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Origins and Status of 

American Botanists 

Scientists should learn more about 
thcmscl\-cs than is possible through p:.r- 
ional observations. As a basis for mail:- 
tilining the proprr supply of trained inen 
in each of the special fields, lvc should 
haxrc accurate inforlnalion about the 
nun~h(>r,ages, and professio!~al prepzra- 
tion of the xvorkcrs in each area. Such 
items as their academic origi~ls and prcs- 
ent fields of employment arc also of con- 
siderable intercst to many adminisirati\-c 
oficcr?. 

In  the abscncc of a ccntrrll authority 
to regulate standards of training and thv 
nun~!~crof Inen in each fii7ld of scicnce, 
the rccponsibility for adx'isi~lg studcnts 
rests larpelv xvith individu-ls xvho de-

L> > 

pend too often on pcrron-il inipri~ssio~ls 
and experience. They anti thc vlrious 
plznning aec~icies that cr:n influence ca-
reers throug!l fi,llox\-ships and grants-in- 
a.id d ~ o u i d  h:-.\-c i~iforination about the 
fields th-it recluire Inore lncn and ahoat 
~vhere  these Inen can be trained to ad-
van1 age. 

IVith the exception of the National  

Dr. Lyon i\ chairman ol the department of 
Botany at Dartmouth College, Hanovel.. K. H .  

31 hfAY ! 9 i i  

C l i a ~ l c sJ .  I,! on 

IZ~gis tcro j  Scipntijic I'i,i.sonncl, thc rec- 
ords for the biological sciences arc fi,\:-

:lnd quite out of date. The  only recent 
an:ilysis of tile numbers and origin<; of 
prolcsjonal botanists Tvas rcportcd in 
1955 by Grci~lach( 1) ,  but it rr:ls bared 
on the facts for 1943, :IS assembled in 
the sewnth ctlition of A?ncrican M p n  of 

Sciivicc. I t  !\.as also 1imitc.d in its ohjec- 
ti\-?.;, rj.ith cmphasis 011 :he academic 
origins of 2015 \vorkcrs. The  publication 
c:f thc ninth cdition, in 1955, rvith the 
hioloqical scivl~tists in a scparatr xrolumc 
( % ) ,  1177 prox.idcd the opportunity for a 
second study of the same, group of ma-
ture scicntish, no\v grown to more than 
2700 in numhcr. 111 addition to an  analy- 
sis for some of thr points that rverc di7- 
vcioped in the Grculach study, the 
botanists of 1955 hav(> been t~thulatcd hv 
age classes 2nd nature of employment. 
T h e  entire group has alto heen dividcd 
into the thrcc major subg~.oups of ( i )  
plant pathologists, ( ii ) plant physiolo-
gists, and (i i i)  the othcr botn~lists. 

For the purposes of this study, a bota- 
nist has heen dcfined as a scientist r\.ho 
lists his or her primary professiond in-
tercst as l~cing in one or more of the 
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plant sciences othcr than the applied sci- 
ences. Botanists are thus taken to include 
\vorkers in plant nutrition, forest pathol- 
ogy, and econo~nic botaily, but the tabu-
lation did not include gcncticiits, hac- 
teriologicts, fori,sti,rs, horticulturists, 
agronomists, or plant breeders. Arbitrary 
decisions ~ve re  made in the c x r s  of sci- 
cntists ~ v h o  IYcrc identified with some 
such field as cytology or biology; such a 
person Xvas rated as a botanist only if a 
primary interest and acti\-i:y ill plant sci- 
ence Tvas indicated by rcsearch titles, by 
mvmbership in professional societies, or 
by his dcp:!rln~cnt in thi, organiz;rtion by 
xvhich he Tvas employ(-d. For the subdi- 
visions of botany, a xvorker lvho indi-
c:rtecl t ~ v o  such special fields as plant 
phyiiology and plxnt pathology Ivas 
tabulated as having a primary intercst 
in the area that Iic named first. 

I11 tahul:iti~q such ilcrns as agc, aca- 
demic origin, zind type of employment, 
certain other arbitrary decisions ~vc rc  
necessary. For example, the age of an  
indi\-idual for irhorn no datc of birth Tvas 
recorded ~ v e s  taken to be about 21  years 
xzl~cn the bachelor's degrcc \{-as a~varded. 
Only thc first bxchelor's degrcc, mlrtcr's 
degrcc, and cloctorate wrrc tabulated. 
\\;hi>11 only the ad\-anccd dcgrcc ~ m s  re-
ported, it \\-;I.: assulnrd (prob?h!y some-
times in error) that the bachelor's dc.;rcc 
had been ta?tpn at  the same institution. 
T h c  occupation of a retired botanist rvas 
conc:idi.red to be that short-n by hi.; last 
position hefore retirement. An important 
disti~lctio~ihacl to be made in the many 
cases of botanists ~ v h o  were employed by 
the state colleges and universities; al-
though most of them do research to 
some degree, they ~vc re  tabulated under 
"educalion" if their oficir:l titlcs indi-
catccl that they Tverc instrntiors in for-
mal classes. 
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Ages and Numbers of Botanists 

