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TIIE ESSENCE OF HEREDITY 

In all textbooks and manuals on genetics he
redi,ty is usually taken to mean only thr~ reproduc
tion by living organisms of beings similar to 
themselves. Such a definition, in my opinion, con
tributes littl~ to an understanding of the phenom
enon of heredity. Frorn thne in1rr1emorial people 
have known that from \vheat seeds you get vvheat, 
from millet, millet. etc. This n1akcs it possible for 
practical farming to propagate a pnrticular spe
cies or variety of plant, or ani1nal hrfed. No deep
er conception of the phenomenon of heredity can 
be derived from the above definition. 

Exponents of modern genetics (the science 
which studies the phenomena of heredity), who 
take as their premise the definition that heredity 
is only the reproduction of likes by organisms, 
have been studying heredity by ways and means 
which do not permit the investigator to find out 
anything about the essence of the heredity of any 
particular living body. What they study is not the 
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phenomenon o.f heredity but the ultimate differ·· 
ences between organisms that differ in heredity. 

The method employed in genetics to study he
redity is to take two breeds, two organisms known 
to differ in heredity and to blend them by cross
breeding. There are those who want to find out 
things about the heredity of organisn1s they are 
investigating or the heredity of their characters 
from the diversity of the progeny obtained. All 
one can find out in this way is how many o!I
spring resemble the one parent or the other. But 
one cannot determine, front the data furnished by 
such experiments 7 what the t.~ssence of the heredity 
of either parent consists in. 

Our definition of the pht:~nomenon of heredity 
differs from that which has hitherto been accepted 
in genetics. By heredity \Ve mean the property of 
a living body to require definite conditions for its 
life and development and to responcl 111 .. a definite 
way to various conditions. By heredity we mean 
the nature of the living body. \Ve are therefore of 
the opinion that "the nature o.f the living body'' 
and "the heredity of the living body', are about the 
same thing. For exan1ple, why do wheat plants 
differ from rice plants? Because these plants dif
fer in their natures. Similarly it may be said that 
wheat differs from rice because wheat has a dif
ferent heredity from that of rice. 1~o study the 

. heredity of an organism means to study its nature. 
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The nature of a living body differs in princi
ple from the nature of a nonliving body. The more 
a nonliving body is isolated from the action of or 
interaction with environmental conditions, the 
longer it will remain what it is. A Jiving body, on 
the other hand, absolutely requires definite envi
ronnlental conditions in order to be alive. If a liv
ing body is isolated from the external conditions 
it requires, it ceas{'s to be alive, ceases to be what 
it is. Precisely herein lies the difference in prin
ciple between a living and a nonliving body. 

Different living bodies require different envi
ronmental conditions. \\'e therefore know that they 
differ in nature, in heredity. Kno\vledge of the 
conditions required by a living body and of 
its responses to the operation of various condi
tions means knowledge of h·ereditary proper,ties of 
that body. Consequently, to ascertain the environ
mental conditions required by a ltvtng body (or
gantsn1) for the development of particular char
acters or properties is tantanzount to studying 
the nature, i.e., the heredity of these particular. 
characters or properties. 

A study of the heredity (nature) of a given 
living body does not require the crossing of that 
plant or animal with one possessing another he
redity. The real purpose of studying heredity is to 
detern1ine the relation of an organism of a given 
nature to its environmental conditions. But after 
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crossing, the offspring obtained do not possess 
the nature that it is desired to study. When study
ing heredity various crosses are needed only when 
one want-s to determine the potency, or stability, 

• of one heredity in comparison with another or 
others. 

A knowledge of the natural requirements and 
relation of an organisrr1 to environtnental condi
tions rnal<es it possible to govern the life and de
v~loptnent of this organisn1. More. Such knowl
edge may serve as the basis for changing the 
heredity of organis1ns in a definite direction. 

1'"o take heredity to m~an as has been done 
hitherto in gt:~netics only the rC'production of 
likes, without going into a study of the '\Vays and 
the material (conditions) frorn \vhich the body 
reproduces itself is tantamount to barring one's 
own way to tnastering this importarl't and interest
ing phenorn~non of living nature. 

It has been pointed out above that according 
to the line fortnerly followed in genetics, in order 
to study the heredity of a given character one 
must tal<:e a plant possessing this character and 
another plant absolutely dHferent in nature, 
in heredity, fron1 the given character. After 
crossing them the offspring of these two parents 
are examined to determine how many descendant 
plants have the character peculiar to the one par .. 
ent and how many have the character observed 
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in the other. Such a stud·{, ho,vever, willuot show 
• 

in what the heredity of ~ithE'r of the parents 
taken for the investigation consists. 

The di1Icrepce between our approach to the 
study of heredity and the methorls of the M~ndel
ist-Morganist gPneticisls can bP illustt ated by the 
following example. The property of winter or 
spring habit is doubtlessly inheritable. In their 
repeated s.fudies of the heredity of these proper
ties the geneticists took plants of the \Vinter varie
ty and crossed them wiih plants of the spring va
riety. They then determined in the offspring how 
many "'-inter pi ants, i.e., plants sirni lar, as re
gards this character, to the one parent. \Vere ob
tained, and how many spring plants, i.e., plants 
simHar to the other parent. In so1n~ ~xperimcnts 
they arrived at the conclusion that the hereditary 
properties of the winter habit differ from the he
reditary properties of the spring habit in 1, 2, 3, 
etc., gPnes, grannies of son1c unknown substance 
of the living body presumably contained in the 
cht:omosomes of cells of the wint~r or spring 
plants. 1--Iowcvcr, what the essence itself, i.e., the 
nature of the winter or spring property of cereals, 
consists in, how to control the development of 
these properties, docs not appear at all from the 
above study. But if the heredity of an organism 
or of separate properties or characters of it is 
characterized by the environmental conditions re-
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quired for the development of these properties 
and characters, there is revealed to us the essen
tial nature of the given properties or characters. 

Thus, on studying the causes of the failure of 
winter cereals to ear when sown in spring we as
certained that one of the processes O·f develop
ment of winter plants now called the stage of ver
nalization requires, in addition to the food, mois
ture and air existing in the fields in sp1 ing, a rel
atively lengthy period of tin1e of lo\v temperature, 
0-1 ooc. above zero. The absence of a lengthy 
period o.f low temperature in the fields in spring 
i5 the very reason why ihe prfJcess of vernaHL.a
tion fails to take pl~ce, and hence why all further 
development is retarded, why there is no earing 
and fruiting. 

With the discovery o.f the nature of the vern~l
ization stage it has becotne possible to con1pel 
any winter grain sown in spring to ear and bear 
fruit. For that purpos~ properly moistened seeds 
are kept in the field before so\ving for a defi
nite tin1e under relatively low tenipPratures (" er
nalization). Thus the inherited requirements for 
transition (development) through the indicated 
process are satisfied. After its completion at the 
growing point of the young plant or in the embryo 
in the seed all further inherited requirements are 
satisfied by the existing field conditions when 
such seeds are sown in the field in spring and de-
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velopment continues normally until it is compJet .. 
ed, i.e, until ~he plants ripen. This is the kind of 
study we engage in to determine the essence of 
the heredity of the wintt'r habit . 

• 
Upon studying a considerable assortment it 

appeared that some varieties of bread grains pos
s~ss greater winter habit, i.e., require a longer 
pertod of low temperatures, whiJe others possess 
less winter habit, require a shorter period of low 
temperatures. Varieties that, according to their 
nature, can undergo the process o,f vern~lization 
under the usual spring and sun1n1er conditions 
are called spring varieties in practical farm-
• 
Ill g. 

We, on studying heredity, :1scertain the con
ditions of life, the conditions of dcveloptnent, re
quired by the organism or by separate processes, 
and also the relation of the organism or separate 
processes of it to various environmental condi .. 
tions. We thus arrive at a comprehension of the 
essence of heredity. The geneticists, on the other 
hand, do not study the essence of heredity. All 
they find out is how n1any offspring resemble the 
one parent with regard to a particular character 
and how many the other. 

It is well known that a living body builds it
self from the conditions of its environment, from 
its food in the broad sense of the word. It is llke
wise well known that the en1bryos of different 
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breeds, for instance, of particular varieties ot 
plants living in the sn1ne environn1ent, build 
their bodies differently; hence different organisms 
are obtained. • 

Each organism develops, builds its body, ac
cording to its nature, its heredity. For example, 
you can feed a calf and a lamb the same hay. 13ut 
while they assimilate the same hay, the lamb, 
following its nature, will develop and grow into 
a sheep and the calf into a cow. Everybody knows 
that not only do sheep and co\vs diff('r sharply as 
organisms but also that the quality and proper
ties of tnutton and bPcf differ in n1any respects, 
though both types of flesh arc derived from the 
same fodder, in the case stated, from the same 
hay. 

Such examples go to prove that every living 
body builds itself from the environmental condi
tions in its own fashion and in accordance with 
its own nature, its own heredity. 

One can also readily notice and people knew 
this long ago that as a rule each generation of 
plants or animals develops in many respects like 
its ancestors, especia1ly its nearest ones. This ac
counts for the definition accepted by genetic~ 
that heredity is the property of reproducing 
beings similar to oneself. But reproduction of 
likes is a characteristic trait con11non to all 
ltvtng bodtes. Hence the mere statement of the 
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above-mentioned cornmon property of living bod
ies, a property long known to all, cannot char
acterize to any extent the concrete heredity of 
a given living body. A study of concrct~ hered
ity requires that one follow the course of devel
opment of the organism possessing the given he
redity, and detern1i11e the conditions necessary 
for its development as well as the reaction of the 
organism to the influence of its environment. 

It is not only the organism as a whole that 
can reproduce bodies silnilar to itself. Every cell 
of the organistn, every granule of a living body 
can reproduce its likes. For example, a cell of a 
young stem will reproduce stem cells, a cell of a 
leaf will reproduce leaf cells, a cell of a rootlet 
will reproduce rootlet cells. Every organism 
gro\vs by its various cells reproducing cells sim
ilar to thetnselves. 

THE ESSENCE ()F VARIABILITY. 
GROWTH AND DEVELOPMENT 

While it is known that an organism and also 
its individual cells and the various particles of 
them reproduce bodies similar to themselves, 
one must not forget another aspect of this proper
ty of the living body, namely, that the organism 
as a whole as well as the separate parts of its 
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body repr·odu.ce, in s·orne m·easur·e or ·other, bod
ies dissimilar to themselves. For instance, an egg 
or a zygote, after a definite interval of time and 
under suitable conditions, reproduces 111any thou
sands and even millions o.f cell~ whoJiy dissint
ilar to the first, original cell, i.e., the zygote 
from which they sprang. The case of a bit of be
gonia leaf developing into a full-grown plant 
1nay also be instanced. H~rc begonia leaf cells 
reproduce root and sten1 cells, i.e., cells unlik.e 
those from which they originate. 

Consequently, although it is characteristic CJf 

the nature of a living body to reproduce bod1cs 
similar to itself, yet sin1ultaneously cells and in
dividual di ffercnces that enter into the con tents of 
cells are capable, in various measure ur degree, 
of reproducing also bodit\s dissin1ilar to them
selves. 

The ability of the separate cell~ of an organ
ism to reproduce not only likes but also unlikes 
has never been questioned in science. What has 
been disputed, and for centuries at that, was the 
fact that an organism as such can reproduce or
ganisms not only similar to itself but also differ
ing from itself. The point involved ts tht varia
bility or invariability of the nature of living 
beings. 

When Darwinism made its appearance short 
shrift was given to the unchangeability of living 

1·1 



nature. Today no .scientist of reputation anywhere 
on earth will assert that living nature has not 
changed. The variability o.f living nature and the 
possibility that it may change are admitted. But 
up to now the ~auses of changes in the nature of 
organisms and the concrete ways in which these 
changes take place are not sufficiently known to 
science to make it possible to alter the heredity of 
an organistn at will in any definite direction. 
Therefore n1od~rn ge-netics, while abstractly rec
ognizing that living nature is variable, in practice 
conducts its investigations, makes its deductions 
and draws its conclusions from them on the as .. 
sumption that the heredity of an organism cannot 
be changed by the conditions of its life. Such a 
science therefore maintains that it is impossible 
for the eonditions of life to inlluence the variabil
ity of the nature of plants and anhnals in a de
sired direction. 

