
different size and shape and possesses import- 
ant  dzerences in nearly all parts of the plant, 
the discrimination against the foreign pollen is 
very pronounced. The result is almost com-
plete non-functioning of the pollen from the 
dissimilar plants although such pollen when 
acting alone is capable of normal fertilization. 
The greater genetic diversity of these two types 
is also indicated by the fact that the amount of 
heterosis shown in the increased weight of the 
crossed seeds is much more than in the previous 
case of the similar varieties. 

There is here exhibited the worliing of a ten- 
dency which acts to set individuals apart. Be-
sides Zea mays three other species, representa- 
tives of diflerent o~clers of the two main classes 
of angiosperms, \horn the same phenomenon. 
J t  is paralleled in the assortative mating of 
animals from the lowest to the highest. I t  is 
not inconceivable that when carried far  enough 
there may be created an impassable physiolog- 
ical barrier separaling different groups. As 
far  as can be judged the digerences shown by 
the types used for illustration are the usual 
qualitative and quantitative characters which 
we have been thinliing of in t e ~ m s  of Men-
delian units. Such hereditary characters may 
not be directly concerneil with the selective 
action but may be merely associated with dif- 
ferences in more fundamental qualities, but 
whatever these arc they are transferable. 

Of course this tells us nothing as to how 
the differences which are correlated with in-
equality in fertilizing ability arose. But how- 
ever diverse were the foi-ms which entered into 
the ancestry of maize they must have been 
sexually compatible. Individual members of 
this species which are quite diverse in form 
and behavior are now showing a marked ten- 
dency towards sexual incompatibility. The 
degree of selectiveiiess may be no greater now 
than it was when the species was first founded 
but the fact that there is a condition of weasur- 
able physiological aloofness is reason to sup- 
pose that the accumulations of characters of 
the same order would culminate in different 
groups being clearly set apart. Given sufficient 
time specific differences may finally result. 

D. P. JONES 
CONNECTICUTAGRICULTURAL 


EXPERIMENT
STATION 

GRAVITATIONAL ABSORPTION 
THE experiments of Majoranal on gravita- 

tional absorption having attracted considerable 
notice, i t  seems well to direct attention to t#he 
large amount of experimental evidence to the 
contrary. 

Russell2 in a recent article has shown that 
astronomical and t idd  phenomena would limit 
any gravitative absorption to one-thousandth 
or less of the amount, announced by Majorana. 

Eichelberger alad Morgaq3 of the U. S. Naval 
Observatory, have recently published the re-
sults of clock observations from 1903 to 1911, 
reduced so as to show a difference, if my, be-
tween the day a d  night rate. I t  appears from 
these results that such a difference can not ex- 
ceed 0.005 second, about one-tenth that pse-
viously announced by the Lick Observatory4. 
The writer is verbally informed that the Naval 
Observatory results from 1913 to 1918, reduced 
but not yet published, bri.ng this slight dif- 
ference to a still smaller figure. 

The existence of gravitative absorption 
should cause a pendulum clock to run slower 
by night than by day, on amount of the ab- 
sorption by the earth of the gravitative action 
between the pendulum bob and the sun. Tak-
ing Majorana's coefficient of absorption 
(6.7 x 10-12) the average absorption of gravi- 
tation by the eart,h during the night would 
amount to about three per cent. of the solm 
gravitative acceleration a t  the distance of the 
earth, which is about 0.0006g. The total 
gravitative acceleration to which the pendulum 
bob is subjected would therefore be reduced 
at  night by about 0.00002g, or 2 parts in 
100,000, and the average time of swing in-
creased by 1part i n  100,000. 

Taking 0.005 second as the greatest permis- 
sible change in 12  hours, the observations of 
Eiehel1)erger and Mongan would limit the 
change in time of swing to somethhg like 1 
part in nine mi1,lion. 

Majorana himself, in a later series of experi- 

1 Phil. Mag., 39: 488, 1980. Att i  dclla Reale 
dccadernia dei Lincei, 28, 1919, and 29 1920. 

2 Astroph@cal Journal, 54: 334, 1921. 
3 Astronomical Journal, No. 795, January 1922. 
4 Lick Observatory Bulletin, No. 330, April, 

1921. 
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ments5 carried ont with a mu011 more massive 
screen (9603 Kg. lead instead of 104 Kg. 
mercury) apparently h d s  an  absorption co-
efficie~lt of only one-third the value given by 
his earlier experiments. The actual diierence 
jli weight found was only 0.002 milligram. I n  
view of the extremely small quantity to be 
detected and tlie large amount of evidence 
against the existence of such an eflect, it  may 
be fairly a~snrned that filajorana's result is in 
eri-or. PAW,R. HEYL 

BURTIU OF STBKDARDS, 
W&SI?~NCTTON,D. C. 

