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INZRODUGCRIION

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

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

Alctinet genetic groups can be made either for direct production of

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

eventually as parental strains,
l

che term heterosis is defined as superiority of the off-

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

“pnen indred lines are eross-

inhreeding depression (7alconer 1960).

ed vhe prugeny shuw an increase in thuse cuaracters tuat previously

suf fered 2 reduction from inbreeding. Hybrids are ususlly more

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

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

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

|
|

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

phenomenon is not restrict ;

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

wuicn in vurn depends upun Lue diversity of

atiLained by wae uybrid,

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

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

ka1

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

allele in other populatioun,

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

populations and is limited only by barrier of interspecific sterili-

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

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

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

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

be neutralised and ultimately tuere will be nu heterosis.

‘he conditions under waich inbreeding =nd crossing sre

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

non-additive. Lower heritabilities and large inbreeding depression

for churacters lung and intensely selected in one direction indica-

tes higher degree of dominance as cumpared to those selected in

verying directions (Dickerson 1952).

g ond line breeding are of great value in i

Crussbreedin




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

In large animals crossing inbred lines or strains at different levels

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

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

hpplicability of mice results to large animals should

obviously be checked before complete confidence can be placed in

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

tion.
Considering the importance of heterosis in Animal Genetics

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

1ike this with specific populations of diverse genetic architecturel

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

Altnough such studies have l

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

studies in farm enimals. The plan dﬁring

interpreting neterotic
this work has been to stud

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

s have been separately grossed to a randomly bred oggffol e

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

of genetic and phenutypic parameters viz., phenotypic correlations

alongwith other supporting items have been studied as reported in

the suvhsennent chapters.

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

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

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

produces a mean vigour greatier than mean vigour of parents.

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

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

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

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

ineressed vigour in aybrid d
cpull (1912) attributed |

hetervsygosis.

by heterozygous condition of the genouiype.

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

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

Last (1936) suggested thot heterozygosity itself is a

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

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

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

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

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

Palconer (1960) stated thut heterosis does not mercly

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

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

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

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

sd@ditively to produce heterosis.

If the populations croussed do nut differ in gene freruen-

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

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

amovnt of heterosis exnibited by particular cross depends upon

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

with the degree of genetic differences between the two populations,

Epistatic effects and divergence of allelic factors and

interaction involving several loci play important role in production

of heterosis.

Nune uf the abuve mentiuned theories cun adequately

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

reseurch work needs to be dune.

BRRun
*n R
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EVIEW (F LITERATURE

Lthe available relevant literatures have been reviewed

under the following hesds:—

1. (a) Heterosis in budy weight.
(b) Hetercsis in litter size.
2. Inbreeding depressiun.

3, Environmental and maternal effects.

1. (a) Hegerusis in budy weight -

Bell et al. (1953) concluded that the crossing of the j
inbred lines was superior tu any other method of breeding for obta=
ining maximum heterosis for the character which was not highly heri-
table. Recurrent Selection and Reciprocal Recurrent Selection were;

less effective for cbtaining maximum neterosis for the character °fi

low neritability.

|

taketome and Natsuo (1957) studied the performance of

incrosses between inbred lines in mice; they stvdied mortality from:

hirth to 20 days in two lines D and sc. Lhe F1 crosses between |

tuese lines, tae F2 animals and the back crusses between IxF, and

sc x Py, Fy were intermediate between the parental lines in the i

portality rate whereas the Py and the back crosses showed lower |

ber of offsprings per litter increased markedly when

eimales were also superior in nilkin%

rates. Lhe num

?1 females were used. 4ike F1 ¢
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~ability, as judged by increased bhody weight of suckled yowmg at 10

- %o 20 days of age.

Butler (1958) found that the amuunt of heterusis for body
welght in a cross between two inbred lines in the mice, increased
With age. At 60 days of age F, were heavier, but the differences
were not significsznt at 30 days. He concluded that 30 day weight
was largely a maternal character. However, the szme F1 genotynes,
when themselves used as muthers, increased the 30 day weight of
their offspring by 10 to 20%,

Mason et 8l. (1960) reported negative heterosis in growih

rave in a cruss of 4 inbred surains accurding to diallel scaeme,
They exnlained this resvlt in terms of physiological function - in

that inbred mother may not be able to meet all requirements of her

crossbred offspring.

Prank et al. (1962) observed reduced growth rate at all
stages in one of the five crosses of inbred mice.

Carmon (1963) mated four strains of mice in a copplete

aisllel form. owut of four strains, only one was highly inbred, all
uis crusses sauwed considerable heterosis for body weight at 21 and

45 days of age. ie also analysed the data in terms of general com-:
bining abilliiy which was the av
and specific combining ability, which measured whether

erage performance of & line in hybrid

combination

specific crosses deviated from expectations based on the average

performance of the perental lines.
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Comstock et al. (1963) crossed a strain selected for in-
creagsed growth described by Ramnefeld et al. (1963) to a long indred
line at each generation of selection, the sunerior growth of the

| Grusses over the inbred level did not differ significantly.

Bruell (1964) repourted on inheritance of benavioral and

physiovlogical characters of mice and problems of heterosis, over

4000 mice belonging to 13 inbred stains and 31 groups of F1 hyhrles.j

He found heterousis influenced only traits which had been subjected

to selection.

Champman (1965) studied reproductive performance in hybrid

female movse. Crossbred dams were more suitable than inbreds for

obtaining hybrid pregnancy for sire eveluation owing to the more

uniform influence un whe sire progeny.
Pentvelizen et al. (1966) while studying heterosis and
inbreeding depression in respect of repruduction in mice observed
fewer young ones in all the inbred strains than the crosses (due to
smaller number of litters) and showed sterility in the both sexes,
smaller litter size at birth and hnigher at nreweaning mortality.Theﬁ

first two characters ahove were Adve to the individuval deleterious
w

recessive genes.
Hevervzygosity of the dam hmd an important influence on

1itter size at birth while neterozygosity of the embryos resulted
in increased parental viability and litter size. A good corrplatio+

between genes and in heterozygous combination and pirerftal viabilltT

were also observed. TR e
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Shibata (1966) made a genetical and biometrical study of
the variabilities of the budy weight in the Fy and F, hybrids between
two highly inbred albino strains of mice. TIwo Reciprocally crossed
inbred lines alsoc produced F2 generation, TLitter size averaged 6,12
and 8.75 in the two purebred lines respeciively. Litter size was
7.56 and 8.13 for Dik male x &WR female and reciprucal matings res-

pectively, P, had a litter size of 10,503 F, exhibited marked hete-

rusis fur body weight at 28 duys but there was little hetverusis |
i

thereafter. 1lhere was little or no heterusis in Fzs. Body welight

was less variable in F1s than in purebreds and ?23.

Rody weight and litter size study of some inbred strains

and their F, and P, hybrids by Shibata (1967) involved 3 inbred
sirains of mice and tueir F1 and ?2 nybrids. &ignificant siraein
differences in average litter size (5.84, 6.25, 6.67, in the three
straing respectively) in brother-sister matings were recorded. The

P1aninals produced larger litters than in the parental strains,

Vales were more in number than females and were also heavier than
femules at birth and at 21, 28, and 60 days. leterosis was observ-

ed in early stage of growth, Highest coefficient of variations

(c.v.) at weaning or 1st week after weaning were recorded and the

same were lowest at 60 days. Vuriability was not higher in T,

nybrids taan in parental strains at currespunding stagesj lue Fz
hybrids ghowed greatest variability at all stages. Significant

negative correlation between litter size and average budy weight ay

\

|

i

the various stages were found. Very hign genetic correlation was |
S5

—————
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found between body weight at 21 days and 28 days of age and between
40 and 60 days, but correlation between body weight'at weaning and
one week after weaning and that at 60 days of age were very low. The
heritability estimates for body weight at birth and at 40 dsys were
in Py hybrids than in the parentel strains.

Roberts (1967) showed resvlts of crosses between previ-
ously selected line snd out crosses. Ihe lines that had reached the
limit for large size were crussed to form a base population for fur-
cher selection for unigu size wecks weignt. &imilarly tne small
Tines selected to the 1limit were crossed and the crossbred popula=-

tion was selected for low size week weight. In every case, Cruss

between two selected lines resulted in neterosis increasing body
weight.

¥ownacki (1968) reported heterotic effeet of inbred x
outbred matings. WNatings between inbred male and outbres female
were much more successful than tue reverse matings in respect of
mean number and young weaned (8.56 v 6.64); mean individuval weighis
of offspring at 20 days (8.6 g v 7.16 g for male and 8.42 g v 7.52 |
g for female) and mean individual weights of offspring at 4 month
was not significant (29.90 g v 24.44 g). Temale offspring from two}
types of matings also d4id not differ significantly in the size of

the litters (6.80 v 6.88) when they were mated to unrelated outbredf

male. l
Randomska et al. (1970) reported heterosis resuvliing
E
|

ng of certain inbred sirains of 1aburafury mice single

from crussi
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P A

cross reciprocals and douvble cross reciprocals. Yo heterosis was
observed in the litter size but body weight at 21 days showed hete-
rosis, o&ignificant differences between the parental strains and
tueir nybrid (upto 84 days) and also significant sex differences

were noted.

