average was computed to be 8.36 + 0.08 with 17.73 % coeffi-

cient of wvariation.

At 28 days, the average body weight of males and
females were computed to be 14.88 + 0.18 and 13.34 + 0.15 ams
with 14.11 and 14.91 ¥ coefficient of variation,reapectively;
The‘pooled averaze weight was found to be 14.01 + 0.12 M6 .
with 15.56 % coefficient of variation.

The mean body weight of males and females at 42
days were observed to be 21.86 + 0.20 and 19.20 + 0.18 gms.
with 10.88 and 12.34 & ooefficienf of variation,respectively.
The overall average body weight was computed to be 20.37 +
0.15 gms. with 13.30 % coefficient of variation (table 4.37).

The average body weight of male was observed to
be higher than that of female at all three stages of growth
(21,28 and 42 days), whereas coefficient of vaﬁiation was
found to be more or less similar in both the sexes at 21 and
28 days, but at 42 days coefficient of variation was s8lightl
higher in females than in males. In both the sexes, the
coefficient of variation declined gradually and the average

body weight increased rapidly as the age advanced.

The average body weight of mice of group A at
21 days was higher than that of small siszed mice and lower
than medium and large sized mice of Lewis and Warwick(1953).



TABLE 4.37

Showing average body weight with S.BE. and C.V. of male and female mice in Remated
population (progeny of selected dam and sire) at different stages, zroupwise(zas)

Group \m Hﬁmmou@mmﬂ stages of growth
sex 21 _days 28 days 1 42 days
No.of { Average + S.E. { 0.<.ﬂm No.of { Average + m.m.oo.g,.zo.om Average + S.BE. { C.V.%
obs. m : j obs. m @ § ©obs.
.p- ’
Male 130 8.65 + 0.13 17.34 130 14.88 # 0.18 14.11 130 21.86 + 0.20 10.88
Female 169 8.13 + 0.10 17.09 169 13.34 % 0.15 14.91 168 19.20 + 0.18  12.34
Overall 239 8.36 + 0.08 17.73 299 14.01 + 0.12 15,56 298 20.37 + 0.15  13.30
¢w- ; %
Male 148  8.15 + 0.15 22.69 148 13.81 + 0.24 20.07 148 20.05 + 0.27  16.85
Female 120 8.15 + 0.17 23.19 119 13.47 # 0.24 20.11 118 19.58 + 0.25 14.19
Overall 268 8.15 % 0.11 22.82 267 13.66 + 0.17 20.64 266 19.84 + 0.19 15.78
.o-
Male 108 7.66 * 0.21 28.59 106 12.68 + 0.34 27.76 106 20.26 + 0.22 11.35
Pemale 101 7.09 + 0.14 20.87 100 11.60 #+ 0.23 20.09 . 99 19.59 + 0.23  11.89
Overall 209 7.39 + 0.13 25.71 206 "12.16 + 0.21 -25.08 . 205 19.9%'+ B 16 Wisiyn




At 28 and 42 deys of age, the mean body weight of male and
female was 8lightly lower than that reported by Hansson and
Lindkvist (1962). The coefficient of variation was found
8lightly higher at all three different stages of growth as

compared to Hansson and Lindkvist (1962) at these stages.

(iii) Bffect of sex on body weigzht:-

Highly significent effects of sex on body weight
of mice was found at all three stazes of growth (21, 28 and

42 days, vide table 4.38).

TABLE 4.38

Analysis of wvariance showing effect of sex on mice
vody weight of group A in re-mated population at
at different stages of growth

0 0 ]
—— 21 days 28 days 42 days

Variatimgd.f.g M. 8.§ F. gd.r.‘: M.8.. | F. d.f.gh!.s. F.

Between 1 20.45 9.60%* 1 175.45 42.07%** 1 517.41 91.41%
gexes
gex -

Total 298 298 297

#% = gignificant at 1 % level.

(iv) Heritability of male mice body weight of
Zroup A in Re-mated population:-

The heritability coefficient was estimated to be
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Showing analysis of variance and covariance for estimating heritability of the
male mice body weight of group A in re-mated population at different stages.

m 21 days " 28 days “ 42 dayse %
Source of 3 d.£.( 5.8. dam { 5. P. w d.f. S. S.dam{ S. P. d.f. {0 S.S5. dam 8. Pi
4muwm¢HOb” mnmkwm mﬁmuwkpv nmxwmv dﬁmxw%wv m W (sx1?) mﬁmupw»v

poniid 0 8 | . i J

Between 9 43.01 5.58 9 188.54 30.77 9 101.49 45.32
sires
Within 120 131.43 -45.20 120 431.54 -122.78 120 308.24 126.43
sire
Total 129 174 .44 -39.62 129 620.08 - 92.01 129 409.73 171.75
b = -0.34 . -0.28 0.41
of = 0.67 | 0.95 0.99
clp) = 0.23 0.27 0.40
o = 0. 461" - . -0.54 0.80 + 0.24
ef = correction factor ; € (o) = corrected b.
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TABLE 4.40

Showing mzmw«mpw of variance and covariance for estimating heritability
of the female mice body weight,of gzroup A in re-mated
population at different stages.

0 0
Source of ( 21 days w 28 days 0 42 days
<mH-Hm.dM.°HH”Qa.lFB- m. mt @mﬂw “ m.vom. “m Q-Hom 'vo mn Qwﬁc m mc “ﬁw m WO m ngo W-Hv.
{ (5x1%) 0 (Sxiyi) 0 (sxi®)  { (Sxiyi) 0 (5x1%) 0 (Sxiyi)
wwﬂimoﬂ 9 100.49 =11.25 9 249.11 -7 .39 3 166.31 -T73.59
sires
Within 159 235 .84 -114.22 159 760.58 -42 .56 168 749.71 -280.26
sire
Total 168 336.3%35 -125%.47 168 1009.69 -49.95 167 916.02 -353.59
b = -0.48 -0.05 -0.37
n - -0.96 -0.10 -0.74




~0.46, -0.54 and 0.80 + 0.24 at 21, 28 and 42 days of age
(table 4.39 at page 86). The heritability coefficient,obtained
at 42 days of age,was higher than that estimated by Palconer
(1953), Rahnefeld et al.(1963), Bisen and Legates (1966) and
Singh (1967). The heritability at 21 and 28 days was observed

negative which may be taken as zero.