T h e  data for the birth ycars of bota- 
nists who were alive in 1955 arc prc-
sented in Table 1, x\.ith the numbers 
recorded by dccadcs through 1930. I t  
could not be expected that men xvho 
were born after 1930 would appear in 
a directory of recognized scicntists in 
1955, and a correction for thosc born 
after 1925 had to be made in setting a 
reasonable figure for 1921-30. The  
major adjustnicnt for this xvas niade by 
tabulating data for the individual ycars 
of birth for the youngest botanists and 
by assuming that the number of men 
trainrd in rach subdivision of botany 
would be essentially the same for those 
born in 1926-30 as for thosc born in 
1921-25 and already listed in American 
Men  o f  Science. This adjustment, plus a 
liberally estirnatrd 15-percent allo~vancc 
for such factors as the delaying rffects of 
the military draft on nicn born in 
1921-25, givrs the adjusted data for this 
decade as 189, 235, and 307, rcspec-
tivcly, for t h r  physiologists, pathologists, 
and othrr botanists. This inakrs a total 
of 731 botanists born in 1921-30 in place 
of the 424 recorded in Table 1. 

Comparison of this corrrcted total 
xvith the totals for all botanists born in 
the rarlicr decades (Tab l r  1 )  shoxvs a 
decrease in numbers of professional bota- 
nists trainrd in rcccnt years. I t  is evidrnt 
that the loss has conic in the catrgory of 
qcneral botanists and in specialties othrr 
than physiology and pathology. Even 
xvith the alloxvancrs niade for delay in 
th? apprarancr of these young inen in 
the dirrctory, at  lrast 100 f c ~ v r r  nirn of 

this decade havc become professional 
botanists than of the previous decade 
( 191 1-20), ~vh ich  shoLved no great gain 
over 1901-10. 

Plant pathology has continued to ell- 
roll men a t  a steady rate of increase, 
although the upxvard trend is sloxv for 
xvorkers horn in this century. Something 
approaching an adequate level of supply 
of xvorkers for the major problems of 
plant diseases may have been rcachcd 
early in the century. Plant physiologists 
arc the only group to show steady and 
rapid gains in nurnbers enrolled in each 
dccade; in this group thcrr is an  incre- 
ment of rnorc than 40 for each of thr  last 
t h r r r  dccadrs of birth represented. 

T h e  failure to add as many inen in 
genrral botany and in such specialties as 
anatomy, morphology, and taxonomy is 
understandable in view of thr  rrscarch 
trrnds of the tinirs, but there is a real 
dangrr that failure to maintain the nurn- 
brrs of thesr botanists xvill result in a 
serious shortagr of these scientists in the 
ycars not far ahrad. Such inen \rill al- 
xvays be ncrdcd, and the supply should 
be maintained in proportion as the total 
number of mature botanists rises xvith in- 
crrasrs in population. Even thr  total in- 
crrase in number of plant scicntists, 
from 2015 to 2711 brtxvren 1943 and 
195.5, is not large xvhen allowance is 
niade for the relative inactivity of about 
1.5 pcrcrnt xvho xvere born 65 or niorr 
years ago. T h e  National Scicncc Foun- 
dation data on nianpoxvcr (3, p. 24)  in 
1951 sho~ved that the percentage of regis- 
trred plant scicntists then undrr 30 years 
of age Lvas definitely lower than the prr-  
centage for any othrr firld of biology. 

Table 1. Botanists who werc living in 1955, listed by categories according to the decades 
in which they were born. 