SCIENTIFIC BOOKS 
rl Stud?! o j  Some Social Beetles i9z British 

Gtlinnn und o j  t l r e i ~Relalions to the B a t -

universal reactions can only do so by shutting 
his eyes to the real nature of the phenomena. 
It is, in fact, necessary to look in two ,directions 
a t  once; to be equally alert to detect general 
laws or principles, and to perceive special 
cases, which in a real a11a significant sense are 
unique. 

Not only do the insects tElus illustrate the 
wonders of life, but they afford us excellent 
material for evolutionary studies, whereby we 
may eventually uuderstancl in some measure 
liow the most complex structures and reacti0n:i 
arose. They do this because the species are so 
excessively numerous, and there is every reasoa 
to suppose that much of their evolution has 
been lateral; that is, by the development oC 
segregates without the disappearance of the 
original sto(;li. Thus i t  may well happen that 

plant ITrrclr7galia %VM. M .  T I T ~ ~ ~ ~ ~ l ~ ~ .  
Zoologica, Dee. 24, 1931. 

Fivt Ycars' Observations (1!)14-1918) o n  the 
Rionomscs of ~Yozrthern Nigerian Insects, 
ciiiejl?) directcjd to the Inveslignlior~ of /?)ern-
faid Lzfe-k?sforzes a93d to t/zs Ikelalion o f  
T,ylicw)~idc~,D l p t e ~ n  a& othtr Issec ts  to Avzts. 
CIIARI,ES0. B 'n~ igu~~~utso~ .Trilns. Entorno- 
logical Society of London, 1921. (Publishetl 
January, 1922). 

THEKE are many excellent reasons for the 
study of insects. They constitute the majority 
of living aaim:tls, so far  as a t  present Imown; 
and in their relations to one another and to the 
environment present biological c~omplexes the 
analysis of which tests the powers of the lieen- 
est ohierveci. We go to the Protozoa to find 
the problem5 of heredity and environment re-
duced to the \implest Brms; but we turn to the 
world of in5ects to learn what life can do in 
developing the most intricate, diverse, and 
many-sided adaptive mechanisms and habits. 
It may be said that the most elaborate poem 
conslstq of nothing b ~ r t  letters of the alphabet, 
and in the Tame ~enso  all the phenomena of 
insect life are implied in the simpler reactions 
of unicellular. animals. But d t e r  all, the poem 
is very much more than letters or words, and 
the biologist who tries to express the master- 
pieces of vital activity in terms of simple and 

5 Comptcs ILe~tdics,173 : 478, 189 L. 

a .  sumciently extensive collection ail1 show ti. 

series of forms, along with their prototypes, 
the lat,ter st.ill existing under the original con- 
ditions. Recent studies have revealed the exist- 
once of many slightly divergent races or species, 
more 01. less digerent in their adaptations and 
reactions, exposing the very mechanism of 
evoiution to our view. These phenomena, read 
in the light of the ren~a~*kable genetic studies 011 

V,rosophila anck other insects, begin to soquire 
extraordinzir~r significunce and interest. It, 
must further be said, that if we are to takc: 
fnll advantage of the wealth ol: biological op- 
portunity afforded by the insects, we must tun1 
to the tropics, where the number arid diversity 
of species is at a, nlaximurn. I n  the tropics 
essentially similar climatic conditions have pels- 
sistcil for ages, permitting the development of 
biocoertoses which may be compared with old 
and highly cliversified civilizations,, But the 
detection and analysis of these requires resident 
study or permanent stations, as the English 
naturalist, A. R. Walla~%, long ago iinsisted. 
Experlitions, traveling rapidly over the coun-
try, appear more aclventurous or romantic, anti 
often return witb very large collections; but 
any one who has occasion to study the speci- 
mens so collected, must keenly realize the lack 
of biological information. 

For all these reasons, the Tropical Research 
Station in British Cluiana, established by Mr. 