The heritability coefficient of female mice body

-Welght was found to be ~0.96, -0.10 and -0.74 at 21,28 and 42

days of age respectively (table 4.40,at page 87). The negative
heritability may be considered due to sampling error or enviro-

nmental fluctuation.

GROUP 'B':

(i) Distribution of observations:-

At 21, 28 and 42 days, the body weight of male mice
ranged from 4.0-13.0, 6.5-21.5 and 11.0-30.0 gms. respectively
The body weight was grouped at 1 gm. class intervals. The
maximum frequency was observed in the class 7.0-8.0, 14.5-15.5
and 19.0-20.0 gus. at 21, 28 and 42 days respectively(table '
4.41 and histogram in £ig.17).

In female mice, the body weight varied from 4.0-
13.0, 5.5-192.0 and 13.0-25.0 gms. at 21,28 and 42 days, res-
pectively. The hizhest frequency was found in the class
8.0-9.0, 12.0-13.0 and 19,0-20.0 gms. at 21,28 and 42 days

respectively(table 4.42 and histogram in £ig.18).
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TABLE 4.41 '
body weignt o e e
8tages of growth :

21 days 28 daye ays _

Class Fre. 8 Cu.fre. Class 8Fre. § Cu.fre. 8 Glﬁns:2 8dFre. :Cu.fro.
0= 440 . 1. . 5.5=5658 S 2R 2 11.0-12.0 1 1
Bt Jo® Tl 8 6.5~ 7.5 1 3 12.0-13.0 2 3
5.0- 6.0 15 23 7.5- 8.5 1 4 13.0-14.0 3 6
6.0- 7.0 28 51  B8.5= 9.5 5 9 14.0-15.0 8 14
7.0- 8.0 37 88 9.5-10.5 11 200 15.0-16.0 6 20
8.0- 9.0 25 113 10.5-11.5 12 32  16.0-17.0 -15 35
9.0-10.0 20 133 11.5-12.5 20 52 17.0-18.0 14 49
| 10.0-11.0 5 138 12.5-13.5 23 75 18.0-19.0 10 59
' 11.0-12.0 5 143 13.5-14.5 13 88 19.0-20.0 22 81
12.0-13.0 5 148 14.5-15.5 29 117 20.0-21.0 19 100
15.5=16.5 7 124 21.0-22.0 13 113
A 16.5-17.5 6 130 22.0-23.0 12 125
17.5-18.5 6 . A1%6 23.0-24.0 7 <152
i 18.5-19.5 9 145 24.0-25.0 10 142
b 19.5-20.5 2 147 25.0-26.0 2 144
20.5-21.5 1 148  26.0-27.0 O 144
- 27.0-28.0 2 146
. S 28.0-29.0 1 147
29.0-30,0 1 148

Pre.=frequency
Cu.fre.= Cumnulative frequency.
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TABLE 4.42
Showing fre

quency and cummulative distributi £ female mice
bod str on of female
Ody weight in group B of re-mated population at different

stages of growth
013521 ': :reﬂ = : 28 daye ﬁ 42 daye
) * 8 u-trei_a 01asé—}r§¥e.l Cu.fre. Class j Pre. 1254_
a5 2 BO-ED® 1 1 NP0 1
4.0- 5.0 6 8 6.0- 7.0 2 3 13.0-14.0 2 3
5.0- 6.0 14 22 7.0- 8.0 1 4 14.0-15.0 4 f
6.0- 7.0 20 42 8.0~ 9.0 2 6 15.0=-16.0 10 17
7.0~ 8.0 23 65 9.0-10.0 10 16 18:6=17:6 8 « &%
8.0- 9.0 25 90 10.0-11.0 12 28 17.0-18.0 19 44
9.0-10.0 14 104 11.0-12.0 12 40 18.0-19.0 10 54
10.0-11.0 - 7 111 12.0-15,0% a8 58 19.0-20.0 19 73
11.0-12.0 8 119  13.0-14.0 13 71  20.0-21.0 15 = 88
12,0-13.0 1 120  14.0-15.0 16 87 21.0-22.0 12 100
15.0-16.0 17 104 22.0-23.,0 "7 107
16.0-17.0 5 109 23%.0-24.0 8 115
17.0-18.0 y 116 24.0-25.0 3 118

° 18.0-‘1900 3 119 00 L)

oo 0 L2

Pre.= frequency; Cu.fre.= cummulative frequency.

(1i) Averages:-

At 21 days, the mean body weight of the males and
"females were computed to be 8.15 + 0.15 and 8.15 + 0.17 gums.
with 22.69 and 23.19 % coefficient of variation respectively.
The pooled average body weight was found to be 8.15 + 0.11 gms.

with 22.82 % coefficient of variation.
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The average body weight of the males and females
Y : ‘
t 28 days were found to be 13.81 + 0.24 and 13.47 + 0.24 gus,
W
ith 20.07 and 20.11 % coefficient of variation respectively.

The overall mean weight was 13.66 + 0.17 gms. with 20.64 %
coefficient of variation.

A% 42 days, the average body weight of males and
females were observed to be 20.05 + 0.27 and 19.58 + 0.25 zms.
With 16.85 and 14.19 % coefficient of variation respectively.
The overall average weight was 19.84 + 0.19 gus. with 15.78 %
coefficient of variation (table 4.37 at pege 84).

