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By J. B. S. IlaLpaNE

should be able to appreciate both the positive and the negative 3

in the Soviet Union. Unfortunately, this has been made much
more difficult by ill-informed criticism of genetics by supporters
of Lyscnko in'this country. If geneticists held the views attributed
to them, they would doubtless deserve severe criticism. As they
* “"do not hold them, such criticism can only make a just appraisal .
of Soviet genetics more difficult. o
1t will be convenicnt to take as my text the original form of an
LEducational Commentary issued on behalf of the Daily Worker,
and later emended. According to this document, ‘“‘thc modera
doctrine of genctics flatly rejcets the belief that plants and animals
can pass on lo their descendants characlers acquired under the
influcnce of their conditions of life.” This is justified by a quotation
from Weismann over sixty years old.
- Some textbooks of genctics contain dogmatic statements to this
effect, though they also contain accounts of the effects of col-
chicine, which induces characters in plants which recappear in
their offspring for an indefinitc number of generations. It is also
quite certain that changes of this type, including the permancnt
loss of organs by disusc, can be induced in single-celled plants and
animals. The greatest Amcrican student of protozoan genctics,
Jennings (1935), wrolte as follows: “The facts in the Protozoa
show that after the genie materials have undergone an adaptive
change, they may assimilate and reproduce in the changed con-
dition, resulting in an inheritance of the change. . . . There is thus
no general rcason why it should not occur in higher organisms;
no a priori reason why Lthe germ-cells of higher animals should not
thus acquire certain adaptive characteristics, and hand them on
to descendants. Whether they do so or not is simply a question of
fact, to be dctermined by obscrvation.” If this is dogmatic
Weismannism, the Pope is an agnostic. It is perhaps worth adding
that Jennings was a founder of the American journal Genetics.
If I may be allowed to quote my own work (Haldane, 1941),
I stated: “We can regard the genc as an organ in the cell, just as
the heart, pancreas, or femur is an organ in the body as a whole.”
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7 d h cm:':sr:lll):: of their activity or inactivity, I chose a remarkably bad

L ‘s o

" analogy,

T is of the utmost importance that biologists in this country - §... | B e, Lysenko agrecs acquired characters are not usually
5 4 r

. father’s watch, an

" in lay

. " In Defence of Genetics |
add that, if I had thought that genes were never altered

and that in spite of this, s0 far as 1 know, no gencticists
pave attacked my opinion.

' ‘the- tly obscrved phen-
B S s (p. 87) to “the frequently
elcments in the views put forward by Lyscnko and his supporters 7§ inherited. He rcfer (p

* omenon when the alterc :
* organism do not appcar in the progeny.

i n
ltered organs, characters, or propertics of a

1

- . - -te
in which the commentary 1s qui
is, however, a sensc In W te
Erlf:z:cin i’ts statcm:znt. Until T rcad Lysenko’s speech, I had n
co

