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The theoretical investigations presented in this paper were suggested i~ the conrse of an 
experiment on the geuetical control of enviromnentM variability (Falconer & t~obm:tson; 
1956) which, involved the mathlg of animals close to the population mean for body 
size in one line and in the other line of animals tk'om opposite extremes. It  was realized 
that the result of the mating system (izl effect, a ~ype of assorta~ive mating) on gene 
frequencies was not known. Generalization of the solution to include a gradual decline in 
seleetive advantage wibh metric deviation meant that we were discussing a problem of 
evolutionary importance, i.e. ~s~abilizing selection' in which the extreme deviants have 
fewer offspring than do intermediates. This particular model, in which ~he populatio~ 
mean has always the highest fitness (although it may change fl:om its original vane  in th~ 
course of selection) and in which tee ~tness is causally related to the metric deviatiom~ 
proved in fact to lead to fixa~io~ of genes as cud selection for a constant value of %he 
character. This nattu~ally led to an analysis of the alternative model of stabilizing seleetitm 
iza which the extreme deviants are less fit not because {hey are extremes but because they 
are more homozygous than ilttermecEates. This model has been put forward, by Lerner 
im his book Genetic ~omeostasis (1954), and is here termed the homoeostatic model. 

THE GENETIC OONSEQU~NO~, OF SELECTION FOR AND AGAINST ~ETRIC DEVIATION 

During some experimm~ts involving assortative matimg for a metric character, i~ appeared 
~h~t no theoretical analysis had b~en made of the genetic consequences of the matmg 
system used. Wright (I921), in his classical series of papers, discusses the mating system 
in which the correlation betweem pheno~ypes of ma~es was + 1 or - I .  Both systems, 
involved ~he mating of all members of the population., so that animals close to the 
poptdation mean in the character concerned would be mated togethe~ in both. tn the 
experiments referred to, we were kuvestigating the long-term effects of (a) restricting 
parents to those close ~o the popNation mean, (~) mating togetlier animals from differen~ 
extremes, which might be called compensatory mating. 

We shah first discuss the situations in which animais lying in a small range about the 
popNation mean are chosen. The first case is that of an autosomal gene in which ~he 
heterozygote lies exactly haNway between the ~wo homozygo~es for the metric character~ 
which can be represented diagrammatically as follows: 

OenoVpe A~A~ A~A~ A..~ A~ 
Frequency 2~ ~ 2y)~ ~" 
Average value 0 ~a 

* Nember of ~he S~ien~ifie S~aff of the Agrieul.~m'M gese~reb, Cermet. 
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if,. ins a result of selection, ~he relative chances of individuals of the Lhree genotypes 
~ing chosen as parents is 1 -e l ,  1 and 1 -s~ respectively, ~he change in gene frequency 
~q.ican be shown to be p c I ( s l p  - s s ~) .  

St~ppose that,  apart from that  due to segregation at this locus, there is additional 
.v~riance O" normally distributed. Each of the three genotypes will then generate a sub- 
p~pvflatim~ about its respective mean and the overall population mean will be aq. I f  we 
sdeot ~he parents of the next generation from near the population mean then the relative 
~robabilities of members of the three genotypes being ehose~l are 

( ( 

---- e X p  - -  ~ - -  - -  ~- , 

g~2 

g~ving s,= 2--- ? ( f - ~ )  if ~/c~ is small, 

a 2 
and by a similar argument s.,. = ~ (2 - �89 

g 2  

2 -  I ) ]  

_ - 

8cr 2 

Within the range ~ ~< q ~< ~, the heterozygo% will be preferred over either homozygote, 
bet the change in ~ will depend on the sign of q-~o. If  q > �89 the~ g will increase, and if 
. < 1  .> it will decrease. The effect of continued selection of the popnla{io~ mean is thus to 

_ _ 1  send gene frequencies to 0 or 1 with a position of metastable equilibrium at q - ~ .  The 
process is thus not one leading to the maintenance of genetic variation in the pol?ulation 
~ut leads instead to its extinction by fixation. 

