
Copyright 0 1992 by the Genetics Society of America 

Perspectives 

Anecdotal, Historical and Critical  Commentaries on Genetics 
Edited by James F. Crow and  William F.  Doue 

Sixty  Years Ago: The 1932 International  Congress of Genetics 

James F. Crow 

Genetics Department, University of Wisconsin, Madison, Wisconsin 53706 

T HE Sixth  International  Congress of Genetics, in 
Ithaca, New York in August, 1932 must have 

been an exciting  experience in those dreary, depres- 
sion, dust-bowl years. Five hundred  and sixty-two 
people came to Cornel1 from  35  countries,  often  at 
considerable financial sacrifice, for in those days par- 
ticipants paid their own expenses  (Figure  3  (foldout)). 

The Congress (JONES 1932)  featured  demonstra- 
tions of living organisms,  charts,  photographs, and 
hundreds of microscopes for viewing specimens, es- 
pecially cytological. Exhibits included 15  groups of 
invertebrates,  including  aphids,  echinoderms, mol- 
lusks and tunicates, many with living specimens. 
There were 15  vertebrate species and  35  genera of 
plants. In  addition  there were an  equal number of 
vegetable crops, flowers and fruits. The description 
of the exhibits took about  250 pages in the volume of 
abstracts available at  the  start of the Congress. The 
sheer  magnitude  and variety must have been  over- 
whelming. The living plant  exhibits,  extending  over 
about a  hectare,  attracted  the most attention.  These 
involved careful  planning, with many of the types 
grown  experimentally the year  before  to  determine 
planting  time so that  demonstrations would peak in 
August. This was done  under  the supervision of MAR- 
CUS RHOADES, who did much of the field work himself, 
and  that same  year received his Ph.D.  from  Cornell. 
(RHOADES recently  died and will be the subject of an 
obituary in a  forthcoming issue.) The most popular 
exhibit was a “living chromosome  map” in  which 
mutant maize plants were arranged in positions cor- 
responding to  the locations of the mutations  on the 
linkage map  (Figure 1). The Congress  set aside ample 
time  for  seeing the exhibits,  including all day Sunday 
for those who didn’t want to see Niagara Falls. Like 
the  currently  popular  poster sessions, these  offered 
the  opportunity  for individual discussions. According 
to  the Congress  description, “Even a most retiring 
person will easily find  an  opportunity  to  approach  a 

Genetics 131: 761-768 (August, 1992) 

person demonstrating his exhibits, in order  to ask a 
question or to  start  a discussion.” 

My reason for  featuring this particular  Congress, 
however, is not the exhibits,  but the  number of out- 
standing addresses that have had  a lasting influence. 
The year 1932 was near  the  end of the golden era of 
classical genetics, the period when the tools were 
breeding  experiments  and  the microscope and when 
the  riddles of genetic transmission were largely solved. 
The advances of the previous 32 years had  created 
the new science of genetics. 

Before discussing the Sixth Congress, I’ll briefly 
mention some other early ones. The First antedated 
the rediscovery of MENDEL’S laws. The “International 
Conference  on Hybridisation and on the Cross-Breed- 
ing of Varieties” was held in London on July 1 1-1 2, 
1899  at  the instigation of the Royal Horticultural 
Society. The Congress featured  a talk by WILLIAM 
BATESON, soon to become one of MENDEL’S earliest 
and strongest  supporters. The Second  “International 
Conference  on  Plant  Breeding and Hybridization” 
occurred in 1902, in  New York City. Four years later 
the Royal Horticultural Society again convened  an 
“International  Conference  on Hybridisation and Plant 
Breeding” in London in 1906,  and again BATESON 
was featured, this time as President.  In his  talk he 
urged  that his  new verbal construct genetics be 
adopted. Accordingly, the  printed volume was enti- 
tled Report of the Third  International Conference on 
Genetics. For the first time, animal experiments were 
included. The Fourth  Congress of Genetics took place 
in Paris in 191 1. The Fifth was scheduled  for 1916, 
five years later,  but  World War I intervened,  and it 
was not held until 1927, in Berlin. By then genetics 
and geneticists had  grown; 903 members  from 35 
countries attended,  and  the Proceedings include 148 
papers. 

