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preparatory studies contended for  by M. Pas-
teur as  essential are only too likely to be under- 
rated or overlooked. 

The bea:.ing of his views on the question of 
technical education, now so much spoken of in  
England, will be apparent to every reader of 
the following translation of a portion of the 
article referred to. I t s  introduction in this 
place rvould be inco~lgruous were it not that 
the main object of the various essays published 
i n  this book was to create a public interest in 
science as a source of knowledge, and as  a 
means of culture, without present regard to its 
material results. But the issues of studies 
animated by this spirit are incalculable: for, 
though undertaken with no practical intent, 
they are really the prime movers of all prac- 
tice. I f  the pufely scientific discoverer die out, 
practical applications cannot long survive him. 

The following three quotations are selected 
from lasieur's article : 

Few persons comprehend the real origin of 
the marvels of industry and the wealth of na-
tions. I need no other proof of this than the 
employment more ancl more frequent in  lec-
tnres and speeclles, in official language, and in 
writings of all sorts, of the erroneous expres- 
sion applied s c i e ~ c e .  The abandonment of sci- 
entific career% by men capable of pm-suing 
them with distinction was recently conlplained 
of in presence of a minister of the greatest 
talent. This statesman endeavored to show 
that we ought not to be surprised a t  thi, result, 
becazcse in ouv dny !/he rezgpz of tlteoretzc science 
yielded, place to  tllat of applied, science. Soth-
ing could be more erroneous than this opinion; 
nothing, 1venture to say, more dangerous even 
to practical life, than the consequences which 
might flow from these words. They have rest- 
ed in  my memory as  a proof of the irnpe-' r10u"i 
necessity of refoim i n  our superior education. 
No, a thousand times no ! There exists no cate- 
gorp of sciences to which the name of applied 
science could be given. 3Ve I~ave  scie~zce and 
the opplccations of science, whirh are united 
to each other as the frui t  and the tree on wliiclz 
it grew. 

A t  one time the majority of the foremost 
disciples of the h o l e  Polytechnique follo~vecl 
the career of mathematical and physical sci-

ence, and of the higher studies generally. In  
our day this fact is only a rare exception. It  
is not that the pupils of this great school are  
less numerous than formerly, or less capable 
than their predecessors, the Maluses, the 
I'oissons, the Fresnels, ' to render their country 
illnstrious by fruitful discoveries, but the 
course of events invites them to carry the frui t  
of their studies into the operations of industry, 
such a., the working of mines, the construction 
of railways, etc. 

The German nation has understood that there 
exists no applied science, hut  only the applica- 
tions of science, and that these latter a re  only 
rendered viluable by the discoveries which 
nourish them; while the constant preoccupation 
of our statesmen regarding public instruction 
during fifty gears has hat1 principally for  
object pyinlary and secondary education. They 
have forsaken the higher studies, particularly 
that of science, to the impulse they had received 
from the renovation of science in the eighteenth 
century. 

Finally Tyndall says : 
The opinions of so enlinent x man regarding 

the relation of science to its applications, and to 
the general culture of the nation, merits our 
grayest attention. 

CHARLESROBERTSON 
CARLIKVILI~E,ILLINOIS 

CULT~VATIONAND EVAPORATION 
To THE EDITOROF SCIENCE:Dr. L. S. Srier-

,on (in SCIEXCE, March 24, 1922, p. 317) 
?horn.: by his remarks the danger of confound- 
ing facts with their explanation. What "all 
practical farmers from the days of Icing 
Ha~nurab i  to date7' agree upon is the fact that 
cultivation helps plants in  dry weather. Bnt 
Dr. P1,ierson and I have differed as to the 
explanation of this fact-he believes that cnlti- 
vation "stops evaporation, and thus conserves 
the store of soil water," whereas my view was 
that "a greater total surface is exposed to 
evaporation, and evaporation is therefore facili- 
tated." 