Pathologists Ph\slologlsts All others All botanists 

Blrth years Per-
No centaqe 

1880 or before 18 2 3 
1881-1890 71 9 1  
1891-1900 156 2 0 0  
1901-1910 189 24 2 
191 1-1920 216 27 7 
1921-1930 130 16 7 
Total  780 1 0 0 0  

Per- Per- Per-
K" centage '' centage lo centage 

11 2 4  95 6 5 124 4 6  
31 6 8  1 6 4 1 1 1  266 9 8 
58  1 2 7  253 1 7 2  467 1 7 2  
99 21 6 367 2 4 9  655 24 2 

143 31 2 416 28 2 775 2 8 6  
116 25 3 178 12 1 424 15 6 
458 1 0 0 0  1473 1 0 0 0  2711 1 0 0 0  

Table 2 Highest academic degrees of professional botanists. 1955 

Pathologists Physlologlsts 411 othrri All botanists 

Doctor's 
Master's 
Bachrlor's or other 
Total 

-- 

Per- Per- Per- Per-
No. centage No. centagc No. centage No. czntage 
- - ~ 

660 84.6 418 91.2 
-

1262 85.7 2340 86.3 
-

98 12" 26 5 '7  211 14.3 371 13.7 
22 2.8 14 3.1 

780 100.0 458 100.0 1473 100.0 2711 100.0 

T o  the cxtent that the trend of doc-
torates in botany can be used as an  in- 
dex of the training of professional bota- 
nists, the data compiled in Doctoral 
Disse~tations Accepted by Awzericnn Cini- 
uersities ( 4 )  sho~v  that the rcccnt trend 
for botany is not encouraging. During 
the ten prcxvar years, 1933-42, the ax'cr- 
age number of doctorates in botany per 
year xvas 105.0 and the corresponding 
figure for zoology xvas 11 2.0. During the 
inactive years 1943-49, the numbrr of 
doctorates in botany and zoology frll to 
63.0 and 62.9 rrspcctivcly. The  nurnbers 
for botany and zoolo5y during the post- 
Lvar ycars 1950-55 hax-e avrraged 119.5 
and 165.1, resprctively, with botany Call- 
ing away froin a peak of 149 in 1953 to 
only 130 doctorates in 1955. These nrwly 
trainrd botanists havr bren, both rela- 
tively and actually, too frxv in number 
for the increase in population and pro- 
frssional openings during thc past 1.5 
rears. 

Acadernic Degrees 

Although it is noLv an acceptrd stand- 
ard of training for a professional cart,c3r 
in botany, as in othcr fields of biology, 
that stridy for the doctorate should be 
undertakrn as soon as possil~le, Lve knolv 
that this \vas not required in carlit,r 
ycars. The  data in a biographical direc- 
tory ( A r n ~ ~ i c c l n  Scicncp) pro-: M P ~of 
vide the facts for almost every man;  
thosc for botanists have been asseinblcd 
in Table 2. 

The  results sho\v a degrcc of graduatr 
training in linr \\.ith that of othrr scien- 
tists and higher than that for some. I t  
is not surprising to find that the physi- 
ologists arc q u i p p e d  xvith th r  doctorate 
to thr  cxtent of niorr than 91 percent, 
since it is a strict requirement for all 
employment in this ficld of rxprrt  tech- 
niques. 

T h r  acadcnlic preparation of thosc in 
the "All others" group xvas not exain-
ined in detail because of the diversity of 
special interests, but no great variation 
from the averarc is to b r  exorctcd. T h r  " 
subaverage sho~ving of the pathologists, 
many of xvhoin had only a master's de- 
gree, may reflect the listing of younK 
~vorkers, since 17 of the 98 lvho had only 
a master's drgree had bern born sincr 
1920. Hoxvever, the fact that most of the 
othrrs in this group of 98 were born br- 
forr 1900 indicatrs that the master's dc- 
grce xvas once, but is no longer, consid- 
crcd adrquatr  training for this specialty. 

Undergraduate Origins 

It is interesting and instructive to nott, 
the colleges and universities that havr. 
made significant contributions to the UII- 
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drrgraduate and graduate education of 
the botanists of America. This is the topic 
so thoroughly treated by Greulach ( I )  
for the professional workers of 1943. 
Sincr most of the 2711 botanists now 
listed in the 1955 edition of Arn~ricnn 
M e n  of Science wrrr covered by his 
analysis, the data can br expectrd to sup- 
port many of his findings, and they do. 
The differences are also intrresting, and 
sornr nexv points have brcn brought out. 

The  importance of the largc universi- 
ties, notably those that bear the names 
of the states, in launching profrssional 
botanists on their carrers can bc judged 
from Tablr 3. This table sholvs rach 
American college and university that has 
15 or more undergraduatc alumni \rho 
arc now listed as botanists. The 37 insti- 
tutiorls listed in Table 3 that are sup-

ported largcxly by public funds account 
for the training of 45 percent of the 
2640 living botanists, exclusive of 71 who 
took their bachelor's degrees in colleges 
outside of the Unitrcl States and Canada. 
The  emphasis on botany as a basic sci-, 
rncc for the agricultural courses in rnost 
of thcse public institutions accounts for 
the opportunitirs that they offer, but frw 
of the 1180 rvorkers trainrd in thcse in- 
stitutions brcarne specialists in applied 
botany, although some of thrni do r r -
srarch in that arra. 