The Sixth Congress, the subject of this essay, was 
held  on  schedule five years later. The Seventh was 
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planned for 1937 in Moscow, but was postponed a 
year by the National Academy of the USSR and was 
eventually held in Edinburgh in 1939. One month 
before  the  opening the Russian delegation withdrew 
and 50 papers were cancelled. O n  the second day  of 
the Congress, British citizens living in Germany were 
advised to return  home  and several non-British dele- 
gations left. The Congress  continued, however, with 
most  of the  members  remaining. O n  September 1, the 
day after  ad-journment,  fighting began on the Polish- 
German border. The SS Athenia with several geneti- 
cists aboard was torpedoed in the Atlantic. B. PRICE, 
C.  W. COTTERMAN, W. LAWRENCE and W. R. SINGLE- 
TON survived but  the F.  W. TINNEYS of the University 
of  Wisconsin perished. 

T o  return  to the 1932 Congress: the  President was 
T. H. MORGAN (Figure 2). His attendance was greeted 
with great relief, for  he  had recently been in a severe 
automobile wreck and his friends  feared  that  he would 
not  recover i n  time. MORGAN'S address dealt mainly 
with history, but  he listed  what he  regarded as the 
five  most important problems. They were: ( 1 )  "growth 
and duplication" of genes; (2) physical interpretation 
of synapsis and crossing over: (3) relation of genes to 
characters; (4) nature of the  mutation process; ( 5 )  
application to plant and animal breeding. This re- 
flected the state of genetics at the time. Transmission 
genetics was essentially solved, and it was time to 
understand  the  gene and development in a  more basic 
way. MORGAN had no way of knowing that  the study 
of  tiny organisms and  enormous molecules would 
converge in the decades  ahead. 

One of the most exciting and influential addresses 
was delivered by H. J. MULLER. This was not long 
after his discovery of  X-ray mutagenesis, and he ex- 
ploited this tool to  the fullest. He reviewed the induc- 

tion  of mutations and chromosome breakage by radia- 
tion,  and  among other things emphasized how the use 
of deletions enabled h i m  to discern the  difference 
between gain and loss of gene  function.  He  introduced 
the now-standard vocabulary of amorphic, hypo- 
morphic, hvpermorphic.  neomorphic  and  anti- 
morphic mutations. MULLER also introduced  the idea 
of dosage compensation and its elucidation by hypo- 
morphic mutations. Although his preferred mecha- 
nism turned  out to be wrong, the observation was 
remarkably astute  and the generalizations from it to 
the meticulousness of evolution remarkably far-reach- 
ing. I have long erl-joyed MULLER'S reasoning from 
dosage compensation of mutant alleles to  the conclu- 
sion, later abundantly  confirmed,  that normal alleles 
are not completely dominant. What a wealth  of inge- 
nuity of both concept and  experimental trickerv he 
displayed! Those who  claim MUILER as the idea  man 
of early genetics can find ample  supporting evidence 
here. 

A. H. STURTEVANT, with typical conciseness, dis- 
cussed the possibility  of using mosaics for  elucidating 
developmental patterns. The newly discovered clarpt 
mutation in Drosophila  simulans, which produced  a 
high rate of nondisjunction in early cleavage, greatly 
facilitated this analysis. I t  was to be many years before 
the  corresponding  mutation was found in Drosophila 
melanogaster. The system was then  exploited  for  fate 
mapping and  neurogenetics, and  SEYMOUR BENZER 
coined the eponymous unit sturt. 