The remarks of Dr. H.  A. Noyes ( in  SCIEXCE, 
June 9, 1922, p ,  610) throw further light on 
the subject. H e  believes that "cultivation lets 
air down in the soil, thereby increasing bac-



terial activities which i n  turn cause the plants 
to get more food and grow larger on less mois- 
ture." I n  the Jozcrrnal of Tndzcstrial and Engi- 
neering Chemistry for Maroh, 1922, Dr. Noyes 
I-eported experiments where "fertilization has 
decreased the water requirements of plants over 
one half, when expressed as  the amount of 
water necessary to produce one unit weight of 
plant." ('It appears that if the soil solution 
is weak, the plant transpires more water in  its 
attempt to make a normal growth." 

The obse:.vations of Dr. hToyes seem to oon- 
firm my application of Bechhold's "capillary 
phenomenon" in agriculture (SCIENCE, July 22, 
1921), because increased evaporation a t  the 
surface of the ground in the immediate neigh- 
borhood of the plant would mean a richer soil 
solution within reach of the plant roots; so 
that even if some water is lost, the plant can 
get its food requirements with less water. The 
uncultivated soil near the plant mag even be 
robbed of its food and moisture by sidewise 
diffusion streams. A 3  TV. Kraus showed, the 
movement of salts in the Bechhold ('phenom-
enon" is dependent upon evaporation at  the 
exposed surfaces (Kolloid Zeitschrift. 28, 161, 
1921). 

Another important factor is the rate a t  which 
the soil water reaches the plant roots. This 
must a t  least equal the speed a t  which moisture 
is evaporated by the leaf system, otherwise the 
wilting coeficient is reached and the plant 
droops. I n  this connection Sir E. J. Russell, 
director of the Rothamsted Experimental Sta- 
tion, pointed out that the availability of 
nutrients should properly be measured by the 
rate a t  which they reach the roots which ab- 
sorb them. (J.Agri. Xci., 1,327). 

According to the Bechhold phenomenon, 
cultivation of the soil imnlediately above 
the roots (which is where cultivation takes 
place) increases evaporation there and the 
accelerated upward and sidewise diffusion 
streams carry the essential water and food with 
sufficient rapidity to favor plant growth. 
Russell sags (Trans. Faraday Soc., February, 
1922) that a crop of wheat weighing with its 
straw about four tons per acre, transpires 
during its lifetime about 1,000 tons of water 
per acre, the actual strength of the soil solu- 

tion varying from 0.0001 to 0.006 per cent. 
according to treatment. 

Dry weather usually comes when the plant's 
leaves are well developed; and in any event it  
means a period of rapid evaporation from the 
leaves. Especially then has cultivation been 
found a life saver, and often a n  actual aid to 
growth. 

The remarks of Dr. Cyril Hopkins (quoted 
by Dr. Frierson to support his view) that the 
soil is "stirred after each rain to prevent evap- 
oration, and thus store u p  sufficient moisture 
in  the soil to give the crop a good start," do not 
militate against my view; for Dr.  Noyes' ex-
periments show that cultivation, by allowing 
the plant to grow wibh less moisture early i n  
the season, enables i t  to enter the drought period 
('with a n  accumulative reserve of soil moisture." 
This is a most important conclusion. I t  seems 
to me, however, that the Bechhold phenomenon 
of salt concentration or movement also ex-
plains why a plant may thrive on less watel.; 
for  this lesser amount of water, enriched by 
diffusion, has the essential plant foods. 

REPOSlTORIES FOR SClENTIFIC 

PUBLICATlONS 


To THE EDITOROF SCIESCE: Recent discus- 
sion in SCIEKCE as well as in other places is 
indicative of the increasing interest in  efforts 
to extend limited funds so as to cover rapidly 
expanding scientific writings or to curtail such 
writings so as  to bring them within the limits 
of the funds. 

This interest is considerably augmented by 
the realization of workers in  certain lines that 
there is also a problem of storage space for  
multitudinous papers and a kindred problem 
of finding time and energy for  reading such 
as  come to hand. 

I n  the course of recent discussions with rep- 
resentatives of the University of California 
Press and the University of California com-
mittee on research I have been impressed with 
the need for  adoption of a general policy with 
regard to certain features (at least) of scien-
tific publications. 

I t  is my understanding that the University 