The  importance of the opportunity for 
thorough undcrgraduate training rx-
plains, in part, why 317 alumni of the 
14 private collegcs and universities that 
arc listed in Table 3 chose careers as 
botanists. These institutions all have 
fairly largc undergraduatr enrollments, 

Table 3. Principal undergraduate origins of American botanists. Institutions that hair 
15 or more professional botanists among their alumni. (Numbers in parentheses indicate 
alumni with doctorate in botany awarded 1936-50.) 

No. of 
botanists Public (37) 

California (Berkeley) (67)  

Minnesota (39)  

Wisconsin (30)  

Cornell (30)  

Nebraska (23 ) 

Ohio State (20)  

Massachusetts ( 18) 


42 Illinois (17) 
42 Washington State (20)  
38 Michigan (23)  
37 Michigan State ( 8 )  
36 Missouri (16)  

33 Pcnn. State (21) 
32 Oregon State (14)  
31 I o w a S t a t e ( l 7 )  
30 Toronto ( 4 )  
26 Kansas State ( 8 )  
25 Indiana ( 9 )  
24 Maryland ( 9 )  

22 California (L.A.) (20) 
22 Idaho (18)  

20 Rutgers ( 9 )  

19 Clemson ( 7 )  

Utah State ( 9 )  

Maine ( 6 )  

Saskatchewan ( 6 )  

Washington (Seattle) ( 11) 

Arkansas ( 10) 

Colorado -4. and M. ( 8 )  

Miami (Ohio) (21 ) 

North Carolina ( 17) 

Pennsylvania ( 9 )  

Purdue ( 10) 

Texas ( 9 )  

Utah ( 4 )  

Cincinnati (8 )  

West Virginia ( 11) 


Totals  

Private ( 14) 

43 Chicago (23)  

3-1. Harvard (22)  

26 DePauw (14)  

25 Wabash (6 )  


23 Oberlin ( 7 )  

21 Butlcr ( 9 )  

21 McGill (4 )  

20 Dartmouth ( 8 )  

20 Syracuse (15)  

19 Columbia ( 13) 

19 Stanford ( 8 )  


16 Queens (Canada) ( 2 )  

15 Geo. Washington ( 2 )  
15 Wellesley ( 7 )  

317 

but details of staff and equipment to 
teach plant science are probably more 
important in vie~v of the absence from 
the list of such equally large private in- 
stitutions as Colgate ( 1 botanist), North- 
\vestern ( l o ) ,  Princrton ( 1) ,  Smith 
( 11) , Sxvarthmorc ( 5 ) ,  Vassar ( 4 ) ,  and 
Yale (8 ) .  T h r  fact that 14 private col- 
leges arc listed in Table 3, ~vhereas many 
state univrrsities are not listed, is more 
difficult to understand, unless it br that 
the public institutions not on this list 
give niorr specific attrntion to botanical 
instruction for studrnts \rho are on their 
\ray to carcrrs in applied botany. 

The marked productivity of certain 
liberal arts collrgrs that offer little or 
no graduatr work in botany rvas notcd by 
Creulach. He found that 1 2  of them, 
located, with onr rxccption, in the area 
from Indiana to Pennsylvania, produced 
about 39 percrnt of the botanists from 
liberal arts collegcs othrr than the Uni- 
vrrsity of Chicago, Harvard, Syracuse, 
and comparable institutions w-hich rni- 
phasize graduate ~vork. 

His prrdiction of a change in the 
nirnibrrship and ranking of this group 
has been verified. With thr oniission of 
the ~vonien's colleges of Wellesley and 
Smith, which still stand highrst in their 
class, thr  ranking of thcse oolleges is 
now: DePauw, Wabash, Obcrlin, But-
ler, Dartmouth, Ohio M'esleyan (10 
botanists), Earlharn ( 9 ) ,  Ohio Univer- 
sity (8),Bucknell (51, 1,ebanon Valley 
(51, and Wooster (0).T h r  only major 
change in ranking is that of DcPau~v,  
which does have sorne graduate work. 
There are now three othcr small collegcs 
-Acadia, Colorado College, and Po-
niona, with seven botanists each-that 
have passrd thr last three of the original 
list, ~vhilc Albion and Bcloit now have 
five each. Without thorough andysis of 
the reasons for the significant contribu-
tion of these 16 relatively small collegcs 
to botanical education, it is probably cor- 
rect to attribute it to strong teachrrs and 
to administrative policies that allow 
them to ~vork in separate departments of 
botany or thcir equivalent, as Lvas notcd 
by Knapp and Goodrich ( 5 )  in their 
study of sonic of the sarne collcgcs. 