It has been suggested that homozygo{es are in general more variable in {heir expression 
~Mn tmterozygotes (see Lerner, 1954). The caleulation was therefore repeated, but the 
v~riance of heterozygotes was taken a,s k times that  of homozygotes. We then find 

2k~ z 

~l~e ex~oressJon ~ + ( k -  1)2) q is always positive unless k = 0  and p =g=�89 The process will 
again lead to fixation with a metasta.ble equilibrium at g ={.. 

it may be objected that,  ~:'rom bile evolutionary point of view, the results of continued 
~eleetion for the population mean, even thoagh that  mea, n changes, are not of grea~ 
interest= because in wild populations it is a eertai,a fixed va, lue which has the highest 
~ness. It. seemed necessary to consider this situation in some detail. Consider first 
aSiagle gene segregating against a constant backgrom:d, with additive action. I~eturning 
to the earlier analysis, we found that on selection for the population mean the selective 

a 1 
disadvantage, relative to the heterozygote, was e~(q -:[)  and a'"(P- a) for A,As and A~M~ 

" �9 2o -z 2rrZ 
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respectively. IfthaU absolute value were continuously selected for, then a new ec#~2ibrinm 
wotffd be reached a6 

(~= 81 

x 14- 8 2 

1 

or ~ - � 8 9 1 8 9  (1) 

Expressing 6his m terms of the measured character, this means that  the new population 
mean is ~wice the distance from the mean value of the heberozygote, ^ a (q -~ ) ,  as was ~he 
sefected value from the heterozygote mean a(q - ~). This turns oat to be generally t r u e ~  
tha t  if only one gent is segregating, then selection for s given vahie will not  bring the 
population mean to that  value but  either lead to fixation (if the selected valtte is closer 
6o one of the homozygote means than it is to dxe heterozygote mean) or to an equilibriltm 
such that  the selected value is half-way between the he%rozygo~e mean and the new 
population mean. 

But, if there are many genes segregating in the popNation with different values of a, 
this eqtfilibrium process can=or at the same time apply to all of ~hem. As the e~ee~ is 
proportional go e 2, it will change first of all the fl'eqz~ency of the gent with. the largest 
effect. Concentrating on this gent, l~he first step can be illustrated in stages I and II iof 
Fig. 1, in which the population mean has changed so that  the major gent is in eqoJ~brktm. 

But now genes with smaller effects, or perhaps new mu.tants, whose effect is in th~ 
direction of the selected value will tend to be fixed. The population mean will ~hnsmove 
back towards the selected value a~d with it will move the mean vMues of the three 
genotypes for the major gent-pair (stage ILL). The ecNilibrium for this ge~e will ghe~ 
be dist, urbed, and this will adjust itself by going further to ~xstion (stage IV). A~other 
~epetitJon of this process and the major gent will have reached f~ation.  Thus the end: 
result will be a population whose mean is at the selected vMue bu~ with fixation at all 
such loci (stage VII). 

This is in essence the same problem as tha t  disct~ssed by Wright (1935), Mthough ~he 
approach is different.. Eqttation (1) in this paper m fact corresponds to Wright's 
equation (9) (p. 259). The final conclusions of l~he anaiysis are the same in both cases. 

In  the case of a recessive gent, the situation is more immediately obvious. We have 
only two subpopuladons, and the more frequent one will have its mean closer to the 
population mean and will therefore be more ofte~t chosen as parent. We find 

A~ a2pq~(2q2-1) 

with metastabili%y at q = 1/~/2. We have again the result t.ha~ confirmed selection of the 
me~ric intermediate will lead to fixation at loci concerned with that  character. Similar 
reasoning applies ~o selection for a fixed value. 

