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*he results of tlis work provide a basis for
the behaviour of the same process, more or less,
when applied to larger species of livestook.

This procedure is followed by passing the obstascle
of prolonged generation intervals confronting the

breodexr of large animals.
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and inactive than the small one, had comparatively
shorter ears, feet and tail and have a higher
ovulation rate. Colour gene differences had also
appsared between the lines and Macirthur accepted
rendo: genetic drift as a probable explanation here.

Butler (1952) cressed the large and small
strains of Macarthur together and to two other inbred
strains and analysed the crosses. In all cases he
found the rl. rz means to be intermwdiate between ths
parents, while the backcrosses were intermediate bet-
woéen the rl and the respective parental strain. Thus
the moan weight showed proportionality to the percent-
age of genes for the large size in the genotype. The
P, variapce was no greater than that of the Py
Warwisk and Lewls (1954 a) obtaiped results that were
in agreement with the preceding ones when they crossed
their small and large strains.

| }
Results essentially similar to Butlers were
reported by Chai (1956 b), though he found som increase
in the vayiance oftheraovsrthatottMEl.

4 second study involving MecArthur's strains was
that of Llewis and Wasrwick (1953). They crossed the
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large and the small strains to an unselected random-
bred strain from the same base as the selected strains.
Then they backerossed to the large strain and continued
seleotion for high 60 day weight, similarly a baockcross
to the small etrain was selected for low weight, in
each case they selected with both outbreeding and
inbreeding mating systems. They ohserved responses
over a further five generations in both directions and
the results were essentially similay in both inbred
and outbred populations.

The quantitative pature of the genetic variation
in body weight of the mouse was thus firmly established
from some of the early work. AMacArthur (1944 a) found
animals which he described as "runts" in his small
strain. lewis and Warwick (1953) also found them in
the small strain, and noted that they greatly increased

the varliance.

However King (1950, 1955) who was also working
with MacArthur's small strain showed that these runts
resulted fxom action of a single recessive gene which
King labelled Fygmy. Homosygous Pygmies at six woeks
old are approximately half the size of normal littey
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was radiocally differert frox tigd jraeticed dy Nosdale or
MacArthurs, i: that a:.imals were gelercted on the tasis
of their deviation from the litter mean for their own
g60x. BEach family as far as possible contributed ops male
and one female as parents in the succeeding generation
(within family selection).

Falooner found that bis high and low lines
diverged regularly over the eleven generations, which
he firet reported. However this response was markedly
qsynmetrieal whoreas his high line gained a total of
4 grams in oean weight, the low line decreased in
woight by 7 gram nearly twice as much, This asymmetry
was reflected in the heritability estimates of (0.2)

for upward selection and 0.5 for downward.

A morye detailed analysis of the asyumetry with
further results was given in a later paper (Falooner
1955). Six week weight can be regarded as oconsisting
of two parta - the weaning weight at 3 weeks which is
largely a characteristic of the mother, and the growth
from three to six weeks (more or less depending on the
individual's petential). When Falconer examined these
2 components separately, he found that the asymmetry
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of response was entirely attributable to weaning weight
and not at all to post weaning growth, Faleonsr also
found that his stocks exhibited directional dominance
in favour of large sise, inbreeding depression would
operate adversely in the high line while in the low line
it would gssist the selsction for small sipe.

Tayloxr (1954) working with Palconer's stoeks
found that this direotional doainance was similarly a
feature of the three week weight, which reflects maternal
perforaance.

Falooner and Bpbertson (1956) took body weight
as a mtric character and opposite extremes (large and
small) were selected as parente in the “extreme™ line.
Individuals closeat to the mean were selected as parents
in the “ecentral™ line. No change of variability was
detected in the extreme line. The males of the central
line showed a small declire of variability. The 2 lines
diverged in body weight in both sexes, the extrems 1ine
being the beavier.

They showed that seleetion of extreme phynotypic
deviants did not mterially change the sensitivity to
the environmental influences. An increase in emeMon-
mental variance from this cauwse is therefore um
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to be an important consequence of unidirectional

selection,

Korkmsan (1957) used the selesction in two ways
in the first he inereased the weight of males and
dscreased th® weight of females, and in the second he
Rads the opposite. He used within litters selection
in the first 5 generations and within and between
litters selection from 5-10 generations. He found
that the sex difference in body weight seems to be
nanifested mainly at X -60 days, the tims when the
animals reach sexual maturity.