Our Soviet science, the J\1ichurin trend in sci
ence, gives a clear understanding of the way to 
change the nature of an organis111. 

Our conception of the pheno1nena of heredity, 
the changes in these phenom~na and the regu
lation of heredity is based on the following 

• premtse: 
Every living body builds itself out of nonliv

ing material, in other words, out of food, out of 
th~ enviroun1enta1 conditions. The organism picks 
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from the environment the conditions it needs; but 
this choosing of conditions is dependent upon the 
heredity of the given organism. Whenever an or
ganism finds in its environment the conditions 
which it needs and which are suitable to its na
ture, its development proceeds in tbe same way as 
it proceeded in previous generations of the same 
breed (of the san1e heredity). \Vhcn, however, 
organisms do not find the conditions they require 
and are forced to assimilate cnvironznental 
conditions which, in one degree or another t 
do not accord with their nature, organisms 
or parts of their bodies result which are 
more or less different fron1 the preceding genera
tion. 

If the altered part of the body is the starting 
point for a new generation, the latter will dif
fer fron1 the preceding generations in its require
ments and nature. Frotn the biological point of 
view we can find out the difference between these 
generations. It will consist of a difference in the 
requirement of environmental conditions. The par
ticular conditions \Vere unsuitable for the preced
ing generation and the body assimilated them of 
necessity, perforce, as it were. But if it imbibed 
them, assimilated them, a body with new proper
ties, with a new nature, was obtained. These con
ditions will now be requi~ite for it. Thus the 
cause of change ln the nature of a llvlng body ts 
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a change in the type of assilrtllatton, ln the type 
of metabolism. 

Being included in, assitnilated by, 1 he living 
body the external conditions cease to be external 
and become int~rnal condttiotts, i.e., they become 
particles of the living body, and their growth and 
development now require the food, the environ
mental conditions that they were tlzemselves in 
the past. The living body is composed, in a way, 
of separate environn1ental elen1ents which have 
become converted into elen1rnts of the living 
body. The growth of the separate parts and gran
ules of the living body requires the same envi-
ronmental conditions by n1eans of the assin1ilation 
of which the organism originally built these parts 
and granules of its body. Thus, by regulating the 
conditions of life, new environn1ental cunditions 
may be included in, or this or that elernent ex .. 
pelled from, a living body. 

Whether separate eiNI1ents are included or 
have been excluded fron1 a living body n1ay be 
judged by the environmental conditions it re
quires for its growth and developn1ent. For in
stance, lthe process of vernalization of spring cere
als does not require low thermal conditions. 'fhe 
vernalization of spring grains proceeds easily at 
the usual spring and summer temperatures in the 
fields. If spring cereals are vernalized for a long 
period under low thermal conditions one may not 
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infrequently observe that one or two generations 
later the spring habit of the wheat will change 
to winter habit. And, as everyone knows, winter 
grains cannot undergo vernalization without low 
temperatures. We shO\V by this example in what 
way new external conditions were included in the 
nature of the living body, and that thereby the 
progeny o.f the given plants acquired a new re
quirement, the requirement of low thermal con
ditions for vernalization. 

Changes tn requirements, i.e., in, the heredity 
of a livtng body;, are always adequate to the action 
of the environmental conditions, if these condi
tions have beett assitntlated by the living body. 

As was remarked above, the different elements 
of an organism, its organs, cells and separate 
parts in cells, possess the property of reproducing 
thenlsPlves. For example, we know that if in leaf 
ce11s the plastids from which chlorophyll grains 
develop disintegrate for some reason or other, 
then all cells which come from the cells that lost 
their plastids will be albinos, i.e., white, not 
green. In the case stated the chlorophyll grains 
will not reproduce themselves, there will be 
nothing to do the reproducing. 

Each molecule and atom of a living body, if 
one may put it that way, reproduces itself at cer
tain moments. But all these different molecules 
atld cells tn the organism are obtained fronz 
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zygotes by reproduction of bodies that are not 
similar but dtssimtlar to themselves, by dtffer
Bntlatton_, t.e., development. 

From the initial cell (the zygote) we obtain H 

group of cells ~hich are unlike the cell we start
ed with. There are no plastids (and other things 
besides plastids) in the initial cell (the zygote) 
of the plant; they appear in the cells obtained 
from the zygote. In cell multiplication th~ plastids 
and all other separate parts reproduce themselves, 
so to say. Consequently, the reproduction of likes 
ts onJy one of the properties of the living body. 
Another of tts properties ts tile reproduction of 
unltkes. 

The direct reproduction of Likes hy each cell 
and each molecule of the living body we call 
growth of the body. For instance, leaf cells repro
duce likes, and as a result the leaf gets bigger, or 
grows, as they say. By the growth of a body we 
mean increment of weight and volun1e. 

The reproduction of like by like may, however, 
come about not only by means of growth but also 
hy means of development. 

The reproduction of likes, not directly but 
through a long chain of conversions of unlil?-es, 
until bein.gs similar to the initial one are o'J
tained we call development. There is a qualitative 
distinction between these two means of repro
ducing I ikes. 
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To exemplify the first means of reproducing 
likes let us point out the following. The cell of 
a leaf grows and develops, then divides in two; 
instead of the one we have two but both remain 
leaf cells. The leaf increases in ~jze, i.e., grows. 
This process is what we call growth. Another 
example might be given, that of a leaf and, of 
course, of its cells also reproducing bodies similar 
to themselves, but in a different way through a 
chain of conversions. By tneans of grafting Com
rade L\. A. Avakian substituted for the ordinary, 
dissected leaves of tomatoes of the Albino variety 
leaves of another totnato variety which resem
bled potato leaves, i.e., pinnate in shape. Seeds 
were taken fron1 a fruit that had developed on a 
twig of the Albino variety. This variety, as has 
been stated, has dissected leaves, in accordance 
with its nature. After these seeds were sown in 
the summer of 1941 at the experimental base of 
the Lenin Academy of Agricultural Sciences of the 
U.S.S.R. at Gorki Leninskiye, quite a few plants 
were obtained whose leaves were not dissected, 
but like those of the potart:o plant. The question 
may be asked why, despite the fact that it is in the 
nature of the Albino variety to have dissected 
leaves, some of its offspring happened to have 
nondissected leaves, leaves resembling those of 
the potato plant. The reason is that the plant from 
\vhich the seeds were taken had leaves like those 
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of the potato plant which had been substituted for 
the dissected ones by means of grafting. It was 
they that had reproduced themselves in the prog
eny. 

Substances •elaborated in the leaves united 
with substances of the neighbouring l'ells, were 
modified, were converted, developed. From these 
cells altered substances united with substances 
of other oells and altered still more. In this man
ner the conversion went further and further away 
from the leaf cells until it became a con1ponent 
element of the embryo. In this way, we believe, 
the hereditary basis of each organ, of each char
acter~ of each property of the organism tepro
duces itself for generations. 

INDIVIDUAL DEVELOPl\tiENT 
OF THE ORG_ANISM 

The development of an organism, like its 
growth, proceeds by means of conversion, of me
tabolism. The sex cells, buds or eye.s fron1 which 
usually entire organisms develop are, as a rule, 
the product of the development of the whole or
ganism which gave rise to the particular initial 
bases for the new organisms. They arise and build 
themselves out of molecules, granules of sub
stances transformed many times (but in accord-
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ance with natural law) of various organs and 
body parts of the organisn1. Therefore all the for
mer properties of the plant that produced the sex 
cells or, for example, the eyes of potato tu.bers are 
accumulated, as it were, in these cells or eyes. 
Henc·e th·e i,nitial ·c·ells also express to a grea.ter 
or sn1aller extent the tendency of the future prop
erties of the organisn1. 

In development from a fertilized sex cell, i.e., 
from a zygote, the changes and conversions are, 
as it \Vere, a repetition of the path traversed by 
the ancestors, particularly the nearest ones. The 
process which in the preceding organism went on 
at the very beginning will be the initial process 
also in the new generation; the process following 
the first one will be the next also in the offspring, 
etc. Figuratively speaking, the development of 
an organism may be depicted as the unwinding 
internally of a spiral that was wound up in the 
preceding generation. This unscrewing is at the 
same time a screwing up for rt:he future generation. 
After all, the formation of a given organism pro
ceeds on the basis of the development of the pre
ceding one. And in the process of development of 
that particular organism the basis of the future 
generation is formed. I consider it correct to say: 
to the extent that the body of a parttcular organ
lsm (say, of a plant), ts built de novo tn the new 
generation to that same e.,~tent, natural!!~', all its 

22 



properties, including tts heredity, are obtalned de 
novo, t.e., to that same extent also the nature of 
the organism is obtained de novo tn the new gen-
eration. . 

Each organ •and each character reproduces it
self in the course of generations both by means 
of growth and by means of development. The sex 
cells and any other cells by which organisms are 
reproduced are, as a rule, created, obtained as a 
result of the development of the entire organism, 
by means of conversion, by means of the metabol
ism of the various organs. As a result the course 
of development gone through is accumulated, as 
it were, in the cells from which the new genera
tion takes its start. 

The primary initial cells, from which the or
ganism develops, are the biologically most com
plex and possess the greatest possibilities of 
development. All other cells resulting from the 
development of the zygote when the tissues are 
being differentiated are biologically less co1nplex 
and possess fewer potentialities of development. 
For instance, a whole organism may develop, be 
obtained, from a sex cell or a bud (eye) of a pota
to tuber. But from the leaf cells of many plants it 
i~ impossible to obtain whole plant organisms. 

The assertion of the Mendelist-Morganist ge
neticists that all cells of an organism possess 
one and the sarne nature, one and the samP hererl-
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ity, will not hold water. Different cells of the 
same organism undoubtedly possess different na .. 
tures, different heredities, different potentialities 
of development. All you need do is take from a 
potato tuber as initial eyes not the usual ones but 
such as developed from tuber cells from which 
they normally do not develop, and you can ob
serve not infrequently that plants of a different 
nature, of a different variety, are obtained. We 
know of quite a number of cases when new orga· 
nisms, different in their nature, may be obtained 
from cells of one and the same plant organism. It 
has already been poin1ted out that by far not all 
cells of even plant organisms can give rise to or 
regenerate entire organisms. This also goes to 
show that not all cells of an organism are of like 
nature. Different cells of an organism possess 
different natures, i.e., different heredities. 

The development cf an organism from a zy
gote is, as it were, the differentiation, the disinte
gration of a biologically more complex cell into 
simpler, more differentiated cells. The egg is bio
lQgically n1ore con1plex than any cell of the 
organism that originated from it. 

It must not be forgotten that cells differing in 
quality can be and always are obtained from one 
and the same quality of initial material, for in
stance, from one cell or a group of like cells, in the 
process of cJevelopment, in the process of metabo-
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lism. These different qualities of cells are deter
mined by the environmental conditions. The envi
ronmental conditions are the differentiating 
material of the developing organism. These con
ditions are assimilated by the ltving body and 
thus the body chattges itself, differentiates itself. 

For instance, the shoots of plants which spring 
up from the soil have white leaves. The cells of 
these leaves already contain plastids but the 1at
ter may turn into chlorophyll grains, in ron
sequence of which the leaves become green only 
when subjected to the influence of I ight. In the 
case at hand light, together, of course, with the 
other environmental conditions, is the differen
tiating material of the plastids; as a result the 
plastids are transformed into chlorophyll grains. 