The average body weight of males and females wase
observed to be similar at 21 days and slightly higher in males
at 28 and 42 days of age. A gradual decline of coefficient of
variation and increase of body weight were observed at 21, 28

and 42 days of age.

The mean body weight at 21 days was slightly lower
than that of medium and large sized mice and higher to that of
emall sized onee of Ilewis and Warwick (1953). As compared to
that reported by Hansson and Lindkvist (1962), the average
body weight of mice at 21, 28 and 42 days was slightly lower.

Coefficient of variation was found higher at all
three stages of growth (21,28 and 42 deys), as compared to
that reported by Hansson end Lindkvist (1962).

(1ii) Effect of sex on body weight:-

Highly significant effects of sex on body weight

of mice was observed at 42 days, whereas at 21 and 28 days,




it was found non-significant (table 4.43).

As "Between 5.35." comes to zero, no analysis of

variance table for 21 days weight has been presented.

1

TABLE 4.

Analysis of variance showing effects of sex on body
weight of mice in group B of re-mated population at
different stages of growth.

0

& 21 days . 28 days 42 days
Source of —~—§&W { & s
variationgd.f. u.S. p.§ d.f. ! M.8. | P. {a.z.) M.S. g P,
o] S5y ] B
Between - - - 1  T.26 0.91NS 1 375.96 44.54**
sexes ]
Within - - - 265 T.97 264 B.44
sex
Total ?66 265

#* = gignificant at 1 % level.

NS = non-significant.

(iv) Heritability estimates of mice body weight
in group 'B' of re-mated populationi-

In male mice, heritability coefficient of body

 weizht were estimated to be 0.12 + 0.18, -0.068 and 0.162+0.4C

at 21, 28 and 42 days respectiiely,(table 4.44).

The heritability coefficient was found positive
at 21, and 42 days and negative at 28 days. The heritabllity

coefficient at 21 days was slightly higher to that reported

by Eisen and Legates (1966) and lower as compared to S'lines

of Singh (1967). At 42 days, the heritability coefficient was

slightly lower %0 that reported by Rahnefeld et al.(1963),




TABLE 4.44

Showing analysis of variance and covariance for estimating heritability
of male mice body weight in group B of re-mated population at different
stages of growth

[ ) 0
Source of | 21 days m 28 days ’ m 42 days
variation § “d.f.| S5.S. damQy S.P. d.f. | S.S5.dem{ S.P. d.f. 0 mw%.%ne B 75 7
m wf (5xi?) m (Sxiyi) “ m (5x1%) m (Sxiyi) “ m (5xi?) @ (Sxiyi)
Between 9 122.67 26.89 9 86.30 22.86 9 214.69 100.78
8ires
Within 138 244.45 14.03 138  480.27  -18.17 138  288.00 28.01
8ire
Total 147  367.12 40.92 147  566.57 4.69 147  502.69 128.79
N 0.06 -0.037 0.097
of = 1.02 0.93 0.84
C(b)= 0.06 -0.:034 0.080
= R PR - S _ -0.068 0.16 + 0.40

ef = correction factor ; C(b) = corrected b.




Showing analysis of wvariance

TABLE 4.45

and covariance for estimating heritability of

female mice body weight in group B of re-mated population at different
staged of growth

0 : )] [ _
Source of { 21 days ] 28 days » ] 42 days v y
variation {' a.u.hm S.5.dam w S.P. (d.r. w..m.m.mms m S.P. fpa.f. m w.m.mma m S.P.
! i Gx®) sap § (sxt?) [ (smayi)} b (sx1®) [ (sxay1)
Between 9 78.98 =27.11 9 60.74 5.14 9 220.04 9.38
8ires .
Within 110  218.52 48.82 109  404.23 134.08 108 276.53  -101.17
sire : -
Total 119  297.50 2171 118 464.97 139.22 117 496.57  -91.79
e - 0.22 4 0.33 -0.36
i 0.44 + 0.22 0.66 + 0.18 -0.72




P
alconer (1953) and found higher as compared to Eisen and

Legates (1966),

In female mice, the heritability coefficient was
and 42 days respectively (table 4.45).

The heritability coefficient at 21 and 28 days was
observed positive,and negative at 42 days of age. The heri-
tability coefficient estimated at 21 and 28 days was obser-v
ved higher as compared to ©isen and Legates (1966) and

Singh (1967).

GROUP 'C':

(1) Distribution of observations:-

In male mice, the body weight ranged from 4.0-14.0,
6.0-22.5 and 14.0-29.0 gms. at 21, 28 and 42 days respecti-
vely. The body weight was grouped into the class intervals
of 1 gm., showing the maximum frequency in the.clasa 6.0-7.
12.5=13.5 and 20.0-21.0 gms. at 21, 28 and 42 days respecti
vely (table 4.46 and histogram in fig. 19).

In female mice, the body weight varied from
4.0=-11.5, 6.0-17.0 and 15.0-24.5 gme. at 21,28 and 42 days,
respectively. The highest frequency of body weight was noted
in the class 6.5-7.5, 12.0-13.0 and 17.5-18.5 gms. at 21,
28 and 42 days respectively,(table 4.47 and histogram in

£1g.20).




mice body weight in group C of second generation

TABLE 4.46
Showing frequency and cummulative distribution of male

at different stages of growth

( 7,)