cogniscd the idealistic character of Mendel’s formulation of his
i rc

< mission from one generation to
- Ii%i?&?tﬁtiiiiﬁ;ihg;ﬁcm (di‘ffcricrcn.dc‘x‘lﬂ[cﬂm.:alc)..Now,
?nothtfr . h we do speak of the transmission or inheritance
gy Spcfi? r example, 1 may say that I have mhcnted.n}y
\'Od also his: cye colour or balflncss. 1; gcnctt.::r,;:it
lould not usc such language, and docs not if he is a good g(;:nlc‘ .1“1.:&
el ter is not somcthing which can be detached an m;l °
A Ch.arac crvlatch Mecndel was presumably a Thomist, an ; ;;s
i e ad; M crk:-male are merely St. Thomas’s formae substaniiaies
drﬁcmrde?::ss 1 had given (1941, p. 20) as my grounc} f(')r rgjerﬁ'ﬁlgl
th “un:t cl:mracter" theory that it was too n}ccha'r;'::scilslfz. nor: both
fcthcsc rounds it must be rcjected. Wh.a.t is inherited 1s e
o gtcrs but the capacity for rcacting to the cnvu*o;x1 bin
s tfw.t in a particular environment, particular charactc
i‘::hd:v‘:ﬁ:)};)cd. I’t is therefore incorrect to :peak of the transmission
113 4 " or no . .
. ’?‘l:: a:z::(;i(:;’rl‘:: i:ol:::: pfc?;l;;?c‘}ormulatcd like thi's. An (_)rg::;::::;
X mancilfests the character-a in cnvq‘onmcnt 1;, E t;nYc'r::ilﬁonot, e
B. If it remains in environment A', its df:sccn c‘; s Y in same
ral. manifest the character pin environm & . S e
Ezrsl::s il: X has been placed in environment B, :n b: o e
character P even in environment A. The }?.ues(t:::c:‘:;s )
is how oftcn, and in what circumstances, b is ; mo.dcm Toctrine
The Commentary gocs on to state that ts :mething emrated
of genetics considers the hereditary process 88 o o iomann
from and independent of the living 'body 35 bl e to tao
t forward the theory that the living body 18 i
pa t rtal body (or soma) and an immortal here lb dy ub-
pt:: s"eﬂ}cnfrl Ocrm-plasm, which existed within the morta'l folly:vcrs
?ndl;;cndeﬁt of the latter. In his view and that of his followers,
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::§n§ e, thc- IiVi.ng body could have no elféct on the hcrcdluur )
stance, which is reproduced from one gencration to anotha" -
‘% The Commentary continues as follows:

unchanged by the conditions of life of the parent organism.”

two others cach containing a gene of this type. Geneticists arc not

a copy, or whether the original onc is scrapped, and two similar

- OI1CS
produccd. In the second case Lhe genes, so far from being

immortal, dic at cach ccll division. In the first a gene may persist ..

for some time. But since a bull consists of about a thousand million

N ::‘111111;:1111 ;;clltr;,l an}cll may produce several million million spermatozoa
, the chance that a gene which it receives from its father -

is handed on to a calf is probably less than one in a million million,

© A precarious kind of immortality! '

Modern geneticists believe th i |
kS . ‘that the hereditary process d
E?hzazg;altobjccts& called genes, in the nucleus OI;‘ a ccll, :rl:sni )
' cets outside the nucleus. Usually they reprod Pty
s U g B
like, so that a cell containing a genc of a ccrtainytyplg divigistg::cg K2

sure whether one of thesc two is the original genc and the other

“fFi. . InDejence o} Genetcs
i cencticists BcliéVcd in the immutability of genes. 1 do not know of

.
-kl

k. if any genes are visible with a microscopc.
not belicve th

£ are, however,
g is not determined by the environment

Not only arc genes not i ¥
. Ie immortal, but they do not alway Y
reproduce their like. The production from one gene of a di?f;‘;'z;: t

. type of gene is the event called mutation. Some genes are so

faithfully reproduced that, in a suitable environment, all but less

th oy .

M:.l;xoogi p:l:r 1;111111011 of the offspring rcceive a similar gene. Others

are s t'h'ct'{fr:::n y altered that t_.hls frequeney rises above 1 per cent

Doth ¢ lqucnc)’f of mutation and the direction of the chan .
pend on the environment. Mutation frequency can be incrcasg:l:

b .
y temperature changes, by abnormal food, by various chemicals

Liii‘;ilstgglc?:-h}l;o?'l-C-S’ b}t X-rays, by hybridisation, and so on. The
extranuclens w)] ¢ Ilt.b \\flnch play a part in the hereditary process,
and some morcuc 1,‘lal, least, can be transmitted by grafting, sccn;
oo still more teastt‘l.\r affected by environmental changes.

| abus gcncfc l-’tl the rest of the body can and do affcct the gdnes
and the genes « ;:1 ;llfl!y ufl:cct the rest of the body. This is how thc):
re kel in'd c J\o arcin no way indcpendent, though they have
@ relative cpendence, just as a change in the femur may have

rked cffect on the heart, or conversely. The genes, likcivcry-

thi i i
ing elsc, are a union of opposites. If they were at the merey of °

cvery envi . .