The presence in plants of particular characters 
or properties is usually due to the fact that the 
latter existed in the parent organisms and, by 
means of conversion, of development (metabo
lism) were incorporated and accumulated in the 
sex ceJls, in the initial cells of the new genera
tion. But numerous cases could be cited in 
which a particular character of the organism 
in question did not exist in the parental forms. 
It had been present in the older preceding 
generations and appeared anew only after sever
al generations. This particular character or 
property had been, as they say, in a latent or re-
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cessive state. To explain this fact let us return 
to the example of the character of green colour 
in wheat leaves. When the young leaves appeared 
on the ground they had no green colour. There 
was no chlorophyll in them. But they had the sub
stances, plastids, which are converted in these 
leaflets, in the light, at a proper temperature, into 
chlorophyll grains. You can grow part of thP 
pl'!nt, a separate stem of it, in the dark, shut out 
the light from the leaves, and they will always be 
etiolated, yellow. In the given case no green col
our will form. But if seeds ar·e obtained on such a 
stem and plants grown from these seeds in the 
light, the leaves will be green-coloured, the chlo
rophyll grains will develop. In 1the preceding gen
eration the green-colour character, the chloro
phyll, had been missing but in the succeeding gen
eration it appeared. There is no difficulty in 
understanding the cause of its appearance. The 
internal matter, in the present instance the plas
tids, which is transformed into chlorophyll grains 
existed in the leaves of the preceding generation. 
These plastids reproduced themselves, entered 
into metabolic relations with other substances of 
the living body and in the final analysis partici
pated in the creation and development of the sex 
cells, the germs of the future generation. But the 
plants o·f the succeeding generations continued 
the norn1aJ developtnent of the plastids into 
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chlorophyll grains when their leaves were exposed 
to the action of light. The plastids possessed this 
property also in the preceding generation but did 
not develop chlorophyll grains because the neces
sary conditions, ,.e., light, were absent. By such 
reasoning one can readily understand the cases 
where particular characters or properties of or
ganisms do not develop for n1any generations 
and then suddenly appear and develop. The 
latent internal possibilities find the conditions 
they need for development, find a suitable envi
ronment, \Vhich explains the appearance of this 
or that character or property not possessed by the 
previous generation. 

All properties and characters of an adult or
ganism may, in a certain sense, be called latent, 
recessive, i.e., not manifest while the organism 
exists in the form of an embryo or germ. In the 
zygote all the characters and properties of the 
organism exist in latent form, as it were. 

It has already been said above that a living 
body reproduces itself, that the different cells, 
granules and molecules of the body possess differ
ent natures different heredities, different prop
erties. 

The molecules of the protoplasm and the mole· 
cules of the chromosome likewise possess, if one 
1nay put it so, different here-dities. different na
tures. But all these living granules reproduce 
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themselves both by means of growth and by 
means of development. 

Proceeding fr0111 these premises we assume, 
and in particular ins1ances can prove experimen
tally, that if you take separate• groups of cells, 
5eparate parts of an organism as the fundamental, 
initial element you obtain a new generation hav
ing different properties and different characters, 
i.e., a different heredity from the one there was, 
or, generally speaking, from the old initial breed 
or variety. This can be observed, for example, in 
potatoes when they grow adv~ntitious buds, i.e., 
eyes from the tuber pulp. After rearing plants 
from such eyes a new breed, i.e., a variety with 
different properties, is frequently obtained. 

Such facts go to show that different cells of 
the same organism may possess different natures, 
different heredities. It goes without saying that 
organisms cannot be grown from all cells. Many 
ceiJs do not possess the property of restoring 
the whole organism. 

The same line of reasoning may be applied to 
difference in quality in the sense of the heredity 
of separate parts and separate granules of a cell. 
Changes in separate parts of a cell, such as, for 
instanee, separate chromosomes, should (and this 
is frequently proved experimentally) bring about 
a change in the various organs, characters and 
properties of the organism obtained from this 
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cell with altered chromosomes or sections of chro
mosomes, or with changed granules of proto
plasm in_ the initial cell. 

A change in this or that section or granule of 
the initial cell -in various degrees affects the 
changing of the various characters and properties 
of the organism obtained from this cell. 

Not all granules of the original cell or group 
of cells are to the satne extent starting pointi for 
the development of the various characters and 
properties of the organistn. At the same time it is 
necessary to know that individual granules of the 
original initial cell cannot turn, cannot develop 
into organisms. This requires a totality, a com
plex of all granules, i.e., a whole initial cell or, as 
for instance in vegetative Inult.iplication, a group 
of cells. 

ORGANI~M AND ENVIRONMENT 

The relative purposiveness and adaptability 
of the plant and animal world to external condi
tions and to their surroundings, as well as the 
harmony, the adjustment of the various organs of 
the organism to the discharge of particular func
tions, are excellently explained by Darwin's theo
ry of natural and artificial selection. Changes be
neficial to development and survival under given 
conditions make for the numerical increase, the 
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propagation of such individuals, while changes 
deleterious to survival make for a decrease in the 
number of such organisn1s. This explains the prog
ress, the constant process of perfection in the 
nature of plant and animal fon11s. In practical 
farming, plant varieties and animal breeds are 
improved by means of artificial selection. 

Three interconnected factors enter into our 
conception of natural and artificial selection: he
redity, variation and survival. The diversity of 
plant and anin1al forms both in nature and in 
practical farming was created and is still created 
by natural and artificial selection. But the source, 
the material out of which organisn1s create or 
build then1selves, is the environmental condi
tions food in the broad sense of the word. Differ
ent 1 iving bodies elect different conditions fron1 
the environment, in accordance with their na
tures, assimilate then~ and biuld their bodies in 
conformity with the laws of their individual de
velopment, i.e., in accordance with their heredity. 

Different species and genera of plants and ani
tnals require different environmental conditions 
for their life and development. Likewise, the same 
organisms require different environmental condi
tions in different periods of their lives. For in· 
stance, winter plants require low thermal condi· 
tions for one of their periods, now called the phase 
of vernalization. During the other periods of their 



life winter plants do not require low thermal 
conditions. Finally, the same plant organism re
quires different environmental conditions at one 
and the same time, but for the life and devel0p
ment of different organs and for undergoing differ
ent processes. Thus, for instance, the conditions 
required for the development of the leaves and 
roots of a plant differ. In general, the developn1ent 
of the different cells, different parts of cells and 
separate process•es of a.n organism .r·equires difler
ent conditio.ns of the ext1ernal envifionment. Be
sides, these conditions are differently assimilated. 

It must be stressed that by external we mean 
all that is asstmtlated and by in,ternal that which 
asslnlilates. The life of an organisin i3 complicat
ed and proceeds through innutnerable regular 
processes or conversions. As a result, food im
bibed or entering an organistn from the external 
environment is assimilated by the living body 
through a chain of various conversions, and from 
being external becomes internal. This internal 
matter, being living matter and entering into me
tabolical relations with substances from other 
cells and particles of the body, feeds them, as it 
were, and thus as regards them becomes exter
nal. Organisrn?, beginning with zygotes (ferti
lized sex cells) develop by means of manifold reg
ular changes and transformations of the body, 
and they become adult, capable of forming the 
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same kind of sex cells as those from which they 
themselves originated. This is what constitutes 
the course of the individual development of plant 

• organtstns. 
If a plant organism does not find in its envi

ronment the particular conditions required by the 
nature, i.e., the heredity of a particular process or 
character, the process or character in question 
does not develop. In these cases the internal po
tentialities, i.e., the heredity, for the development 
of the given character exist. But the character fails 
to develop on account of the lark of the neces
sary environmental conditions, i.e., of the materi
al nect}ossary to enablt' th(~ ct.Iararter to build it
self. In cases where the failure of a particular 
process or character to develop does not disturb 
the general life and further development of the 
organism, the latter may continue to live and de
velop nortnally without developing the character 
or property in question. However, the undevel
oped characters or properties of such organisms 
will, as they say, be latent or recessive. These 
characters or properties may develop in the suc· 
ceeding generations if the environment contains 
the requisite conditions. For instance, winter 
wheat plants of the Ukrainka variety on ripening 
produce in some years spikes with black awns 
and in other years with white awns. Seeds ob
tained from black-awned and white-awneci ears of 
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the nam·ed variety, sowing conditions being equal, 
produce plants with awns of the same colour. The 
awns are white or black depending upon the year, 
i.e., upon the conditions under which they are 

• grown. This indicates that in cases \Vhere ripe 
plants of the Ukrainka \tariety with white a'vns 
are obtained, the external environn1ent d1d not 
contain the conditions without which black pig
ments cannot deveJop. But the internal condi
tions, the heredity, the potentiality, the require
ment for the realization of this character exist. 
The awn eeJls contain the .substance which on 
further devclopn1ent n1ight have devt:'loped into 
black pign1ent, but owing to 1he ab(,ence of certain 
external conditions this substance did not develop 
further and the awns ren1ained \Vhite. Thus in thP 
case in question the white-awned plants possess 
those elen1ents of the body which were not con
verted into black pigtnent oniy because the~r 
developn1cnt ceased. But these elements, like 
all other granules and partieles of the livir1g 
body, may reproduc(\ themselvPs in their progeny 
by means of metaboli.srn, as a result of which 
they are incorporated, acrun1ulated, in the sex 
cells. 

The category in question also relates to cases 
of reversion, i e., the appearance in a particular 
generation of characters and properties which 
were lacking in its immediate parenls but which 
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existed in its earlier ancestors. There are many 
such examples and they are generally l{nown. 

In the ~arne way we explatn the so-called fluc
tuating variations of plant organisms of the 
same nature, i.e., the same hered'1ty. Many of the 
properties or characters possible in a particular 
variety of plant remain recessive in each concrete 
case, i.e., do not develop without causing substan
tial damage to the organism as a whole. l-Ienee, 
under various environmental conditions one may 
observe a diversity of plants (phenotypes) belong
ing to an identical variety, i.e., \Vith the same 
heredity. The internal hereditary potentialities of 
development of particular characters are not 
realized and the characters do not develop for 
lack of the various environmental conditions. As 
a result different plants are obtained but of rela
tively the same nature, i.e., heredity. 

No organism ever wholly realizes all its hered
itary potenttalttles. Many properties and charac
ters do not develop fully, remain to some extent 
undeveloped, recessive, without substantially af
fecting the development of the organism as a 
whole. But a plant has characters and properties, 
the lack of development or even underdevelop
ment and incompleteness of which hamper all fur
ther development and in some cases even prevent 
the organism from continuing to live. Such prop
erties and characters of the organism clearly 
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cannot be recessive, i.e., latent, since the whole 
organism wil cease to develop if tlJey do not de
velop. For instance, if you sow winter-grain seeds 
in spring they will produce shoots and will for a 
long tizne be in ~ state of tillering, and ro~ts and 
leaves will develop. ilut such piants are unable to 
initiate the fortnation of spikes and straws or re-
productive organs. In winter plants sown in spring 
the process called vernalization cannot take place 
for lack of low therrnal conditions. But spikes and 
straws cannot develop in cereals unless the plants 
have undergone the process of vernalization, i.e., 
without a corresponding qualitative change in 
the content of the cells in the cone of growth, al
though the environtnental conditions for the devel
opn1ent of these organs exist during both the 
spring and summer periods. In these cases the 
vernalization process, which does not develop but 
remains recessive, as it were, is the internal cause 
of the failure of the plants to develop further, of 
their failure to advance toward the formation of 
new seeds. Clearly no offspring can be obtained 
from wheat plants which formed no seeds. In 
the case in question the lack of seeds was caused 
by the failure to go through the proc·ess of ver
nalization. These are the pren1ises from which we 
proceed when we say that processes, characters 
and organs which play a substantial part in the 
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zation of individual development, but a develop
ment deviating from the normal, usual course. A 
change in heredity is usually a result of the de
velopment of the organism under envlronnzental 

• conditions whlch tn some measure or other do 
not suit its natural requirements, i.e., its heredity. 

The individual development of an organism, 
as has already been said, is a chain of regular 
transformations. If these transformations of the 
living body do not transcend the norm, i.e., if 
they are the same as they were in the preceding 
generation when the particular character or proc
ess was developing, there will be no change in 
heredity. In the generation in question the hered
ity is the satne as in the preceJing generation. 
However, in the development of the individual, 
deviations of the transformations from the norm, 
i.e., from the quality of analogous transforma
tions occurring in the preceding generations, 
cause change in breed, in heredity. 