CURT  STERN presented his famous experiment 
using translocations to  demonstrate  the physical real- 
ity of crossing over. His diagram from this Congress 
has been reproduced in one textbook  after  another. 
Essentially the same experiment had been done in 
maize by HARRIET  CREIGHTON  and BARRARA MC- 
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CLINTOCK, but was published elsewhere. At this Con- 
gress they went further  and used doubly hetero- 
morphic  chromosomes to  demonstrate  four-strand 
crossing over. This was a subject of interest  at the 
time because of BELLING’S hypothesis of crossing over 
as a copying switch between newly replicated strands, 
which would not  permit  four-strand  exchange. Mc- 
CLINTOCK’S name  appears  at many  places in the  pro- 
ceedings. She gave a paper  on  nonhonlologous  chro- 
mosome associations. She also did the cytology for 
another  important  paper,  that of L. J. STADLER. STAD- 
LER, deep  and thoughtful as always, argued cogently 
that  radiation  produces mainly chromosome  re- 
arrangements  and few, if any,  “real”  gene mutations. 

In contrast, TIMOF~EFF-RESSOVSKY discussed for- 
ward and backward mutations in great detail and 
believed that X-rays could indeed  produce  both.  He 
ended his paper on a  euphoric note: “We geneticists 
are in a very happy condition: our science is young, 
its ‘development  curve’ is rising rapidly and the future 
w i l l  bring us the most interesting facts and views 
concerning the  gene  problem.” Alas, this was one year 
before  Hitler  came to power and TIMOF~EFF’S life 
changed  for  the worse as  he was caught up i n  both 
tragic  dictatorships,  Germany and USSR. 

R. A. EMERSON gave a  thorough review  of  maize 
genetics. All 10 linkage groups  had by then been 
identified, some 100 mutations had been assigned to 
a group,  and  about 50 had been reasonably well 
mapped (Figure 1). The assignment of linkage groups 
to chromosomes was done mainly by MCCLINTOCK, 

using trisomics. The trisomics, in turn, were obtained 
using GEORGE  BEADLE’S asynaptic gene, which pro- 
duced abundant triploids from which all the primary 
trisomics were easily derived. EMERSON also described 
the variegated pericarp genes, now  known to be  the 
result of a transposable element.  Later R. A. BRINK 
made this mutant  the focus  of  his study, and varie- 
gated pericarp became a part of the MCCLINTOCK 
legend. 

BEADIX wasjust  deserting  corn  for Drosophila and 
w a s  engaged i n  showing, through  the use  of attached- 
X chromosomes, that crossing over was a  four-strand 
phenomenon  and  that  chromatid  interference was 
negligible. The genetical and cytological  analysis  of 
crossing over was an important subject at  the time and 
several other papers were also devoted  to it. 

A. F. BLAKESLEE described a mountain of  work on 
the  jimsonweed,  Datura. Cleverly starting with a  dou- 
bled haploid,  he systematically found all the primary 
trisomics and most  of the possible secondaries (extra 
isochromosomes) and  tertiaries (fusions of arms from 
different chromosomes). Each had a characteristic 
phenotype which, because the  strain was isogenic to 
begin with, was caused solely by gene dosage effects. 
( I  recall the  euphoric  but  short-lasting belief shared 
with m y  late colleague KLAUS PATAU, after  the discov- 
ery of the first human trisomic, that by analogy with 
Datura he would soon identify 22 more.) BLAKESLEE 
also  used the trisomics to assign mutant genes to 
specific chromosome  arms. 1\11 the Datura species  had 
the same chromosome morphology and  number, yet 
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FIGURE 3 . - C h x q >  pho tograph  made o n   A u g u s t  2.5, 1932. Of .562 members   r eg i s t e red  at Ith;lca, 389 are shown.  

I F. A. E. Crew 27 C. C. Hurst 53 Myron Gordon  79 S. J. Holmes  105 Yun-Kuei Yang 
2 F.  B. Hutt  28 J. W. Gowen 54 J. B. S. Haldane 80 C. L. Huskins 106 C.  H. Chung 
3 Katherine S .  Brehme  29 E. H.  Gay 
4 R. G .  Jaap 

55 L. R. Waldron 81 L. C. Glass I07 E. A. Lods 

5 Edward J. Wenstrup  31  Anastasia J. Romanoff 57 Margaret  Gaines 83 Mrs. S. Belfield 109 W. J. Sando 
6 Sara F. Passmore 32 N. Dobrovolskaia-Zavadskaia 58 Mrs. J. Rheinheimer 84  Roy E. Gibson 
7 J. L. S. Simpson 