Drspite the importance of the 51 in- 
stitutions named in Table 3 in giving. 
basic training for careers in botany, thcse 
account for the undcrgraduate origin of 
only 1497, or 56.5 prrccnt of the bache- 
lor's drgrecs. Although this is a notable 
contribution by about .5 pcrcent of the 
colleges of Amrrica, it indicates a loss 
in thcir influence, since Greulach found 
that 63 prrcrnt of the botanists of 1943 
had received their bachrlor's degrees in 
approxirnatrly the sarnc .5 1 institutions. 
The  nurnbrr of collegcs that have at 
least one botanist on the alumni list rose 
frorn 303 to 401 in 12 years. This means 
th2t nearly 100 collcgcs, mostly sniall, 
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11:~vc started botanists on their careers in 
recent years. 

T h e  baccalaureate origins of men ~ v h o  
obtained doctoratcs in botany at  rlmcri- 
can universities from 1936 to 1950 have 
been rcported in tabular form by Trytten 
( 6 ) .This analysis covers only the younger 
llleil lvho are sufficiently active as pro-
fessional botanists to have been listed in 
Americi in  :Men of Sciencc,  and there is 
hound to be a discrcpmcy bet~vcen hold- 
ers of doctorates and employment as 
professional l~otanists. Many such bota- 
nists have taken degrees in applied botany 
or other fields, and it appears t h ~ t  many 
holders of doctoratcs in botany from ccr- 
tail1 graduatc schools (for example, Ford- 
ham, Catholic Uni~~ers i ty ,  Radcliffe, and 
Louisi'rna University) do not become 
actil-c r i~ough as professional botanists 
to he recognizcd by A111e7,ican M e n  of 
Scicncc. 

For purposes of comparison bet~veen 
the trvo I~ascs for studying acadelnic 
origins of "botanists," the numbrr of 
alumni from each institution listcd in 
Table 3 ~ \ - l ~ onobv hold doctoratvs in 
botany obtairlcd in the period 1936-50 is 
shown in parentheses after the name of 
;I10 institution. I t  is clcar that the leaders 
are the sami. by eit11c.r criterion, hut the 
relative rating of some cmtries belo\,v the 
leadilrs in clach column-for example, 
Xlialrli University (Oh io )  and Syracuse 
--~vould be changed appreciably if a 
recent doctorate in hotany !yere used 
7s the criterion. ?'hi. reasons for the 
differences are too numerous to evaluate, 
and the principal data in Tahli. 3 give a 
more accurate picture of the origins of 
the professional botanists of 1955. 

Graduate Schools 

The  ~vosk of thr  graduatc schools is 
not kno~vn to thr  scientiiic public in any 
detail in spitr of thcir relatively small 
numbcrs. Individunls know thc d c p ~ r t -
mrnts of thcir o ~ v n  specialty, hut thcre 
i\ much variation in thr  productivity of 
graduatc studi.nts over the years, as 
Greulacli notcd for the 60 Arr~erican 
univrrsitics rcprescnted by 16-1.0 doctor- 
ates held by thc botanists of 1943. This 
numbcr has now risen to 2293 doctoratcs 
in plant sciencrs, from 92 institution^; 
botanists of American college origin hold 
only a fcrv doctorates from abroad. 

T h r  majority of these urliversities are 
sho\v~i in Table 4, listcd in ordcr of the 
rltirnber of doctoratcs arvarcled to bota- 
nists. Thi. first 12 were also the leaders 
in ntlirlbers in 1943, with minor changes 
in thr orclcr of listing. Thrrc. are no1v 
56 graduate schools t h ~ t  ha1.e a mini-
mum of three Ph.D.'s in plnnt science,. 
Thesc, as opposed to 46 schools in 1943, 
pro\~ide 98 percent of the total, but the 

12 leaders still account for t~vo-thirds of ences in ordcr of rating for most of the 
the doctorates, a loss of only 3 percent in institutions. The  first t rn  are in nearly 
the continuing disprrsal of graduate the smie  ordcr; the nuinher of doctoratcxs 
training. in botany for 1936-50 ranqcBs from 1311 