Heterousis occurred in respect of litter size when double
crosshbreds were obtained. But sigrnificant differences in types of
mating were not found. Budy weight of the double crusses were much

nigher than that of single crosses especially at 12 days.

Nagai (1971) studied heterosis, combining abilities and

maternal abilities in mouse litter weight. Four inbred sirains of

mice were mated in all possibdle combinations to produce inbred and

7y hybred 1litters. Lach litter was divided into two groups on the
basis of sex. Ihe total weight of the individuals in each group

(group weight) and number of individuals within each group (group
sex) were recorded zt birth and 12, 25 and 45 days of age. fhe ave-

rage weight of individuval within a group was calcvlated for each

group. Least square analysis of group weight, group size and averaﬂ

ge welgnt were performed., <&ignificini sex difference in group wel-

gut only at 25 and 45 deys was observed., [he 4 inbred strains did
not differ significantly in group weight at any age. Group weight

l
was higher in F1 hybrids than in ovtbreds at 4 ages. Heterusis in i

group weight was mainly dve to heterosis in average weight,

Sparma (1971) erossed inbred mice of two groups recipro-

Crossbhreds were found to be |

cally and out crussing was also done.
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inferior by 0.70 g and 1.84 g to tueir respective mid-parencal

values.

(v) Heterosis in litter size:

Baton (1041, 1953) crossed nine inbred strains to test
their fertility. About nalf of the crosses pruduced Fy liiters

exceeding those of eliner parent strain, though some crosses were

even inferior. Ihe combination of three inbred strains, using a

hybrid dam, gave a greater increase in litter size.

Porsthaefel (1954) took one inbred strain and split some

litter. GSome females were mated to their brothers while their 1lit-

ter mates were mated to inbred males of another strain.
The increase seemed tof

Crossbree-i

ding increased litter size from 4.8 to 6.8.
be brought about by masking the recessives tuat reduced viability

in the uterus.
Palconer (1955) and Batemean (1965) concluded that male

o direct influence on litter slze waen mated at random %0

On the other hand, Pinn (1964) found & statistlca—}

But it is possible that meles may occasio-

y as ¥rzanowska (1960) found 1n'

had n
groups of dams.
1lly significant effect.

nally have a low fertilising qnpacit
Litter size was partly determined by the genetic |

one inbred line.
of litter itself. Butler(1958)

constitution of the dam and as well
crossed two inbred strains reciproucally. une strain sanowed an g

e whereas the other did not. Putler coneclu-

increase in litter siz

ded that crossbreeding in the dam had a greuter and more wmiform




RAJENDRA AGRICULTURAL UNIVERSITY, M. SC. (A. H.) THESIS, 1974

|

ways result in increased fertility., TFour inbred sirains according

' to diallel scheme were croussed. ieterusis in respect of litter size

effect in increasing fertility than cruss breeding in the litter,

Bogart et gl. (1958) reported that erossing does not al-

in first cross was obtained only in three ouvt of 12 possible crosses

(treating as reciprucal). In five crosses, litter size was near the
mid parental valve. In remaining four crosses, litter size was redu-
ced markedly. I[hey interpreted the resvlt as dve to endoerine func-%

|

tion and also dve to highly specific Vitamin requirements of some

crossbreds whaich the pure sirain mothér were umable to provide.

|
In mice experiments of Roberts (as cited by Falconer 1960)
after third generation of inbreeding, crosses were made at random |

between the lines; in the next generation crosses between the F13
were made s0 as to give crossbred mother and the non-inbred young.

ihe mean litter size observed at the different stages are given

beluﬂ.
Litter size

inbred (1itters F_= 50%) = 5.7

Crossbred - 8.5

In this experiment heterousis observed 2.8.

Frans et al. (1962) crossing an inbred strain with five

others observed heterosis in respect of litter gsize in four crosses
and inferior litter size than either parents in the remaining cro- |

5858,

Martin et al. (1963) crossing four strains in complete
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diallel form found non-significant heterosis in litter size at birth.

McCarthy (1965), reported the effeect of crossing inhred

strains on litter size in mice. iaree of uhis four inbred strains

showed an increase in litter size on crossing, whereas the fourth

did not.

Bentvelzan gﬁ al., (1966) wnile studying heterosis and
inbreeding depression in respect of reproduction, found that all the
inbred strains had fewer yowng ones than the crosses and showed 1

sterility in both sexes, also smaller litter size at birth and high-

er preweaning mortality. sreterozygousity of the dam and embryo resul%

ted in an increase in prenatal viability and thus increasing litter i

size.

Randomska et al. (1970) reported heterusis resuvlting from

crossing of certain inbred strains of laboratory mice. No heterosis

in litter size in single reciprucal crouss was observed but heterosié

. in respect of litter size in double crosses was found,

| Evsikov et al. (1972) studied embryo mortality and its
effeet on litter size of mice in two lines and their reciprucal

crosses. Postnatal mortality at 5 weeks age was 14.9, 27.2, 7.9,

22.8 respectively.

of m=tings were also observed. Hetervsis of the ofifspring reduced

both pre and po
i{ndicated that dams genotype elso affected embryo mortality.

Significant differences between different types

st implantation mortality, and reciprocal dif!erenceq
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2. Inbreeding depre 10n:‘

Butler (1958) ropbrtod-inbraoding effect on Mac Arthur's
large and small strains through 20 generatiuns of brother sister
mating. Sume of the lines failed to survive th§ inbreeding but
among the survivors, the large mice became smaller when indred,while
the small one became larger. The decrease in large mice was dve to
inbreeding depressions the increase in the small mice was explained
ag due to differential fertility, as smallest mice failed to repro~-

duce, some line becume extinct.

Prom an outbred population Roberts (1960) derived 30

partially inbred strains and crossed these in random manner, When |
the inbreeding coefficient had reached 50% with no selection during

the inbreeding stage, except fur natural selection operating within

lines.
ding stage at the rate of about half a mice per 104 inbreeding.

Bowman and Falconer (1960) investigated the influence of

(a) artificial selection for large litter size during inbreeding an

(b) selection between lines. Lines become exinet as they became

too infertile to maintain. From the same base population as in

Roberts
ned by full sib matings.
10% of inbreeding was observed whic

of Roberts. An inbreeding depression in litter size of roughlyo5

mouse per generation was observed both by Roberts and by Bowman and

A decline in litter size 0f056 mouse per

Litter size was found to decline markedly during the inbree-

a

(1960) study, twenty inbred lines were derived and maintai- |

|
|
|

h is in close agreement with that

l
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Palconer as a result of rapid inbreeding due to full-sib mating.

Palconer (1960) fowmd no reduction in ltter size from inbreeding in

k | o

a population even after 31 generations of inbreeding while the inbre
eding cvefficient was 0.32.

Frzanowska (1064) tried to determine the causes of lower |

rate of pregnancy observed in inbred mice as cumpared with cross

bred animals. Reciprocél cross of two inbred strains and outbred

strains were used, Ihe percentage of females that delivered litters
I

|
|
|

within 23 days of pairing was much lower in inbred lines than in

erosshred and outbred only.

MeCartay (1967) reported effect of inbreeding on compone-

nt of litter size in mice. Iwenty four lines were bred from & base
i

population of out bred females by continued full-sib mating. TFor
{nbreeding levels in dams and their litter of O to 25% respectively
1i tter size reduced non-significantly by 0.8 offspring and there |
were significant reductions of 1.2, 2.3, 3.0, and 2.7 offspring
{mbreeding level of 25 (dam) and 38 (1itter),38 and 50, 50 and 59, |
59 and 67¢ respectively. In the first inbred generation the decline

in the litter size was due to reduvetion in the ovulation rate of

inbred dams and due tu inereased pre-implantation murtality from

inbreeding of dams.

1
MeCurthy (1968) repourted the effect of inbreeding on

birth weigat and foetal and plancental growth in mice. Inbreeding

did not ceuse depression {n birth weight. Foetal weight at 174

d=ys of the gestation was significently depressed in the ond, 3rd’i

e e —————
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and 4th generation of inbreeding by 0.042 gme, 0.043 gms and 0,076
gms respectively. Ilhis depression was attributed both to inbreeding
in the litter and in the dam. In outbred litters produced by parti-
ally inbred dams; foetal weight reduced bhut not significantly.

Sharma (1971) stvdied the ef!ec; of brother sister matingﬁ
for two generatiuns in three inbred groups and found decline with
42 days average male weight by 3.32 gms, 0.51 gms and 2.7 gms res—
pectively and the female average weigut by 3.49 gus, 0.63 gms and
2.30 gms respectively as compared to their respective base popula=-

tions. Decline in body weight in iwo groups was highly significant

for both sexes.

Sharma (1971) observed that for every 10% increase of
inbreeding cuefficient there was inbreeding depression in litter
size of rougnly 0.55 mouse per litter in 1st group 0.16 per litter

in 2nd group and 0.24 per litter in the third group.