These results can ]0e generalized to the case in Which fitness declines con~sixmously as the 
deviation of an animal from the population mean increases. ~aldan.e (195.3) used for this 
decline the ftmction exp ( - x ~  where x is the deviation in the character eoncerne~ 
from the population mean. This has the meri~ of leading ~o algebraie simplicity. I t  t~rns 
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ou~ that ~he previous formulae apply with the substittl~ion of ~ -k ~ for cr 2. t f  ~,~ is small, 
inc~oating choice of parents close to the mean, we get the previous results, I f  ~[ is large, 
indicating only a siigh~ decrease of fi~ness as x increases, t~he change of gene fl'eqtmney is 

10ss. 

SMected 
Mean of value M e a n o f  

,4,4 Mean of I aa 
individuaJs Aa individuals 

individuais I 

" 1 I 
Population i 

mean I 
I 

I I u 

I 
I 

Ill 

I 

1 

I 

I v 

I 

I I vl 

J 

Yig. J. l~ixa~ion of a major  gene during the  selection of a constant  value of ~he character. 

We have :2ound thab selection of parents close ~o the population mean leads to gene 
fixation. It follows tha~ the matitlg of extreme deviants will lead. to a stable ,sitaaLion 
with i~termediate gene frequencies. This has been pointed ou~ by l~Ioree (1953) in the 
case of a recessive gene wi~h a major effect. In a character di,%ribnted continuons]y, we 
can investigate ~his effect using t&e model, used previously. The retative pro]~abilities of 
~he three genotypes A~A,, A~A,,, A~A. 2 lying in the range .~ to x + g z  are 

~ad siznitar expressions apply l,o the r~mge - m to - x - elm. teor A1A~. , th.e j oinl, proba.bilit,y 
in the two interrais is 
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By l~l~elartrin's theorem, we liave 

�89 x + h) + f (x  - A)) =f(x) + ~ f  (x) 7- terms in h% etc. 

Tlie probability of choice of A1A 1 will then be ]?roporgional to 

where K = z2 I 
O-'~ 0-2 

with similar expressions for A~A 2 and A~A e, Then 

2 2 

I + K  aq 
2 

7L - -  8 ]  ~ 1 

? + i fa"( f t -  :~)" 
2 

= l + K ~ ' f - ~ ' + t e r m s (  ;~ i n k  z,etc. 
2 

Zf~(p -'-}) 
Similarly 1 -.sz = 1 + 

2 

Thus Aq = ?f[(s129 - s 2 ~) 

K a 2 p ~ ( p - q )  

Thus the sign of Aq will depend on the sign of K. If ] ~ 1 is Iess ~han G, K is negative and 
the process leads to fixation. At more e~reme valt~es of x, K is positive and the changes 
in f ~11 lead to stability at  intermediate frequencies. 

Tmrning now to the selection of all animals lying outside a fixed value of ~, i.e. ] x [ > %, 
we have the following, expression for ~he probability of A1A ! animals being claosen : 

(~-2~@2]/~] 
t ~ x~ de '+[ exp -2G s dx 

- -  - -  o - - a q  ~ ~ d x~-I-a~Z 

wh.ich is again, in the f o r m f ( x  + h ) + f @ - h ) ,  in  this case 
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where z is the ordinate of the normal e~lrve at the .point %I~. We may similarly write v for 
the proportion of the normal carve lying on~side Xo/O. Then the cha,~ce of A1A 1 animals 
behag chosen is 

2v + aZx~ 
Cr8 

2 1 2 wi~h shnilar expressions : fo r  /11A.2: 9 , a Zoz(q-o~- ) 

~nd _4~ A.~ : 2v + aPz~ 
o . O.g 

0~2~ 0 Z 
Th~s  ~ - -  %~ ( ~  - (r - ~-)~) 

= a~XoT( 7 _ _I)~i 
20.3 

where g is the selection intensity in standard units (see Lerner, t950, }9- 147). 

Similarly s2 = 2~ ~ , 

so that kq  a~x~ -q )  
8~ a 

As would be expected, A~is zero when m is zero and the whoIe population is selected, but 
is otherwise of the same sign as p - q  and wi]l therefore lead to intermediate gone 
frequencies. Similar arguments apply to recessive genes. 