There have heen sorr~c large g-tins and for IVisco~~sin to 52 for Ohio State. Chi- 
losses in the ranking of the other 44 most cago droppcd to fifth placc, ~v i th  89, ant1 
proctuctivc schools. Notahlc rises in rank i o ~ v a  State gainect seventh place, ~ v i t h  
in 12 ycars bvere made 11y i o ~ v a ,  Rutgers, 76 doctorates for the same 15 years. 
nukc,  Purdue, North Carolina, and Of the next ten United States gr2;du- 
Oregon Statc, all tax-supported universi- ate schools that arc listed in Tablc -4, 
ties ~v i th  the exception of Duke. Sharp eight appear in the srlme second group in 
los,ses in ran!t arc rccordrd for Johlls thr  Trytten listing of doctoratc~s lor 
I-Iopliins, Pittsburgh, Univc>rsity of 1936-50, ~ v i t h  Ru:gers and ?rlIissouri dis- 
I'Tashington (Seattle),  Catholic Univer- placed in rating by Louisiana and ~v i th  
sity, C;incinnati, Syracuse, and Chloraclo, a tie bct~veen Indiana and Virginia. 
~v i th  a clcar tendency for the privatc.ly Asidc, from other details of 0rdc.r of rat- 
cndo~vcd schools to be the principal los- ing, the out\tanding graduate schools of 
ers. Ncnr n:imc1s it1 the i i r t  50 places are botany are rssentially the s:!me for rlxc 
the I'nivi~sitl- of California (Los An- trvo sets of data. 
prles),  Kansas Statc, North~vcstcrn, I t  is of some interest to considcr the 
Fordham, Texas A. and hl., and the, five extent to ~vhich the, various gr:,.d:i?ti% 
that ti(, with Syracusi., ~ v i t h  four doctor- schools srrvc students from othcr col-
ates each. leges, as they must, since t l~e rc  x c  so 

A compariion of Tablc 4 x\.ith a cor- ferv placcs :shere a Ph.D. degree may be 
respoi~dir~ptabulation of doctoratc.~ in earned undcr a full statr of espcrt3. Irl 
pure botany from graduatc schools in tlir this connc,ction, a compariion of ihc first 
United States, r c p o ~ ~ c d  and second columns of fi:!ui-(2s undcr tlic, as by Trytten 
( 6 )  in 1955, sho~vs only minor diffcr- ht7ading "Ph.D." in Table 1 sho~vs some 

Tablc 4.  Colleges and universities where American botanists did thcir ~ r a d u a t c  study and 
data on total numbcr of doctorates and mastcr's degrees lrom each. (Yumbers in paren. 
theses indicaic candidates who received undergraduate degrees from other institutions.) 

~ --- - ---- ~p-


1ns:itution Ph.D. M.A. Institution Ph.D. h4..4. 
- - ~ . -- ~ ~ 

Wisconsin 257 (222)  1 4 6 ( 1 0 3 )  Geo.\Yashington 9  ( 5 )  11 ( 5 )  
Cornell 214 (184)  52 (38 )  McGill 9  ( 4 )  21 ( 9 )  
Chicago 174 (144)  84 ( 6 2 )  Louisiana 7 ( 7 )  19 ( 1 5 )  
California (Berlieley) 163 ( 1  13) 51 (24 )  Korth Carolina State 7  ( 6 )  15 ( 9 )  
14innrsot:t 140 f 107) 94 ( 5 2  Radcliffe 7  ( 6 )  8  ( 6 )  
Harl-ard 1 2 3 ( 1 0 1 )  102 ( 7 9 )  Mansasstate 6 ( 3 )  20 (10 )  
Michigan 90 (68 )  63 (41 )  Korthwcstern 6 (5) 11  ( 9 )  
Iowa State 88 ( 6 4 )  71 (51 )  West Virginia 6  ( 3 )  16 ( 6 )  
Columbia 86 ( 7 3 )  4.5 (33)  Catholic 5 ( 5 )  4 ( 6 1 )  
Ohio State 69 (42 )  74 ( 3 8 )  Cincinnati .5 ( 4 )  10 ( 5 )  
Illinois 68 ( 5 4 )  58  (38 )  Fordham 5 ( 5 )  4 ( 4 )  
Wasilinglon (St. Louis) 53 (44 )  26 ( 1 6 )  Ka~lsas 5 ( 3 )  10 (.1) 
Iowa 43 (37 )  44 (35 )  Texas A. and M. 5 ( 5 )  10 ( 9 )  
IVebraslta 41 (31 )  42 (18 )  Louisiana State 4 ( 2 j  8 ( 5 )  
Toronto 39 ( 2 8 )  28 (16 )  Massachusetts 4 ( 2 )  16 ( 3 )  
Rutgers 38 (31 )  27 (19 )  New Yo:k -5 ( 2 )  3 ( 1 )  
Yale 38 (3-1) 23 (18 )  Oklahoma 4 (-1) 21 (16 )  
Pennsylvania 37 ( 2 6 )  16 ( 7 )  Syracuse 4 ( 1 )  13 ( 3 )  
Duke 34 (31 )  16 (11 )  Vanderbilt ( 4 )  2 (1'1 
Maryland 31 (23)  28 (16 )  Manitoba 3 ( 2 )  4 ( 0 )  
LIissouri 31 ( 1 2 )  37 (13)  Alberta 2  ( 1 )  10 ( 3 )  
Purdue 31 (25 )  36 (27 )  -4rizona 2 (0) 6 ( 0 )  
Michigan State 27 (25 )  42 (28 )  Brown 2  ( I )  8  ( 1 )  
iYashinqton Statc 26 (15 )  27 (16 )  Co lo rado(U. )  2 ( 2 )  17 ( 1 1 )  
Johns Hopliins 25 ( 2 2 )  1 ( 1 )  Lava1 2 ( 2 )  2 ( 2 )  
Stanford 22 (20)  16 ( 7 )  Marqurtte 2  1  5 ( 1 )  
North Carolina 21 ( 1 4 )  22 ( 1 2 )  Montreal 2 ( 0 )  1 ( 0 )  
Indiana 19 (12 )  16 ( 5 )  Notre Dame 2  ( 2 )  2  ( 2 )  
Oregon State 17 (17 )  16 ( 7 )  Oregon 2 ( 2 )  6 ( 4 )  
Pittsburgh 16 (12 )  12 ( 6 )  Rochester 2  2  1  ( 1 )  
V i r~ in ia  16 ( 1 4 )  11 ( 7 )  Utah 2 ( 0 )  12 ( 2 )  
Calif. Inst. 'Trch. 15 ( 1 4 )  1 ( 1 )  
California (L. .4.)  10 ( 5 )  12 ( 3 )  25 others with 1 doctorntc epcb (+oi i~c  
Pennsylvania State 10 ( 5 )  22 ( 9 )  honorary) and a total of 73 master's 
Texas 10 ( 7 )  13 ( 2 )  degrees. 
Washington (Seattle) 10 ( 7 )  11 ( 3 )  