Vhite (1972) studied effect of imbreeding upon growth

and maternal ability in mice. Increasing level of inbreeding in

the buth sets of experiments significantly depressed birth welght |
i

and weight at 12, 21, 42, and 56 days and also litter size.

|
;- 1 Fnvironmental and maternsl effect on body weight and litter sizep

(1929) noted that the larger mice ten—

lacDowell et al.

ded to produce larger litters apd the smaller ones the smaller

1itter. <inis is a great maternal

ated with the budy weight of the dam. A large mouse tended %o

effect on the litler size associT
|
|
|
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pruduoo a large 11tter, with the result that tae individuval weights
of her daughters were depressed. VWhen these daughters were mated,

they tended to produce smaller 1itters.

Paleconer (1953) calculated standardised regression coeff~-
icients relating litter size to the body weight of the dam and size
0f the litter in which the dam was burn. The body weight of the dam
was negatively correlated with the siselot'tho litter 1ﬁ which she
was born, but was positively correlated with the size of the litter

wanich sae produced.

Butler and Metrakos (1950) studied the maternal effect

on the body weight by cross-fustering experiment. Whenever strains |

of mice were erossed reciprocally, the reciprocal reflected the

maternal and envircnmental differences in thelir growth. ;

Rutler (1958), Carmon (1962), Prants et al. (1062),Fason

et al. (1960) had fovnd maternal effecis on these canaracters.

| ~ Barnett (1964) studied heterozygusis and survival of
f young mice in two teﬁperaturas. At both temperatures litter size

. tended to be greater when inbred females were mated with males of

|
|
another strain than for within strain matings. Rendom bred mice i
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had the largest litter size at both temperatures. Survival between

birth and weaning was better at 21°P, in one cross than the recipro%

i cal ones.

|
Nagai (1971) studied maternal abilities in mouse litter |
heternal effects un group weight differed significantly |

|

weigut,
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among the 4 sirains stvdied at 12, 25 and 45 days, These differen=-
ces in maternal effects were mainly due to the differences in the

maternal effect on group aiz'es.i When group weight was adjusted for
group size, a suift in ranking of strains was observed in the inbred

sirains dve to maternal effect.

®HENR
&%
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fhird generation individuels of line B, C and control

were

treated as base population for this experiment.
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EATERIALS.

The data used in this present study were obtained in a
research experiment (cross breeding study for heterosis), which'wan-
started in Varch 1973 and progressed upto 6th generation. The gene-
tic stuck empluyed were (i) a randombred euntrol group (Line 0) and
(11) two inbred lines referred to as the "B" and "C" lines. These
lines were developed upto 3rd generation by constant full-sib mating
in the mice lahoratory under the Division of Animal Breeding and
Genetics, Bihar Veterinary College, Patna. This constituted the

base population for the present study. Parent stocks were imnorted

from Indian Veterinary Research Institute, Izatnagar as early as
1967. £A11 the three lines - randombred control group (Line 0).11ne4

B and line ¢ - were maintained separately under the same set of

conditions. !

Gut of 150 females and 160 males in line B and 145 fema=-
1es and 165 males in line C, 60 mice (20 male and 40 female) in
both lines showing the best performance (aighest body weight) at

42 days were selected for breeding purpose.

Single sire system was used for each group of breedable

The number of females allotted to & male mice varied

females. |
lected from each family 1 ¢ 1 %o

aceording to number of females se
The male was allowed to remain with the female for a period

1 2 5.

Pregnant females were removed in separate cages for i

of 16 days.

1ittering on the 17th days, <Ihe females unable to produce lltters:
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after 21 days of separation from male mice were culled and not taken
into account.
For the litter size, the live young ones born in each

litter were covnted as soon as possible after birth. Litters at 28

days were weaned, weighed, marked with plcric acid and sexed. Ihe

different sexes were separated and reared in separate cages. A1l
the mice were weighed at 28 days and 42 d=ys after birth. Abnormal

mice were culled.

First phase of mating:

Forty females and twenty males of full-gidb family were

Among the full brothers those showing
Selected |

selected in both the lines.
best performance at 42 days were gelected for mating.
brothers and sisters were allowed to remain in the breeding cage

for 16 days and after that the male was removed andimmediately 1

culled. Ihe pregnant females were separated and kept in separate

cages for littering.

At sbout 19th to 20th days of gestation, sterilised

cotton was provided in cages of female mice for nesting. OCut of

28 in line B and 26 in 1ine C produced 158, 192, litte#

40 females,
At 28 days litter was weaned,

respectively in the 4th generation.

weighed marked with pieric acid.

Segond phase of meting: j
4

vut of 106 mice in line B, 60 were females and 46 were
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male, and ovt of 118 in line C, 60 were female and 58 were males.
Sixty females and twenty males in both lines were selected for bree-
ding purpose. Ihe rest were culled and discarded., ouch families
having no brother or gsisters were also discarded from the experiment,.
Sexually mature full-sibs were alluwed for breeding and to remain tu
together for 16 days. After 16th days, males were removed and
females were separated in separate cages for littering. Out of 60
mice, 50 in line B and 38 in line C produced 258 and 228 litters
respectively in the fifth generation,

Third phase of mating: l

At fifth generation of inbreeding, 15 full-sibs in each
lines having 40 females and 15 males were selected for breeding in |
each lines. Inose selected mice were kept in breeding cages for
16 days for breeding. Iwenty taree and 32 out of 40 female in line
C and B respectively could litter. Tofal 1i tter number at birth
was 104 and 148 for line C and B respectively.

Crossing between line B end C at third generation of inbreeding:

Forty females in each lines were randomly grouped in 8

s in both lines and 10 males were selected on the basis of

group

g¢ueir highest performance at 42 days in terms of body weight. Sele~

cted males were numbered from 1 %0 10. Groups consisting of 5

females cuosen randumly were made and numbered from 1 to 8, Each

1

1

i

groupsof females of line B were rundomly allotted %o a male of \
of line C to male of line B were ’

1ine C and simillarly females




it
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allotied. Males were removed from the females after 16 doys and
pregnant females were separsted in separate cages for 1littering.
iwenty six mice in line B and 20 in line € covld litter out of 40
mice having 158 and 122 litters respectively a2t birth., Titters were

weaned, weighed marked with pioric acid at 28 days.

Crossing the lines at the Sth generation of inbreedings

Porty females and 10 males in both lines were chosen for
breeding purpose. Females were randomly grouped in 8 groups in each
line. iach group of females was randomly allotted to a male of the
other line. Lihirty four mice of line C and 21 mice of line B produ-

ced litter. The litter number in crossing of C femsles x B males

and B female x C males were 177 and 159 respectively.

Crossing between control and liness

Thirty breedable females and 6 males were chosen in
cuntrol population as well as in lines. Pemales were grouped in

five groups. Each group of control females was randomly allotted

to s selected male mouse of lines B and C. Out of six males, threej
were from line P and three from line C. Pemales of lines were ran-i
domly allotted to males of control population. iwenty three female
out of thirty of control group could litter and 20 females out of

30 in lines pruduced litter when 5th generation individuals were

ptiligsed for breeding. imilarly crossing between control and

1ines were done with the individuals of the 3rd generation.
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Control group:

For countrol, a group of mice was maintained all along the
experiment. ihey were mated randomly but without any selection of
parents in respect of performence in terms of body weight and litter
gize. Total strength of this zroup in each generation was 403 in
which 32 were femeles and 8 were males; Groups were made and each

group was allotted one male randomly.

Housing aend management:

Mice were maintained in the Mice Laboratory of Tepartment

of Genetics and Animal Breeding, PBihar Veterinary College, Patna.
Experimental mice were kept in metallic cages of galvaniéed iron E
sneet heving size specification of 10"xT4"x6" fixed on 4" irom |
stand in Hight with wire net roof. Nufmally 4 to 5 sdult mice were

maintsined in each cage. ialf inch Paddy husk was provided as bed=

ding matverial wuica is algso a good absurbent of dropings. Bedding

materials were changed twice 2 week. All possible measures were

taken in the laboratory throughout the experimental periuvd in ordera

to maintain the mice in goud health. Floor of the laboratory was
|

weshed twice a week by phenyl, Cages were washed once in a week

drying the mice were ghifted

{

with Dettol water and after complete
\

in them. FEvery time clesned cnges were used for transfer of mice.

4 small amount of cotton was pleced on bedding mzaterial as the ges-

approached its coﬁpletion.

mice in nesting the young ones and continued to keep their yﬁfﬁgAi?l

tation period Cotton was utilised by
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it for several days. Cotton zlso served as protection against adver-

se climatic rigors.

The experiment lasted from March to November, 1973. Iempe-
. rature of the laboratory was maintained witain a range of 76° - 96°F,

throughout the experimental period with the help of Khas-Khas during

sunmner.,

411 the doors and winduws were covered by Khas-Khas mats
and these mats were kept moist by frecuent sprinkling of water.
Exhsust fans and electric fans were kept on for all the 24 hours
during the summer and the rainy season. Excessive moisture was

controlled by exhaust fan and electric fans during rainy season.