The magnitude of these changes will depm?d on the values of ca, the effect of the gone 
concerned, i t  will be noted that  the change in gene fxequency was in alt cases pro- 
portional to a 2, whereas it can easily be shown (following J:Ialdane, 1927) th.at the change 

go, 
in frequency of an additive gone in one-way selection is ~1)7 per generat ion. .If  we 

tel?resent the selective advantage of the gone, ~I2~, by s, then the change of gone 
frequency on. the matiug of the extremes of the same proportions will be of the order of 
that h?. one-way selection with selective advantage approximately �89 iTalooner (1953) 
has suggested that in ]~is mouse selection work, values of e/c~ of' the neighbourhood of 
0"4 for se~-eral of the more inaportant ge~aes could[ accom?.t for his results, i f  we take 

value of q =0-75 :for convenience, then the effect of mating together gninmls at. the 
pop~flation mean is an increase of q by 0-002 per generation. 

T a b l e  1 
Igxgreme 

p~'oporl~ions 
selected 

(%) Ag 

50 - 0  
25 - @0016 
10 - 0-00,~2 

5 - 0-0063 
I - 0 . 0 1 1 5  

The effect of extreme mating is of course d.ependent on tile proportion eb.ose~, and 
Table I shows the change in g :for various proportions selected. The 5% figure, for 
iasta~ce, means tha$ the 0op 5c~ were ma~ed to the boteona 5%.  
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In a situation wRh many alleles at a locus, it is difficult to predict precisely what wiil 
happen. It  seems probable that both types of selection will lead to an immediate decrease 
in the number of alleles segregating, selection of in:termediates by an increase in the 
f~equeneies of alleles in the middle of the range of alleles and selection of extremes by an 
increase in the alleles with extreme effects. The effect on variance will be the same as in 
the two-allele case. 

In the time scale of most laboratory experiments, these dianges are small and would 
not be expected to alger materially the gametic situation in such a popnlatiom }iowever, 
on ~he evolutionary time scale, changes of such a magnitude would be of importance, 
It  :mnst be emphasized that in. this model we have been deMing wiffh genes whose effect 
on reproductive fitness is solely through the metric character cohere'ned. I t  has been 
suggested that the reproductive superiority of intermedit~te phenotypes which has bee~ 
observed in many cases (see Lerner, 1954) is an imports.nt factor leading to the prsserva, 
tion of genetic variabilRy within a population. Itowevsr, the present investigation shows 
that such selection, if due to the character itself, would lead ~o genetic fixation. It follows 
that the superiority of fitness of the in%rmediate may not be causal in the sense tha~ 
fitness is determined by ~he pheno~ype for that charaeVsr. Other genetic mechanism% 
such as the general superiority of heterozygotes in :fitness over homozygotes, can also lead 
to this Cteerease of fitness of the extremes. This alternative model for the sit~Lation will be 
discussed in the second half of the paper. 

These results may have some relevance to practical breeding. The mM~tenance of 
phenotypie variability in morphological characters to which considerable attention {s 
paid by breeders is striking. This may perhaps be due to the tendency to correct fautts i~ 
an animal by a compensatory mating to  an animal deviating in the opposite way. If this 
practice is at all widespread in the top pe~gree herds, the restdting stabilization of the 
genetic situation might account for the maintenance of the observed variation. 

T~E E[OI~IO]~OSTATIO ~%fODEL 

i= a general discussion of the lower fitness of extreme deviants and other related pheno- 
mena, Lerner (1954:) put forward the following thesis: 'The i~heritance of metric traits 
may be considered, at least bperationally, to be based on additively acting polygenie 
systems while the totality of traits determi~in.g reproductive capacity and expressed as 
a single value (fitness) exhibits overdominanee.' The treatment given here is in essence 
a generalization of that given by Lerner (1954, pp. 86-99). 

