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committee in making the recommendations are as
follows:

1. We have great respect for those who have
left the institute without completing a course and
have mnevertheless been successful in their pro-
fession; but we do not believe that, in general,
such men feel the need of a degree or wish the in-
stitute to lower its present high standing among
engineering schools by granting unearned degrees.

Replies to inquiries sent to all of our graduates,
who are engaged in educational work and who are
in a position to feel the responsibilities and ap-
preciate the importance of maintaining collegiate
standards, show that there is no general demand
on the part of graduates that such degrees should
be granted and that many graduates are strongly
opposed to the plan.

2. A Bachelor’s degree as granted by an engi-
neering school is essentially a certificate that the
recipient has completed a course of study in prep-
aration for the practise of engineering. Such a
certificate can mnot honestly and honorably be
granted to one who has not completed the work
specified as necessary.

3. It does not seem possible to devise any
method of granting the Bachelor’s degree to one
who has not completed a specified course of study,
without lowering the value of the degree for the
regular student and for those who have fully
earned the degree.

4. If the definite requirement of a completed
course of study were once abandoned there would be
no definite halting point in the process of reducing
the arbitrary and fluctuating requirements that
might from time to time be substituted. The re-
sult would probably be an undignified struggle to
modify the requirements so as to meet exceptional
cases and in the process we should be likely to
cause as much disappointment as satisfaction
among our non-graduates.

5. We have received information from 60 of
the prominent universities, colleges and technical
schools as regards their practise in the matter.
Of these, 44 do not confer the Bachelor degree on
any one who has failed to complete a preseribed
course; 14 grant degrees with more or less regu-
larity on the basis of subsequent merit, one has
granted two such degrees and one has granted de-
grees in two instances for a large amount of sub-
sequent research.

A study of the replies leads us to believe
that in general the institutions which grant
unearned Bachelor’s degrees find the system a
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source of difficulty and dissatisfaction and
some of the replies are decidedly apologetic
and defensive.

We believe the existence of such a system
is a discredit to higher education in general
and that the movement is away from it. One
leading university has already abandoned it
after long trial, and another is endeavoring to
get rid of it. We think that it would be a
serious mistake for the institute at the pres-
ent time to adopt what we regard as a dis-
credited and discreditable practise.

W. L. JenninGs

MULTIPLE FACTORS VS. “ GOLDEN MEAN ” IN
SIZE INHERITANCE

GRrOTH’s preliminary note on the “golden
mean ” in the inheritance of sizes in ScIENCE
of April 17, 1914, pp. 581-584, deserves the
attention of geneticists. Its publication is of
such recent date that I need only call attention
to one or two points that seem to me of par-
ticular moment.

In brief, Groth’s hypothesis is that the mode
of inheritance in F, not only of surfaces and
volumes, but also of linear dimensions is to be
expressed by \ab rather than by a-05/2
where @ and b are parent sizes. The hypoth-
esis is based upon measurements of a large
number of tomato fruits of parental and F,
plants. It will certainly be worth determining
whether Groth’s expression fits size characters
in other plants. A hurried examination of
data, both published and unpublished, derived
from my own studies of seed size in beans and
maize, indicates that F, sizes are nearer the
average than the geometric mean of the parent
sizes. But my object now is not to lay stress
upon any possible agreement or disagreement
between my results and those of Groth. It is
rathet with the relation of Groth’s hypothesis
to the idea of multiple factors that I am here
concerned.

That Groth’s hypothesis is essentially Men-
delian is shown by the fact that his size
factors are assumed to segregate in equal
numbers in the gametes of F, plants. That
he regards his hypothesis as entirely unlike
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the multiple factor hypothesis is indicated
clearly by these statements:

We know that size characters do segregate in the
F,, but we admit that with them the simple Men-
delian ratio of 1:2:1 is never realized, though in
large populations the parental sizes may reappear.
Mendelians eommonly try to account for the com-
plicated ratios by assuming the presence of mul-
tiple factors; non-Mendelians point to the same
ratios as quasi-evidence against Mendelian in-
heritance. I offer a different explanation.

By way of conclusion, Groth further re-
marks:

The finding in the F. or later generations of lines
which breed true to size characters is thus not
proof of the presence of multiple size factors in the
original parents.

It is evident, however, notwithstanding
Groth’s disavowal, that his hypothesis is dis-
tinetly a multiple factor one. His suggestions
as to how spherical fruited parent races, the
dimensions of whose fruits are 4 X 4 X 4 and
9 X 9 X 9 respectively, might combine to pro-
duce F, fruits of dimensions 6 X 6 X 6 is
rightly regarded as having a bearing “beyond
furnishing an explanation of partial domi-
nance in F.” It might seem at first that he
regards volumes as the inherited units and
that volume, together with a shape factor, con-
trols linear dimensions. This is evidently not,
however, his idea. In the cross noted above
for illustration, a gamete bearing a length
factor 9, a breadth factor 9 and a thickness
factor 9 differs from a gamete bearing a length
factor 9, a breadth factor 4, and a thickness
factor 9 or 4 with respect to its effect not only
upon the volume of the resulting fruits but
also upon the length of those fruits. The pos-
tulated spherical shape factor, which is com-
mon to all gametes, but which modifies the
common length factor 9 only in case the
breadth or thickness factors are other than 9
and does not modify it in case these breadth
and thickness factors are 9, is certainly some-
what confusing. But to say that a length
factor 9 produces an effect equal to 9 in
length when the breadth and thickness factors
are also 9 and produces some other effect on
length when the breadth and thickness factors
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are other than 9 is merely the equivalent of
saying that the breadth and the thickness
factors have an effect upon length and are
thereby length factors. This makes three
factors for length—a typical multiple-factor
hypothesis.

Again, if the presence of the somewhat
fanciful shape factor be insisted upon, we are
still dealing with multiple factors. In his
illustration, Groth assumes two length factors,
4 and 9 and a shape factor that modifies them
under certain conditions. This makes three
factors affecting length. We can not limit the
length factors to the two, 4 and 9, and say
that the third factor assumed to modify
length is nevertheless not a real length factor
merely because we have chosen to call it a
shape factor. Genetic factors for any char-
acter are the inherited units that have an
effect upon the development of that character.
The fact that some of them may also be con-
cerned in the development of other characters,
while really important, is immaterial in this
connection.

It was said above that a shape factor affect-
ing length, plus the two length factors 4 and
9, make a complex of three multiple factors
for length. As a matter of fact there are more
than three such factors, if we hold to the shape
factor. The shape factor was shown to modify
length only in certain cases, namely, when the
breadth or the thickness factor is not of the
same value as the length factor. In other
words, the ability of a shape factor to modify
length is influenced by the presence of
breadth and thickness factors and the latter
thereby become at least indirect length factors.
But who, in the present state of our knowl-
edge, can say that the assumed primary length
factors 4 and 9 are less indirect in their effect
than are the other factors influencing length?

I do not wish to appear too critical of
Groth’s suggestions, It is only by a careful
analysis of such novel suggestions that we can
hope to gain a better understanding of how
genetic factors behave. My purpose is merely
to aid in such an analysis.

R. A. EMERSON
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