Feedings
Mice were provided with semi-liocuid meal ad=-1ibi tum, They

were given unrestricted balanced diet, sufficient to meet the bhody

¥ |
reaquirement even during the stress peric@ of pregnsncy and loctation

cemi-licuid meal was prepared by boiling cow milk with wheat flour.?

Sherk liver oil and Uni-vite ¢ choline were added sfter cooling the |

|
i

| The following constituted the feed per 100 mice:~-

. meal.

| Filk - - & litre.
Wheat - & Kg.
Shark liver oil = 11.5 ml.

Uni-vite C choline - 6.5 ml.

Common salt = 1 tea spoonful.

ted with glass Jets Were used‘

Empty penicillin vials fit
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for providing waier to mice. Such vials filled with water were

ingerted up side-down from the roof of the csges. MNice sucked the

in climbing up and getting down,

Peeding utensils were cleaned every day and every time

after meals. Young mice from a day old to two weeks 0ld were wnable

to take any food except suckling. Young mice opened their eyes at
about 10 to 15 days after birth and after 15 to 16 days they started
taking meals. ZIhe milk pruvided were supplied by the fiilk Union,

|
Patna. A1l along wheat from ration shops was fed. IThere was Sreat}
scarcity of wheat during tne latter part of the experiment necessi ,
tating the use of damaged wheat of Pood Corporation of India obtai-'

ned through Government Cattle Farm, Patna. ;

M ETHODS:

Means, &Standard Lrror, Coefficlent of Variation of 4iff-

erent traits were ocalculated as per methods outlines by &mnedecor

(1967). Correlation coefficient between litter size at birth end
and 42 days, as well testing the significan-
|

body weight at 28 days

ce of the difference between different group mesns by t test were

also done as per Snedecor (1967).

Heterosiss |

Heterusis was taken as guperiority of the offspring ove#

detervsis is produced by Jjuint etieecl

the average of tue purents.
|
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|
|

of all the loci as well directional dominance., If some loci are

dominant in one direction and some in the other their effect will

tend to cuncel out, and no heterusis may be observed, inspite of the
dominant loci. <he amount of heterosis expressed as sh§ difference
between the P‘ and the mid-parental values, is obtained by subtrac-
ting the mid-parental value from the mean (genvtypic) volue of the 1
F‘ (Palconer). Heterosis in respect of hody weight at 28 days and
42 days alongwith litter size at birth were measured by following

formula in the 4th generation :-

= - ﬁ—
HF4 HF‘ NP

¥here,

P, - Magnitude uf hetervsis measured in tae 4th generation,
v?4 - Stands for mean value of the erosshred (F‘). |

4P - Stands for mid-parental value of the 3rd generation.

fhe amount of heterosis suown by the P was the differen-

ce between the FG crossbred and mid-parental value (parents were otf

£ifth generation).

Wpnere, - |
HP6 - Magnitude of heteruvsis measured in 6th generation. |
MF, - Stands for mean value of the crossbred (Fc). |

i

¥F - Stands for mid-parental value of 5th generation.

Inbreeding coefficient:

Lines were developed and maintained from generation to
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| generation by full-gid mating.
similar for all individuals of both lines.

the intensity of inbreeding was
fhe inbreeding coeffi-

cient of individuals of 3rd generation, 4th generation, S5th genera-

1922),

()™ (147,)

inbreeding coefficlent of individual Xe

- tion and 6th generation was calculated by formula given by (Vright

summation of all independent paths of inheritance

which connect sire and dam of x.

number of segregations in a specific path between

sire and dam of x.

inbreeding coefficient of common ancestor for each

path.

t 2 2 L2
% ¥ 3
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generation by full-sib mating. Lhe intensity of inbreeding was
similar for all individuals of bota lines. <Lhe inbreeding coeffi-

cient of individuals of 3rd generation, 4th generation, 5th genera-

. tion and 6th generation was calculated by formula given by (Wright

1922).

F_=  (0)™V(1eR))

P_ « indbreeding coefficlent of individual x.
g - sunmation of all independent paths of inheritance
which connect sire and dam of X.
n - number of segregations in a specific path between
sire and dam of x.
P - inbreeding coefficient of common ancestor for each

pathr

%% 8%
% %%

e
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RESULTS AND DISCUSSICON

Mean litter size in I-‘4 crossbred offspring of C (2 B &ﬂ

and reciprocal crosses were inferior to the mid-parent by 0.80 mouse

L

per litter and 0,81 mouse per litter respectively (Table 4), but the-
se mesn differences of litter size between offspring and mid-parent

value were found to be mon-significant (2abdle 4). The mean difference

of litter size at birth of Fs crossbred offspring of C ¢ x B JKcros-
ses were inferior to mid-parent value by 1.50 mice per litter (Table
5) and the difference was higaly significant (fable 5). iverage litts
er size in F¢ reciprocal erosses (B g x C J‘ were superior to that
of mid-parent value by 1,03 mice per litier (Pable 5). Highly signi-
ficant negative heterosis in reapect of litter size of 1.50 mice per
11 tter was observed in the crosses of c g x B &fwnereas in recipro-

cal erosses non-significant heterosis amounting to 1,03 mice per

1itter was noted (Table )., Similar results of negative heterosis

was observed by Bogart et 2l.(1960) and Frank et 2l,(1962).The nega-

tive heterosis mignt be due %o fluvetuating endocrine function and

may be attributable to a general neterotic foctor that does not ale

ays yield measurable amount of non-additive gemetic variance.The heﬁ

terosis observed in reciprocal erosses in FG seems to be consistant’

with the findings of Martin et al. (1963). More or less similar
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results were ohserved by Laton (1941, 1955), Torsthaefel (1954),
busler (1958), keCarthy (1965) waere tuey observed neterusis in
litter size in sore crosses and in some crosses litter size were
near (o mid-parent value and in some crosses even inferior to the

mid=-parent value.

The negative héterosis as obgerved in F4 and Fﬁ crosses
of C 9 x B 3rm1ght be dve t0 reduced viability of embryo in uterus
and decreased rate of ovulation in inbred dams along with increasged
pre-implantation murtality. Lack of non-additive heterotic facuor
and genetic constitution of faetus might also be playing important

role in production of negative heterosis. Non-significant heterosis

in F6 reciprocal crosses might be due to heterozygousity of the

embryo and additive gene action of dominant genes,

Body weigit 3 |

Mean budy weight of F4 crossbred offspring of C o x B g‘?
and recionrocal crosses at 28 days were inferior to the mid-parent
value by 0.80 gms and 0.03 gms respectively of wanicah tne furmer was;
significsntly different from the mid-parent valve whereas the 1atteﬁ
was non-significant. Egan budy weight of the same individuals of |
cross C ¢ x B g‘af 42 days was inferior by 0.70 gms to the mid- |
parent value but their mean body weight at 42 days for reciprocal j

crosses was superior to the mid-parent value by 0.19 gms (Table 4).

4t 42 days, both were found to be non-significant (Pable ¢). Wega-

n the hybrids at 28 days might be duve to physlologif

tive heterosis i ‘
eal function of dums-in taod inbred mother mighﬁ n??ﬁ!ﬁ,ﬁk}i_““ 2]
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e

meet all the recuirements of her crossbtred offspring. Mason g;,gl.
(1960) fowmd significant departures in growth rate in the direction
of reduced growth. Moreover similar result of reduced growth rate
in crossbreds was ohserved by Franks et al.(1962) and they explained
it as negative heterosis. <Ihe present finding is also in coinciden~
ce with Sharma's (1971) findings which were made on the same genetic
stock.

Mean body weight in P, crossbred offspring of C g x B Z‘
and recivrocal crosses at 28 days excelled the mid-varent value hy

0.72 gms and 0,65 gms respectiively. Non-significunt heterosis of
0.72 gms and 0.65 gms (Lable 5) in crusses of C 9 X B gﬂand recipro=

culs respectively was observed in this generation. %This is in agre-

ement with the findings of Comstock et al. (1963) and Rahnefeld
|

et al. (1963). Mean body weight of the same individuals at 42 days

were superior to the mid-parent value by 2.28 gms and 0.77 gms res-l

pectively. Crossbreds of cruss C p X B 3ﬂand reciprocals exhibited
ownting to 2.28 gms and 0.77 gms respectively. Heterosis
¢x B drwas highly significant whereas |
-significent (Zeble 5). Mean body

mit of the betier parent

Butler (1958),

heterosis am
exhibited in cross of C
those of reciprocazls were non
weight at 42 days surpassed tue purental 1i

4n both the crosses (transgressive variation).