For a single tens, we may picture the situation as follows: 

Genotyp e A1Ai A1A~ As A2 

Frequency 2 ~ ~iog ~ 

~tetric character - �89 0 + �89 

Fi.tness 1 - s 1 1 1 - s s 

The &ifferenees between the values of s, and s~ from those in the previous sections 
must be emphasized. Here we are disctissing nataral selection on the genotypes them- 
selves, whereas formerly tits selection was the result of the phenotypic value of the 
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If  there is a stable situation, we will h 

~=S(p+q) 

s'i~ x so q 

818~ 

sles~ 

243 

The latter expression is tha t  usually given for the fitness of the equilibrium population 
r to that  of the heterozygote. AS equilibrium, consider the relative propor$ion of 
~he.tk~ee genotypes at  the point ~c, relative to the mean value of the heterozygote A i A  2 . 

~re have for A i A i 
f (x)  (1 - ~  + ~ + second-order terms) 

f0r A A~ J(z) 

~nd A~A2 f (x )  (i + cr +fi + second-order terms), 

whsref@) = ~ - ~  exp - , e ~ is the remainder of ~he variance apart from tha t  due 

az ( z ~ _ l  ~ a3 
b this particular gene, ~ = ~  and f i=  i~# ~./-~,  by the application of Maclaurin's 

glieo~em. Thus for the fitness at z we have 

p'(1-~+#)  (1-~0 +q~(1 +~ +#) (1 -  ~) + s:~q 
p~(1 -~. +~) + sp~ +q~(1 +~+~)  

=1 sI2)2+s2q2+~ (i) 
1 + ~.(q~ - F  ~) + p(q~ +z;') 

= 1 5 + ~5(f - 2 )  + pS 
I +~(7-2) + ~(q2 +p~) 

= 1 -S(1 + ft. 2t@ approximately 

\~4 ~'V 2pf 

\ 4~ ~ / 4~ ~ 

The fitness will thus be a maximum at the mean value of the heterozygote arid will then 
decrease as th.e square of tke deviation. I f  we stun ~he effect over all genes, the coefbcient 
of fhe squared term will be 

t6 Genet. 54 
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The variation clue to each gene is equal to a~p~[ ~ - ,  so that  we can write for the eoefficie~lt 

:" &~Pq E a~pY 
z-~- 2 
~ X  

2 
2 

_ : L ~ %  

where S is the average value of S weighted according to the varian~ee contribated by that 
gene, cr~ is tee genetic variance due to all genes and h ~ the heritabiligy. Thus, although fha 
position of optimum ~tness may not coincide with the population mean, the decline in 
fatness will be propor~,ional to the sqn~re of the deviation from the mean. i~ would perhaps 
have been better ~o combi:e the effects of the separate genes by multiplication, when we 

(s, 3 
would have got an expression exp \ 2~ ~ / similar to tha~ used by l-[aldane. I t  is 

interesting that  in obtaining this restdg, we have had to make no assumptions as to the 
effec~ or frequency of the genes, except that  they are a~ eqtdlibrium. 

I f  the eqtdlibrium has been altered by selection, then. it is to be expected that  the 
fitness of the population as a whole will decline. I f  the frequencies have been changed ~o 
~/+~', p - r ,  then the decline in fitness due to that  gene is 

~:((2_~.)2_/0~) + 8.~((~ + ~ p  - ~) 
= 8~( - .v~.ip + ~r- ~) + s 2 ( 2 ~  + ~) 

=~,a(s:+ s~). 
Now the change in gene frequency in each generatio: under individual selection is equal: 
~a 

