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DEMOCRATIC COORDINATION OF SCI-
ENTIFIC EFFORTS1 

COOPERATIONand coordination are the verg 
essence of all evolution and progress, biolog- 
ical, social, political, moral, industrial or what 
not. We acknowledgz without controversy the 
fundamental r6le of these factors in  the evo- 
lution of living things. They constitute the 
,woof and warp of the social fabric, without 
them political machinery can not function, 
and the wheels of industry cease to turn; they 
condition every ethical and moral principle. 
It is the glory of science that i t  has unmvered 
and made clear this fundamental fact of or-
ganic evolution. But in the arganization of 
its own activities how little has i t  profited by 
its own discovery. The Honorable Elihu Root 
has well said:" 

Sciew, like cbariity, &uld begin at borne, and 
hw done 8~ very iwperfeotly. Science ha@ been 
arxangkg, h i f y i q g ,  methodi~ing, dmplifying 
everything exekrpt itself. It b smade possible bbe 
tremendous modern development of Qhe po'wer d 
organization which has so multiplied the effective 
power of human eff,ort as 'to make the difference 
from the past seem to be of kind rather than of 
degree. It h& organized iCdf wry hp~~fe&1y.  
Sekmtific m n  me only reeenkly realizing that B e  
principles whi& rupcply to &UWBBS on a large scale 
in traneportatian and tnanufwbure and genwJ 
sitaff work apply to aem; thak the difference be-
bween a mob land an army d'oes not depend upan 
occupation or purpose but upon human nature; 
that &he effective power $of a great number of 
scientific men may be increased by organization 
just a.s t&e effective power of a great number of 
laborem may be increased by miliittary discipline. 

It m y  well seem strange to the layman that 

1Preaezlted in rthe ~g~npoaiwn031 "Our present 
duty as bototnists" before the joht session of 
the Botanical Society of America and the kmeri- 
can Phy%opathologieal Society, December 26, 1918, 
at Baltimme, Ma. 

2 SCIENC~, 1918.N. B., 48, 532-534, 
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scientists have not applied to their own profes- 
sion the doctrine of cooperation and coordina- 
tion so vigorously and successfully preached to 
others. Yet the fact remains tha* while the 
rest of mankind has gone far along the way 
which we have discovered and pointed out we 
still remain largely isolated and intrenched in 
the feudal towers of our individualism. Here 
behind moat and wall we shape and fashion 
those intellectual darts with which at our an- 
nual tourneys we hope to pierce the haughty 
pride of isome brother baron. Yet common 
sense, the common-good, the very progress of 
our profession demands that we abandon this 
ancient outworn attitude. 
, For more than four years now we have been 
witnessing one of the greatest convulsions in 
the inexorable march of human evolution. 
Again the intrenched autocracy of individual- 
ism has gone down before the invincible march 
of democratic isocialism and we bok with 
longing expectation for the consummation of 
that age old dream, a true league of mankind, 
free from the blighting menace of individual 
self%hnass. 

How then shall scientific men, whb often 
?nd in so maay ways have pointed out the 
path dong which mankind shall realize its 
vision of common brotherhood, perfect in their 
own relations the doctrine which they have so 
persistently and effectively 'taught. How shall 
we truly moperate and effectively coordinate 
our efforts and discoveries. While I must ad- 
mit the oibstacles and the difficulties which 
confront us, frankly I see none that are funda- 
mental or insurmountable. They are in no- 
wise of a different sort or more formidable 
than those which oonfront other men. Every 
honest scientist must admit the desirability, 
yes the very necessity of scientific cooperation, 
if we are to maintain that lofty position of 
disinterested leadership in the economic affair 
of mankind which we so long have held to be 
our natural heritage. 

