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CHAPAER I
THE PROBLEM

A cURIOUS thing in the history of human thought,
so far as literature reveals it to us, is the strange
lack of interest shown in one of the most interesting
of all human relationships. Few if any of the more
primitive peoples seem to have attempted to define
the part played by either parent in the formation of
the offspring, or to have assigned peculiar powers
of transmission to them, even in the vaguest way.
For ages man must have been more or less con-
sciously improving his domesticated races of animals
and plants, yet it is not until the time of Aristotle
that we have clear evidence of any hypothesis to
account for these phenomena of heredity. The pro-
duction of offspring by man was then held to be
similar to the production of a crop from seed. The
seed came from the man, the woman provided the
soil. This remained the generally accepted view for
many centuries, and it was not until the recognition
of woman as more than a passive agent that the
physical basis of heredity became established. That
recognition was effected by the microscope, for only
with its advent was actual observation of the minute
1 B














































































cir. v PRESENCE & ABSENCE THEORY 27

mice, and eye colour in man are but a few examples
of the diversity of characters which all follow the
same law of transmission. And as time went on
many cases which at first seemed to fall without the
scheme have been gradually brought into line in the
licht of fuller knowledge. Some of these will be

FiG, 2.

A wing feather and a contour feather of an ordinary and a silky fowl. The peculiar
ragged appearance of the silky feathers is due to the absence of the little hooks
or barbules which hold the barbs tugtl]n:r. The Hili:.y condition 15 recessive.

dealt with in the succeeding chapters of this book.
Meanwhile we may concern ourselves with the single
modification of Mendel’s original views which has
arisen out of more ample knowledge.

As we have already seen, Mendel considered that
in the gamete there was either a definite something
corresponding to the dominant character or a definite
something corresponding to the recessive character,































































4.8 MENDELISM CHAP.

agouti, black, and albino should appear in F, in the
ratio 9 :3 : 4 ; experiment has shown that these are
the only classes that appear, and that the proportions
in which they arc produced accord closely with the
theoretical ex-
pectation. Put
briefly, then, the
explanation of
this case is that
all the animals
are black,and that
we are dealing
with the presence
and absence of
cgB two factors, a
cgB colour developer

Albino| (€), and a colour
modifier (&), both

: : . acting, as it were,
Diagram to illustrate the nature of the Fy generation
which may arise from the mating of agouti with upona substratum

albino in mice or rabbits. o black, The ]:"?2
generation really consists of the four classes agoutis,
blacks, albino agoutis, and albino blacks in the ratio
g:3:3:1. Butsince in the absence of the colour
developer C the colour modifier G can produce no
visible result, the last two classes of the ratio are
indistinguishable, and our F, generation comes to
consist of three classes in the ratio g : 3 : 4, instead
of four classes in the ratio 9 : 3:3: 1.

This explanation was further tested by experi-
ments with the albinos. In an F, family of this
Jature there ought to be three kinds, viz. albinos
homozygous for G (GGecBE), albinos heterozygous

FIG. 8.












g2 MENDELISM CHAP,

large. Besides the normal long and short styled
forms, there occurs a third form, which has been
termed homostyle. In this form the anthers are
placed low down in the corolla tube as they are in
the long-styled form, but the style remains short
instead of reaching up to the corolla opening (Fig.
9, C). In the course of their experiments Bateson

FiG. 10.

Two primula flowers showing the extent of the small and of the large eye.

and Gregory crossed a large-eyed homostyle plant
with a small-eyed thrum (= short style). e ThE
plants were all short styled with small eyes. On
self-fertilisation these gave an F, generation consist-
ing of four types, viz. short styled with small eyes,
short styled with large eyes, long styled with small
eyes, and Jomostyled with large eyes. The notable
feature of this generation is the appearance of long-
styled plants, which, however, occur only in associa-
tion with the small eye. The proportions in which
these four types appeared shows that the presence
or absence of but two factors is concerned, and at

































VI REVERSION 61

it lay in following the results flowing from crosses
between blacks and whites. Experiments recently
made by Staples-Browne have shown that this case
of reversion also can be readily interpreted in
Mendelian terms. In these experiments the cross
was made between black barbs and white fantails.
The F., birds were all black with some white
splashes, evidently due to a separate factor “intro-

duced by the fan-
CB {CB |CB |CB
CB | Cb | cB | cb

tail. On breeding
these blacks to- ‘
ELACH’BLAKEH[ BL&C‘HF BLACK

gether they gave
an F_ generation,
consisting of blacks
(with or without
white splashes),
blues (with or
without white
splashes), and
whites in the ratio
9:3:4. Thefactors
concerned are
colour (C)’ in the Diagram to illustrate the appearance of the rever-
absence of which ::f:f:gh?tliu pigeon in Fy from the cross of black
a bird is white, and

a black modifier (%),in the absence of which a coloured
bird is blue. The original black barb contained both
of these factors, being in constitution CCBB. The
fantail, however, contained neither, and was con-
stitutionally 6. The F, birds produced by
crossing were in constitution CeBd, and being
heterozygous for two factors produced in equal
numbers the four sorts of gametes CB, Cb, cB, cb.