The more the environmental conditions suit 
the requirements, i.e., the heredity of the organ
ism, ·the more will the development of the given 
organism resemble that of the preceding genera
tions and, consequently, the less will its heredity 
change, deviate from type, from the norm. When 
the organism does not find in its environment the 
conditions !lecessary for the development of par
ticular organs or characters, these organs or char-
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acters may fail to develop altogether if they can 
remain recessive without detriment to the general 
development of the organism. If, however, the or
ganism as a whole cannot continue to live and de .. 
velop without tfieir development, it either ceases 
to develop or the usual course of the process, the 
usual development of the organs and characters, 
must change and take a direction which corres-
ponds to the new, unusual conditions. Thus chang
es in the conditions of life which necessitate 
changes in the developmettt of plant organisms 
are the cause of change tn heredity. All organisms 
which cannot change in accordance with the 
changed conditions of life do not survive and 
leave no pro·geny. 

Organisn1s, and hence also their natures, are 
created only in the process of development. A liv
ing body may change also without development 
but these changes will not be characteristic of 
living bodies. Changes occurring in living bodies 
without a development of these bodies will, as a 
rule, involve a diminution of their vitality. For 
instance, seeds--the embryos of organisrns of dif
ferent plants when stored do not develop like 
organisms, but when stored too long or stored un
der conditions that 3re not norroal, changes take 
place in the cells of the embryos. Therefore the 
heredity of such seeds may also change. But such 
changes, as e rule, will lead to a decrease in vital-



ity. The seeds may, due to long storage, be 
ruined, become less germinative, less vitaL 

In the development of plant organisms the he
redity usually least subject to change is that of 
recessive characters, the undev&loped or under
developed state of \vhich does not cause substan
tial harn1 to the general development of the or
ganism. On the other hand, the heredity of those 
characters and properties of an organisra whose 
development plays a substantial part in the life of 
the individual is in our opinion tnore frequently 
subject to change. If the external conditions do 
not correspond to the normal course of develop
ment of these characters or properties, either the 
course of their development n1ust undergo adap
tive ehang·c or the organisn1 as a \vhole will cease 
to develop, to live. 

In each new generation plants strive to mani
fest propertit"\s and characters which existed in 
the preceding generations. Sotne of the charac
ters and properties which existed in a preceding 
generation n1ay in the pari!cular plant in ques
tion, owing to thP lark of suitable external condi
tions, remain and as a rule always do remain in 
underdeveloped fortn; as they say, the character 
remained in a latent, recessive forn1. And, con
versely, sotne of the characters and properties 
which did not n1anifest ihen1seivcs 1n preceding 
generations n1ay do so in th0 given generation. 
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In other words, where the heredity is relatively 
the same, the external appearance of plants of dif
ferent generations or of differ('nt plants of the 
san1c generation may (and al\vays does) differ 
more or less. • 

The diversity of plants with relatively the satne 
heredity (i.e., of one variety) is due to the var
ious degrees of devclopn1enl of n1any of its prop
erties and characters one of \vliich taken sepa
rately does not play an essential p3rt in the gener
al course of developtnent or the organism as a 
whole. The heredity of such charncters and or
gans, which easily vary in the dcvPioptnrnt of the 
individual, is usually least conservative and lends 
itself n1ost to change. Of this one can f·asily con
vinee oneself by raising new plants fron1 cuttings 
of tissue taken irotn such vari,~b1e organs. 

It is different with organs, characters and prop
erties whose developtncnt plays an essential part 
in the life of the organism. Everyi!Jing in 
the organisn1 i~ directed to\vards providing the 
developn1ent of such organs or characters with 
conditions which do not transcend the nortn. 
Therefore the dcvelopmrnt of such characters 
varies considerably less. l'heir hL\redity is usually 
n1ore conservative anJ lends itself less to change, 
as it is guarded and protected to a great extent 
by the entire systetn of the orgClni sm :1c; a \Vhole. 

Variation ln the heredity of plant varieties 
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propagated by seeds takes place, as a rule, 
through a change in the heredity of conservative 
characters, which vary with difficulty. It depends 
to a considerably smaller extent on the variation 
of the easily variable characters•and properties of 
the plants. 

Yet it has been repeatedly stated that a change 
in the body is always linked up with a change 
in its heredity. We seem to have arrived at a 
contradiction. A variety changes to a greater 
extent in those characters which are more conserv
ative, less capable of change in 1hc development 
of the individual, and on the contrary, a variety 
changes to a considerably smaller extent in those 
characters which in the development of the indi
vidual are less conservative and lend themselves 
more to change (variation). On this ground ge
neticists arrived at a \\'Tong theoretical conclu
sion. They properly attribute the fluctuating var
iation of the characters and properties of plants 
and animals to the varying conditions of the en
vironment. But inasmuch as the alteration of a 
variety goes on, as a rule, in the characters and 
properties which vary to a considerably smaller 
extent in the development of the individual, they 
conclude that a change in variety, and hence a 
change in breed, i.e., heredity, does not depend on 
the condit~ons of life at all but on certain un
known causes. In their opinion the causes of muta-

• 
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tions have not been discovered to this day. An 
organism's characters and properties vary on ac
count of the variation in the conditions of life, but 
its heredity, its breed, does not change. Conse
quently, the livihg conditions are not the cause 
of changes in varieties. 

As a rnatter of fact the heredity of a living 
body changes normally only when this body devel
ops. Whatever does not develop in the living 
body does not change in the sense of developing. 
It can change only in the sense of being de
stroyed or fading out of existence. 

If the external environment does not con
tain the conditions required for the develop
ment of the various characters and properties 
which do not play a substantial part in the life 
of the organism, these characters and properties 
do not develop and consequently do not change. 
Recessive charactPrs are, as a rule, the most sta
ble, i.e., the least chang·eable. This or that charac
ter may not manifest itself for many generations 
in the plants of a given variety, may be latent for 
lack of the necessary environmental conditions. 
When the necessary conditions exist, recessive 
characters and properties can develop and assun1e 
the same form as in generations of the distant 
past. The heredity of such characters does not 
change for the reason that the latter did not de
velop. On the other hand, fluctuating variations in 
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the individual development of many properties 
and characters of the progeny do not alter the 
characters or alter them but slightly for the fol
lowing reason. As their properties are beyond the 
nortn, the substances of the changed (variab}e) 
characters are not included in the processes, pas
sage through which results in the appearance of 
organs or parts of plants which fortn the basis of 
future generations, as for instance seeds. Thus 
a variety propagated by seed usually changes lit
tle on account of a change in tlJe variable charac
ters, a~ they are called. This is so not because 
changes in characters arc not detern1ined by the 
action of environn1ental conditions, of conditions 
nf life, but because the chan~Pd nature of the par
ticular body par~ts of the or~~anisn1 is not included, 
or is included to a sn1a1l extent only, in the chain 
of processes which leads to the fortnation of seeds. 
But if the changed characters or organs are taken 
as the starting poin1, as the basis for future organ
isms, the progeny too will be changed, i.e., the 
variety will be altered. 

If the environment does not contain the condi
tions suitable for the development of the charac
ters and properties without which the further 
existence of the organisrn is itnpossible, such 
characters and properties cannot easily remain 
recessive. They develop perforce, as •they say, else 
the organism must cease to exist. Although the 
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action (especially the prolonged action) of unu-. 
sual, unaccuston1ed conditions of en\lironment 
does bring about the developn1ent of the particu-
lar characters or properties they will, nevertheless, 
develop diffcrentty fron1 thl~ way they tleveloped 
in th~ preceding· generations, ,vhen environn1ental 
conditions \Verc norn1al. As a result, a n1ore or 
less different living body is obtained possessing in 
consequence different properties and, of course, a 
di1Terent ht.'rf'dity, i.t'., different t:)nvirunn1ental r\31

-

quiremcnts. 
Changes in the nature of organisn1s and in 

their various properties and characters are always 
in son1e tneasurc enforced. I-~or lat·k of nec~ssary 

• 

conditions suitable to the nature of the g-iven liv-
ing body it is ron1pellcd to assitnilate conditions 
dificring to son1e extent or other fron1 those re
quir·ed. As a result a diff,crcnt body, and hence also 
a different nature, or her(ldity, of that body, are 
obtained. If one adopts this point of view one read
ily arrives at the conclusion that the heredity 
of the different seetions of a p]ant fron1 which a 
whole organism can be regenerated is frequently 
different. T'his can easily be corroborated cxperi· 
tnentally in many cases. \\ie have already pointed 
to the experiment oi obtaining various breeds of 
potato tubers from one initial tuber by inducing 
eyes in the particular tuber fro1n various sections 
of its pulp. Reference may also be made to such 
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well-known facts as the appearance on fruit trees 
of separate buds or twigs, with hereditary prop
erties and characters differing sharply from thost3 
which are characteristic of the tree as a whole. 
The changed characters which f>lay an essential 
part in the development of an organism as a 
\\·hole are usually transmitted n1ore frequently to 
the seed progeny than characters of less in~por· 
tance. This is so for various reasons, one of which, 
in piants, is the multitude of characters of the 
same type. I'he more characters of one type (for 
instance, leaves) there are, the less a change 
that exceeds the norm for each character is trans
mitted in the progeny. 

DIRECTED CliANGE IN TilE BREED 
OF ORGANISI\IS 

There arises the question: why then do we 
have relatively permanent breeds of animals and 
varieties of plants, i.e., heredity, in anin1ate nature 
and practical farming? Everybody knows of cases 
where anin1al breeds and plant varieties, as well 
as species and strains, have been preserved for 
decades on farms and for centuries in the state of 
nature. In such a space of time scores and hun--· dreds of generations succeed each othe:-, but as 
concerns their nature, i.e., their heredity, they are 
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indistinguishable or almost indistinguishable 
from each other. This generally observed phenom
enon likewise seems to contradict the view 
we have expressed above that the nature, i.e., 
the heredity, of • an organisn1 is compelled to 
change when the body of the organistn 
changes und·er the influence of th·e conditions of 
life. After alJ, many characters and organs in each 
generation develop differently whenever they en
counter conditions which are relatively different 
fratn those obtaining in previous generations. 
Relatively different characters, organs and prop
erties with consequently differE'Ilt heredities are 
obtained. Logically it would seem that these or
gans and characters ought to reproduce their 
exact copies in the following generation. In actual 
fact, however, the innumerable experiments made 
have not confirmed this. Expcrirnents of this kind 
are rather easy; anybody can repeat then1. For in
stance, take seeds of some particular variety of, 
say, wheat and grow plants from them: some 
under good and others under bad conditions of 
nutrition and care. The plants obtained will differ 
sharply in external appearance. The plants grown 
under good conditions may be dozens of times the 
weight and size of those grown under bad condi
tions. The difference will be not only quantitative 
but. also qualitative. It would seen1 that the hered
ity of such different living bodies (plants) 
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should be different. But if seeds from these differ
ent plants arc sown under equal conditions the 
plants that grow frorr1 then1 will, as a rule, differ 
little fron1 e~ch other. 

Hence one tnay arrive at the conGlusion that 
change in the living body apparently does not 
entail change in its heredity, i.e., its nature, and 
that consequently it is useless to look in the con
ditions of 1i fe of plants and anin1als for ways of 
directing change in the nature of organisn1s. This 
is preei sely the erroneous conclusion arrived• at 
by representatives of the science of genetics. Due 
to this cardinal error science (genetics) found 
itself at loggerheads with practical fartning, with 
sred growing and pedigree stockbreeding. 