Powler (1958) studied the growth of straina of mioce
selected for large and small body sise and found that
the genes present in the foundation population and the
oriteria of selection may affeot the nature of the
response of selsction for large and small body siee

in the 2 unrelated strains under study.

legates ot al. (1958) selected for G-weeks
weight and 12 day litter weight in mice. Divergences
of 24.1 and 13% of tle porformence :lil the base popula~
tion resulted from intralitter selection fog 6 weeks
individual weight and 12-day litter weight respectively
correlated responses were 16.7 and 10, 5% pgspectively.
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Falconer (1960 b) selected mice for growth on
high and low plans¥of nutrition and bhe enumerated the
manifold causes that agy result in asymmetricel res-
‘pPonses. Falconer's main conclusions, the asymmetrical
response may be summarised as follows

i- A large number of looi of approximately equal
elfects omt¥ol the genetic variation in body weight.

ii- Dominenee is predominantly in the direotion
of large aipe.

iii- The response ceased in both linee after
about 20 generations.

iv- The large and small lines (about 28 and 12 g.
respectively) eventually diverged by sixteen times the
original genetic standard deviation.

ve The realized beritabllity remained unchanged
in both lines until the limit was reached.

Vi~ Weallsed differentials equals the expected
difforengiale in the high lime, dut £81l short in the
low Indicating that natural selection impedes progress
when selesting ;qr small aize.

‘vii-~ When selection was suspended, the small line
reverted towards the original level, corroborating the
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finding with respect to natural selection, the large
line 4414 not revert.

viiie Compared with the smpll line,the large line
had longer talls, had higher twelve day and three week
weights, and had a larger litter sise. The number of
fertils mating and postnaetal vigbility fell in both
lines.

Jucker (196€0) reported that after 10 generations
of two ways of within litter seleotion for body sise in
rats with observations on similtaneous shanges in cocat
solour paktern and hood sisze there is a nearly 80 %
differences in mean body sise, with rate of progress
in the two direotions about the sams. 8o far there is
no evidence of correlation betweean any coat colour
eharacter and body siszs.

Korkman (196l) selected two strains derived from
a single bopulatmn for body welght at 40 daye of age.
Woight increassd in bhe population on a high plam of
nutrition, the average inocrease corresponded to A
heritability of 0.22. Ko significant weight »esponse
t0 selection was observed on low plave of nutrition.
Belection for body weight on a high plane of nutrition
seemed to fawour long bodisd and lomg tailed animsis.
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Powman (194 2) siowed trat rMecurrent seleetion
for large size in tice from a non-inbred population
and subsequent crossing witk an inbred tester produced
a response could be fairly accurately predicted by
msthods based on additive genetic varisnce alone.

There was no evideme of overdoninance.

A report by Rahnefeld, Boylan, Uomstock and
Singh (1963) supports aany of these conslusions.
Their experimental procedures differed in several
important respects from Faloopner's. Firstly, their
base population was derived from a reciproosal cross
of only two inbred strainse. Secondly they selected
for growth between three and six weeks.
Thirdly they conducted a mass selection procedure
based entirely on the growth of the individual mouse.
Selection for increased growth for 17 generations
changed the mean growth by 4 or 5 gramns depending on
how the increase was estimated, This progress however
represented only about 43% of the original mean growth
and 6 times the additive genetic standard deviation.
Their response was linear over the period of study and
at the time of reporting, showed no indiecation of
diminishing. They concluded that many genes were
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fluctuated both at birth and at weaning. The weaning
litter sises were saaller in generations 1l to 16 than
before or after. There was a slight tendeney in large
toward decrease of litver aise at birth but not at

waning.

Another work on selection in mise was done by
Dalton (1967); he selected for high and low growth and
reported that the indirect responses on either plan
of vutrition (full and diluted dlets) were equal to
the direet responses on the same plane. Hence selec-
tion for growth could be well carriesd out in the
environment in which the animals were to perform as in
any other environment.

Elsen et gl. (1970) selected for 12 day litter
weight in mice for 10 gensrations (within family
seleotion) in 4-replicate lines of mice. He reported
that the average realized h? was 0.1l + 0.02 and the
observed genetic gain 0.25 ¢ 0.04 gram per generation.
Direct additive genetic'variance for genes ooatrolling
growth in the individual accounted for 22.2% of the
total varigtion. Whereas postnatal maternal genetic @
verisnce accounted for only 6.1%. There was a positive
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covariance between direct environment and maternal
enwiropment accounting for 56.2 % of the phenotypic
variance in individual 12-day weight with only 10.8%
being duw to genetic postnatal maternal influences.
There was a slight positive correlated response in
nusber borm. The genetic ocorrelation between litter
oise apd S-weeks woight was 0,69,

Hanrahan and BElsen (1970) also studied the effect
of seleotion for inocreasing l2-day litter weight in
mice on lactatlional performance and found that the
correlation between the two traits studied was eosti-
mated to be 0,45,
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