21 d

{

Class :re.obu fre. } | e !
) gvu-tre. p Class ; Fre.zCu.fre.p Class Fre. j Cu.fre
3.0- 4.0 2 2 ' 3.0 0 s 3 130040 ~0 R
4.0-5.0 10 12 G =i Tes o 7- 14.0-186 2. 4
5.0- 6.0 17 20 ' TR 10 15.0-16.0 5 9
6.0- 7.0 26 55  8.5- 9.5 T 17 16.0-17.0 9 18
7.0- 8.0 24 79 - 9:8-10.5c 14 31 17.0-18.0 14 32
8.0- 9.0 9 88  10.5-11.5 12 43 18.0-19.0 12 44
9.0-10.0 6 94  11.5-12.5 1 54 19.0-20.0 13 57
10.0-11.0 3 97 12.5-13.5 17 71 20.0-21.0 14 T
11.0-12.0 5 102  13.5-14.5 9 80 21.0-22.0 11 82
12.0-13.0 3 105 14.5-15.5 10 90 22.0-23.0 10 92
13.0-14.0 3 108 15.5-16.5 3 95 23.0-24.0 6 98
16,5-17.5 1 94 24.0-25.0 2 100
17.5-18.5 2 96 25.0-26.0 2 102
18.5-19.5 2 98 26.0-27.0 1 103
19.5-20.5 6 104 27.0-28.0 2 105
20.5-21.5 1 105 28.0-29.0 1 106

21.5-22.5 1 106 -

Fre. = frequency,

Cu.fre.=cunmulative frequency.
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TABLE 4.47

i?owing frequency and cummulative distribution of fémale
¢e body weight in group C of second generation ( Py )
at different stages of growth 2

M
21 _days | 28 days 42 days

) ?
Class ; Fra-SCu.fre.% Class 8F&w.¥0u.£re* Class gFre.h Cu.fre.

2ot el 4 5.0-6.0 2 2  14.5-15.5 3 3
$+5= 5.5 0. - 14 6.0- 7.0 3 5 15.5-16.5 2 5
5.5= 6.5 28 42 T7.0-8:0 4 0 9§ 16.5°17%8 s 18
6.5= 7.5 30 72 8.0~9.0 8 17  17.5-18.5 21 39
7.5- 8.5 17 89  9.0-10.0 11 28  18.5-19.5 13 52
B.5- 9.5 7 96 10.0-11.0 16 44 19.5-20.5 19 71
9.5-10.5 2 98 11.0-12.0 18 62 20.5-21.5 10 81
10.5=11.5 5 111, 12.0-15.0 ' 21 = ga 27560 g = N 87
13.0-14.0 7 90 22.5-23.5 5 92
14.0-15.0 3 - 93 23.5-24.5 7 99
15.0-16.0 4 97
16.0-17.0- =3 g0 e

Pre.= frequency, Cu.fre.= cummulative frequency.

(ii) Averagest-

The body weight of males and females averaged
7.66 + 0.21 and 7.09 + 0.14 gms. with 28.59 and 20.87 %
coefficient of variation respectively. The overall mean value

was T.39 + 0.13 gme.with 25.71% coefficient of variation.
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At 28 days, the average body weight of males and
females were observed to be 12.68 + 0.34 and 11.60 + 0.23
8m8. with 27.76 and 20.09 % coefficient of variation respect

ively. The pooled average body weight was found to be 12.16%
0.21 gms.with 25.08 % coefficient of variation.

The mean body weight of males and females at 42
days of age were computed to be 20.26 + 0.22 and 19.5940.23
gus. with 11.35 and 11.89 % coefficient of variation res-
pectively. The overall mean body weight was 19.93 + 0.19 gms|
with 13.70 % coefficient of variation (table 4.37 at p.84).

The average body weight of mice at 21 days agrees
well with the findings of lLewis and Warwick's(1953) small
s8ized mice and it was lower than that of medium and large
sized mice. Further, the mean body weight of mice at 21,28
42 days were s8lightly lower than that reported by Hansson
and Lindkvist (1962).

The coefficient of variation was observed to be
slightly higher in male at 21 and 28 days, but at 42 days,

the coefficient of variance was the same in both the sexes.

The coefficient of variation of males at 42 days

agrees well with the values reported by Hansson and Lindkvisr

(1962), whereas the same was observed to be higher at 21 and

28 days.

(111) Effect of sex on body weight:-

Significant effects of sex on body weight of mice
were observed at 21 and 28 days of age, but at 42 days, the
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Same were found non-significant (table 4.48).

TABLE 4.48

Analysis of variance showin
& effect of sex on mice body
weight in group C of second generation (Pz) at different

8tages of growth

4

Source of | 21 days
variation ( ;-'-5751;1—1 | 28 dayao 42 days
-foo v s o Fo 'i dofo ' M.S. o F. : d.f, = M.S. ?.
Between 1 16.55 4.68° 1 59.90 6.58° 1 23.22° 3140
Sexes
Within 207 3.54 204 9.10 203 7.40
sexX
Total 208 205 204

* = gignificant at 5 % level.
NS= non-significant.

(iv) Heritability estimates of mice body weight
in group C of second generation (¥o):i-

The heritability coefficient was estimated by

Intra-Sire-Regression of son on dam anddaughter on dam. The

analysis of variance and covariance of male mice based on

108 pair of dam and son at 21 days and 106 pair at 28 and

42 days.

The heritability estimates of male mice computed

to be 0.128 + 0.18, =0.12 and -0.24 at 21, 28 and 42 days

respectively (table 4.49).

Heritability at 21 days was found to be higher

to that reported by Eisen and Legates (1966) and slightly
lower as compared to that of Singh (1967). The heritability
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TABLE 4.49

Showing analysis of variance and covariance for estimating heritability

of the male mice body weizht in group C of second generation at different
stages of growth

Sonros omm 21 days 28 days 42 days
4m3m$8” a.£.] s.S.aam} S.P. | a.f.! S.5.dem m s.p. | ?u.m 5.8, dan w 3. P.
Between 9 98.17 34 .59 9 105.54 76.78 9 342.68 -3.74
8ires
ﬁwﬁu 98  314.91 29.98 96  358.60  =35.10 96  912.33 -107.15
sSire
Total 107 413.09 64.57 105 . 464.14 41.68 105 1255.01 -110.89
0 8 0.095 -0.098 -0.12
¢ (b)= 0.064 ~0.06 -0.12
he = 0.128 + 0.18 -0.12 ~0.24

e¢f = correction factor,

C(b)= corrected b.