~ - - ~ ~ ~ --



--- - 

diffrrrnces anlong the univrrsitics rcp-
resented by ten or rnore degrees. Of the 
12 leadcrs, only Ohio State, California, 
and Iobva State clrew on graduates of 
othcr colleges for less than 75 percent 
of their Ph.D. candid,ltcs. Of the schoois 
that rank farther down the list, Oregon 
State., Michigan State, California Insti- 
tute of Technology, Eukc, anti Stanford 
take at least 90 percent of thcir success- 
ful doctorate candidates froin othcr col- 
leges; Missouri is the exception in grant- 
in? morc than half of its doctorates to 
its orvn graduates. 

I n  vie\\. of the great variation in dlt-I  
on the a\varcl of the master's degree. 
~vhich is often only a step on the rvay to 
a Ph.D., a detailed analysis is not rc-
quircd. T h e  d l t a  in Tab!ix ,1 shorv the 
sources of most of the 2000 ma~tcr ' s  dc- 
grcrs th:t h l \ ~ e  been tons~~:~rded 2 ( i 0  
livin-: botanists by 172 schools. Th(: table 
rcvcals that several irlstit~itions frc- 
quently give 1 or 2 years of gradultc 
work to their orvn alumni znd to tllose 
of other institutions l~efore these q a d u -  
ate students go clscrvhere for their doc- 
torates. Oklahoma, Colorado, and hlas- 
s~chusetts arc good examples of such 
acti\~e schools. 

This practice of beginning graduate 
\;rorlr in one placc ancl co:npleting i t  else-
rshere is, of colnrsc, n:)t lir-litcd to the 
srnaller grad~iatc schools. T h e  d?ta in-
dicatc,, for example, t h ~ t  Harvard, Ohio 
Stat(,, Io\va, Nebrask?, and hlichigan 
Stzte not only award many Ph.D.'s iii 

the plant sciences but also start some rncn 
on the ro ld  to doctorates frorn othcr in- 
stitutions, although sornc of the numcr- 
ous master's degrees frorn these larae 
uni\~ersitics go to s t~ id r l~ t s  to \vhom thcy 
l?tf-:. -1,:ard th- doctor's degree. 

The  relatively srnall number of mas-
tcr's degrees from Corn,~!I, California, 
Johrls Hopkins, znd California Insritutc. 
of '~cchnology s21orv the stroilg emph-isis 
on the I'11.D. degree. In  fact, the pre- 
dominance in n~:r:lb-rs of plant scien!isfi 
v;ho have doctoratcs over those rvho have 
only the m-istcr's dcgrcc spe~lcs for tlir: 
high standard of scholarship and prep:\- 
ration lor careers in plant :;ciencrs every- 
where. 