FiG. 11,









64 MENDELISM CHAP.

fashion, giving a generation consisting of sinensis,
intermediates, and s#ellata in the ratio 1:2:1.
Subsequent breeding from these plants showed that
both the szmzensis and stellata which appeared in the

F, generation bred true, while the intermediates

FiGg. 12.

Primula flowers to illustrate the intermediate nature of the Fy flower when sinensis
is crossed with sfeflatea.

always gave all three forms again in the same
proportion.. But though there is no dominance
of the character of either parent in such a case as
this, the Mendelian principle of segregation could
hardly have a better illustration.

Among birds a case of similar nature is that of
the Blue Andalusian fowl, Fanciers have long
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02 MENDELISM CHAP.

normal form. But the distribution of the dominants
and recessives with regard to the sexes was peculiar.
The original cross was between a Zacticolor female
and a normal male. All the F, moths of both sexes

F1G, 17.

i . " -
Aoraxas gressulariata, the common currant moth, and (on the right) its paler
lacticolor variety.

were of the normal grossulariata type. The le
insects were then paired together and gave a

generation consisting of 3 normal : 1 lacticolor. But
all the lacticolor were females, and all the males

Lacticolor X Grossulariata

) I o)

I 7 1
La;.f.:t.f;ﬂl X Gr.Q X C':rr.dL X La.r.:t.Q

- ‘

| I 1 [ | 1 |
Gr.(f .I...-ea.a:t.gj i.'.'Er.t‘ji Gr.d' Gr.Q Lact.Q Gr.@ Lau:t.t::fl Gr.? Lact.?

were of the normal pattern. It was, however, found
possible to obtain the /lacticolor male by mating a
lacticolor female with the F. male. The family result-
ing from this cross consisted of normal males and
normal females, Jacticolor males and Zlacticolor females,






































































XTI SHEX L1323

crossed the double -throwing singles with pure
singles belonging to strains in which doubles never
occur. The cross was made both ways, and in
both cases all the I, plants were single. A distinc-
tion, however, appeared when a further generation
was raised from the F, plants, All the F, plants

1
from the pollen of the double throwing single behaved

FIG. 27.

Single and double stocks raised from the same single parent.

like double throwing singles, but of the F, plants
from the ovules of the double throwers some behaved
as double throwers, and some as pure singles, We
are led to infer, therefore, that the ovules and pollen
grains of the double throwers, though both produced
by the same plant, differ in their relation to the
factor (or factors) for doubleness. Doubleness is
apparently carried by all the pollen grains of such
I
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CHAP. XV MAN 157

usually classed as abnormal. In some of these the
inheritance is clearly Mendelian. One of the cases
which has been most fully worked out is that of a

Fig. 3=.

Normal and brachydactylous hands placed together for comparison.
(From Drinkwater.)

deformity known as brachydactyly. In brachy-
dactylous people the whole of the body is much
stunted, and the fingers and toes appear to have two
joints only instead of three (cf. Figs. 32 and 33).
The inheritance of this peculiarity has been carefully



158 MENDELISM CHAP.

investigated by Dr. Drinkwater, who collected all the
data he was able to find among the members of a
large family in which it occurred. The result is the
pedigree shown on p. 159. It is assumed that all
who are recorded as having offspring were married
to normals. Examination of the pedigree brings
out the facts (1) that all affected individuals have an
affected parent; (2) that none of the unaffected in-

FiG. 33
Radiograph of a brachydactylous hand.

dividuals, though sprung from the affected, ever
have descendants who are affected ; and (3) that in
families where both aftected and unaffected occur,
the numbers of the two classes are, on the average,
equal. (The sum of such families in the complete
pedigree is thirty-nine affected and thirty-six normals.)
It is obvious that these are the conditions which are
fulfilled in a simple Mendelian case, and there is
nothing in this pedigree to contradict the assertion
that brachydactyly, whatever it may be due to,





































