I etnphasiz(~ the fact that a ratl1cr large nunl
ber of experin1ents were perforn1ed which seem\."d 
to prove beyond dispute that heredity is constant 
while the quality of the body is relatively varia
ble. J\1oreovcr, they can easily be repeated if so 
desired. Let us refer to an experitnent performed 
at the Belaya Tserkov Sugar-Beet Breeding Sta
tion. On a field sown throughout to one variety 
of sugar beet, 10,000 of the biggest roots were 
picked in autumn. Their average weight was 
750 gr. On the same field were also picked 10,000 
of the smallest roots, whose average weight was 
150 gr. The two groups of roots, the biggest and 
the stnallest, were planted apart from each oth-
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er to avoid cross-pollination, a blending of the 
heredities of these two groups of plants possess
ing different weights. The seeds obtained from 
then1 were sown under identical conditions. It 
appeared that the average weight of the roots 
obtained from the big-root group was 317 gr. and 
of those from the stnalJ-root group 312 gr. The 
average weight of the roots was thus aln1ost the 
same regardless of whether the seeds were taken 
from the biggest or the smallest sugar-beet roots. 
The logical conclusion may be drawn (and is 
drawn again and again by geneticists) that the 
conditions of life, of agrotechnique, undoubtedly 
affect crop yields, i.e., the develop111ent of the 
quantity and quality of the living body, but they 
do not exert any influence upon the quality of its 
nature, do not affect any alteration in its heredity. 

This explains why some geneticists came to 
the conclusion that in sowing plants for seed as 
well as in breeding pedigree livestock the appli
cation of good agrotechnique or zootechnique, i.e., 
good feeding of pedigree animals and good tend

ing of them, is not only unnecessary but frequent
ly even wasteful. Such scientists are of the opin
ion that good fartning technique 0r good feeding 
wil~l only incr·ease the number ·Of seeds or th·e qua.n
tity of livestock products obtained, but that the 
quality of the heredity of ·the seeds or of the young 
stock will remain the same as with bad or cheaper 
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agrotechnique or zootechnique. Yet it is a known 
fact that in practical life good varieties of plants 
and good breeds of cattle always have been and 
are betng produced only wtth good agroteclznlque 
and zootechrtique. When agrotech:zlque is bad you 
not only can never obtain good vartettes from bad 
ones but in many cases good cultivated varieties 
become bad after a few generations. The princi
pal rule of practical seed growing is that plants 
grown {or seed must be reared in the best possi
ble way. This requires that good conditions suit
able for the heredity requirements of the plants in 
question be established by n1eans of agrotech
nique. Of well-cultivated plants the very best are 
selected for seed. This is the way in which plant 
varieties are improved in practice. If the plants are 
cultivated badly (i.e., when the agrotechnique is 
bad) no selection of the best plants for serd will 
produce the results required. All seeds produced in 
this fashion are bad, and even the best among the 
bad will be bad. 

It must be firn1ly borne in mind that while 
good agrotechnique, the creation of good condi
tions for the growing of plants, does not always 
improve their nature, i.e .. , their heredity, it never 
makes it worse. 

If a detailed analysis of the question of change 
in heredity under the influence of the condi
tions of life of plants and animals is made it ap-
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pears that there is no contradiction between the 
factual experin1ental n1aterial of the geneticists, 
on the one hand, and the supposedly opposite 
facts of practical farming, on the other. The facts 
set forth seem coRtradictory only to those genet
icists who do not know life, who do not know 
farming practice. Therefore the conclusions which 
the geneticists draw from their above-mentioned 
experiments radically contradict good seed grow
ing and pedigre·e-stock bre~eding practice. Th~ey 
further contradict the Darwinian theory of devel
opment of plant and animal forms. 

The facts show that changes in the various 
sections of the body of a plant or anirnal organ
ism do not become fixed, are not assimilated, 
with equal frequency in the sex cells, i.e., in the 
reproductive products. The geneticists claim in·· 
stead that no changes in the properties, charac
ters or organs which arise frotn the conditions of 
life induce changes in the heredity of these prop
erties, characters or organs. The fact that the 
progeny obtained in their experiments with plants 
and animals under various conditions remain 
unchanged with regard to these properties serves 
the geneticists as the grounds on which to base 
their assertion. Actually a living body that has 
been qualitatively changed by the conditions of 
life always has a changed heredity. But not al
ways by far ca11 qualitatively changeci parts 
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of the body of an organism enter into normal 
metabolic relations with a number of other 
parts of the body, O\\ping to which these changes 
cannot always be fixed in the sex cells. The off
spring will therefore frequently not possess the 
c.hanged heredity of a particular changed part of 
the body of the parent organism or this change 
will be expressed in weakened form or to a minor 
degree. 

This is explained by the fact that the process 
of development of each organ, of each granule of 
a living body, requires relatively definite environ
mental conditions. These conditions are elected 
by each process, by the development of each organ 
and property from the surrounding environment. 
Hence if a particular part of the body of a 
plant organisn1 is forced to assimilate conditions 
to which it is not accustomed (qualitatively or 
quantitatively) and if owing to this the given 
part of the body becomes changed, different from 
analogous body parts of the preceding genera
tion, then substances passing fron1 this part of 
the body to the neighbouring cells may not be 
elected by them, may not be included in ~the fur
ther chain of corresponding processes. or course, 
there will be some connection between the changed 
part of the body of the plant organism and 
the other parts of the body, otherwise it could 
not exist; but this union may be incomplete or not 
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mutual. The changed part o·f the body will re
ceive some nourishment or other from the neigh
bouring parts; but it will not give up its spe .. 
cific substances .as the neighbouring parts \viii 
not elect them. In their nature these substances 
are not native to the processes going- on in these 
parts of the body. Into these processt·s will 
enter the conditions, the food suitable to then1; 
and they can obtain this food fron1 other. quali
tatively unchanged parts of the hody. 

This explains the frequently ohservPd phrnotn
enon that certain changed organs, charartPrs or 
properties of an organism fail to tnanifcst them .. 
selves in the heredity of the progeny. At tbe same 
time we stress the point that these altered parts 
of the body of the parent organism possessed an 
altered heredity. These facts have long been 
known to practical horticulture and floriculture. 
A changed twig or bud of a fruit tree or an eye 
(bud) of a potato tuber cannot, as a rule, induce 
a change in the heredity of such offspring of the 
particular tree or tuber as do not derive directJy 
from the changed parts of the parent organisn1. If 
we cut off this ehanged part and grow a separate, 
independent plant from it the lat·ter will, as a 
rule, possess the changed heredity in full, i.e., the 
here.dity of the changed part of the parent'g body. 

Should separate links in the general chain of 
development of a plant organi~m be unable to find 
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the conditions their nature requires, the sub
stances of the changed part of the body will per
force, as it were, be included wholly or partly in 
the chain of these processes anli thereby partici
pate in the deve]opment of the reproductive prod
ucts. Therefore a change in the nature of separate 
parts of the body of a plant organisrn may leave 
the heredity of its offspring entirely unaffected, 
may affect it partly or, lastly, n1ay be transmitted 
in its entirety. The extent to ~hich changes are 
transmitted will depend on the extent to which the 
substances of the changed part of the body have 
been included in the general chain of the proc
ess Leadl11g to the formation of reproductive sex 
or vegetative cells. In nature this depends on the 
accidental conditions that the plant in question 
encounters, while in experiments and practical 
farming it depends on man's knowledge and skill. 

It is a known fact that environmental condi
tions do not depend upon the different plant or
ganisms. Organisms only possess definite require
ments for various conditions. \\'hcther the en
vironment \\'ill contain these conditions, and 
whether they will be of the requisite quality, in 
the requisite quantity and at the requisite time, 
does not depend upon the plant. At the same time 
the life of plant organisms and the quar.tity and 
quality of their bodies depend upon the environ
ment(ll conditions. As they say in practical farm-
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ing: agrotechnique deterrnines the quantity and 
quality of crops. As \Ve have already indicated, 
with good agrotechnique ~nd good conditions of 
cultivation planJs n1ay be obtained ten and even 
more times the weight and size of plants of the 
same variety (of the satne breed) produced under 
exceedingly bad conditions. Here is a case in point. 
A millet plant which accidentally gre\v on a bare 
fallow weighed, with roots, stalks and panicles, 
953 gr. Another n1illet plant oi the same variety, 
which grew :Jn a road near the firld, welghed at 
the same stage of ripeness, together with roots, 
stalks and panicle, 0.9 gr., i.e., onP plant was 
more than a thousand times as heavy as the other. 
Thus, although plant organisms possess the ca
pacity to elect environn1rntal conditions, never
theless, since the latter are independent of the or
ganism, and organisms build their bodies out of 
the environmental conditions, the result is that 
the body of the organism depends largely, in both 
quality and quantity, upon the conditions of life. 
Different conditions give rise to different plants 
and these differences are frequently very great. 

How is it then that, in spite of the marked 
variability of the parent organisms, the develop
ment of particular organs and characters (both in 
the quantitative and qualitative sense) and the 
nature of the offspring, i.e., the heredity of these 
plants, remain rather stable, relatively unaltered? 
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Does this not argue in favour of the proposition 
that a change in the body of an organism does 
not entail a change in the nature, i.e., in the he
redity, of this body? This is explained in part, as 
was pointed out above, by the fact that the 
changed parts of the body are frequently altogeth
er excluded, or are included to a small extent on
ly, in the metabolic relations with those links in 
the process as a result of which reproductive cells 
are obtained. 

It m,u·st also be noted that not all processes 
in an o·rganism, the development of not a11 organ.s 
an·d characters, are s.upplied with nutriment of the 
required quality and quantity in equa·l measure 
an·d with equal lin1eli·ness. Not all processes i·n 
an organism arc of equal importance for the main
tenance and propagation of the given species, 
strai·n or variety of plant. 

It has already been stated that the ·characters 
a·nd pro,perties whose developm~ent does no.t sub
stantia·lly influence th~e lif.e of the organism as a 
whole remai.n, as a rule, u,n,developed, recessive, 
when there is a deficiency of the required envi
ronmental conditions. Let us add that when there 
is an excess of the required conditions these same 
characters develop, as a rule, likewise excessively, 
considerably above normal. In other words, the 
development of such characters is most variable, 
most fluctuating. But the characters or proc-
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esses upon whose development the life of the or
ganism as a whole largely depends vary .less, fluc
tuate less. 

If particular nutritive ele~1ne·nts for th~e nor· • 
mal development of the entire plant are !ackin·g, 
the first to starve, i.e., r·eceiv.e a subnormal quan
tity of foo·d, wiU be the least essential organs, 
the least essen,tial parts of the hody. The proc ... 
esses that are more in1portant to the organism will 
suffer to a smaller extent f.roan an insufficiency 
of 'particular nutritive elements, and to a still 
sn1aller extent will those upon which the contin· 
ued existence of the plant's race n1ostly depends. 
For instance, it is a well .. known fact that if any 
farm animal is fe:d to excess it develops a thick 
layer o.f fatty tissue. If fed insufficiently the fatty 
tissue will ~not only cease to receive foo~d but will 
itself be spent on feedin·g the other tissues of this 
organism. After the fatty tissue has been spent 
on feeding th,e organism, con1es the turn o~f the 
muscular tissue, etc. In general, when a.ni~mals 
starve the nervous and certain other tissues starve 
least. This is our explanation of why plants 
s.uc·h as the two tufts of ·nlii,ie.t we took as exam
ples, which were pl odu~ced ~under sharply differ
ent conditious I.n poi·nt of ·n,utrition and of which 
one exceeded the other more than a thousand 
thnes in size anr.l weight, are far from con1pletely 
transmitting these ditieren.ces to their offspri,ng. 
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The plants were ·nourished quite differently, but 
the nutrition of the separatP parts, of the separate 
processes of those plants, departed from normal 
in various degrees. ·rhe main. processrs of the 
plant that had ple.nty of food were protected from 
an excess of it, the part above the r•orm being 
absorbed by other, less important proccs~es. On 
the other hand, in the case of the plant wh:ch r~
ceived insuffici~cnt nutrition, lhe main processes 
starve~d least of all. 