001
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8t 28 and 42 days was observed negative, which may be taken
@8 Zero. The reason of estimating negative heritability co-

efficient might be due to sampling variation and environmen-
tal fluctuations.

In female mice, the heritability coefficient was
calculated to be 0.198 + 0.14, =0.114 and -0.048 at 21,28 and
42 days, respectively (table 4.50).

The heritability coefficient at 21 days was observ-
ed to be more or less similar to that of S'lines mice of

Singh (1967) and it was found higher to that of Eisen and
Legates (1966).

(v) Comparison of aﬁaragee between groups:-

In male mice, highly significant differences of
body weight between groups A, B and C were observed at all
three stages of growth (21,28 and 42 days) - table 4.51.

Critical difference test showed highly significant
differences in body weight between groups A and C at all three
stages of growth. Group A and B differed significantly at 21
days and the differences were observed to be highly signifi-
cant at 28 and 42 days. Group B and C also differed signifi-
cantly at 21 days and highly significant differences were
noted at 28 days; but at 42 days the differences were observ-
ed to be non-significant (table 4.52).
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TABLE 4.50

Showing analysis of variance and covariance for estimating heritability of
the female mice body weight in group C of second generation at different
stages of growth

. 0
Source of | 21 days . 28 days { 42 days
variation a.n.“ 5.5, dem{ S.P. | n.w.“ m.m.mmam S.P. ma.n. _, s.S. amam S.P.
_ 0 (5x1°) (Sxiyi) { 0 (sxi®) 0 (Sxiyi){ (sxi®)  § (Sxiyi)
Between 9 140.43 ~7.93 9 134.65 881.82 9 357.69 10.14
8ires
Within 91 282.02  28.02 90  295.58 -16.85 89  869.49  -20.96
sire :
Total 100 422.45  20.09 99  430.23 864.97 98 1227.18  -10.82
b = 0.099 -0.057 . =0.024
2

N  0.198+0.14 -0.114 | -0.048

aol
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Analysis of
weight betwe

TABLE 4.51

variance showing difference of male mice body
en groups of re-mated population, including

group'C' at different stages of growth

RAJENDRA AGRICULTURAL UNIVERSITY M. Sc. (A. H.) THESIS 1971

¢
Source orod f21 days 28 days v 42 days
variation § 4-f- I M5 F. 3.2, u.5. | F. 8:1.:811.5. 7.
(
Between 2 29.62 N 5
pordic 9 8.64 2  142.23 17.28%* 2 129.67 14.59
Within 383 ° 3.4 ;
group 3 381 8.23 381 8.89
Total 385 383 383
| TABLE 4.52
|
| Critical difference test showing differences of body weight
1 of male mice between groups at different stages of gzrowth
| )
| Between 21 days { 28 d%xa 0 42 days
| groups M.D C.Devalue at{ ,  (C.D.Value atg u.p, ¥ C-D.valueat
* e ) BN 1 L [ 1% ol 61 (SRR [,
Yy % % &% %
A Vs. B 0.50 0.43% 0.56 1.07 0.66 0.87 1.81  0.68 0.90
'AVs.C 0.99"% 0.52 0.69 2.20 0.72 0.95 1.60 0.76 1.00
BVs. C 0.49° 0.45 0.59 1.13  0.70 0.92 0.21™ 0.72 0.95

# = gignificent at 5 % level,
#** = gignificant at 1 % level,
NS = non-significant.
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In female mice, highly significant differences in

body weight were observed at 21 and 28 days, whereas at 42 days

the same were found non-significant (table 4.53).

TABLE 4.53

Analysis of varisnce showing difference of female mice
body weight between groups of re-mated population,
ineluding group 'C' at different stages of growth

I | |
' Source of ( 21 days 0 28 days
variation { g.f. M.S. g PO faiel N
0 {

1

FZ‘ dgxa
= Fl d.ft o - FC

0 )

—

Between
groups

Within
group

. Total

2  40.96 16.00 T 2 120.13 22.29"% 2  6.64 1.07%
387  2.86.: 385 5.39 382 6.23
389 387 ' 334

** = gignificant at 1 % level

N8 = non-significant.

Critical difference test showed non-significant
differences between groups of A and B at 21, 28 and 42 days,
and highly significant differences were found between groups
A and C, and B & C at 21 and 28 days, whereas at 42 days,

these combinations were found non-significant (table 4.54).
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TABLE 4.54

Critical differe

nce t
of female mice o8t showing differences of body weight

between groups at different stages of growth

Between0
groups

0 21 days R T : 42 days
i M.D. g C.D.value athD.a—cﬂ’)_.value at@ M.D. a C.D.value at
5% 1% 5% 1%

AVe.B 0.02"° 0,37 .48

A Vs.C
B Vs.C

5% 1%
0.13%% 0,52 0.69 0.38" 0.49 0.64

* %
1.0 0.39 0.51 1.74"" 0.56 0.74 0.39™ 0.60 0.79

*

1.06 0.41 0.54 1.87"" 0.60 0.79 0.01™ 0.66 0.87

%

= 8ignificant at 1 % level,
NS = non-significant,
M.D.= mean difference.

Analysis between generations were not made as the
comparison of populations under two different environments
might lead t0 unreliable results. Therefore, analysis between

groups of the respective generation were made.

Any change in the populations kept under the same
environment might be due to the change in genetic structure of

the population.

In the present study, the improvement made in the
R.R.S. population of groupsA and B was probably due to the
improved method of breeding and selection, and not due to the
environmental advantages. It was observed that R.R.5. population
superseded the selective random breeding population, as regards

the expression of body weight (table 4.37).