alw:grs Ill’;?ﬁlfﬂ‘ilﬁ"l h hange, heredity would be impossible. If they

of domesticated anir cir like, evolution, and even the production

NiHCty-ninc. o z:._m'mal and plant varictics, would be impossible.

ment, In tl e .ICIStS out of a hundred would agree to this state-
. In the first twenty yecars of this century a number of
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. thing larger than a cat.
. The Commentary continucs:

. ¢ do oceur
. petween grey and white

" means that we can and

Skt

sny who do so to-day.
«gych variations of types

from onc generation to another (e.g. the variations
mice) are simply the result of mutations
“snd of the interchange of and recombination o

i the process of rcproduction.” (In fact, very few
) Even Weismann did

bush and grow

" known as genes i

is. If you take sceds from a gorse

. them under 2 bell jar in damp air they develop leaves, but no
© spincs. 1f you keep rabbits of certain breeds warm they grow up
and so on. Geneticists

white, if you keep them cool they darken,
agreed that most, if not all, variation, in so far as it
(and most cconomically

1 is determined to some extent by the environ-
ment) is determined in the way deseribed in the Commentary. As
the laws of interchange and recombination of genes arc fairly well

known, and thosc governing mutation are being worked out, this
do produce animals-and plants of the

important variatio

type desired. R
This is not a matter of combining ‘‘characters,” which arc meta-

physical conceptions, but of finding out how genes, which are
material objects, act. To take a trivial example, 1 wanted a yellow
cat without stripes, and was able to produce him from a particular
mating, although no such cats were previously known, becausc
I knew cnough about the action of certain genes to predict that

this mating would producc him, although ncither of his parcnts
i land I cannot work with any-

was ycllow. Unfortunatcly, in Eng
«Thus in the hands of the modern

cs has become a science of statistical probabilitics,

geneticists, geneti
that is of estimating the chances that certain mutations and com-

‘binations will oceur, rather than of trying to discover any laws of

causal connection which could hclp mankind to modify and

control nature.”

‘o go back to my yellow cat, by making the mating which I did,

I put up the chance of getting the sort of cat I wanted from less
than one in & million to enc in four. We do not yet know enough
to put it up from onc¢ in four to certainty. But putting it up to
onc in four is cnough to allow us to control nature.
It is utterly untrue that gencticists
107

£ microscopic bodies - -

do not try to discover laws '
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" of causal connection. Let me take a typical example. It is known | - which

that over 1 per cent. of the babies of mothers who lack a certain
antigen in the blood by men who possess it, dic of jaundice before
or soon after birth. This is a mere statement of a chance. The next
step was to discover that the deaths were due to the presence of

an antibody in the mother’s blood, which lcaks through the
placenta and kills the baby. Once this antibody is found, we can
give the baby a blood transfusion at birth, often before it develops

jaundice, and save its life. In futurc we shall probably be able to
remove the antibody from the mother’s blood, and save those
babies which develop jaundice before birth.

It is clear that those who make such statements about genctics

are unaware of the existence of numecrous books on physiological
genctics which arc entircly concerned with the function of genes,
and not at all with their statistical distribution. But such state-
ments can only scrve to antagonise geneticists in Britain whose
work is ignored or traduced, and thus to disercdit Sovict genctics.
It is, of course, truc Lhat Weismann believed in random varia-
tion. Here is what Bateson wrote about him in 1905; “Variation,
all agree, is going on still. Why not look and sce if it is at random?
Unfortunatcly for Professor Weismann’s philosophic scheme, this
is now being done. . . . If thirty years ago it could be conjectured
in ignorance that variation was chaotic, many know better to-day.”
More modern geneticists hold the same view. “Judging from these
results, therefore, the mutation process does not proceed at ran-
dom; it is pre-determined, can be controlled by altering the ccll
environment in a definite manner,” wrote Gustaffsson (1947).
With these preliminaries, I may state my own position. I am
a Darwinist, although Darwin (1879) wrote: “Man, like cvery other
animal, has no doubt advanced to his present condition through
a struggle for existence consequent on his rapid multiplication,
and if he is to advance still higher, it is to be feared that he must
remain subject to a scvere struggle. Otherwisc he would sink into
indolence, and the more giftcd men would not be more successful
in the battle of life than the less gifted.” Similarly, I am a Mendeclist-