Employment Categories 

T h c  status of botanists in the various 
professional occup:~tions is of p~r t icular  
interest to youny pcoplc and to their ad- 
visers in the sc!~ools and col!eges. Te:lch- 

Tab!e 5. Elnployment categories of botanists who are listrd in Ameiicnn M e n  o,f Science, 
edition 9 .  

Pathologists Physiologis:~ All others All botanists 
..--..--~ --- -- ~-~ 

Per- Per- Per- Per-
centage ccntage D'". centage centage 

-- - -- --.- -- - ---- --	 ----

Education 257 '32 9 228 1 9  8 1099 7 1 6  1584 5 8 1  
Gove~nment ~ 1 9  53 7 129 28 2 151 10 3 699 25 8 
Industn 68 8 7  52 1 1 3  86 5 8  206 7 6  
Resea~ch 21 3 1 1 7  1 0 ' 3 l 1 9  8 1  190 7 0 
Pri\ atr woik 12 1 5  2 0 4  13 1 2  32 1 2  
Total 730 1000  153 1 0 0 0  147'3 100 0 2711 1 0 0 0  
- -- - --- - -

crs know most about opportunities in 
~ d ~ i c a t i o nand in govcrnrnent rvork. 
Opcnings in industrial laboratories and 
research institutions are two other possi- 
bi!ities. Until quite recently, few data 
were availablc on thc relative n~imbcrs 
of such 12ossibilities. T h e  National Sci-
ence Foundation has publi\hcd somc in- 
formation from the National  Iiegi.rfer 
of Scientific Personnel ( 3 ) ,  and rnorc 
may be expected to follo\v. 

Some facts about the employment of 
the botansts in thc 1955 edition of 
dnzerican M e n  oJ Science ha \~c  been 21s-
scmblcd in Tablp 5. T h e  t\vo large sub- 
divisionc of pathologists and physiolo-
~ i s t s  were tabulated seplrately becatire 
of the spccial training and employment 
openings for such \vorkrrs. T h e  predorni- 
nmce  of rduc::tional activities for all 
othcr botanists, as a group, confirms 
common knor\.lcdge, but the data for 
this yroup also reveal that openings cail 
be fotind in industry and other research 
projects. I t  is c\~idt>ilt that only the pa- 
thologists, as a group, dcpcnd heavily on 
governmrnt positions as thcir m:~jor 
sourcc of employment. Physiologists arc 
the rnort ~v(3nly ciistribl~tcd of all rvith 
rcspcct to ernploymcmt fields. 

Industry sccms to o5er opportuniticr 
to a great varicty of special;uts 111bol?ny. 
These scitntists arc p:~rticuia~lyneidcd 
for their skills in connrction \vith indus- 
trirrl products froin seeds, fruitq, and 
fibcrs and from the varicd biochemical 
transformations ca~iscd by bactrrill and 
fungi. A study t h ~ t  is norv hcing madc 
by a committee of plant physiologist\ 
( 7 )  rcvcals many opcnings for plant sci- 
entists in this area, \\.it11 a possible short- 
2ge of mcn qualified to meet the needs 
of sonlc industries. Much of the rvork in 
industrinl lal~oratorics or as con:uItants 
involvcs rcsearch for \vhich botanists arc 
v,,ell prrparcd. 

Summary 

T h e  biographical data on botanists in 
thr ninth edition of ,4?ncrican M e n  of 
Science,  supplcmcntcd by limited infor- 
rnation from other sources. s h : , ~  a trc:nc! 
toward reduced nrirnbcrs in the younqcr 
age groups, except for a continued in-
crease in physiologists and a stabilized 
supply of pathologists. T h e  2610 ho:a-
nists xvith bachelor's degrees from i \m(>r .  
ican colleges represent 401 undergraclu-
at? institutions, but morc than half ol 
them are alumni of a group of 37 1:rrijc 
uni\~crsitics supported by public f~unds 
and 14 pril~ately cndorvrd colleges. Mori. 
than 86 pclcrnt of the lx~tanists have 
t',kcri doctorates from 92 gradu-ttc 
schools, but 12 of the largest ones, lo-
c ~ t c d  chiefly in the statc uili\~ersi?ies, 
hnve pro\~ided trvo-thirds of thrse de-
grccs; rnore than three-four!hs of the 
c-ndidates c?me from other collegcs f ~ r  
tli-ir ad\~z.nccd training. Thci i  firlds oi 
rinploymcnt are prc-dominrlntly in cdu- 
cation and in govcrn~neilt vrvicr,  but 
appreciable nurnber~ ;lrc doing resrarch 
lvorlr for industry or in r?onindu,;trial 
labor.l!orics. 
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