Carmon (1963), snibata (1966, 1967), Roberts (1967) and othe
Heterosis exnibited in FG in the

T Wor-

kers also found similar resulis.

crosses of C 9 X B Jﬂmlght be due to the non-additive heterotic

factor as well as additive gene action of dominant genes and their;
' |

directional dominance. fo. . CaRACHs ST




RAJENDRA AGRICULTURAL UNIVERSITY, M. SC. (A. H.) THESIS, 1974

- 35 -

Lhe present study showed that with the increase in t'he
value of inbreeding coefficient there was also increase in heterotic
effect in the growth rate. At the 5th generation of full-sib mating,
maximum heterotic effects was observed as the inbreeding coefficient
approached 67.2%. But in the P, when the inbreeding cuefficient of
the parents reached 50%# level, the heterutic effeci was not found
to be so nigh. Heterusis measured in F4 were eiitner in negative

direction or little ﬁ: positive direction.
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LARLE « 1

fable shuwing average litter size at birth in different
groups and generation with &.E, and C.V, %.

GFrouns/lines | Generation ] Fumber of ]| Vean ¥ G.%, | CeV.?

RAJENDRA AGRICULTURAL UNIVERSITY, M. SC. (A. H.) THESIS, 1974

{ I dams. | {
I littered. |
Lin@ B 3rd 13 7.07 :- 0044- 22-63
4th 27 5.85 + 0.35  30.94
5th 25 5.16 + 0,36  35.07
6th %2 . 4.62 + 0.27 3%.54
Line C 3rd 12 6.58 £ 0,51  27.05
4th - 26 7.42 £ 0.44  30.45
5th 19 6.00 + 0.45  32.83
6th 22 4.72 + 0.23 23.51
Tine 4th 1 6.00 + 0.68 . 38.00
(control) 5th 28 - 5.42 + 0.44 43.54
6th 30 5.13 + 0.35 37.81
Crossbreds of 4th 20 6.10 + 0,37 27.70
I ¢ gxB 4
. Crossbreds of 4th 26 6.07 £ 0.18 32.28
; BogxC
| Lines ¥ ‘- 4th 21 6.25 + 0.43 31,52
| ewntrol mated
reciprucally.
Crossbreds of - 6th 34 55204 058 . 4336
Cox?B
Crossbreds of 6th 21 7.57 £ 0.34 2058
BoexC |
Lines x control 6th 31 5.35 £ 0.35 37.19

i
mated reciprocally !

' | ‘ Y5757 Fooontror— |
_ Mean + S.E.,C.V.% of litter size at bir 3 |

"% cauld*hot be calculated as observationf wegg no taunai.‘mm,e.i




PABLE -~ 2

Lable snhowin . '
g average weight at 28 days 1
groups and generation with &.E, agg C?V:u'ff‘f”ent

RAJE
_ _-“-NDRA AGRICULTURAL UNIVERSITY, M. SC. (A. H.) THESIS, 1974
= = e — — 3 9

Groups/lines >
} Generation | Number of | Wean & B.0. | CeVe% |
; Jobgervationsl in gms F |
ine B i
3rd 69 12.45 + 0.43 24.05
4ih 106 11.29 & 0.33 30.91
5%h 81 9.25 + 0.27  26.27 |
6th 96 8.50 + 0,17  19.70 |
Line C
3rd T 11.18 + 0.42 21,50
4th 118 10.50 + 0.27 28,09
5th 89 8.79 + 0.18  19.56
6th 66 "8.41 £ 0.37 11,29
%ggtgol) Ath 51 11.39 & 0.51 32.13
5th 136 9.54 + 0,16  37.21
6th 99 8.25 + 0.13 16.00
Crossbreds of 4th 85 10.77 £ 0. 21 18.19
Cc QX B
Crossbre? of 4th 114 11,78 + 0,30 28,08
B [ C
Crossbreds of 4th 90 11.14 £ 0.29 25,22
lines x conirol _ ?
c 9 X B
Crossbreds of 6th 69 9.68.% 0.30° .26.82
Box C
Lines x countrol 6ol 115 8.26 £ 0.15  19.53
crossbreds. |
|
% gor P, conirol could net be calcus |

N.B. - Ee‘dn + bobu and C-v.

lated a

e

s body weight at 28 days was not availa

ble.
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LABLE - 3

{able saowing average weight at 42 days in different
groups and generations with §.E. and C.V. #%.

Groups/lines g Generation % Tumber of | Mean ¥ 8.5.] C.V.®
observotionsl in gms 1

Line B 3rd 69 19.65 + 0.60  21.45
4th 104 18.46 + 0.46  25.46 |
5th 81 15.53 + 0.33  19.63
6th 96 15.08 * 0.30 19,49 |

Line C 3rd 67 17.58 + 0,59  17.70 |
4tk 116 17.56 +-0.27  27.93
5th 89 15.18 + 0.30  18.31 |
6th 64 13.64 £ 0,23 13.26 {

(eontrol) 5th 128 15.03 + 0.18  28.07
6th 99 15.54 + 0.17 11.13

Crossbreds of 4th 81 17.78 + 0.26 13.21

Cox B

Crossbreds of 4th 114 18.85 + 0.51 29,07

BgogxC

Lines x cuntrol 4th 88 17.82 + 0,33 17.45

crossbred.

Crossbreds of 6th 88 17.41 + 0.35 10,24

Cox B

Crossbreds Qf 6th 69 16.41 ;L 0.43 21.“1

Box Cc

crosshreds

N.B, - Mesn * 8.E. and C.V. # for F; control covld not he caleu-
1ated as body weight at 42 days was not available, ‘

|
i
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LABLE - 4

{able showing magnitude of heterosis for litter size
and body weights of FA offspring.

e : | ] | |
Choracters (Mean mide kean ott—{mtferences { D.F. E t value
iparent val;: !spiing ibetween off—l ioalculated
value forispring and
jC ¢ =nd B d€1F4. Imid-parent | {
g(B @ and C ! !values. i }
Litter 6.90 6.10 -0.80 N.8, 42 1.35
size at (6.88) (6.07) -(0.81)N,5, 43 1.58
birth.
Body weights 11.57 10.77 -0.80% 131 2,10
at 28 dasys (11.81) (11.78) -(0,03)0,5. 160 0.05
in gms.
Body weignts 18.48 17.78 -0,70 .o, 128 1.45
at 42 days (18.66) (18.85) (0.19)N.u. 160 0.22
in gnms. :

N.,B. = Ihe values in the parenthesis indicate
those of the reciproucal crosses.

# denotes significance at 5% level,
N.S5., denotes non-gignificsance.




AABLE = §

iable showing the magnitude of heterovsis for litter
size and body weigats of Fg offspring.
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|

: T I T l
Characters J¥ean mid- IMean off-iDifferences ‘ D,F. | ¢ valve
Iparent value %np;ingr 'hetw;een off-{ %ealoulated
c value for!spring and
{Cpeand B 64”6. Imid-parent | 1
{(B g ana C d){ Ivalues. I i
X 3 1 i
2ittert 6.70 5.20 -1,50%# 52 2.83
ze
<pnt-fiiy (6.54) (7.57) . (1.03)W.e. 4 1.94
Bgdgswgights 8.95 9.67 0.72 N, 8. 130 1.72
a 3 da
e e (9.03) (0.68)  (0.65)M.8. 95 1.25
Body welghts 15.13 17.41 2,28%* 130 3.95
et 42 days ¢
e (15.64)  (16.41)  (0.77)W.5. 95  1.07

N.B. - The valuves in the parenthesis indicate
those of the reciprocal crosses.
## genotes signifiocunce at 1% level.

# genotes significance at 5% level.
N.&., denotes non-significance,
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Interline crossbreds, line x ountrol crosshreds versu
eontr erformance.

Litter si ze:

|
Mean litter size at birta in 5'4 of cruss C ¢ x B w?, rgc:l-;
procal and lines x control were superior to the control by 0.10,
0.07 and 0.25 mouse per litter respectively (iable 6). Non-signifi-
cant difference exhidbited in the litter size at birth in cross of

lines x control was more than the interline crosses in all cases |
(f2ble 6a, 6Ia). Mean 1itter size st birth in Fg of cross Cox Bz‘,

reciprocal snd lines x control was superior to the control by 0.07,

2.44 and 0.22 respectively. lighly significant difference between
reciprocal cross of lines and control was observed though other

differences were non-significant (Iable 9).

Body weight ¢

Mean body weight at 28 days in F4 of cross C g x B fand!
lines x control were inferior to control mean by 0.62 gms and 0.25
gms respectively Whereas mean body weight of oross B o x C Jwas

superior to thot of control by 0.39 gns (lable 6b). DBoth the diffet

|

rences eitvner in negative or in pussivive direction were non-signi-

¢ieont (Table 6Ib). The s=me at 42 days of cross Cox B d'ﬁ, reci- |

procal and lines X
1.29 gms and 0.26 gms respectively (Lable 6b},but the superio-

control exceeded thst of the control by 0.22

ZSe
rity inrespect of growth rate of crossbreds over the ountrol popu~

on wos found to be mon-significant (Table 6lc). Highest mean

lati
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difference in body weight at 28 and 42 days was observed in the

crossbred offspring of cross Bg x C g over the control ponvlation

(rable 6b,¢c).