Morganist, although Mcndel used an idealistic terminology, and -

Morgan wrotc of the mechanism of heredity. But Morgan and his
colleagucs made the very great advance of showing that heredity
has a material, not a metaphysical, basis. Their discovery under-
went the normal fate of all advances towards materialism. It was
mechanistically interpreted. And it is often taught in a manner
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combines mechanism and idealism. Thus gencticists some-
times say that an animal has the same genc as its father in a given

Jocus, as if genes combined the property of indestructibility with
o the s’till more remarkable one of being in two places at oncc. We
. should certainly combat such tendencics. But thz}t does not mean
that we should rcject the large clement of genuine, constructive,
" materialism in Morgan’s views.

i ' are the only strue-

The hypothesis that gencs, or cllroqlosomcs, c th
turcs co);lllerncd in genetics is certainly untrue. Since Cprrcns’
work in 1902, it has been quite clear that structurcs outside the
nucleus playcd an important part in heredity in plants, and in the

- Inst fifteen ycars similar cases have been found in animals, notably

i *TIériti Tcissi d in mice by Little
i+ Drosophila by DI'Héritier and Teissicr, an _
:\nnd his Pcollca.gucs. Like the extranuclear factors studu‘:d by
Michurin in plants, these can be transferred from one organism to

' another by non-scxual means. The Drosophila factor is transmissible

wafting. The factor in mice is particularly intcrcat;i.ng. It is
?g’ut‘{i’:ln&mrﬁilk, and on being drunk by the pcw-bm:n miice, ﬁi}ds
its way into their mammary glands, where it multiplics, causmg
nercased cell growth, and in later hofc‘frcc'lucntly ca.nccr.llt ;(l:cn?s
cntirely possible that milk transmission may prove va 1i13 te in
improving races of mammals, as grafting can be used in plants.
It must be cmphasised that a belief m_Mendchsm does not mean
a belief that all inheritance is Mendclmn_ or c'lu'orposoma:l, al}};
more than a belief in polar bonds in chcrm.sFry implies a d15be!1e
in non-polar bonds. Personally, I was writing of non-Mcndchar;
inheritance in 1924. In the same ycar Bateson, the apostle o
Mendeclism in Britain, wrote: “As to what th(j: rest of thf: CCI;lSt
doing, apart {from the chromosomecs, we know little. We thinlk ttta
in plants the presence or absence of chloroplasts may be a matter
of extra-nuclear transmission. Perhaps the true.specnﬁc ch‘_a\r.?.cter’s’
belong to the cytoplasm,” but these arc only idle speculations.
V w a pood dcal more now. ’
" ‘I:[tk;::s bccgn said that the whole theory of genctics has been gﬁ
straincd by the attempt to incorporate new knqwlcdge tha.t. it \j.'_;
break down, and we had better admit it. I thn}k_ that a Marxist
should be the last person to admit it. Genes exhibit a good dcal ;:f
stability in their reproduction, otherwise hgrf:dlty would be
impossible. They do not exhibit complc'te §tab1hty., or cvolut}qn
would be impossible. They bebave as units in certain contexts; 1n
others they do not. It is not very €asy to alter the germ-cells 'so
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ti very striking results, as when Humphreys, after transforming the

ing 1?10 per cent. fc.malcs. Every science is at first based on casil

‘! f‘tlzpro ucible experiments, whose results are then cxalted intﬁ
o 1

.- "laws of nature.” But we do not ceasc to believe in atoms because

they can be changed. On the co i
ged. itrary, if they were
able, I, as a Marxist, could not belicve in them.j', Yere unchange
Lysenko’s most striking claim is the production of autumn

