
sessions. The various contributions cover a wide 
variety of hydrobiological subjects relating to inland 
waters, including not only the biological aspects but 
also the geological, physical, chemical and sanitary 
phases of this field of science. 

The limnological papers deal with the sediments of 
natural and artificial lakes, the penetration of solar 
radiation into natural water, dissolved oxygen and 
lake types, aquatic bacteria in  relation to the cycle of 
organic matter in  lakes, trematode parasites of fresh- 
water snails, the r6le of aquatic fungi in hydrobiology, 
the limnological r6le of the higher plants, the photo- 
synthesis of algae, the relation of hydrological con-
ditions to speciation in fishes, the age and growth of 
fresh-water fishes. the fish production of inland lakes 

and streams, pond fish farming and the effect of pol- 
lution on fish life. 

The sanitary contributions relate to swimming pool 
sanitation, water-borne diseases, the chenlical treat-
ment of lakes, the food economy of certain nlosqnito 
larrae, the relation of hgdrobiology to malaria con-
trol, the significance of plankton in relation to the 
sanitary condition of streams, schistosoi~le dermatitis 
and its control, the microbiology of seu-age and sewage 
treatment and the biochemical relations in the acti- 
vated sludge process of sevage treatnlent. 

Most of the contributions carry illustrations ancl 
include generous bibliographies. 
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REPORTS 

T H E  OUTLQOK FOR EDUCATION1 

A RISING public anxiety respecting the economic 
difficulties of the after-war period is shared by all our 
institutions, public and private. Colleges and nniver- 
sities are expected to find their income greatly de- 
creased. \Ti11 fewer and fever  students be ellrolled 
as the private incomes of parents shrink in a post-war 
period of deflation? JITill some institutions have to 
be closed? llTill federal support be recluireci for  con- 
tinuation and is it desirable to receive or solicit i t ?  
T i l l  thc individual nlelnbers of our faculties come 
to be as meanly supported as those of continental 
Europe in the t v o  decades follov-ing 19183 Will 
courses of study tend to become narro~vly 

I believe there are American-style answers to be 
made to these timorous clnestions. The post-war pe- 
riod may ~vitness surprisingly great industrial and 
comnlercial expansion to satisfy enormous recon-
strnction and delayed consunlption requirements. It 
i7 too early to prophesy doom and it is a grave dis- 
service to assume it. I n  any event we have a sound 
pioneer tradition in education x~hose hall-mark is 
denloeratic e z p e ~ i r ~ ~ e t r t .Whatever r e  may have bor- 
ro~ved from Europe in icleas, materials and techniques, 
we can trace definite lines of experimentation di-
rected down the years t o ~ ~ ~ a r d  ownour conditions. 
The first of these conditions is that eclucation must he 
adaptecl to a delllocratic ~ ~ a y  Our educational of life. 
system did not become inclusive by accident. I t  did 
not expand bp accident. I t  XTas an illdispensable par t  
of the avolVed design of America in  the colonial 
period and still more emphatically at the beginning 
of our national life. The bnl~i~ark of delllocracy was 
to be an educated electorate. 11-e are absolutely corn-
mltted to that course. An illiterate people mill not 

1 From the annual report of Dr. Isaiah Bowman. presi-
dent of tlie Johns Hopkills University. 

and can not be united. Our union, to be either effec- 
tive O r  free, lllnst rest on understanding, and as "no 
one can knoxi~ it all or miss it  wholly," discussion and 
conlprolllise are indispensable. Education to I m o ~  
America, to kno~v its history, its social life, its indus- 
trial expaniion, its altistic and literary creations, its 
bcieiltific achievements, its power to x\-ork together on 
SO ~ a s ta scale and at so high a level of eEciency-all 
this, and all our defects and colossal shortcomings as  
~~-ell-make an educational program that the Amer- 
ican public, in our opinion, ~vill  sustain. The after- 
war period vi l l  recluire, as earlier periods of crisis 
have required, that our cultural institutions keep 
asking and attempting to answer the question, "How 
do r e  >\-ant to lire in America?" This is the question 
and the experiment that unites us. There are t ~ v o  
deadly dangers in education, the unquestioning ac-
ceptance of routine in teaching, and complacency 
with respect to existing standards and objectives of 
research. The spirit that maketh alive is compounded 
in par t  of free inquiry and controlled experiment; in  
part  also of a high dissatisfaction with tlie limits of 
yesterday's horizon. 

After this war is ended, 1%-hether or not we partici- 
pate, America will not be like any other country in 
the ~ ~ ~ o r l d .  I t  will still have more mechanical and 
electrical power per person by several hundred per 
cent.. i t  ~vill  have its comnzitments to democracy and 
inter-group habits of cooperation, there vi l l  still be 
private property and private incomes, there will be a 
characteristically Lkl~lerican outlook in which enter-
prise, hope and hard work will be blended. 