Therefore, although the plants sharply differed 
in their develop·ment and departed in opposite di
rections from the norm, the processes upon which 
the continuation of the race depends most were 
fed quantitatively and qualitatively approxirnate .. 
ly according to the norm. After all, the size of 
the seeds taken fron1 these t\vo plants plants 
which exhibited a tha.usandfold ddferrnce in 
W·eight was aln1ost exactly the same. 1\'\oreover, .. 
th.e embryos i~n these s·eeds, b·cing the most impor .. 
tant part, differed still less from each other. And, 
finally, the most essential parts of th~e embryos 
must have differed least of all. 

Thus we give the fn11owing explanation for 
the absence of change ln the her·edity of the off
spring when various cha,racters or properties of 
th·e parent plants chan·ge or when these changes 
are not completely transmitted (as is most fre
quently the ca~e). 
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Firstly: the active election of suitable environ
m·ental conditions by the vai"ious proce~sr.s for the 
development of the various Oi gans antJ characters, 
of the various pij.rticles of the living body. 

Secondly: the active noninclusion of unsuita
ble conditions in the process. Parts of the body 
changed perforce do not fully include the specific 
substances they produce, and frequently do not in
clude them at all, in the general chain of the proc
ess leading to the forn1ation of reproductive cells. 

Thirdly and lastly: in the organism, as in an 
integral whole, thPre is no "equalitaria~-. tenden
cy" supplying of the differ~'lt procc~s.e~ with the 
requisite elen1ents of food. T.hf\ more irnportant 
processes are supplied with greater approxima
tion to the norrr1; they are protected against in
sufficiency as \veil as against a surplus of nutri
t 1 on i n gc n era l or of part i c u l a r e I e n1 en t s of it. 
Less important processes, on the other hand, are 
supplied less than the norrn, the norm or more 
than thP norm, depending upon the arr1ount avail
able. 

The question may arise: wherein, then, does 
our understanding of the interconnection of the na
ture, of the heredity, of the organ isn1s with the con
ditions of life differ from the point of view of the 
Morganist geneticist::;? The geneticists ~ay that 
the conditions of life tend to cause only qualita
tive and quantitati·ve chan~es of the body (soma) 
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to the environmental conditions, but it must be 
rem.e.mbered that 1.!Je property of adaptability will 
not always be analogous to purposiveness. The 
relative purposiveness and harmonious nature of 
plants and animals in nature have come into exist
ence only by natural selection, i.e., by heredity, 
its variation and survival. 

Wl1en W·C know the \Va)' of building up the 
heredity of an orga.nisn1 we can cha~ge it with
out waiting for ~uitablc occasions by creating 
definite conditions, definite action at a particular 
mon1ent o,f the organistn's .development. lhe bet
ter WC know the COllrC.rete la\\'S of dcvel:Jplnent Of 

the various plant organisms the sooner and the 
n1ore easily we s.hall obtain, create th~ requisite 
forms and vari·elies of these plants. Up to now 
good p·ractical seeJ growe·r~ knew only that while 
good agrotechnique, the proper growing of seed 
plants, does not always in1prove their nature, it 
at any rate does not make them worse. On the 
other hand, ba.d ·growing conditions quite fre
quently, if not al\\'ays, worsen the br~cd of va
rieties and never in1prove it. A kno\vledge, there
fore, of the concrete laws of development of the 
natu,re of t~he pl1.1nts in question offers ~he possi
bi~lity of directing, of changing the nature of or
ganisms in the required direction at any time, 
without waiting for chanct~. 
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VEGETATIVE HYBRIDS 

l\'1organist gen·t-ticists conceive of an organism 
as .consisting of the ordinary bn.dy, known to all, 
and a "hereditary• substan~c," Le., a b:•dy which 
they claim is kno\vn only to the1n (though not 
one of thcrn has so far act,tal~ly seen or felt this 

• body). The first body (son1a), th~e ordinary body, 
discharges various functions of the organism. It 
depends upon the conditions of life and changes 
when these conctitions change. Second I), U1e ''he
reditary substance," in th~ opinion of 1h·ese ge
neticists, discharges only the function of repro
du.cing the properties and characters of the pre
ceding generations. lienee their definition of he
redity as being oniy the property of an organism 
to rcp.rodu.ce beings similar to itself. 

Our ·Conception, on the ~contrary, is that the 
entire organisn1 cunsists of only the ordi-nary 
body, known to all. The organism contains no 
special substance separate and apart from the 
ordinary body. But any particle, or, figuratively 
speaking, any granule, any droplet of the living 
body, once it is alive, mu~t unfailingry possess 
the property of hcred ity, i.e., of requiring condi· 
tions suitable to its life, growth an~d devf~lop.ment. 

As we l<now, hybrids ar.e organi~ms which 
possess the properties of t\vo breeds, one mater
nal and the other paternal. In differ£·nt cases 
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particular properties of either parent predominate 
in the offspri,ng in different degrees. 

Hitherto sexual reproduction, the s~"Cual uni
on of the organisms of two breeds, was the sole 
method gen·erally recogni'.z~d l1y science of pro
d·ucing .hyb·rids. Darwin and a number of other 
eminent biOtlogists consider~d it possible to obtain 
also vegetative hybrids, by blen,ding t\vo breed.s • 
and obtaining a tl11rd, not only by means of cross
bree-ding but a]so by meanc:: of vegetative .union. 
I. V. Michuriin not only admitted the possibility 
of the existence of vegetative hybrids but also 
elaborated 1he mentor method. This method 
consists in grafting cuttings {twigs) of different 
varieti·es of fruit t.recs on the crown of a you·ng 
variety ·whereby properties lacking in the latter 
are acquired by it, transmitted to it from the 
grafted twigs. This is why I. V. Michurin called 
this the mentor .tnt-thod, using mentor in the sense 
of trainer, in1prover. By this method Michurin 
produc~d ·tnany good new varieties an·d improved 
many existing onrs. The "''\organist geneticists 
of course do not deny bul recognize lhe good 
varieties pro.cfuc.ed by ~~~.i·churin. Yet they have 
refused to recognize the method of producing 
these varieties, and, in particular, the mentor 
method, i.e., vege~ative hyrridization, ass~rtin=g, 
contrary to Michurin, that these varietie~ are ob
tained independently of the influence of the cut-
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tings grafted on the crowns of thC' young varieties 
of trees possessing their own root systcm·s. 

Vegetative hyln ids provide cogent proof of 
the correctness of our conception of h·eredity. At 

• the same titne thl y reprcs~nt an insurmountable 
obstacle to the theory of the Mendelist-~1organ
ists. T·his furthern1ore serves to explain why the 
Mich.urinists, w,ho proceed from the facts an.d 
laws of objective living nature, recognize the pos
sibility of existence of vegetative hybrids. The 
Mendelist-Morganist gencUcists, howe\ er, deny 
this possibility. 

The Michurinists, heginni·ng '.Vith I. V. Mich~u
rin himself, have found methods of obtaining 
vegetative hybrids in larg~ quantities. The ~'\en
delist .... N\organist gen·eticisis, on the other hand, 
long denied the various cases of vegetative hy
brids that had been known frorn tiinc in1n1en1orial. 
Examp.les of vegetative .hybrids, s·uch as the Cytt
sus Adarrli, a cross bet\veen the hawthorn and the 
medlar, and others, were cited even by Darwin. 
But the geneticists considered all these cases to 
b.e not .hybrids but so .. cal!cd chimeras, by which 
they meant organistns in '~'hi~c.h the tissues o~f 
various breeds are vegetattvely coales.ced but not 
biologically blended. The geneticists used to as
sert that such o.rganisn1s cannot sexually repro
duce offspring \\'i1h hybrid properties. But when 
the M,ichurinists d11ring the last few years found 
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a m·ethod of obtaining vegetative hybrids in large 
quantities and \Vhen these .hybrids ev~~n in the 
seed offspring behav~ed like ordi·nary sexual 
hybrid~, the geneticists coulq no 1ong·cr find 
grounds for objection. They n1ercly ignored these 
fC~c1s, at tirnes caJJing then1 experiniental errors. 
But they will not undertake to repeat th·eEe inves
tigatiuns for fc(l r of obtaining vegct at ive h~ hrids. 

I~er~rence is frequently 1nade to the grn~erally 
known phenonirnfln that the grafting, on the most 
diverse stocks, of various breeds of fruit trees 
which in practice are propagated only in lhis way 
does nut change the inherit~d propert!es of the 
grafted varietil'S. But in this instance it is for
gotten that thPsc varieties of fruit trees have al
ready been ful1y forn1ed, J1ave already gone 
through their phasic drveloprnent. Therefore they 
cannot suffer any chang-e in those propet ties an,d 
qualities which long bt~fore, prior to the graftin~g, 
had cotnpletcd their cycle of development. A dif
ferent result is obtained \Vheu young varieties of 
fruit trees, whi.ch have not yet been fully formed, 
are gra~fted on. They, in such event, ~change, as a 
rule, the entire course of t!1eir further formation. 

It should he kno\vn that the ~,!zole process of 
dcvelop111ent of plant organisn1s, for instance, of 
annual cereals, consists of separate successlvely 
connected processes, stages, phases of develop
ment successively passing frorn one to the other. 
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It is easy enough to prove by experiment that, 
for instance, wintrr plants ~hat have not coJnplet
cd the process called the v~rnali.zation p11ase can· 
not pass through all the processes subsequent to 
tLat ph as~. f3c~siaes, after going through the pruc.
esses of the vernalization phase or, fur instance, 
the next phase, namely, the photo phase, these 
plants will not pass a second tin·le throu,gh the 
vernaEzation pha5e or the photo phase no matter 
how .rnu.ch they are propagated vegeta1ively by 
c.uttin~s, i.e., tissues which developed Iro1n tis
sues that had aln.'ady gon·e thr()ugh the vernali
zation O·r the photo phase. 

All this n1al<es it clear that in practtcc old. 
fully lorrned varieties of fruit trees can and should 
be propag·ated by grafting without any rlsll of 
losing or changing their good hereditary proper
ftes. On the other hand, organisnzs which phasic
ally llat'e not been fully fortned, which have not 
yet con1plcted trht'ir cycle of development, will 
alu.·ays, on being grafted, change their develop
ment in con1parison with own-rooted, Le., ungraft
ed, plants. Vegetative l1ybridization is not only 
of great ilnportance t0 practi~cal farming but also 
of considerable theoretical value as an aid to a 
correct understanding of one of the most inlpor
tant phenomena of nature-heredity. Wilen we 
unite plants by means of graftin·g we obtain an 
organism of a different br~ed, namely, the bree~d 
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of the scion and the stock. By sowing sPed taken 
frun1 either of the latter Wt~ can obtain offspring 
s nIne of w h i c h \V i 11 possess t h c properties not 
on!y of the breed from whosf.. fruits the sreds were 
taken but also of th~ other bree{l \Vlth \\·h~ch the 
first was unit c d by grafting. 

Ev(:rybody kuows that only plastic ~ubstances, 
saps, are interchanged bc·iween scion and 
stocl\. rrhc scion and stocl< can interchange nei
ther cllrolnosutnt~s of their cell nuclei nor proto
plasn1. NPvert1Jclrss, inheritable properties can 
be transtnitted from stock to scion and reversely. 
Consequently, the plastic ... '""llbstances e!aborated 
by tlze scion and lite stork also possess breed 
properties, i.e., her~edity. 1"hey posses the prop·er
ties of the breed IJy which they are deve!oped. 

The ntunerous cases in which vegetative hy
brids were obtained in recent years are clear 
proof of the incorrectness of the very ba3is of the 
lVlcndelist-lV\organi.st theory, accor.ding to which 
heredity is possessed by only a C(lrtain special 
substan·ce, separate and apart from the ordinary 
body and concentrated in the c.hron1osomes of 
the cell nuclei. Any assertion that the property of 
heredity is boun·d up wit~h ~orne special, separate 
substance is \Vrong, in \Vhatevcr part of the or
ganism or C(\1! it be located. Every living particle 
or even droplet of a br:Jdy (tj the latter ts liquid) 
possesses llze property of heredity, i.e.~ the prop-
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erty of requiring relatively definite concltttons 
for its ltfe, growth and developn1ent. 