temperature and other conditions over several years. If this claim
ﬁoi;::lzcgtcd—and }tlhc result has been repeated so often that it
e very rash to reject it—it scems reasonable t i
0 point
o z}oa:] t}lm gcﬁm-i‘ené of future gencrations are dcsccndcdp dirccl:;‘il;'
SIS 1e cells of the growing point of the y is pre
‘ ; ‘ young shoot. It -
::;itg_w,:ttl_lc_sc ;:cl]s which arc alfccted by the proccsi of vcmnli;fztli);::
| it is not surprising that when they are changed tl .
_ arc also changed, whereas it is ver fer o inducs ehanoes
By , y much harder to ind h
i in future gencrations b i sm of loaf o
Ay y changing the mctabolism of lcaf or
" For this reason, I am sccpti |
: . . ) ptical of the claims that i
acquired characters arc inherited.” It is, of course tru;nthgsftne?]
;?g;l:t ﬁc:: a race ofbplgs which fatten rapidly unlcss’ you feed y)(;u:
rell for a number of generations. There is no icki
i ou: ::c p:g;. \:rihich would fatten if well fed, so longw:sy tl.fa I:‘Lc:-:;nig
not there. And to my mind it is ridicyl ’ .
: ;lous to suppose that all
gcn:?, and perhaps cytopla:;m:c factors, rcsponsiI;)lc for fat ‘;'I;c
t;luc ion under good feeding, were there in the wild anccstorls) of
1© pig, jund that breeders have mercly combined them. The
?nu'::m?l; ];s \'vhcgh}i:r the high dict makes the genes (or any 'othcr
aterial basis of heredity) change in such i
down more fat. It mi j e oot ol a
: ght just as wecll have the opposit
cause them to oxidise their food idly My o M
> 03 . more rapidly. My own view i
;tllllti;tr I:::ixlangc; .n; the physical basis of heredity arc jlfargcly dlcx: tl;
conflicts in the ccll. One of the most pot
. . L ent mcthods of
producing them is by hybridisation of fes o ac an
bridisa species or races so dis
tli)‘?t they can or!ly be crossed with difliculty. This does not ;Z::?t
give new combinations of genes of the pre-existing type bu{,

changes to genes of a new t
valuable to man, ype. Some of thesc changes can be

]
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- ovarics of salamandecrs into testes by grafting, got broods contain
‘»they can be split. Nor nced we cease to believe in genes because

wheats from spring wheats, and conversely, by altcrations of *

K that later generations differ genetically. When you do Jou g;t ¥
* yery great increasc in productivity which has occurred in many .

-

T —-—

* morc cognisance of extra-nuclcar inh

. fully study the results
" available. But it must be realiscd that the results of experimental

- work are not available until they are published in such a form
. that they can be repeated. Every step to malke such work accessible

" In Defence of Genetics
Lysenko and his supporters point with justifiable pride to the

parts of their country in recent yecars. If I did not regard its
cconomic system as supcrior to that of my own country, I should

~ be forced to supposc that its mcthods of livestock improvement
. were greatly superior. B
" Jective farming is supcrior

ut T am much more convinced that col-
to capitalist farming than that Soviet
breeding practice excels our own. If, of course, they can produce
morc wheat per acre, or more milk per year from a cow of given
weight, than the best British or Danish farms, I shall have to
change this opinion. 1

Certainly, however, we have a great deal to learn {rom Soviet
geneticists. We must realise that there is a lot of quite un justifiable
idealism and mcchanism in our basic concepts. We must also take
critance and the possibilitics
of grafting. Iere, as it happens, animal geneticists outside the
Soviet Union can produce more striking cxperimental results than

~any from the Sovict Union which arc accessible in this country,

though as regards plants the opposite is the casc. We must carc-
of Sovitt cxperimental work as it beeomes

is a major contribution to good relations with the Sovict Union.
Most British gencticists are, of course, scriously handicapped by

. their divorce from practical agriculture. This will make it exceed-

ingly hard for us to verify some of the principal claims of our
Soviet collcagues.