Mean boudy weight in Ps at 28 days of cross C ¢ X B Z:
reciprocal end lines x control was found to be superior in growth
performance over the control by 1.42 gms, 1.43 gms and 0.01 gm res-
pectively, in waich the 1st two differences were highly gignificant
whereas the other was mon-significant (Zable 7). Mean body welght
at 42 days of the seme individual in the cross of C 9 x B c?and
reciprocal exceeded that of the econtrol by 1.87 gms and 0.87 gns

respectively whereas lines x control crossbred mean was exceeded by

the comtrol by 1.69 gms (lable B)s of this, the 1s% value was highlm

significant whereas 2nd wes found to be significant, however, the

128t value, though negative in direction, was significant(iable 8).

In this experiment it was observed thut better fertility,

and growth raie could be obtained by croussing nighly inbred lines

as the interline crossbreds were always found to be superior to

the control
¥ control crossbred offspring were not found to be superior to

interline erossbred offspring in respect of litter size at birth

and body weights.

as regards the traits in ouestion. &imilarly FG lines
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IABLE - 6

Iable showing difference in crosses and control population
for different traits of P

4"

RAJENDRA AGRICULTURAL UNIVERSITY, M. SC. (A. H.) THESIS, 1974

(a)

(a) (b) (e)

Comparison  JLitier size at I Body weight at | Body 3oignt.at 42
between | birth 28 days in gms | days in gms
groups. i iife- Difference

I {rence. | rence. | i |
Cpanda Bd 6,10 0.10 10.77 =0.62 17.78  0.22 |
cross. |
Boand ¢ d 6.07 0.07 11,78 0.39 18.85 1.29 |
Cross. %
Lines x 6.25 0.25 11,14 0,25 17.82 0.26 !
control,
Line O 6.00 11.39 17.56
(control)

LABLE = 61

Analysis of variance table shuwing effects of crossing on
litter size at birth and body weights in F‘.

{b) (e)

b
[ Hody weight at | Body weight at
d

6 I Litter size

ources ‘L_Ti?f"} - I i
Between 5 3.12 N,8, 5 12.37 N.8. 5 22.70 ¥, 8, |
orosses.
Within 115 39.53 430 8.16 425 15.48
CroS8eS.

Total, 120 435 430

N.5. denotes non-significance,




Analysis of variance table snowing effects of crossin
gs
on 28 days body weight (6th generation).

sources D, ¥, N, 5, ¥,
Between crosses 5 36.39 10.45%%
Within crosses 435 3.48

Total. 440

lable snowing significunce of different crusses on body
weignt at 28 days.

RAJENDRA AGRICULTURAL UNIVERSITY, M. SC. (A. H.) THESIS, 1974

Compari son [Vumber of % Fean I C.D. value at
between lobservationsidifferencei__the level o
ZToups. IN, and K, i Y8
i | §
Yoir %% 88 - 44 O.72* 0.66 0.87
= ' - . ] “.s. 1.02 1. O
‘ FGBC Fsp 69 28 0,65 4
f 5 420 s .
| Pee = Yo 69 - 113 1.42 0.54 0.72
o 2 1.43%% 0. 0.72
FeRC FG o 69 29 43 54

¥.B.- ** denotes significance at 1% level.
* denotes significance at 5% level,

N.S5. denotes non-gignificance.
- Crosshred offspring of cross C 9 X B d/(re).

- Crossbred offspring of reciproczl cross (FG).
- Crossbred offspring of lines x control (Fg) o

- 6tn generation control.

- Parents of FGCB=F§P' - parents of Fepg

i Tspmilan
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T/RLE - 8

Analysis of variance table
¢ showing effects of crossin
on 42 days body weight (6th genmeration). =

Source s D.F, K., By
Between crosses 5 137.43 18.64%*
Within crosses 433 T.35

Eotalo ‘38

fable showing significance of differemt crosses on
body weight at 42 days.

Tomparison between]lumber of |  lesn T C.D. value at

groups., Yobservations] difference [__the level 0
iN1andN21_ lsi i ’i%
| A

e

Feor ~ Tsp 88 - 44  2.28* 0.98 1.28
FGCB = FGLu 88 - 112 3.56™% 0.74 0.97
Pecp ~ F6 0 g8 - 98  1.87** 0.76 1.00
?GBC - FSP' 69 - 28 0.778. 5. 1.33 1.83
Fepe ~ FeLu 69 ~ 112  2.56% 0.80 1.05
Fepc = Pe o 69 - 98 0.87* 0.82 1.08
Psio ~ Rew 112 - 98 ~1.69** 1,22 1,68
N.B, ~ ** denutes significance ab 1% level.

# denvtes significance at 5% level,

¥.§ denotes non=-gignificance.
- Crogsbred offspring of cross C P X B d’ (FG).

F

6CB
Pepc = Crossbred offspring of reciprocal crouss (FG)'
FGLu - Crossbred offspring of lines x cuntirol (PG)'
FG e 6th generation céntrol.

P - Parents of FSCB,?SP. - parents of Feap

SP

e ————
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Analysis of variance table showing the effects of orossing
on the litter size at birth in Fs.

Cources D.¥, V.5, Y.
Retween crosses 5 24.76 6.97T**
Within orosses 152 35.55

Total. 157

Table showing effects of crossing on litier size at
birth in FG'

Comparison between) Humber of |  Mean T C.0D, value at
groups. Jobhservations { difference } the level of

I N, and N, 5% 1 1%

1 ¥ 1

FGCB = FP 34 - 20 - 1,50%#* 1.20 1.38
?GBC - FP' 21 hrpe 22 1.03 N.L"C 1.29 1078

> F 7 pyil x s
}GHC FGLU 21 31 2.22 1.20 66

r a ] - ° .c. ° 10
Piin o 34 31 0,15 N. 8 1.04 44

- ! - o NQ ‘. 1. 1.
FSCE 96 o 34 30 0.07 S 06 AT
21 = 30 2.44%% 1.20 1.66

Fesc ~ Y6 0
w = ¢ 5 = 0 0.22 NOEI 1008 1-50
"6L0 ¥s o b 3

N.B, - ** denotes signific=nce at 1€ level,
# genotes significance st 5% level.

¥.5. denotes non-gignificence.
P - Mean litter size at birth of cross C ¢ x B Jﬂ(FG).

- Kean litter size at birth in reciprocal orosa(Fe).
P - Yezn litter size at birth of parents of FGCB‘

¢ - Mean litter size at birth of parents of FGBC‘

- Mean litter size at birth of crouss lines X cuntrol.
" Mean litter size at birth of control (FG).




L INE~B,

Litter size :

Decline in mean litter size at birth from ?3 to Py T,

to F; and P, to P¢ by 1.22 mige, 0.69 mouse and 0.54 mouse per
litter respectively were ubserved. Cfhe reduction in mean litter
size from FB to P4 was found to be significant whereas F4 to FS and

FS to Fﬁ were non-signifioant (fable 10). 2his result is In close
agreement with that of Robert (1960) in which he observed decline
in litter size of roughly 0.5 mouse per generation., Bowman and

Talconer (1960) found similar resvlt as that of Robert, GCharma

(1971) reported that for every 10% of inbreeding cvefiicient there

wes depression in litter size roughly 0.53 mouse in one grouvp, 0.16

mouse in second group and 0.24 mouse per litter in third group.

| : Tepression in the 1itter size as observed in ?4, ?5 and

RAJENDRA AGRICULTURAL UNIVERSITY, M. SC. (A. H.) THESIS, 1974
= — )

i

?6 might be due to reduction in the ovulation rate of inbred dams

! and increased pre-implantation mortality from inbreeding of dam.

Body weight $ : |
i
Decline in mean body weight of mouse from F3 to F‘, F4 ’

to FS and ?5 to FB at 28 days were 1. 16 gms, 2.02 gms and 0.66-gms%

respectively (iable 11),  Mean body weight of the same individuala

t 42 days was foumd to decline by 1.19 gms, 2,9% gms and 0.45 gm;.
Tecline in meen body weight at 28 and 42L

(Table 12) respectively.
# 1

days from Fy O r, and P, to Py was significent at 1 (Tah?e 11,12

. at 42 days waoioch, was signitioant at 5» i

except frum F3 to 4 : Sewpl, - Voo




|
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(Table 12) whereas the decline in mean body weight from F

5

to FG

8t both ages were non-significant (Table 11, 12), NacCarthy(1968)

Treported depression in mean body weight due to inbreeding.

(1971) on the same gemetic stock and White (1971) observed signifi-

cant depression in mean body weight at different ages.

Sharma

Decline in body weight, as observed in this experiment

might be due to rapid inbreeding caused by pairing of recessive

genes,

TABLE = 10

Analysis of variance table showing effects of inbreeding

on litter size at birth in line B,

Sources 5 5 W, 5, A
Between generations 3 20,87 TP
Within generations. 93 2,91

Total, 96

Table showing significance of difference for different

generations on litter size at birth.