I10 W. H. Leonard 
33 Mrs. F. W. Herriott 

8 Florence L. Barrows 34  George  Haines 
59 J. Rheinheimer 85 A. Richards I I 1  T. R. Stanton 
60 George  H.  Shull 

9  Helen Besley 35 Th.  Dobzhansky  61 G. P. Frets 
I I2  G .  F. Sprague 

10 Helen  Houghtaling 36 L. C. Dunn  62 N. R. Speiden 88 A. H.  Estabrook 1 14  Florence  Stuck 
1 I3 A. A. Bvran 

1 I Solomon  Horowita 37 Lua A. Minns 63 C. F. Feng 
I2 G .  L. Slate 38 Lillian Phelps 64 E. S. McFadden 90 W. D. Merrell 
13 W. H.  Alderman 39 R. J. Kamenoff 6 5  Matthew Fowlds 91 E. B. Babcock 117 F. M. Vicari 
14  John T. Bregger 40 Marcus M. Rhoades 66 Curt  Stern  92 L. H.  Snyder 
15 David H.  Thompson  4 1 Barbara  McClintock 
16 A. P. French 42 Virginia  H.  Rhoades 68 C. D. Darlington 94  Corrado  Gini  120 G .  0. Hall 
17  Glen  Salisbury 43  Harriet B. Creighton  69 0. L. Mohr 
18 E.  E. Heizer  44  Luther  Smith 

121 W. A. Maw 

I9  Kenneth L. Turk 
122 Maurice  Proulx 

4 5  L. H.  Newman  7 1 Mrs. Barbara Davis 97 R. Goldschmidt 
20  Stuart N. Smith 

123 J. L. Lush 
46 G .  H.  Cutler  72  Mary  Crawford 98  L. G .  Kulkarni  124 D. C. Warren 

2 I Jack  Schulta 47  W.  W. Worzella 
22 L. J. Stadler 

7 3  H.  Timofiiff-Ressovsky 99 C.  Stuart  Christian 
48  W. R. B. Robertson 

125  Charles W. Upp 
74 Mrs. Gertrude  Lindegren 100 L. Gordon Miles 

23 A. C.  Fraser 49  F. A. Hays 101 E. Chroboczek  127 J. W. Mavor 
126  H. B. Coodrich 

75  Carl  C.  Lindegren 
24 T. H.  Morgan 50 Mrs. F. A. Hays 76 F. S. Howlett 
25 R. A. Emerson 51 B. Rosikki 

I28  Raymond T. Mover 

26 F. P. Bussell 
77 W. P. Spencer  103  John H.  Schaffner 

52  Zenas  H. Ellis 
129 C. C. Kwan 

78 Noel L. Bennion  104 Mrs. John  H.  Schaffner 

30 E. W. Lindstrom 56 E. F. Gaines 82 S. M. Saenko  108 D. W.  Robertson 

86  H.  H.  Newman 
87 C. R. Stockard 

89  Lois l ~ m p e  I 15 W. C. Einsele 
I 16 Mrs. T. H. Morgan 

1 I8 Catherine V. Beers 
67 MildredHoge  Richards 93  Mrs. L. H.  Snyder I I9  Mary B. Stark 

9 5  A. Vandel 
96 A. Ghigi 70 Mrs. 0. L. Mohr 

102 P. C. Ma 

130  C. K. Parris 
13 1 F.  D. Richey 
132 R. A. Fisher 
133  Alexander  Weinstein 
134 Daniel Raffel 
135 Mrs. A. Vandel 
136  H. R. Hunt 
I37 Kurt  Hubert 
138 A. E. Brandt 
139 P.  W. Gregory 
I40 G .  L. Stebbins.  Jr. 
14 I A. P. Saunders 
142 A. B. Stout 
143 C. G .  Bowers 
144 J. T. Buchhols 
145 G .  W. Woolley 
146 H. 0. Hetzer 
147 M. T. Macklin 
148 N. 1. Vavilov 
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the hybrid meioses produced  chromosome  rings, 
showing that  the  chromosome  arms  had  been  exten- 
sively shuffled by translocations-a most convincing 
demonstration  that  translocations were an important 
part of the evolutionary process. 