We must also beware of idealistic interpretations of anti-
mechanist tendencies in Sovict biology, of which Shaw has given
a good cxample in a rceent article, In a rceent discussion in
London, some Marxists went so far as to deny that there was
o material basis of inheritance. There is good reason to doubt that
any parts of a ccll arc only the material basis of heredity. Genes
certainly play an active part in a cell’s ordinary life. But a Marxist
can no more deny a matcrial basis for heredity than for sensation
or thought. o '

If this discussion were merely academic, T might well keep out
of it, as others in similar positions have done. But if the views held
in Marxist circles are going to be of increasing importance in
Britain in the future, as they have been in other countrics, the
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. situation is different. I beli . ' e SRR ¥ . . . . .

""" have been made on my p‘:zlflzs‘;fozhitn rholly fu:gustiﬁablc attacks B THhe Biological Controversy int the Soviet Union

L . 1 oncoft 1 & . H

: i:lssc}lglsl which I have learned as a Marxist is the di:;?: Sl;np ortant { - and Its I "’Phcau?m '

~ my fellow workers. We are not infallible, but we certainl pE e

T AT e it

By J. D. BeErnAL

l?o:lld: many of the opinions which are attributed to us y do not g
_ | ¥ l HE importance of the genetics controversy in the Sovict
REFERE : Union ranges far wider than the ficld of biology. It is already
NCES | being presented as a political rather thar=a scientific controversy

Ii' Bateson, W. (1905). “Evolution for A - and has bccomc a major intcllectual weapon in the cold war.
| Weismann’s The Evolution Th or Amateurs.” A review of | It is this wider aspeet of the controversy that makes it possible
Bateson, W. (1924). “Progress i Bg:o:-y. 1:{” Spcaker, June, 1905, § and cven desirable that it should be discussed by others than

gress in Biology.” Nalure, May, 1924, ¢ professed biologists who are incvitably influcnced by the very

: Darwin, C. (1879). The D

o y L . s )

B Gustaflsson, A. (1947). ﬂhdz?:nifiﬂfzn’ L anclon. tradition of genetics that is in question.

I Lund. n Agricultural Plants, Hereditas, £ The duration of the controversy inside the Sovict Union and

o Haldane, J. B. S. (1941). N . the violence of its cffccts outside show that the whole matter is

\ . . * )- New Paths in Geneti Lo P L

- Jennings, I1. S. (1925). Genelic Variation i 1es, Lo ndon. onc of an importance that demands that it should be understood
: _ ation in Relation to Lyvolution, by all who arc concerned with the main political and philosophical

* Princcton -
: problems of our time. That understanding has now beeome much

¢ simpler since the publication in English of the verbatim account of

“the discussion at the Lenin Academy of Agricultural Sciences in
August of last ycar.? There is no doubt that this publication will,
when it is assimilated, give risc to-a new flood of attacks on science
in the Sovict Union, and by the usual implications on everything
~ clse there. The way in which thesc attacks are taken up in the press
normally so indifferent to scicnce and arc amply disscminated by
. the B.B.C., with the ‘accompanying distortions and inferences,
p _ make it all the more important to study the book itself. Like
' . § cvery other political event in the Soviet Union, the controversy
has been hailed as cvidenee of both wickedness and folly in the
[ conduct of the Socialist state. It has becn claimed as & blow to the
? | liberty of science, 35 a turning back to confuscd and antiquated
' ideas, and as certain to result in the destruction of Sovict science
and in the rapid decay of its agriculture. The cnemies of the Sovict
Union, for lack of more cffcctive means of injuring it, have, how-
ever, been proclaiming its doom for internal reasons for a very
long time, and the cvent has, unfortunately for them, always
L, proved to be the opposite of their predictions. Tven those who
arc still certain that the Bolsheviks are knaves might by now be
accustoming themselves to the idea that they are not fools as well.

1 The Situation in Biological Science (Foreign Languages Publishing House,
Moscow, 1040), (Collets, London).

Bk S ol o

TwizL, A
'

-, -

B e raywy
N =X
2 W! o—

202 203