However, in the F1 population of the selective

random breeding, remarkable improvement in body weight, as
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co
@Pared to that in the R.R.S. population,was noticed (table
o1
4:17) but in the F, population of selective random breeding,

the results were found just reverse (table 4.37).

Irregular fluctuation in live-weight was observed
in selective random breeding population, whereas in R.R.S. popu-
lation, gradual increase generationwise of mean body weight was

noticed as compared to that of the selective random breeding
Population.

The results of the present study tends to show clear-
ly the definite Superiority of R.R.S. system over that of the
selective random breeding. It is expected that with increasing

cycles of R.R.S. mating, better body weight in mice could be
obtained.

SELECTION:

‘In the present study, selection was practised in
males and females at 28 days of age, in all the three groups
(A, B and C) and in all successive generations (Base population,
selection of sires and dams within population, and selection in

the population of the progenies produced by these selected sires
and dams.

The selection differential of males was computed to
be 5.05, 4.13 and 4.60 gms. and for females, it was found 1.01,
1.59 and 2.69 gms. respectively for groups A, B and C in base

population.
The intensity of selection was calculated by the
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meth =

©d reported by Palconer (1960). The selection differential
has

been divided by the phenotypic standard deviation of the
Population, which measures the intensity of selection.

The intensity of selection for males and females
mice were measured to be 1.53, 1.72 and 1.66 for males, and
0.33, 0.66 and 1.01 for females of groups A, B and C respect-
ively in base population (table 4.55).

The selection differential and intensity of selec-
tion were observed to be higher in males then those of females,
because selection differential and intensity of selection

depend upon the proportion of the individuals selected for

breeding purposes.

Por reciprocal recurrent selection, the dams and
sires were selected within each population on the basis of
their cross bred progeny mean weight at 28 days. The highest
and lowest cross bred mean weight were 16.2 ahd 9.1 gms.,and
19.8 and 9.8 gms. respectively for both the groups A and B
Dams that had above 10.5 gms. and 11.0 gms. mean progeny weight
of groups A and B were selected and the corresponding sires of
opposite group were also selected simultaneously in both the
groups. Details of selection procedure have been described

under the chapter "Description of breeding experiment".

Selection differential and intensity of selection

in population (R.R.S.) of groups A and B were measured in the

following manner. : |
The average body weight of all the progeny belonging

to 60 dams were deducted from the average body welght of the

—_—
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progeny of 40 selected dams.

The selection differential of sires were also
computed in the same way, as was measured in case of dems. The
mean body weight of all the progeny belonging to 15 sires were

substracted from the average body weight of the progeny of 10
selected sires.

The selection differential of sires and dams of
group A was found to be 0.12 and 0.90 and intensity of selec-
tion was 0.05 and 0.47 respectively. And for group B, selection
differential was obtained to be 2.04 and 0.82 for sire and dam

and intensity of selection was 0.34 and 1.30 for sires and

dams respectively.

In group 'C' of first generation (F1) selection
differential and intensity of selection were measured in the

same way as in the base population of group C.

The selection differential of males and females
were found to be 4.81 and 2.49 gms. respectively, and selection
intensity was observed to be 1.30 and 0.84 for male and female

respectively (table 4.55).

In the 2nd cyele of R.R.S5. within population, selec-
tion was made among the progenies produced by the selected
dams and sires as stated earlier in group A and B, and also in
group 'C'(selective random mating); selection differential end

intensity of selection were also calculated as follows:

Selection differential for males was found to be

3,62, 5.19 and 7.52 gms. for groups A, B and C respectively 4
I1.S. was observed to be 1.72,1.78 & 2.13 for Groups A,B & C.




In female mice, the selection differential was
computed to be 2.07, 2.06 and 2.16 gus. and intensity of

selection was 1.04, 0.76 and 0.92 respectively for groups
Ay B and C (table 4.55). |

TABLE 4.55

Showing generationwise average body weight of mice at
28 days, selection differential and intensity of sele-
ction in different groups of mating

{Base |
Group/(Av.
sex (body

wt.

|
|

|AI
Male 10.78 5.05
Female 10.19 1.01

lBl
Male 11.70 4.13
Pemale 11.66 1.59

lcii
Male 11.82 4.60

Female 11 059 2.69

1.72
0.66

1.66
1.01

12.25 0,12 0.05 14.88
11.66 0.90 0.47 13.34
11.66 2.04 1.07 13.81
12.25 0.82 0.34 13.47
13.34 4.81 - 1.30 12.68

3.62
2.07

5.19
2-06

T.52
2.16

1.78
0.76

2.13
0.92

S.D. = selection differential,

I.8. = intensity of selection,

*

= selective random breeding.
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LITTER SIZE AT BIRTH:

Litter size at birth were also observed in the
fq}lowing different populations:-

foundation stock:-

The average litter size at birth were recorded to
be 8.00 +0.49, 8.33+0.44 and 8.34+ 0.53 with 28.75, 27.97 and

27.21 % coefficient of variation in groups A, B and C, respec-
tively (table 4.56).

The average litter size was observed to be more or
less similar in all the groups, A, B and C, but group B and C
showed slightly higher litter size than that of group A.

The average litter size at birth agreed well with
the results obtained by Dadlani end Prabhu (1962) and with
that of second parity of pure and reoiprooally mated popula-
tion of Shibata (1966).

Base populations-

In groups A, B and C of the base population (Ist
reciprocal cross), the average litter size were 8.26 + 0.17,
8.17 + 0.34 and 7.70+0.48 with 16.46, 31.21 and 32.33 %
coefficient of variation, respectively (table 4.56).

Litter size in group A was observed to be higher

groups'A'and'B:

The average litter size in groups A and B were
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Observed slightly higher, whereas in group C, the litter sisze

was lower as compared to that of the foundation stock.