Annual herbaceous plants provide Vl'fY suita
ble material for the cxpcrin1ent al production of 
vegetative hybrids w:th ·,\·h!ch to demonstrate 
that this is really a chang~ of breed (a blend of 
two breeds) \\'hich can be transn1itted fron1 gen
eration to generation also by Sl'Xttal T\_'prodt,c
tion, i.e., through seeds, tbe ·san1c as with sexual 
,hybri.ds. Tomato ~train~ wnuld be just rig~ht for 
thP purpose. T\vo strains should he ehosru. with 
sharp, clearly visible differences in, say, the col
our of the fruits: red ripe fruits of one strain und 
yellow or white of another. The sharp diifcrence 
n1ay be expressed in the shape of t~he fruit, thus: 
round for one str<1in and pronottncPdly Plongated 
for the other; or in the structure oi the leaves, 
thus: nondissccted, like those of potato plants, 
an.d dissected, like t.he usual tomato leaf. Two 
strains may be taken, differin·g in thr nu1nber of 
chan'l·bers and f.ruits--two-r.han1bcred and many
chambered, etc. Indicate the character whose 
alteration it is de:;ired to fol10w up. For instance, 
th.e task may be assigned of converting the white 
colouring of ripe tom·ato fruits of the Albino va
riety into a rPd colouring and transn1itt1ng to tht:~ 
latter the character of the red-fruited variety; 
however this is to be done not sexually (by cros~
brceding) but vegetatively, by grafting a cutting 
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of a young Albino organism on the stem of a 
more 111ature pl ~tnt o.i the red-iruitea breed. The 
youn·ger the plant whose characters it is desired 
to chang·c the n1ore .su·ccessful the experin1ent 
will be. On the oth·cr hand, the pTants fron1 which 
it is desired to obtain a particular property or 
character should be older. Thn~e of middle age 
\Vill do best. N·ot less than 10-20 graftin·gs should 
be made. They are quite easy to do and take little 
time. After the grafts have co-1lesceJ the best 
thin~g is to rron1ove the twig leltvcs of the breed 
to be changed as o.ft(~n as possible. But 1he breed 
fron1 \vhioh a particular CJharac.ter is to be taken, 
or transn1Hted, sl1ould be left as 1nany leaves and 
t \\'J r~s as possible. I 11 order to make the experi
tne,nt Jnore exact, the flo\vcr buds on the grafted 
twig should be isolated durjng the flowering . 
I)('fiod by a gauze bag to protl"ct theni against 
insect-borne foreign poJlen (though to1n1atoes are 
self-pollinators). In a nurr1ber of cas-es in such 
exprrin1rnts ripe fruits showing various degrees 
o,f colouring ·11Iay already be obtained fron1 the 
grafted twjgs \Vrhi,ch, cJccor.uing to their breed, are 
characterized by white-colo~red ripe fruits. After 
the fruits ripen the seeds should be tah:en from 
theJm, especially Iro1n the red ones, if there be 
such, and so\vn the follo\\dng year. /\. nun1ber of 
plants from sucJ1 a crop wiil, as a rule, bear fruits 
'vhich, \vhen ripe, \\rill be tinted red. This colour-
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ing was transtnittcd by the graft component of 
the preceding generation through the plastic 
substances. The same thing n1ay be observed with 
regard to any other character. For instance, seed 
offspring of the t'vo-chanlhPred variety of totna
toes obtained after it had heen grafted on to a 
multlchan1bcred variety were tnultichanlbered 
without repeating the grafiing-s. Noncrect, 
t.raiiing forms, after being grafted on to erect 
for1ns, tran~.n1it the ereci habit through the seeds 
to a consideral)lc nurnher of offspring. Shape of 
leaf, length of vegciativf• p<~riod ( {'C:lrly rnaturity 
or lat·e maturity), size of the fru:ts (big or small) 
and a nutnber of other charae1ers and properties 
were transmitted by heredity to seed offspring in 
the experiments performed by the i\1ichurinists, 
scientific workers and experinlPnters. 

It may now be asked: \\rhy do not all plants 
obtained frotn seeds of fruits of grafted twigs 
clearly manifest hybrid propertirs? \Vhy is it that 
in a nun1bcr of cases, though in the exa1nples w.e 
have re,ferre.d to this will rarely happen, one fail.s 
to discover even a single plant of the hybrid typE'? 
The following may serve as :J.n nnswer. Plants 
of a h)'lbrid type are not obtained in all case.s 
because breeds and the various processc~ in one 
and the same breed, as has already been stated, 
possess elective ·capacity, sh.ow pref·erenc·es as 
regards their conditions of life, their food. It goes 
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\Vithout saying that plClstic ~ubcstances elaborated 
·by one breed are to some extent or other unsuit
able, unfit to nourish the grafted rotnponent of 
the other brecc.l. The grafted component may not 
tal-\e or assitnilate thetn at ail, or 1t tnay elect from 
all substances oniy those ·vvhich suit it most and 
try to obtain all the rest from the lcavt:'S or fron1 
other parts of its own breed. This explains why 
as frw leaves as possible should be left of th.e 
component whose breed it is dcsir~d to change. 

The percentage of vegetative hybrids obtained 
will depend on the ability of t1he experimenter to 
corn pel, to coerce the grah~d twig ( cu!t~ng) to 
assimilate a tnaxirnum of tlH~ nutritive substances 
l' labor atc'd hy the breed wl 1osc pro pert it'S it is d~
sire.d to transn1it to lhe graf1 ed breed. It is essen
tial that the experin1enter overcome the "unwill
ingness" (clcctivity) of the processes of the graft
ed twig to include these substanoes in thP process 
of building its body. 

TJ1e expcrin1cnts \Ve recommend will, as a 
r.ule, prove successful in a greater or smaller 
percentage o.f the plants. After ·performing them 
it will b·eco1ne cler..r to any genrticist still believ
ing in the fundan1cntals of Mendelistn-.l\\organ
isn1 rthat this theory is not only fallacious but 
even pernicious if applied to practical pedigree
stocl\ breeding and seed growing. 

Jt should be emphasized that abroad in prac-
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tical seed growing (including plant brePding) as 
well as in pedigree-stock breeding no use what
ever is being rnade of tile r~cnrtic throry. Good 
practical seed and pedi·gre~-stcck breeders have 
themselves worke~d out, thrcugh experinh?nts and 
observations covering hundreds of years, ways 
and means of improving the old varieties of 
plants an,d breeds nf animals, and also of rearing 
new ones. In foreign countri·es the science of ge
netics is .dive reed irorn practical farrc ing, for 
which reason the('fY .may develop there for many 
years in a wrong direction. 

The vast factual material on the -vegetative 
transmission of v·ariou5 characters of potatoes, 
tomatoes and a nun1her of other plants with 
which the sc:entific staff u11der our dire~tion ha·d 
to operate has brou~ght us fo the conclusion that 
vegetative hybrid~ clo not d·'[Jer tn principle from 
sexually-propagated hybrids. Any character tnay 
be transmitted frotn one breed to another by 
grafting as well as sexual propagation. The be
haviour of vegetative hybrids in succeeding gen
(\fation is likewise analogous to the behaviour 
of sexually-propagatc·d hybrids. When sowing 
seeds of vegetative hybrids, for instance, of torna
toes (without further grafting), the hybrid prop
erties. of the plants of the preceding generation 
appear also in the plants of the subsequent gener-
ation. The phenomenon of segregation, as it is 
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calle·d, frequently n1ct with in the offspring of sex-
·ual crosses, ocrurs also in the seed generations 
of vegetative hybrids. I1ut \vhat is obs~rved m~uch 
more frequently, and in a n1uc1J hi~her degree, 
among the latter is so-called V('~ctative segrega
tion, when the body of an oiganis1n is mosaic 
with regard to various characters. 

An exan1ple of interest lor purposrs of demon· 
strati on i ~~ the g r () f t i n g of w hi t e- f r u: ted to,m a to 
cuttings upon red-frttHed ton1ato plants. When 
the seeds were taken fron1 the fruits (Jf the white
fruited totnato twig the 1najority of the plants 
obtained in the first sel'd progeny bore red-col
oured fruits. In a Ininority of the plants the fruits 
were "'hiie or slightly reddish. In thP second seed 
grnrration the \'ast ntajority of the offspring of 
\\ .. hite-fruit('u plants \Vas \vl:itt.~-fruited. Only a few 
plants here and there :y irlded fi ui ts \Vhich were 
n1ore or less rrddish. 1\s a rule 111ost of the off
spring of red-fruitc'd plants \Vt'rc rrcl. But about 
20-30°/o of then1 WPft..' \vhite-fruitctl. In general 
the sarr1c diversity is observed as in experirnents 
\\ ith analogous sexually-crossed ton1ato varieties. 

Of sp<'cial intcr(~st is the behaviour of the 
third sred generation so\vn in 1942 in Frunze 
(Kirghiz S.S.R.) by Comrade I. E. Glushc,henko, 
a researcher of the Institute of (irnetics of the 
1\caderny of Sci(\nccs of the U .S.S.I~. The seeds 
of the second seed generation \vere taken 
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from the l'V\osco'v sector of the Institute. On some 
of the tz:..'igs of part of these plants the frults 
obfaint!d ;;:.,,er~ rt!d (pink), n1z others white. There 
were sev.eral dozens of such plants. It is supposed 
that this property ·can be perprtuate.d and that a 
forn1 of ton1ato is possi bJc in \Vh ich th0 san1e 
shrub will yield white, re·d and pink ripe fruits. 

• Vegetati .. .le hybrids des:~rve particular atten-
tion in studying the so-called destabilization of 
heredity. The!J are exceedtrtgly plastic fftaterial 
for tlze further bui/din.£! UJJ of ne~J breetls through 
the injluence exerted by the conditions of culti
vatL'JIL. 1~hus, for instance, the tnediun1-n1aiuring 
varil~ty o.f toniat(JCS named BPst of All, when 
graftc·d on th.e nigl:tshadc ( ~ weed) brought about 
changt~s in a nunll"'er of characters. A vegetative 
hybrid \V~ts ohtn ined. Not one of the properties 
inherent in the Best of All variety of tomatoes 
ren1ainf'd unchanged. C~on1ralle l\. A. 1\ vakian 
s·elected plants which even when propagated by 
seed produce fr·uits \vith vastly itnproveJ flavour. 
The shape of the ton1ato ir uit variety taken for 
grafting also char.ged. The vegetative hybrids of 
these ton1atucs produced forn1s which first ac
quired early n1aturity frotn the nightshade and 
subsequently, under the influence of the condi
tions o.f cultivation) becan1e sti11 c·arlier-rr1aturing 
plants. '}./e obtained lhe earliest cultlvated toma
toes known to us. When these forn1s were seed-
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Moreover, th!s body will resemble in one degree 
or another the properties of the breed \Vhich elab
orated the particular p! as tic substanc<.)s. I fow
CV(,f, the new body in question will differ to a 

• great rxtent fron1 that breed. i\ftl'r all, the plas-
tic substances of the red-fruited brerd w<.·re assinl
ilaf.ed by the white-fruited breed dilTlr: ntly fro1n 
the way the red-fruiteu breed usual!y assin1ilates• 
t h cn1. Each b r e C' d b uil d s its bud y in its o \V n \V a y. 
The g~ven rxan1ple ~ho\vs 1hJW the livzng body_, 
by assilnilatin{J flits or that foocl, changes ttsell 
btologtcally. 1'1Lesc changes consist ill the acquisi
tion of requirenzents for the condittrJfzs assitn
tlateli by I lie body. 