A high point of the  1932 Congress was the  paper 
by N. I .  VAVILOV, in which he  reported extensive 
geographical  studies of the wild relatives of cultivated 
plants. He described  a series of polyploid potatoes in 
South America, wheat varieties in Abyssinia, and 
many others.  In  those  premolecular days, he realized 
that  one could compare  noncrossable species by look- 
ing  for homologous chromosome  changes and genetic 
variants. He emphasized that  the  future of plant 
breeding must rely on wild varieties as sources of 
useful genetic variability and established foundation 
stocks in  widely different  latitudes in the USSR. Alas, 
VAVILOV’S methods  promised only hard work, more 
geographical  expeditions, and slow (but  certain) im- 
provement of cultivated  crops. In contrast LYSENKO’S 
expansive promises based on his eccentric Lamarckian 
views caught Stalin’s eye. It is ironic that, in  his 
Congress paper, VAVILOV called attention  to  the  “re- 
markable discovery” by LYSENKO of “simple physio- 
logical methods of shortening  the  period of growth, 
of transforming  winter varieties into  spring  ones  and 
late varieties into early ones by inducing processes of 
fermentation in the seeds before sowing them,” 
thereby  building  up the man who would later  be his 
ruination.’VAvrLov was the first of four speakers in a 
session on evolution. The  other  three were R. A. 
FISHER, J. B. S. HALDANE  and  SEWALL WRIGHT. This 
was one of the few times, if not  the only one,  that this 
triumvirate who founded  the genetical theory  of ev- 
olution  appeared on the same platform. The session 
was organized by  E. M. EAST, who asked each of  the 
speakers  to give a  nonmathematical  presentation. 
HALDANE asked,  “Can  evolution  be  explained in terms 
of known genetical facts?” He concluded  that  a  great 
many facts can be  explained qualitatively and quanti- 
tatively, and “while we cannot yet explain all evolu- 
tionary  phenomena in terms of known genetical facts, 
the  number of phenomena so explicable increases 

’ VAVILOV was named president of the  1939 Congress in Edinburgh. 
Shortly before the opening,  he sent a letter noting that the Congress had 
been postponed for a year  by the Academy of Sciences of the USSR so as to 
make better arrangements, and  added,  “The International Committee, how- 

and chose as its place of meeting not the USSR but another country.  Under 
ever,  postponed the Seventh International Congress of Genetics until 1939 

consider it possible to take part in the  Congress.“  Nobody who knew VAVILOV 
such circumstances Soviet geneticists and plant and animal breeders do not 

thought this represented his true feelings. F. A. E. CREW was then chosen 
President and, with his usual grace, said, “1 understand that  in those places 

as a ‘stand-in’) who is required to l o o k  more or less like his principal and to 
where films are  made,  every star has his shadow (technically known, I think, 

take his place in the  more arduous parts of his role. I would suggest to you 
that at the moment this is  exactly what I am-a stand-in for a star. You invite 
me to play a part that VAVlLOV would have so adorned. Around my unwilling 
shoulders you drape his robes,  and if in them I seem to walk ungainly, you 
will not forget that this mantle was tailored for a  bigger  man” (PUNNETT 
1939). Soon after, VAVILOV was arrested and  died in prison, 