Gomparison between] Number of

{ Tean T C.D, volue at
i

generations. Jobservations! difference J__the level o

| ¥, and N, = 5%

1 = i j
3rd -~ 4th 13 - 27 1,22% 1.1% 1.49
Srd -« 5th 13 - 25 1.91%* 1.15 1.52
3rd - 6th 13 - 32 2.45%* 1,11 1.47
4th - 5th 27 = 25 0.69 N,S, 0.93 1.2%
4th - 6th : 27 = 32 1.,28% 0.87 1.15
5¢h -« 6th 25 - 32 0.54 N.5 0.89 -

#% denotes significance at 1% level.
# genotes significance at 5% level.
w.8., denotes non-significance.
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TABLE - 11

Analysis of variance table shuwing effects of inbreeding
on budy weight at 28 days in line B,

Lourges D. P, M. 5, B
Between generations 3 263.20 37.33%*
Within generations 348 7.05

Total, 351

lable shuwing significance of difference uf different
generations on body weight at 28 days.

1 ] !
Comparison between{ Number of § Mean 1 C.DP. value at J
generations. { observations l difference } he level of |
N1 and N2 5;’_]"‘1}—'——
i i i i

3rd - 4th 69 - 106 1.16** 0.80 1.085 |
Ird - Sth 60 - 81 B« 20%¥ 0.84 1.10 '

3ré - 6th 69 - 96 3.86%* 0.80 1.05
4th - 5th 106 =~ &1 2.02%* 0.76 1.00 |
4¢th - 6th 106 - 96 2.70%% 0.72 0.95 }

#% denotes significance at 1% level.
* demotes significance at 5% level.
¥.5., denotes non-significance.




TABLE - 12

Analysis of veriance table shuwing effects of inbreeding
on budy weight at 42 days in line B,

Lources D. P, M. 5. T,
Between generations. 3 411.99  31.04%*
Within generations. 346 13.27

Total. 549

Iable showing significance of differemce of different
generations on body weight at 42 days.
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1 |
Comparison between] Number of i Mean [ C.D. value at |
generations. I observations i difference [__the level o ‘
{ N, and N, ; 5 I
¥, &2 {
Zrd -~ 4th 69 = 104 1.19% 1.09 1.44
3rd - 5th 69 - 81 4,12%* 1.15 yEs1
3rd - 6th 69 - 96 4.57T"* 1.1 1.46
4th - 5th 104 - 81 2.93%* 1.03 1.36 |
Bth - 6th 104 - 96 3.58%% 0.99 V3%
5th - 6th g1 - 96 0.45 N.&. 1.05  1.39 |

% ndtes significance at 1% level.
* g:nutes significance at 5% level.

N.S. denotes non-significance.




f lower rate of pregnancy. Khazanouska (1964) observed lower rate of
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kean litter size in Fy Was superior to ¥y by 0.84 mouse
per litter (lable 13). But the decline in the mean litter size from
P, to Pg and Fs to Fg were 1.42 mouse, 1.28 mouse (Table 13) per |
litter respectively. The increase in litter size from F3 %o F4 was
non-gsignificant but the decline in litier size froum F4 o P5 and ?5
to P, were significant at 5% (Table 13)., Similar results of depre-

ssion in litter size were reported by Roberts (1960), Falconer and

Bowman (1960), ¥cCarthy (1969), Sharma (1971) and White (1972).

Non-significaent increase in litter size of F, to FB was
wnexpected snd this might be dve to some environmental factor, Put _
the decrease in litter of ¥, %o Py and Py to P. was because of rapid
inbreeding due to full-sib mating, causing reduction in the rate of
ovulation and increased pre-ilpléntatiun mortality of inbred dams.

vut of 40 dams, only 23 littered the FG‘ Even these dams showed

pregnancy in {nbred dsms, IThe decrease im pregnancy rate might be

due to inbreeding.

Body weight ¢ :

Decline in mean body weight of mouse from F3 to F‘. ?4 to|
F,. and F5 to F6 at 28 day was 0.68 gms, 1.7 gms, 0.38 gns (Lable 14“
5 : .

and 0.02 gms, 2.38 gms, 1.54 gms

S
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Ihe decrease in budy weight at 28 day from Fy to ¥, was significent
at 5% and !'4 to Ps was significant at 1% level whereas Pg to Fg was
non-significant (lfable 14). The decrease in body weight of the same
individvals at 42 day in P, to P, was non-signifiocant whereas that

v 4

of 1“4 to rs, F5 to ¥, was significant at 1% (Table 15). Butler

6
(1958) , MeCartny (1968), &Sharma (1971) on the same genetic stock,

and White (1972) observed significant depression in body weight.

This depression was attributed both to inbreeding in the
litters and in the dams. &Lhe reduction in body weight might be the |

result of pairing of recessive genes and increased homozygosity of

recessive genes.




LABLE - 13

Analysis of variance table showing effects of
inbreeding level on litter size in line C.

Lources D, ¥. M. S, 53
- Between generations. 3 29.71 8.58**
Within generations., 75 3.46
Total, 78

Lable showing significence of difference for generations
on litter size at birth.
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] ]
Comparison between] Number of { Nean ! C.D. value at
generations. I observations ( difference J§_ the level of
% N1 and Rz { 5 P
Zrd - Sth 12 - 19 0,58 N.8. 1.35  1.79
3rd - 6th 12 - 22 1.86%* 1.31 1.74
4th - 5th 26 - 19 1.42% 1.11 1.48
A4th - 6th 26 - 22 2,70 1.05 1.40
S5th - 6th 19 - 22 1.28% 1.15 1.53

#* genotes significance at 1% level,
* genotes significance at 54 level.
W.&. denotes non-significance,




LABLE - 14

Analysis of variance table
showing effectsof inbreedin :
on body weight at 28 days insnne C. 3 |

sources D.F, ﬁ.b. P '1
|

Between generntions. 3 136.65 25.68%*% 5
Within generations. 340 $.32 ' J
fotal. 343 |

Table showing significance of difference of different
generations on body weight at 28 days.

RAJENDRA AGRICULTURAL UNIVERSITY, M. sC. (A. H.) THESIS, 1974

1 | |
Comparison between{ Number of f Mean C.D, value at |
generations, } observations | difference —%’—Ef-"%z?!—-
N1 and !Ia i ‘
21 i
Zrd - 4th 71 = 118 0,68%* 0.66 0.87 _
3rd - 6th 71 =~ 66 2. 77 0.76 1.00
4th - 5th 118 - 89 b P o Bt 0.62 0.82

s% gdenotes significence at 1% level. |
* denotes significance at 5% level. |
N.5., denotes non-significance.




RAJENDRA AGRICULTURAL UNIVERSITY, M. sC. (A. H.) THESIS, 1974
?

ZABLE - 15

Analysis of variance table showi '
ng effects of inbreedin
on body weight at 42 days in line C. :

Gources - DR, .8, 4
Petween generations. 3 282,11 20,88%*
Within generations. 328 15.51

Total. 331

Pable showing significance of difference of different
generations on body weight a% 42 days.

i

Comparison between} Number of g Fean I C.D. value at
generations. | observations | difference Y the level of

N, and N 5

: 2 POy R |
13‘3 - 3"4 67 - 116 0,02 N.&. 1.09 -
?,5 - ?5 67 - 89 i L 1.17 1.54
Fy = Pe 67 - 64 3.944% 1.23 1.62 |
I:l‘ - Py 116 - 89 2.38%* 1,01 1.33 |
r, - T 116 - 64 3.92%* 1.1 1.46 |
¥y - Pg 89 =~ 64 1.54** 1,17 1.54 |

#% genotes signifiocance at 14 level.
N.5., denotes non=significance.
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LINE-GC (control).,

Litter size

e s e s ey

There was very little variation in mean litter size of

F4, FS and Fs. Moreover, the variation from generation to generatiaf

was non-significant (Zable 16). As the control group was & random-
bred population, significant variation from generation to generation;

is normally not expected in a fair sized population. %
Body weight ¢

Decline in mean body weight of F4 to 35, PS to FS at 28
dey were 1.97 gms and 1.17 gus per mouse respectively (Table 17,
and the same at 42 days for P‘ to P5 was 2.53 gms per mouse whereas
FG average body weight at 42 days was superior to F5 by 0.51 gms
(Table 18). MHean differences of F, to Fyy Fy to Fg at 28 days and
P, to F

4 5
mean body weight of F, wes non-significantly superior to F5 body

at 42 days were significent at 1% (Zable 17, 18), whereas

weight at 42 days{ Table 18). As this contrcl group was randonbred
population and significant varistion in body weight from generation
to generation is not normally expected but significant variation

was observed, This unexpected veriation might be due to some envi-

ronmental fluetuation or sampling error,
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TABLE - 16

Analysis of variance table showing effect of gemeration
on litter size at birth in line ¢ (control).

Sources .7, M. 8. v,
Between generations. 2 5.06 0.65N. &,
Within generations. 66 4.73
Togal, 68
|
TABLE - 17

Analyeis of variance table showing effect of generation
on body weight et 28 days line U (control).