But one short year ago this body of men ac- 
knowledged this grave necessity by their com- 
mon effort to organize themselves for more ef- 
fective participation in the gigantic struggle 
then at its zenith. 

m a t  then are some of the specific difficul- 
ties with which we are confronted. One Bays, 
"This is my idea, how shall I be protected in 
my possession and exploitation of it" and he 
hoists aloft the bugbear of priority, at once the 
reward and the curse of scientific work. 
"What," cries another, " shall I share my im- 
mature conclusions with my in.tellectua1 in- 
feriors:' and then proceeds to contribute 
another half-lbaked fragment to the crumbs 
that litter scientific publication. Is  any truly 
scientific man so poor in ideas that he can not 
afford, forsooth, the loss of a crumb or two if 
that the common good be better served by the 
free and open display of his wares? I have 
been ever free to expose my own discoveries 
and ideas on scientific matters for the consid- 
eration and criticism of my colleagues nor a;n 
I aware that any of them has ever been inten- 
tionally filched or appropriated. It may well 
be of course that all of them have been like 
the contents of the proverbimal purse. No man 
shall thus greatly lose, for by the very display 
itself he most protpcts that which is truly his; 
for who will steal calces from the common 
table and hope to get away with i t?  Another 
invokes the shades of a jealous director to 
justify his selfish doubts of the pomi~bility of 
cooperative action. Well, have we not ever 
boasted of our academic freedom, and if we 
,choose to pool our ideas ishall autocratic ad- 
ministrators rise to say us nay? Real admin- 
istrabrs most recognize the value and ad-
vantages of cooperation and will be the first 
to approve our efforts in this direction. The 
common good done deserves consideration. 
Will any one gainaay the fact that more than 
half the words with which we dress our dar- 
,lings for the press are .so much padding old 
and soiled with wear? How immature and 
verdant 'too, too many of them are. Then why 
not bring them forth in all their nakedness 
and l& the eyes of all the tribe appraise them 
at their worth, discuss them, test them, fit 
them in their proper place and stamp with gen- 
eral approval that which posterity may use 
with confidence and gratitude. Think of the 
weary hours we now must give to burrowing 
in 'literature. Then shall we not forswear our 
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aelfiabntras and join to make an end of a cow 
ditioa unscientific and unsound? 

% " I t  can't be done! " It has been done, is 
being done to m e  degree right now among 
ps. And you will pardon me, I tm$&, if I 
bring forward in  proof of this <assertion a 
piwe of cooperative research in, my own field. 
Under the auspi'w of the War Emergency 
Board af American Plant Pathologists, work- 
ers in &?teen states and in the federal depart- 
pent  have planned a d  carried out ooopera- 
tively +a most extensive investigation on cereal 
peed treatment with the result that in  oneyear 
Fe  have approached general agreement upon 
a single simple safe and most effective method, 
of wide application, for the control of exter-
nally-borne, seed infesting cereal smuts. 3. 
need not dwell upon the advantws thereby + a ~ -
cruing to science and to practical agriculture. , Once more I beg your indulgence. In  a 
pingle conference ~&f two days duration the 
potato disease pathologists of the continent in 
August, 1918, in free andl open exchange of 
facts and ideas made more pro@- toward 
;the solution of the 6iEifl3cult problem@ of leaf 
roll and mosaic, than would have been accom- 
plished in five years of individual reflection in 
politary confinement. 
, It is evident, of course, that cooperation and 
coordination of our scientific activities can 
pot be accomplished without organization. 
, m e  character of this organization is a most 
,vital consideration. I t  can not be imposed 
upon us, it must be of our own making. I t  
muist be truly democratic and without auto- 
pratic possibilities. Moreover, i t  must directly 
affect only those individuals who of their own 
free choice are willing to associate themselves 
,together to this end, nor shall any one be ex- 
scluded who is prepared to enter this assoeia- 
tion with zeal and unselfish purpose. But or- 
ganization alone, no matter how democratic, 
,can not succeed without good leadership; lead- 
grship of the highest order, strong, vigorous, 
of broad vision, wholly devoted to the common 
good, above reproach. We mmt demand that 
the ablest shall lead and we must give them 
our fullest confidence, our heartiest allegiance 

and our upqualified support in the under- 
takings. 