Litter size at birth in both the groups A and B
were found similar to 2nd group of Shibata (1966) and 3rd

parity of Dadlani and Prabhu (1962), end Hansson and Lindkvists'
(1962) 2na generation of first group.

The average litter size. of group C was similar to
that hoted by Hansson and Lindkvist (1962) in second genera-

tion of group 2nd, and second parity of Dadlani and Prabhu
(1962).

Re-mated population:-

In re-mated population (selected dams and sires),
the average litter size were observed to be 9.95+0.34, 9.57+
0.36 and 7.36+0.41 with 25.43, 22.77 and 33.55 % coefficient
of variation in groups A,B and C respectively (table 4.56).

The average litter size in groups A and B were
observed to be higher to that of group C. The litter size in-
creased in groups A and B over the base population and found-
ation stock, but in group C, the litter sigze decreased as

compared to base population and foundation stock.

The litter size of group A and B at birth was
found higher to that reported by Dadlani and Prabhu (1962),
Hanssan and Lindkvist (1962) and Shibate (1966), but compared
to the findings of Wilson and Edwards (1963), the present

results were lower.

The litter size of group C was similar to that
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8econd generation of 2nd group of Hansson and Lindkvist(1962)
and second parity of Dadlani and Prabhu (1962).

Jecond Rgeiprocal crossingi-

In groups A, B and C of second reciprocal crossing,
the average litter size were 7.37+0.42, 7.96 + 0.37 and 6.03+
0.42 with 43.96, 34.04 and 41.46 % coefficient of variation,
respectively (table 4.56).

The average litter size in both the groups A and B
were observed more or less similar, whereas in group C it was

lower as compared to groups A and B.

The litter size of groups A and B agreed well with
that reported by Dadlani and Prabhu (1962), Shibata (1966),
and higher than that noted by Venge (1960), Hiraiwa and
Hamajima (1960), and Shibata (1967).

The average litter size of group C was observed
similaer to that of 3rd, 4th and 5th generation in second
group of Hansson and Lindkvist (1962) and higher than that
stated by Venge (1960), Hiraiwa and Hamajima (1960) and lower
than thet-reported by Shibata (1966).

The higher litter size of the present study might
probably be due to the fact that the experimental stock be
a mixed one.

Most pronounced decrease in litter size of'group
¢ was observed in 2nd generation, which might be due to the
difference in the mating system and environmental fluctuation.

And the improvement in litter gize of agroups A and B as
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PERTILITY:

compared to that of group C, might be due the results of

8election and breeding methods.

Fertility is reflected the litter size at birth.
Fertility percentages were observed and recorded groupwise

in all the different populations (table 4.57).

Fertility percentage in groups B and C was found
to be higher than that in group A of the foundation stock, and
in Py population of group C the fertility percentage was highex

as compared to those of groups A and B of Reciprocal cross.

In re-mated population, higher fertility percentage
in group A as compared to groups B and C, was observed and in
second reciprocal crossing, the fertility percentage was noted

to be higher in groups A and B as compared to group Ce

However, it was observed that fertility percentage
increased in group A, but decreased in groups B and C, as
compared to the foundation stock. The fertility percentage
decreased more pronouncely in group C than that of group B.

TABLE 4,
Showing fertility percent of groups A,B, & C in all the

successive generations
Group 8 Foundation } Base popula- 5 Re-mated 8 2nd Reciprocal

stock gion(Tst R.C.) ) population { __ oross

A
B

c

78.5 95.0 95.0 96.66
96 .4 93.3 87.5 88.33
92.8 96.4 90.0 T7.50

R.C. = Reciprocal cross.
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SEX RATIO:

Sex-ratio in all the groups of successive generations

at different stages of growth were observed.

In group A,more males were observed, but in groups

B and C, number of females were higher in Base population.

In Reciprocal population, number of females were

more than males in all the groups of A,B and C.

In group ‘A' of Re-mated population (Progeny of the
selected dams and sires), females were found to be higher in
number, whereas in groups B and C, males were observed to be

more numerous.

However, the total sex-ratioc was observed to be
100:103.15, 100:103.16 and 100:103.47 fdr males and females
at 21, 28 and 42 days respectively (Table 4.58).




CHAPTER - V

B.oU-~ MM A R Y




SUMMARY

In the present study, body weight of mice has been
investigated in group 'A' and 'B' of Reciprocal Recurrent
selection (R.R.8.) and in group 'C' of Selective Random breed-

ing (S.R.B.) populations, generationwise.

Foundation stocks were divided into three groups -
A, B and C., Groups A and B were used as R.R.S. population and

group 'C' as S.R.B. population.

Selection was practised on the body weight of mice
at 28 days of age in both the R.R.5. and S.R.B. populations.

Liveweight at 21, 28 and 42 days, was also recorded
and effects of sex on body weight of mice was worked out at

these periods in both the R.R.5. and S.R.B. populations.

Comparison of average body weight of mice between

groups was made generationwise.

Heritability coefficient of body weight (for both
sale and female mice) was estimated by the Intra-Sire-Regress-

jon of son on dam and daughter on dam.

Average litter size at birth and fertility percent-

age were also recorded.

Following results have been obtained in groups A

and B of R.R.S8. and in group C of S.R.B.

1. Base Population:-

The average body weight of male mice was observed
to be 6.91 + 0.22, 10.78 0.36 and 18.00 * 0.37 gms. and for
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females, the same was 6.63 + 0.65, 10.19 + 0.34 and 17.09 #
0.37 gms. at 21, 28 and 42 days respectively in group A. The

effects of sex on body weight was found non-significant at
21, 28 and 42 days.