~o 9- ioq, assuming ~hat the effect of nat~tral selection in retarding artificial selection is 

g~s,r~2ae 
small. So, over t generations we have for the decline in fitness (s i + z~) ~ ~, ignoring 

changes in iP~ as selection proceeds. 
~a~p~tt The change in the metric character is equal to 2~- ' and slamming over all genes, the 

total change Ax is :~ 2.ipqa . Thus the change il~ s A~ due to all genes equals 

- 2  2 

and (hx) ~  ~ [Za~pg]L 

Aw Z(s:+s~)a~;J~q ~ I 
Thus 

h~ =:3(AzP ,~(hz8 2 
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~ r e W  is need. in Wright's sense of the average fi~ness of the population. This may be 
~0mpared to the decline in fitness of individuals at different distances from the mean 

m ~he population at eqnilibrium, 2a = . Thus, sinless there is no non-genetic variation, 

~he decline in fitness of the population fox a given change by selection should be greater 
N~g ~hag. of individual deviants of the same magnit~zde in the original population. I t  is 
~.,in~eres~ thai, R is proportional to the square ratio of the change to the genetic standard 
~g~gtion, 

(I'he change in abe population mean also causes a radical change in the relationship of 
~ness to deviation within the population. Instead of a second-order relationship, we 
~ave a iinear effect. This is simply illustrated by the graph {Fig. 2) showing the proportion 
~}~bmosygotes at different values of ~ for a gene with a/o" = 0-4. I t  will be seen that there 
~no~v no maximum in the population range when the gen.e freqt~ency is altered even ~o 
i~& To generalize this, we have to go back to equation (2). We have then for the change 
~[fi~ness 

1 +~.(g - y )  + f?(~'~ +PD 

= 1 - [(sl~) ~" + s~ q~) + ~(s~ g~ - s~p ~ -- (c/--p) (s~ ~(~ + s~ioz)) + ~. 2;p 7(s~p ~ + s~ fz)] 

= 1 --  [(sj_2 ~" + s~ f[~) + ~.21of/(so q - s~.p) + ft .  21of(sip '~ + s~ g~)]. 

s t )=  ~fi--~-, f~= ~+r ,  s x p = s ~ = S ,  w e  have 

ibis differs from equation (2) m having a term in ~. and in having the coefficient of 
~~lightly altered. Subs~i_tating z_= am/2~ ~, we have 

9,q~ 

If ~he stfiR in the mean has been achieved by individual selection, we have as before 

a~ that summing for all genes, 

T.he total change under select:ion A~ is given as before, by 

~ u s  [d_' l Az ~ ( s ~ + s , ~ )  

!fr is small, we may equate pq and ~ giving 

f~r the change of fitness with the me,rio character within the population after selection 
has altered the average of the eharac6er by Ax. 

16.2 
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FinMiy, we can predict  oa  t~his model  ~he ra te  of relaxat io~ to the original m e a a  if 
selection is no longer practised.  The ra te  of change of gene frequency in the  fit'st generatio~ 

Aq is eq.uM to 2ff(si2 - s~q) =2qr(sl q- s~). 

0-70 ~ 0"70 

E o 0.60 .az 
"-5 

"2 
g_ 
o 

q~0'7 

q~0-5 

0-60 

,q~O.S I 

0"50 ~ ~ 0-50 

-2Or --0"" 0 +G +2~r 

Dev[ar from mean 

Fig. 2. The proportio~ of homozygotes a t  different distance~ from %he populM,ion mean, 

cbmpu~ed from ~bles of the normal d~tribu~ion (~/r 

The total ehang~ in the mean due to all gemes is equal to 

R = Z?qr(s~ + s~) a 

~ct__ 
=~pq ~ ~q t (Sl+ @ a 

d ~  

= - ~  (-~-~)=~o 
=~Ax ,  

Ax " 



AL=[N I~013171r 2 4 7  

]% will be seen that  the proportion of the gain by selection which will be lost on one 
generatbxl of relaxation is equal to S. This factor, S, which appears throughout .the 
Qs and which is equal to the average value of S weighted according to the  
v~riance contributed at the locus concerned, may be termed the ' strength'  of the homo- 
Nstasis. i t  is not to be expected that  relaxation will continue at this ra~e. The total  
~,0eess is the sum of parts with different relaxation rates, and it might be expec$ed tha t  
ilze @ted of relaxation would fall off as tlie more rapid processes reached equilibrium 
and.left only $hose proceeding more slowly. Indeed, it does not follow that  the relaxation 
~ill go back to the starting point as some loci may have very small or zero S va].nes. 