Having now wt  forth what I believe to be 
the moat fundamental factom for success in 
cooperative underkkings in scientific work, I 
may be expected f~ present mmething con-
crete respecting the modus operandi by which 
y e  may hope to realize this auccexs. I n  pre-
senting for your consideration the following 
plan I am not without experimental data upon 
which to base my opinion that it will be found 
,exceedingly workable, I t  is essentially the 
pethod by which the American plant patholo- 
gists have, during the past year, sought to 
speed up accomplishment within their own 
geld. The results have been so remarkable, so 
indicative of what cooperative effort may be 
,.~xpected to accomplish, and the methods by 
,which this has been effected, eo generally ap- 
,proved amongst us, that I venture to predict 
,that the machinery which we have evolved 
will, in ite essentials, best $ewe to promote in 
,other fields of science the true spirit of co-
,weration and coordination. The thing about 
,which all cooperative effort in science muat 
,center is t b  solution of some definite prob- 
>em, be i t  one of research, of teaching or of 
,extension. For the solution of this problm a 
number of workers voluntarily agree to  asso-
piate themselves. The ideal condition is that 
i n  which tall workers in any way interested in 
the problem become co-partners in the attack 
,upon it. Not only that but there must be a 
general understandiw that any ,mnson who in  
;the future becomes interested may, without 
,hesitation, claim the privilege of associating 
,himself in  the undertaking. I n  short those 
,uniting for the conduct of a given project, 
constitute the project committee. Each pro- 
ject committee selects from among their num- 
per some one to be their leadw? note I say 
reader, for only under real leadership can the 
york be carried to a succeesful consummation. 
;Lf the committee finds that i t  has been mis- 
,taken in its choice the evident and democratic 
,expectation is that i t  will promptly choose 
another to lead. Just what is expected of the 
committee chief is clearly implied in the word 
,leader and I therefore need not dwell upon 



h 3 ~qualiflkations br his duties. I t  should be 
clear, however, that neither planning of the 
p~ j ' ec t ,nor partitioning of the field no? as- 
signmeht of wokk is to be a htilctiah of the 
Ieadbr or df dny @oup within or without 
Ohe conimitt8e. Each individual must be ffeb 
to ~ndkitake that which his inolillatidn ahd 
Ms facilities diotgte. wdr shall ahy one re- 
serve to himbelf alone hng phrhase of the prcib- 
3em whatsoe?er. Each must feel free to dupli- 
pit&, to tk&t 6r to trg the work of the other. 
The Mltition of the probEv'm is the thing and 
pefs6nal @&ra~idi%em6nt at the e%pehdb of 
ofie's colleagues mast give placb to persobal 
seiqvice snd its more lasting r e ~ ~ r d s ,  for I atn 
convihcgd %hat theke %ill be hope of glory 8nd 
senown for each baPticipaat iti 6 coi4peY&ti?e 
p~caillplishinent, compl@te and te l l  i'ouhddd, 
F a n  ill the best f m e n t  ~ E c h  kny of them 
gldm tnight pass dewn to ~s tepi ty .  
, 9011 will ne& demand to know how effeetivb 
cooptiratibn and coordination within the cl.8ni-
mitt& is to be assured without pers6nal I!&-

tact aild exchilage of vim. I reply, it is adt. 
This brings us $0 a mnsider$tioh of the 
project coinferebee. A eohferenee of at lea& 
@ coasideretble majority of those proposing to 
associa% thmiselves togeth'er ih the qork @ill 
be ~reqiliuite for the v&g organiza'tion therwf; 
and the selection of a leader %ill be by no 
qeiths t h  onlg birsiness: At the initial con- 
fmriee tkcre must Ibe the f~eest and fi.illest eft-
phange :of data already in the hands of each 
member, of all the ideas, yea, of all tb 
"h~nohes" which estoh may have apon the 
subject. Every man's Card& all of them, must 
be itpon the table, faces. up. They mCrst in 
tho very beginning pool, in the fullest seinse 
of that tvord, their combined *soui-ces and 
%&en there mwt be an exhaustive aarhination 
ahd discussion of every item presented, with 
;Snaily a ~ttmmarized inventory of their ~tock 
in hknd. With this before th'em, plahs for fa- 
@re wokk will be agreed Bpon aiid each will 
~ & u mto his post to carry forward 'to the best 
pf hia ability that portion of the work which 
he hSbseX has chasm to do, feeling that ke ha* 
a vital pa& in a vital problem worthy of his 
$jest endeavors. Nor will he be teimpted to dis- 
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sipate his time and energy on other phabm of 
the problem &hibh he fetile a?& nec6mry com- 
pliments to that kgon whibh he degiree to con- 
cenerate his efforts. He will know that another 
seeks theik solatibn ahd will bring them even- 
tuzlllp for fitting together with the p a w  which 
be himself has shaped. 