In group 'B', the mean body weizht of male mice was
computed to be 7.38 + 0.59, 11.70 + 0.24 and 19.99 £ 0.33 gums.
whereas for females, it was found to be 7.64 + 0.15, 11.66 +
0.22 and 18.73 + 0.23 gms. at 21,28 and 42 days respectively.
The effects of sex on body weight were observed to be non-

significant at 21 and 28 days, but at 42 days it was found to
be highly significant.

In group 'C', at 21, 28 and 42 days, the average
body weight of male was noted to be 7.53 + 0.15, 11.82 + 0.28
gus. and 19.44 + 0.32 gms. and in case of females, the same
was found to be T.42 + 0.14, 11.59 + 0.26 and 19.58 * 0.28 gms
The effects of sex on body weight were observed to be non-

significant at all the three stages of growth.

Group differences of male mice body weight were
found non-significant at 21 days, significant at 28 days and
highly significant at 42 days. In femsle mice group differenceg
of body weight were observed %o be highly significant at 21,
28 and 42 days.

2. Reciprocal Population:-

In group 'A', the mean body welght of males were
found to be 7.90 + 0.09, 11.90 + 0.15 and 20.38 + 0.19 gms.,
whereas in females, it was 7.63 + 0.08, 11.43 & 0.13 and




19.81 ¢ 0.18 gms. at 21,

effects

28 and 42 days respectively. The
of sex on body weight were found to be aignificant
at all the three 8tages of growth.

The heritability coefficient of males was computed
to be 0.20 + 0.14, -0.16 and -0.60, and for females the value
were =0.22,-0.46 and -0.44 at éf.2é and 42 days respectively.

In group 'B', at 21, 28 and 42 days, the average
body weight of males was noted to be 8.0440.14, 12.46 * 0.17
and 21.44 + 0.24 gms.,and for femélea, the s#ﬁe was observed
to be 7.98+0.15, 12.04+0.18 and 20.07+0.23 gus. respectively.
The effects of sex on body weight were found non-significant
at 21 and 28 days and highly significent at 42‘daya.

The heritability coefficient of males was estimated
to be -0.16, 0.30 # 0.18 and 0.01 + 0.36, whereas in females
the same was 0.28 + 0.21, 0.68 + 0.16 and 0.12 + 0.34 at 21,

28 and 42 days respectively.

In group 'C' of P1 population, the mean body weight
of males was obtained to be 8.91 + 0.25, 13.34 + 0.32 and
22.75 # 0.30 gms., and in case of females, the same was 8.82 +
0.25, 12.42 + 0.30 and 20.71 # 0.35 gms. at 21, 28 and 42 days
respectively. The sex effects on body weight were observed to
be non-significant at 21 days, whereas it was found significan

at 28 days and highly significant at 42 days.

The heritabllity coefficient was found to be -0.46,
0.36 + 0.30 and -0.09 for males, and in case of females the

values were observed to be -0.66, -0.52 and -0.18 at 21, 28

and 42 days respeetive;y.
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Group differences in body weight of male mice were
Observed highly significant at all the three stages, whereas

in females, the body weight differences between groups were

found highly significent at 21 and 28 days and non-significant
at 42 days.

3. Re-mated Population (Progeny of selected dams
and sirest:-

In group 'A', the averagze body weight of males was
noted to be 8.65 * 0.13, 14.88 + 0.18 and 21.86 + 0.20 gms.,
and for females the same was found to be 8.13 + 0.10, 13.34 #*
0.15 and 19.20 + 0.18 gms. at 21,28 and 42 days respectively.

The effects of sex on body weight were observed highly signi-

ficant at all three stages of growth.

The heritability coefficient of male mice body
weight was computed to be -0.46, =0.54 and 0.80 + 0.24 and for
females, the values were -0.96, -0.10 and -0.74 at 21, 28 and
42 days, respectively.

In group 'B',the mean body weight of males at 21,
28 and 42 days was computed to be 8.15 + 0.15, 13.81 + 0.24
and 20.05 + 0.27 gms.,and in case of females, it was observed
to be 8.15 + 0.17, 13.47 + 0.24 and 19.58 + 0.25 gms. respect-
ively. The effects of sex on body weight were found non-

gignificant at 21 and 28 days, and highly significant at 42
days.
The heritability coefficient of body weight in male

mice was found to be 0.12 * 0.18, -0.07 and 0.16 * 0.40,where-~

as in females the values were observed to be 0.44 + 0.22,
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0.66 + 0.18 and -0.72 st 21, 28 and 42 days respectively. -

In group 'C' of F2 population, the average body
welght of males was found to be T7.66 + 0.21, 12.68 & 0.34 and
20.26 + 0.22 gms., whereas in case of females the same was
observed to be 7.09 + 0.14, 11.60 + 0.23 and 19.59 + 0.23 gms.
at 21, 28 and 42 days respectively. The effect of sex on body

weight turned out to be non-significant at 42 days and signi-
ficant at 21 and 28 days. . ‘

The heritability coefficient of male mice body

-0.24
weight was estimated to be 0.128 + 0.18, -0.12,/and in females
the value was noted to be 0.198 + 0.14, -0.114 and -0.048 at

21, 28 and 42 days respectively.

Group differences in male mice body weight between
aroups were noticed highly significant at all the three atages#
whereas in femhles, the differences were observed non-signifi-
cant at 42 days and highly significant at 21 and 28 days.

V The gradual increase of the body weight of males
and females in both the groups A and B of R.R.S5. population
was observed in the successive generations, as compared to
base population, which might be due to the improved method of
breeding and selection, although the environment was not quite

uniform from generation to generation.

In Fy population of group 'C', the average body
weight increased remarkably as compared %o base population,
but in F2.the average body weight decreased as compared to
that of Py and base population. An irregular increase and

decrease of body weilght was observed,which might be due t0
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the environmental factors and breeding method itself.

From the results obtained during this study, it
appears that the R.R.5. procedure has proved its superiority

over the S.R.B., even under the fluctuating environments from
generation to generation.
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