every year, and  there is no sign that  the possibilities 
of explanation are  reaching a limit.” FISHER artfully 
noted  that his title might well have been, in antipar- 
allelism to HALDANE’S,  “Can genetical phenomena  be 
explained in terms of known evolutionary causes?” 
and discussed the evolution of such genetic  funda- 
mentals as dominance and linkage. He accepted 
EAST’S advice to suppress the mathematics and said, 
“As I am  a mathematician by trade,  perhaps I should 
explain that I shall  use no mathematics, partly because 
I recognize that the first duty of a  mathematician, 
rather like that of a lion tamer, is to keep his mathe- 
matics in their place.” WRIGHT’S  paper has turned  out 
to  be  the most influential of the  three.  This is partly 
because FISHER and  HALDANE had  both  recently com- 
pleted books that  developed  their ideas more com- 
pletely, whereas WRIGHT  had only written  a  paper 
that hardly anyone  understood. His paper  at  the Con- 
gress was his first attempt  to explain verbally the 
importance of population structure,  random  drift,  and 
differential migration-what he  later called the “shift- 
ing balance” theory of evolution, as controversial to- 
day as it was  in 1932.  WRIGHT  spent  much of the 
remainder of  his long life restating the  theory  and 
arguing  for it, but hardly  changing  it. My pleasure in 
writing this essay  was enhanced by working with 
WRIGHT’S well-worn  copy  of the Proceedings and in- 
ferring  from his annotations on the abstracts which 
talks interested him most. 

In addition to  the plenary  speakers, there were 
about  200  papers. T. S. PAINTER and MULLER re- 
ported  a cytological map of Drosophila. This was 
made  from metaphase chromosomes, salivary chro- 
mosomes having not yet been discovered, and showed 
a  large variation in gene density in different  chromo- 
some regions. C. C. LITTLE,  the founder  of  The 
Jackson Laboratory,  argued against a highly publi- 
cized view that cancer in mice was a single recessive. 
DOBZHANSKY  and  STURTEVANT discussed variegated 
position effects produced by translocations. GEORGE 
SNELL,  later  to win a Nobel Prize for his work on 
histocompatibility, reported fertility  reduction in ir- 
radiated mice, presumably the  result of translocations. 
H.  H.  NEWMAN described  10 sets of identical twins 
who had  been reared  apart. D. F. JONES reported 
using two mutant  genes to create  a  heterosexual  strain 
of maize. (Some years later I explained the  fundamen- 
tals  of genetics to him,  not knowing who he was. He 
was a quick study.)  LILLIAN V. MORGAN described the 
properties of a  ring  chromosome,  including the pre- 
dicted  absence of single exchanges. There were scores 
of papers using plants and animals other than  Dro- 
sophila and maize. There was also a  paper  entitled 
“Genetical Engineering,”  meaning the application of 
genetic principles to animal and plant  breeding.  It is 
fascinating to see what kinds of problems  were  attract- 
ing attention in those days and what kinds of methods 
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were used. The variety of animal and plant species 
discussed was much greater  than  at a genetics meeting 
today. 

What about  the day-to-day aspects of this Congress? 
Remember  that  1932 was the worst of the  depression. 
Almost everybody was poor,  and  there were no  grants 
to pay travel and living expenses. Nevertheless, 856 
registered. The total  expenses of the Congress were 
$17,583.58. For comparison, the  1988  Toronto Con- 
gress spent  Can$1,396,701.16  (=US$1,135,000)  and 
3702 attended. 

The advance  registration  fee was $10  for full mem- 
bers  and  $6  for  students. Those who couldn’t  afford 
the whole fee at  one time  could pay $5 down and  the 
balance on arrival. Rooms in the residence halls at 
Cornell were $1.75  per day and rates in private  room- 
ing houses in the campus  area  ranged  from $1 .OO to 
$1.50.  Those who traveled by car were told that 
“there  are several very attractive  camping places 
within thirty minutes’ drive of Ithaca.” Railroad fare 
from New  York to  Ithaca was $8.93  and  attendees 
could get  a  round  trip with various excursion privi- 

leges for  50%  more. But the  hard times took their 
toll; of 856 registered, only 562 were able  to attend. 

Despite great advances around  the  periphery,  the 
central question of genetics-the nature of the  gene, 
and how it replicates and mutates-was still elusive. In 
a review  of the  Congress, R. C.  COOK (1932) said that 
“Oceans of words were spilled in formal  and  informal 
gatherings  to discuss the vital question:  ‘What is the 
gene?’  but  that  important  entity is still elusive. Perhaps 
in 1937 the answer may be  forthcoming.”  He was too 
optimistic; it would be two decades before WATSON 
and  CRICK  turned  the  trick. 
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