We can therefore collect together the relationships derived from this model: 

(a) in equilibrium, the fitness of individual devian%s from the mean falls off as 2~ ~ , 

(b) after change of the mean of the character by kz under i~dividual selection, the 

relative fitness of the population v-ill have declined by -S(Az---J)=' 

(c) there will then be a linear relationship between fimess and deviation from the mean, 

~hecoefl~eient b e i n g -  ~= ; 

(d) on relaxation of selection, the return in one generation will be a proportion N of the 
~rogress originally made. 

DISCUSSION 

From the evolutionary point of view, the most important aspec~ of these results is their 
relevance to the problem of' stabilizing selection', She lower survival of extreme deviants, 
It must be emphasized that  we have been analysing the consequences of two distinct 
models. In  the f~rst model we have assumed that  the fitness is determined, as far" as {h.ese 
genes are concerned, by the deviation of the animal from. the mean. in the metric character 
or fa'om a fixed value. I f  fitness declines as the deviation increases, then. it has been shown 
~hat the gent frequ.encies will tend to 0 or 1. In other words, if this mechanism operates 
i~.practice, it cannot be at all responsible for the maintenance of genetic variability in the 
PopuIation. In  this model we have assumed that ~he dev~atio~ itself is the d.eterminan$ 
and trove worked out the genetic consequences. 

In the second model we assmne that  the determinant is the individhmI properties of the  
individual genes and work out the consequences on the metric character. The maintenance 
Of genetic variability is therefore one of the ]?remises and the reduction in fitness of the  
extreme deviants is one of the consequences. TNs model, being more fm~damental, is 
a much more 9:uJtful one than J~_e :former and leads to several predictions of :behavionr 
within .and between poptdations on the basis of the 'homoeosbatic strength' of {he 
r in its simplest manifestation the proportional return to the population 
e%ilib:dum ]?ositJon in the first ge:~eration after selection is relaxed. These predictions 
could well be checked by experiment, whereas the predictive value of the first model 
seems to be very limited. 

There is another difference in the eot~sequenees of the two m.odels not related to our 
calculations. I f  the first model is correct, then on inbreeding to com]?lete homozygosis 
the more extreme lines should be less fit titan the intermediate ones. On the second model 
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there would be no relationship between the mean value of the ii~e and its fitness because 
all lines would be equally homozygous. The simples~ way to do this experimental ly wot~l~l 
be to select for several generations before inbreeding. There would then be no effect 0f 
the previous selection on the fitness of the lines at  a high level of homozygosis. I t  may 
be possible by  such an experiment and. by measurements of the different manifestations 
of ~he homoeostasis as calculated earlier to throw some light on the basic mechanism 
involved. 

~UMI~[AI~Y 

t. The genetic consequences of selection of intermediates or extremes for metric 
characters has been analysed. Selection of intermediates leads to fixation and selectio~ 
of extremes (disassortative mating) will lead to a stable genetic sitn.abion with inter: 
mediate ge~e frequencies. 

2. The selection of intermediates is similar to the higher natural  ~tness of metric 
intermediates often found in nature. The alternative model for the la t ter  situation, in 
which the extremes have a low fitness because they are homozygotes, was also analyse~. 
I t  was found that  several different phenomena could be interrelated on t-hls mode l~ the  
relationship of fitness to deviation both. in the equilibrium population and after artificial 
selection, the decline in fitness after such selection and the rate of return to the equilibrium 
posRion when selection was suspended. The constant integrating these, called the homo- 
ecstatic strength of the character, is related to tlie mean fitr~ess of homozygotes eomparect 
to tha t  of heterozygotes at the individual loci concerned. 
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