B~cceeding conferbntes o& the pr~jbct must 
;b8 arramed. They should at least be ~timuhl 
far while inuch bay bo ~accomplishe'd by eor- 
raspondence it is only in the heat of personal 
$i&bussion t h a ~  the various parts &n be ef- 
fectively welded i n h  a coo~dina%e whole. 
, There is much virtue in conferences of real 
cwberators. They are not the "talk-fests" 
and sparring matches of competing individual- 
fsts. They are the business meetings of bta 

ppen corporatiah. They are not for the read-
ing of preliminary papers, they are for the ma- 
king of comprehensive contributions. They 
require days not hours. Two solid days in- 
cluding the indervening e~eaing were required 
to organize the project work on potato mosaic 
leaf roll and seed certification in the Buffalo 
conference of potato disease pathologists last 
August; and no time was wasted. These con- 
ferences must be arranged for and the cooper- 
ators must be gotten to them. *he necessar? 
traveling funds must be found. 

And now 1 hear some skeptic miittor to his 
neighbor, "gut  how about pub~ieakion?' The 
ansVei. is simple. A & o ~ p  of a e n  who f i l )  
coopeiihte ih the &ltition of a scientige p r~b-  
Ten1 *ill afso cbop~rate in 'the publieatioti of 
%heir work. That tbo is their prbblerh, arh'd 
d i h ~ e n tgioizp$ ~$11  solve it diflferently. 

It is &pparl?nt th& Solne orga~imtion 6P 
abgociabion OF th'e Wits, the $roj&t com-
mitt-, id  not dmlp desirable but perhap im- 
perati*. They &vied the btimuhs %hat Boriie8 
through a&ooia%ion; each needs to c0ork%dai% 
its OW probletil with the related ones. ThiB 
ha$ b@ehaccombli&ed to some extent by the 
phytopabhole&i~ts in the fornation of genera1 
project committew eonsisti~g of the leadm 
of the cornmitt@s on clo4elg relaced brojeeb, 
as for emmple the general potato disease pro- 
ject committee, of which Dr. W. A. O h n  fs 
now leader. 



'Within each weJ)-defin~d field of a~iw~e, 
wbt:rq coaqmat i~~ qwjeta of the kipd, I have 
idicat%B axe i s  q~ar,q$iqg, w ~ e ,  ahodd, be 
an4 natura,llx you14 be proaidad_; a gewrql 
coordinatipr;. board of qtroqg, agvemipe but 
tg~tfiyl, leadem, small in n,urqbep, but &@ 
q$$as creeipg, who woyk4 @de, not dixecB. 
the effective organization and development of 
the cooperative idea. 

Such a board, must ,t constituted through 
the freq an$ weli coqsi,d.~re4 c;boic~of a d q o ;  
crqic elegQra$e. X bpliev+q that the gl@q 
d & h  %ill iqur&most satids;Gw#io~y a 4  qM-
tj"KB q s d t s  is &e adect~onl04 a leadp b~ v& 
o$ dl $he, o ~ ~ p ~ & i n &  in the %ldi~ o r k e ~ s ~  
Thahadqr to wbc4 subj4xti to their appravd 
the remabaing members of the boar& 3he 
size of the board; tenure of: offlce and other 
aetails of a like nature are of relatively li$tle 
importance so long as they remai,n subject to 
the control of a live democracy. 