Sources D.F, M.S. P, |
Between generations. 2 167.04 18.49%%
Within generations. 283 9.0%

Total. @

Table showing significance at differences of different

generation on body weight at 28 days.

Tomparison between! Tomber of

Vean I C.0. value 2t
the level of

1
generations. { oﬁue:;gtéons ; difference % |

¥ 1
" 4th - 5th 51 - 136 1.97** 0.92 1.21 1
4th - 6th 51 - 99 3,14 0.99  1.31 |
5th - 6th 1356 - 99 1.17%% 0,76  1.00

#* genotes significance at 1% level.
N.&5., denotes non=-significance.




1374

s e T II_ICD[:D,

Rolle - BEEE L

LABLE - 18

Analysis of variance table showi

effects of generation

on body weight at 42 days in line O (control).

Sources D, F, ﬁ.S. ' P
Between generations. 2 118.19 9.63%*
Within generations. 274 12.27

fotal, 276

Table shouwing significance of
generation on body weight

difference for different
at 42 days.

i i
Comparison between ! Number of { Mean I C.D. value at
generations. } observations | difference | the level of
(| W, end N, |} 1 5% 1 11
i | 1§ i
4th - 6th 51 - 98 2.02%% 1.18 1.55
5th - 6th 128 - 98 =0.51K.8, 0.92 1.21

#% denotes significance at 1% level,

N.S,

denotes non-gignificance.
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Phenotypic gorrelation between 1litter gize and body weights ¢

Eimple phenotypic correlation co-efficients were ealcula-
ted for the Jitter size and the body weights and the estimates obta-

ined are contained in Table 19,

Barring one estimate, all other correlation co-efficients
turned out to be negstive. The estimates were significent statis-
tically indicating thereby'that the relationship between the two
characters is negative i.e. the mice of larger litter size have
lower body weight and vice versa., Comparable figures in literature

could not be available and hence no comparison could be made.

#
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LABLE - 19 (Cont'ad)

i 2 3 4 5 3 i 8
Crossbred offsprin 4th 85 -0, 60%# 8.66 a2 *
of cross C ¢ x B mm sl §.18
Crossbreds of recipro- 4th 114 -0, T7%* 17.44 114 <0, 40*# 5.50
cal crosses. ;
Crossbred offspring 4t 90 =0, 58%# 8.50 88 =0, 50%* 6.70
of control x lines.
Crossbred offsprin 6th es -024%# 2.55 an =0,51%% 3,45
of cross C o x B '
Crossbreds of reci- 6t 69 0.15%# 1.32 69 -0, 36%*% 5.98
procal crosses.
Crossbred offspring 6th 113 =0, 53%# 8.20 12 - 3T%* 4.9

of control x lines,

HO..WO -~

L.te indicates litier size =2t birth.

Byq 1indicates body weight at 28 days.

..wam indicates body weight at 42 days.
*# indicates significance at 1% level,

19
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SUMMARY

With the objective to measure the magnitude of heterosis
exhibited on crossing indbred lines of mice at 50% and 67.2% inbree-
ding level, the present experiment was conducted. The characters
under study were litter size at birﬁh and body weight at 28 and 42
days. The genetic stook involved in this experiment were line 3B,
Line C and a control group designated as Line 0. ©he experiment was
designed to cross line B and Line ¢ reeiprocally as well as with a
control population at 3rd and 5th generation so as to give F4 and !‘6
crossbred offspring and side by side these lines were maintasined

separately also.

L ine~ B:

4

The decline in litter size at birth from Py to F,, F, to f

F_ and P. to P, were 1.22, 0,69 and 0,54 mice per litter rupectinl#

5 5 6
of whiech the 1st was significant and rest turned ouvt to be non-

significant. ZIhe decline in mean body weight from Fy %o Fao ¥y b0
?s and }?,j to Fﬁ at 28 days were 1,16, 2,02 and 0,66 gms and at 42
days were 1,19, 2.93 and 0.45 gms respectively. Exocept FS vs 1!6

these decline in mean body weight from FS to F4 and 1'4 to Fs were
found to be satistically significant.

L.ine=20C:
Mean 1litter size at Mﬂh in ¥, was superior to ?3 by

|

- ot —
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0.84 movse per litter but was non-gignificant whereas litter size

from P, to Fg and ¥y to Fg declined significantly by 1.42 and 1.28

5
mice per litier respectively.

The decline in mean body weight of mice from !‘3 to F4. r‘
to Ps and 1'5 to 1'6 at 28 deys was 0.68, 1,71, 0.38 gms and 0,02,
2.38, 1.54 gms- at 42 days respectively. The decrease in mean body
weight at 28 days from 1"5 to F‘ was found to be significant whereas
P4 to FS was highly significant and FS to P, was non=-signifieant,The
decrease in mesn body weight of the same individuals at 42 days in

F3 to P‘ was found to be non-significant wherees from ?4 to F5 and

FS to B, were highly signiiicant. |

Mean litter size at birth in P4 offspring of cross C ¢ x

B J: reoiﬁrucal and lines x control were superior to the control by

0.10, 0,07 and 0.25 mice per 1itter respectively, but these differe-
nee were found to be non-significant. MNean body weight at 28 days

in F‘ offspring of cross C ¢ x B Z‘ and lines x control were non- ,
significantly:.d inferior to eontrol mean by 0.62 and 0.25 gns r“pot'n-

|
tively whereas mean body weight of reciprocal cross was non~signifi~

cantly superior to control mean by 0.39 gms. The mean body weight
of the same individuals at 42 days of cross C ¢ X B Z, reciproecal
and lines x control were superior to control by 0.22, 1.29, 0.26 8‘7
In F4 crossbred mean 1itter size iﬁ lines x control }

than that of interline crusses whereaiL

respectively.
g observed to be more

eross wa




w Bk w

mean body weight was more in reeciprocal crosses at both ages.

Wean 1itter size at birth in Fg of cross C 9 x B 3: reocl-
procal and lines x control were each superior to control group by
- 0.07, 2.44 and 0.22 mouse per litter respectively. Highly signifi-
cant difference between control and of lines was observed though

Other differences turned out to be non-significant,

Hean body weight in FS at 28 days of eross C ¢x B 31 |
reciprocal and lines x control was found to be superior in ngWth' |
performance over the cuntrol by 1.42, 1.43 and 0.01 gms reapecttvoly#
in which the 1st two were observed to be highly significant. MNean I
body weight of the same individuals &t 42 days in the cross C ¢ x l
B JT reciprocal exceeded that of the control mean by 1.87, 0.87 gus j

respectively wheresas lines x cuntrol crossbreds was exceeded by the |

control by 1.69 gms, of which the former value was highly significant

and latter was found to be significant, however, the last value

though negative in direction was signifiocant.

In Fg orossbreds mean litter size of reciprocal crosses

was superior to C ex B Jﬂand lines x control crosses. The mean

body weight in F crossbreds of interlines crossbreds was found to

RAJENDRA AGRICULTURAL UNIVERSITY, M. SC. (A. H.) THESIS, 1974

be superior to that of lines x control crossbreds. The above result

suggested that to exploit heterusis, interline crossing seemes to

be better than crossing of highly inbred lines with randombred

{ population,

Interline crossings

T A
Hon-uignitioant:gzzorouil in P, mean litter size of




- B8

' of C 9x B 07' and reciprocal crosses respectivelﬁ. Heterosis exhibi-

. %ed in meanm dody weight at 28 days was hon-stgnifioant whereas it

' in raéiprocﬂ erosses it was noted to be non-significant.

RAJENDRA AGRICULTURAL UNIVERSITY, M. SC. (A. H.) THESIS, 1974

| was highly significeant in the case of cross of C oxB J mice and

Cegx?B Jﬂ‘“‘ reeiprocal crosses was fomnd to be 9.80 and 0.81 mouse
per litter respectively, Ihe magnitude of negative heterosis in
average body weight of crossbred oftlpring at 28 days was 0.80 and
0.03gus in G o x 3 Z‘md reciprocal crosses respectively, of which
the former was significant whereas latter turned oﬁt to be non-signi-
ficant, Nonesignificant negative heterosis in body weighg at 42
days in erosshred offsoring of C @xB Jﬂerosseu wn; estimated to be
0,70 gms whereas im reciprocal crosses magnmitude of non-significent |
heterosis was observed to be 0,19 gums.

Highly significant negative neterosis in rs litter size

of eross C 9 x B anas estimated to be 1.50 mice per litter whereas
in reciprocal crosses the mgnitude of heterosis was 1.03 mice per |
litter. Ihe magnitude of heterosis in Fs mean body weight'at 28
days was 0.72, 0.65 gms and 2,28, 0J7 gms at 42 days in crossbreds

i

These results suggest that the magnitude of heterosis in |

respect of litter size at birta as well as body welght at 28 and 42

days increases with increase in inbreeding coefficient of lines &t

the two levels.

Phenotypic correlation coefficients were found to be slg-!

et of these characters indicating therebﬁ

nificantly negative in respe
e have smaller body weight and vice-

that mice of larger litter siz

versa. sanns
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