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It is to be noted that the genotypes of the bulls 
have been compared to the genotypo; of their male an
cestors but to the phenotypes of their female ancestors. 
Hence the correlation figures to the male ancestry 
cannot be directly compared with those to the female 
ancestry. 

It will be seen that as regards milk yield the 
paternal grandsire has an effect equal with the 
maternal grandsire, though as regards butter-fat 
yields the maternal grandsire is of slightly greater 
importance. This can be accollllted for by the 
methods employed by the breeders. who for the past 
fifteen years have, through an intelligent apprecia
tion of the value of the progeny test, paid almost 
exclusive attention to the male line. From a study 
of the records of the progeny of the two grandsires 
and the deviation of the yields of their daughters, it 
was formd that the more highly selected bulls which 
appeared as paternal grandsires were distinctly more 
homozygous for the factors affecting the transmission 
of milking capacity than were the less highly selected 
maternal grandsires. 

There is, however, a highly significant difference 
between the correlation figures to the two grandams. 
The correlation to the paternal grandam is practically 
nil, while that to the maternal grandam is significant. 

Smith, Scott, and Fowler,> working with correlations 
of Ayrshire cows to their ancestors, found a signifi
cantly lower correlation to the paternal than to the 
maternal grandsire, and from this deduced the possi
bility that sex-linked factors might be involved. In 
the present study, the correlation to the two grand
sires is approximately the same, but a difference is 
formd between the correlations to the two grandams. 
The present study is of buU8 and their ancestry. A 
character inherited in a sex-linked manner cannot be 
transmitted to a bull from his paternal grandam. 
(But a paternal grandam can transmit sex-linked 
factors to her granddaughters.) Accordingly, in the 
present work the test as to whether sex-linked factors 
are involved in the transmission of milking capacity 
depends on whether or not there is in this respect a 
difference between the correlations of the bull to his 
two grandams. This has been found to be the case. 
Thus, while from these figures it can be demonstrated 
that autosomal factors are concerned in the trans
mission of milking capacity, it is also clearly shown 
that this capacity is to no small extent conditioned 
by factors inherited in a sex-linked manner. 
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Field Studies and Physiology: a Correlation in 
the Field of Avian Reproduction. 

ELIOT How ARn,l in his classical field studies on 
the behaviour of the warblers, buntings, and other 
passerine birds, has. pointed out that whereas the 
male has what we may call two phases of sexual 
behaviour-neuter and full male-the female has 
three ; for she passes from the neuter phase of winter 
to full femaleness by way of a partly-sexed phase. 
During this intermediate phase she seeks out the 
company of a male, appears interested in various of 
his advances, and may construct the outer shell of 
one or several nests. But it is not until the fully
sexed phase that she will solicit or permit coition, or 
will construct a lining for a nest. The fully-sexed 
phase begins about 3-6 days before the first egg is laid. 

Meanwhile, Riddle 2 and his associates, working 
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with ring-doves (Peristerid::e), has found a remarkable 
set of physiological changes associated with ovulation 
in the female, and all taking their origin about four 
and a half days before the first egg is ovulated (that is, 
rather more before it is laid). The blood-sugar rises 
20-25 per cent ; the weight of the adrenals hyper
trophies by about 40 per cent ; the blood calcimn 
rises about 100 per cent; the oviducts enlarge by 
about 800 per cent ; the histological picture of the 
thyroid changes from rest to marked activity; the 
blood-fat goes up by about 35 per cent and its con
tained phosphorus by about 50 per cent ; and the 
egg (oocyte) itself suddenly begins to grow about 
twenty-five times as fast as before, and to put on 
yellow yolk in place of white. Doubtless general 
ovarian function also alters. All these changes reach 
their maximum at about the time of ovulation, except 
those involving fat and phosphorus, the maximum 
of which is about days before first ovulation. 

Very similar changes occur in pigeons (Columbidro) ; 
the change in growth-rate of the yolk of the egg occurs 
also in fowls and in ducks (Chomovic a), but here 5-S. 
days before ovulation. 

From the facts concerning the onset of changed 
growth-rate of the yolk in fowls and pigeons, it is 
clear that the physiological change begins earlier and 
lasts longer in birds of a large size. In small passerines 
it would be presumed to begin not more than 3-4 days 
before ovulation or 4-5 days before laying. 

It will, then, be seen that there is evidence of a 
striking physiological change occurring in certain 
female birds just about the moment in the repro
ductive cycle when a striking change in sexual be
haviour occurs in other species : and it is, I think. 
legitimate to connect the two. The physiological 
change is, apparently, chiefly endocrine in nature, 
involving thyroid, adrenals, parathyroid, ovaries, and 
presumably pituitary. The correlated alteration in 
behaviour is of great interest in regard to sexual 
selection, for if in its absence the female will not 
permit coition, although the ovary is sufficiently 
active to induce some interest in birds of the opposite 
sex, we have an explanation of most of the many 
records where observers are puzzled by the apparent 
failure of male courtship-display to attain its end of 
stimulating the female to coition. 

In any event, it seems worth while pointing out 
this interesting convergence of two quite independent 
lines of study. JuLIAN S. HuxLEY. 
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Photoelectrons and Negative Ions. 
PROF. WELLISH's recent communication 1 calls for 

some comment, as he states that the experiments 
with photoelectric currents in dry air which he de
scribes show that over the range of pressures 7 mm. 
to 760 mm. "the great majority of negative ions are 
formed in the vicinity of the electrode at which the 
electrons originate", a conclusion which is not in 
agreement with many other experiments made in 
Sydney and elsewhere. 

Some of these experiments are described in the 
issue of the Philosophical Magazine for October 1925, 
P- 825, where the method used was specially designed 
to measure the coefficient of attachment a (Prof. 
Wellish denotes this quantity by A.) of electrons which 
move in a gas at a pressure p under a uniform electric 
force of intensity X. 
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