To hold that such s pvogam as I have here 
vutliqd cw b,g ~ q i e ? jtgWipu& eaailx and 
wiqhost &&cuJt;eCi q-odd 'be to achowb&a 
i g n o ~ w eof human natum The seEshmsa 
0% individuals hae always been the chief ob- 
stack to cooperative undertaking? and wl5sh 
ambition is not uncommon among scientific 
m@n. Ye4 the measxlxe of the success of tme 
democrapy will $ways be the extent to w&& 
tS7.3bwnan weakness is suppzes~ed and elhi-
n a t d  Coppeqation among scientists h~otthe 
solution o$ pwble~fi must come, I n  no 0 t h ~  
wqy shall we b~ able to r l e  to the demapda 
and th oppoxtuaitjes of the age. The pioneex 
days of scienw am. 4rg.eIy oyec qnd, pro@;l;ess 
is to bs qade only by prgapized and w i h d  
eqort. T Q y  shall a04the bows t8  0.i h q r -
icq bad? A1~lsead;R one qqoup among qg, hbvs 
ir$$cated the poseil$lities ip tbja diq&ciiio~. 
gojjany in its b r ~ a k t  sexwe must just;&' it;?elf 
i s  an economic world eyeu a8 cbemktq is &-
ing and there is no want for opporW+i$ies. 
C ~ l l e a p m  shall we o rg~ iua ,  +hall, we, co- 
pgqate, shq14 w@,co~rdhah ,q d  sbdl qe  &ow 

B~FQRE,the great war, the prqctise 06 im- 
porting duty free many things required> by. 
educational institutions, had, become so thor- 
ough$ eshablishedi as' to be r.egtarded w part 06 
t& n o w 1  coupse of. ~yeats, %%at lnad fimt 
been regarded! aa s special privilege cams to 
be looked upon aa a spacid right; and' insti- 
tutions, justly orS unjustly, considaed them- 
seltpes entitle8 to pmhaae anything required 
$or their maintenance in the lowest world 
market apd to do &is quite rwaxdess oB any 
conditions of high tariff or low trwrii3. Bro-
hibitive tariff; protecti~e taciG; tar% fo1; rea-
enue onlv had little or no interegt $or them. 
''Nade in GFemnmy," "Nade in Japan," 
"Ha& in England," were moEe &miliar in-
scaiptions oa labmatory apparatius than 
"Mix& in America." 

I n  Augu~t~, duky-ihe importation was19% 

sto* and ROW $or the h t  time it is pos- 
s%k b toemme i t  again. Yhe qwfiion of 
whefihet or not i t  is desirable to do so is to the 
mind of the writer a pertinent one. 

%hat i t  was the part of wisdom and goo&' 
policy in the early Bays of our country when 
"higher education '' was represented by a tkw 
denominational instikutions, mainly supporkd 
by pztivqte contributions to p a n t  them the 
pxivilege of impacting witEout daty the in- 
struments necemaiy %or their research, is be- 
yond question. 

Science vas prmtically unknown in @his 

countv; in $act, science as we know it to-&y 
was ahnost unknown in the worldt. The 
amount of apparatius required by dl the world 
was buti a small Eraction of* that now utilized 
by America alone. An astronomical telescope, 
a' compound microscope, a spectroscope was a 
rare instrument for which the world must be 
sought over, and having hated an instrument 
of scientific interest, what more natural than 
that the pioneers of science in this country 
should be allowed to import i t  duty free? 
They were furthering the develo~ment of sci- 

the vas  
H. H. W H ~ T ~ Lence and education and helping to create the 

C ~ ~ V A N  @,Q&D 
demand that now qis t s  for enormous quanti- 

OF TKE PCym S~EI~QENCY 
OF AXERICANPLPNTPATEOL~~IST~, ti% pf such instruments, many of which, hqve 

CORNE~L deyelo~d entirely put of the class of scientific UN~VERSIV 