IIore advanced experimentation ill probabIy mark 
our educational policies in the post-~17ar years. HOW 
can we deepen the study, xithin the university, of 
great human problems whose solution is the surest 
guarantee of the futu1.e unity and freedom of Amer- 



ica? I t  is the crowning distinction of the American 
university that it  has built a worthy part  of the na- 
tional temple. Ti7hile there may be confusion in con- 
fused minds concerning university purpose, could 
anything be clearer than that free inquiry and report 
is itqelf one of the greatest and most highly moral 
educational purposes in  a democracy? The univer- 
sity is not designed to be authoritarian ancl say the 
last word in morals, ideas, research or teaching. TVe 
can avoid the authoritarian road only by choo~ing 
the free road. A body of prescribed doctrine, ap-
proved books, dialectical smartness ancl n 2 j ~ i o r iopin-
ion masquerading as '-wisdom" can give "unity" also, 
as authoritarian governments have amply demon-
strated. The strength of our American unity is in  
our free way of uniting. Our purpose is to train that 
freedom into responsibility. The gromth of our edu- 
cational program is due to the demonstrated need for  

the trained and responsible men ancl women we help 
to produce, ~ ~ i t h  all faults of training and learning 
fully and freely admitted. I n  par t  our directive 
principles and polvers grow out of what we find, in  
part  out of a high court of moral judgment called in- 
formed opinion. Xo earthly d e ~ i c e  can make all our 
people wise or infallible in judgment. 'CCTisclom that 
sell-es unity and fair  social living is not a n  affair of 
graven tablets to be memorized, nor yet a delusion 
based on "ragged notions and babblements," but ex-
perience of the indil-idual with the ~vorlcl after some 
thought about human experiences as recorded in the 
books by minds that are trained to be critical. "Sci-
entific method" is one of se\-era1 ways by which such 
training may be developed. W e  are not f a r  enough 
advanced biologically to get assured wisdom a t  21, as 
a result of some final scheme of f o r ~ n a l  education 
that has so f a r  eluded us according to the critics. 

SPECIAL ARTICLES 

PYRIDOXINE AS A G R O W T H  FACTOR F O R  

GRAPHIUM 
PPRIDOXIKE(vitamin B;) is known to be essential 

fo r  the growth of excised plant r o o t ~ , l > ~  for  certain 
mutant strains of i V e u ~ o s p o r n , ~ancl fo r  the G.M. 
strain of yeasL4 I n  connection with our studies on 
the ita am in requireinents of fungi, a n  interesting ex- 
ample of pyridoxine clefieiency has been found in 
cultures of Graphizivl ulvzi, the organism which causes 
Dutch elni disease. This preliminary report on 
Grap7iiu~npresents an exarnple of the requirement of 
an accessory growth factor necessary for  the life of a 
parasitic fungus. I n  view of recent work on chemo- 
therapy by use of analogs which compete with natural 
growth factors in certain ~nicroorganisnls causing dis- 
eases, i t  is hoped that this information may be of 
some use to phytopathologists who are attempting to 
control the Dutch elm disease. 

The basal solution used for  cultivating Gmphiv?n 
contained the following in one liter of triple distilled 
~ ~ a t e r :recrystallized asparagine, 4.0 grn; dextrose, 40 
gnl; I<H2P0,, 1.5 gm;  MgSO, . 7 H 2 0 ,  0.5 grn; 
CaCI, 2H20,  0.1 gnl. The elements, B, Mn, Z11, Cu, 
N o  and F e  were supplied in  appropriately small 
quantities. Vitamins mere added to this medium i n  
the following amounts per liter : thiamin, 300y ; lacto-
flavin, 1 0 0 ~  : nicotinic acid, 5 0 0 ~ ;  pyridoxine, 200y ; 
inositol, 5 0 0 ~ ;  pantothen, 2 0 0 ~ ;  biotin, 0 . 4 ~ ;  and 

1W. J. Robbins and M. B. Schmidt, Proc. Nut. Acnd. 
Sci., 0.S. A., 25: 1, 1938. 

2 J. Bonner. Amer. Jour. Bot., 2 7 :  692, 1940. 
3 G. W. Beadle and E. L. Tatum, P~,oc.Nut. dead .  SCZ., 

U. S. A.. 27: 499, 1941. 
4 R. J. Williams, R. E. Eakin and J. R. Mohlalian. Uni-

versitp of Texas Publication 4137: 24, 1941. 

ascorbic acid, 5 0 0 ~ .  The mediuiii was dispensed into 
pyrex flasks, 25 1n1 per flask, and autoclaved a t  1 5  
pounds for  20 minutes. Inoculation l ~ a s  accomplished 
x i th  bacteriological precautions by pipetting a drop 
of spore suspension into each flask. Growth mas de- 
termined a t  the end of two weeks by weighing the 
1%-ashecland dried mycelium on filter paper. 

A typical experiment was set u p  x~i th  basal niedium 
to which no vitamins were added, basal tiiecliunl con- 
taining the 8 ritamins, and a series of media in  ~vhich 
one vitamin was omitted a t  a time to give 8 kincls of 
single deficiencies. F i~re  replications were e~nployed 
for each kind of medium. Growth was obvious only 
in  the media containing pyridoxine. The presence or 
absence of the other accessory substances made little 
difference in growth. I n  another esperiinent each of 
the 8 vitamins was added singly to the basal medium 
in order to determine the effectiveness of each in the 
absence of the other 7 accessory factors. Growth 
occurred only in the meclium which contained pyridox- 
ine. I t  appears that Grctphiztm is able to grow i n  the 
basal medium supplenlented with only pyridoxine. 
Either these other vitamins are not essential, o r  what 
is more likely, the fungus synthesizes out of elemen- 
tary compounds other factors which are  necessary for  
growth. 

TABLE 1 

-
Pysidouine

gnmma/liter 
Dry weight of Graphiu~ib 

mg/flaslr 

0 005 0 2 
0 01 0 3 
0.1 
1 0  

50 0 

1 5  
4.5 

14.2 
600 0 13.5 