In Vt'getative hybridization t'Xprrirncnts the 
scion rccl'ives its foud fron1 thl' !\v~g-s and roots 
of the stock. 1\ se:ou hJs no roots of its own and 
most of its leaves are frequently gone (artificially 
retnoved). Usually, however, a plant obtains its 
food frorn its external, nonliving cnvirontncnt. 
The nutritive ell~n1ents are extracted by th.e or
ganisn1 fron1 the env1 rontnent electively. Only 
what is suitable to the nature, the heredity of the 
particular organi~rr1 is taken. In the absence of 
suitable conditions the organism is frequently 
compelled, as in vcgetativ~ hybridization, to as
similate more or less unsuitable conditions. l-Ienee 
a body of a different stru~ture is obtained. The 
latter requires for its growth and ueveloptncnt 
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conditions wh!ch bave been assimilatea for the 
first time, and per force at that 

When the clJangcd seeds of the vegetative 
hybrid obtained JJn a grafted t \Vig arc so\vn in 
beds, they elC'ct frt>In the extl'rna l env!rontncnt the 
conditions which In the fin a I analysis are neces
sary for bunding 1he parth"ular orgauisn1's body. 
This body, howvvcr, is silni lar to th~ body first ob
tained as the rc'sult of the grafting, i.e., o'ving to 
the enforced 'tssiniilation of Llnsui Lablc conditions. 

Thus if t.hr scion \vas cDnlpclled to a~similate 
the pl~1stic stlbstan~es on account of which, as a 
result of a nurnber of biochen1ical transforma
tions, the ripe trHnJiol)S obtained arc rc·d, the 
sown seeds frotn these fruits vvi 11 havr a tendency 
to elect frorn the extt\rn a 1 cHvironrtlent all the con
ditions \Vhich, in ~LIIll, ~1It"-lr JJUincruus rtlgular con
versions, \Vill yield ripe fruits of a red culouring. 

T.hus, being an e.:r.:terna/ elenzent food with 
regard to the seton, the plastic substances of the 
stock, after beconzing a conlponent pat t oi the 
scton,s body by n1eans of assinztlation, change 
the scion's lleretlit ary properties. 

By analogy, as we sec things, the elenzents of 
inanin1ate nature, too, pass b!l 111eans of atl assinl
ilation which frequently is t!Jtforced frotn the 
plant,s external cnvtron.azenl to the cotnpoJlent 
parts of the Living body, bccon1e living elements 
and acquire tlze properly of heredity. In future 
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generations these external conditions are re
quired by the living, developing body for the re
production of bodjes sitnilar to itself. 

These ne:w elcn1cnts of food. are now required 
by the living body as a result of the processes 
that took place in the prec-eding generations, in 
consequence of the iucorporation of the new 
(~Ierra~nt of the extt.~rnal environtncnt. As the ina- · 
ntntate e/ciJtents of nature are assitnilated by the 
living body they cease to be what they were not 
only externally but also in lite s/rictly cheffzical 
sense. At the saint:l tin1c they acquire a pro
nounced biocflernical af(Lnity for, a g·ravttation 
toward, that forn1 of the eletricnts of the external 
\Vhich \Vas inherent in tllctn befor~ the living 
hody had assin1 ilc1trd t hPnl, before tbt_:)y had been 
transforrned into that particular living form. 

Uy now niuch cxpPriineutal 1naterial h~s ac
c-umulated which dcni·onstrates the possibility of 
directive change in the heredity of plant organ
isnls by bringing the rondttions of life, the envi
ronniental conditions, to bear upon it accordin·gly. 
\legefaltl'e hybrttls are, iu science, a transitiou 
stage, as it wL~re, an interrnedlate linll between 
changing the heredity of. plani organistns by 
crossbreeding and altering heredity by brin,gtng 
the conditions of life to bear on the organism. 

The theoretical significapce of masterin.g the 
process of obtain!ng vegetative hybrids is ob-

80 



vious. These hybrids clearly show that the hered
ity of plant organistns ca1~ be changed by chang
ing their rtourishnzent. ft. \ore. The change~ ob
tained correspond, are adequate, to the action. of 
the external envrronn1ental condtlions. Thus the 
action of the plastic substances of the red-frui·tej 
breed of totnatoes changes the white-fruited bre<'d 
to the red-iruited breed. 

The action of the plastic substances of a to
mato bre·ed with leaves resen1bling those of the 
potato plant ·changes the breed with dissected 
leaves tnto a brcc·d with potato leaves, etc. 

A.DOLITI<)N or TI-IE CONSERVATIS!vl 
OF TIIE NATURE OF OH.GA~~IS!\1S 

Our conception of the phenomenon of heredity 
enables us, through the action of cnviroun1enial 
conditions upon plants, to elaborate methods of 
directively changing the nature of plant organ
isms, of enhancing their adaptation to conditions 
of cultivation in the fields. Thus, o\ving to their 
heredity, winter cereal plants cannot become 
vernalized, go through one of the phases of its 
develop1nent, if ~own in spring \Vhen there is no 
lengthy period of K>w telnperaturcs. rlence they 
cannot bear fruit. But there are two ways by 
\Vhich they can be cotnpelled to do so. The first 
way is to supply the winter plants with suitablf 
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low temperature conditions (approximately 
0°-10° C. above zero) for 30-50 days, depending 
upon the variety. After this the winter plants 
will be able to continue and contplete their de
velopmen·t under the usual spring and summer 
fie]d conditions. The second way is to alter their 
nature, after which they will cease to be winter 
plants with regard to their heredity. In both 
cases the change in the development of winter 
plants in spring sowings must be brought about 
by the action of the corresponding thertnal con
ditions. "J·hey will difier only in the following. 
In the first case when vernalizing the winter va
riety, plants or seeds that have just begun to 
germinate are afforded the low tetnperature re
quired by the nature of these organisms. There
for.e the proc·ess of vernalization goes ·On nor· 
n1ally for the developtnent of the winter plants. 
The changes are the usual ontogenetic ones 
(growth changes). The seeds of a crop of such 
plants have the same heredity; they will possess 
the same winter habit as the seeds of the preced
ing generation. In the second case, at a certain 
moment during the passage through the phase of 
vernalization, the plants are afforded not the low 
temperature (near 0°C.) which they require for that 
particular process but the usual spring tempera
ture. Two alternative possi'bilities arise: either the 
process of vernalization will not take place alto-
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gether, the plants will not complete, will not go 
ht ough, the process of vernalization for lack of the 
requisite thermal conditions and \Vill therefore be 
unable to develop further; or the process of ver
nalization will take place, but under rather unsuit-
able thcr1nal conditions. These changed thermal 
conditions will cause the process of vernali-

•zation to be completed differently from the way it 
would under normal conditions, i.e., when the 
temperature is low. It goes without saying that 
with the change in the process there will also be 
a change in the body, which is the result of this 
process. The entire further development of this 
body, though in external appearance indistin
guishable from the development of the usual, nor
mal unchanged plants, will be different, as can 
readily be observed in the plants of the following 
generation. In order to pass through the phase of 
vernalization the next generation's plants will 
tend to elect the conditions which were forced on 
the previous generatir·n. Instead of winter plants, 
plants with a tendency toward the spring habit 
\Vill be obtained. 

In the experin1ents relating to this question 
made in laboratories under our supervision by 
Comrade A. A. Avakian and Clther scientific work
ers of the All-Union Institute of Selection and 
Genetics, many hereditary spring forms have been 
obtained from winter forms. 1-Iereditary spring 
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fortns have been obtained from all standard vari
eties of winter wheat experitnented on. On the 
other hand, quite a nun1ber of spring forms of 
\vhcat and barley have been converted into hered-
itary winter forn1s. • 

From the point of view of mastering the proc
ess of directing changes in the nature of organ
isms, <'xperitnents iu the conversion of winter · 
forn1~ into spring for1ns are of greater interest to 
the expcrinlc..~nter than the conversion of spring 
forn1s ~n tq \vintcr forn1s. ExpcrinJcnts of the 
first kind are more convenient to perform and the 
results are n1orc easily ascertained. One need only 
sow in spring the seeds taken from the experi
rn·ental plants and the r0stt1ts are at once appar· 
t·nL All plants which car norn1ally clearly indi· 
cate that thl'ir hereditary winter habit has al· 
ready been altered to the spring habit. l Ia wever, 
in cxpt·rinicnts n1ade to convt.·rt spring fortns into 
\Villil'r fortns it is di ificul t to discover changes 
even where the so\vi.ng n1aterial had b·ecn delib
·erat·ely chang.ed. \Vh.en suc11 mat·erial is sown 
in spri ug thL1 L\XpL\riincntal plants \Vi 11 be practi
cally no different frotn the usual, unchanged 
spring- fnrrns because the acquired tendency to
\vard the \Vinter habit \Vas not fixed. They will ear. 
If so~·n in auturr1n, a change in thc~ir nature will 
likewise he difficult to perceive even if the experi
tnental plants pass the \Vinter. After all, in many 
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cases even ordinary spring plants can endure 
winter in the absence of severe frosts. But \vhen 
there are such frosts the slight conversion of 
spring forms into ~inter forms seldom saves these 
plants fron1 the devastating effect of wintPr. The 
changes n1ust be n1ore powerful, hut tbis can 
be acca.>nlplished only over seV('ral generations 

Experiments in the conversion of spring forms 
of grains into winter forms are, however, of great 
practical interest for obtaining winter-hardy vari
eties. There already are a numbt.~r of \Vinter forms 
of wheat and barlcv \Vhich were o'btained from 

" 
spring fortns by n1eans of trainin~, by bringing 
the environn1cnt to bear on thetn. These forn1s arc 
not inferior, and son1e are even su pr-rior, in point 
of forst resistance, to the n1ost frost-resistant va
rieties used in practic~l f arn1in~. 

The science of agrobiology is confronted with 
the task of elahorllting more and more concrete 
methods of altering the h,~red ity of plant organ
isms in the direction \Ve dcsirt'. 

Let us briefly set forth the tcc:hnique of trans
forming, through the action of cnvironml''ntal con
ditions, hereditary winter forms of cereals into 
spring forms and spring forn1s into \Vintcr forms. 
Winter forms, ns is known, require a lengthy 
period of lo\v thermal conditions tn pass thr(•ll!!.h 
the phase of vernalization. Spring forms do not 
require such conditions. 



In order to transform winter forms into hered
itary spring forms the process of vernalization 
of winter forms must be acted upon not by low 
(near 0°C.) temperatures but ~y the higher tem
peratures that occur in the fields in spring. Ac
cording to our thesis, if a change in the proc
esses takes place it will be adequate to the in-
fluence exerted. • 

• 

In the next generation all proct.:lsses of devel-
oprnent must be gone through anew, as it were, 
in the same fortn in which they went on in the 
preceding generation. In the preceding genera
tion, \Vhtln not a lo\v but a h1gh t~mpcrature acted 
on the process of vernalization· of winter forms, 
the process changed in accordance with the action 
of th·e temp·eratur·e. Conscequ·ently, i.n the next suc
ceeding generation the process r)f vernalization, 
which in the previous generation was traversed 
under the action of a higher temperature, will 
require the same conditions (a high temperature). 
This general proposition has been sho\vn to be 
true in rnany experiments periormed by us and 
n1any other scientific workers. l1owever, despit~ 
the correctness of this general proposition, the 
desired result is not certain to be achieved in 
every particular case. The concrete possihilities 
and methods of altering the nature of organisms 
must still be worked out separately in each in
dividual case. 
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In order to change winter plants to spring 
plants it is necessary to bring a high temperature 
to bear upon the process of the vernalization 
phase. But we kRow that in winter plants the 
process of vernalization does not take place when 
the temperature is high, or at least takes place 
very slowly. Winter wheat plants and the winter 
plants of other cultures can grow for months 
under a high temperature without going through 
vernalization and consequently \Vithout changing 
this process. 

In practice n1any varieties of winter plants 
have been sown for many years on large areas in 
the beginning or middle of August, i.e., long be
fore the cold winter weather sets in. The lower au
tumn temperatures usLJally set in a month or two 
after the sowing season. Yet in crops thus sown 
winter plants never turn into spring plants. Ex-
perimentally, too, winter plants can be kept for 
many months in a warm place (a greenhouse) but 
all the time they will., look like grass. They will not 
be able to become vernalized, will not come into 
ears. Consequently, the process of vernalization 
did not change when the temperature was raised. 
Winter plants do not ear in the absence of the 
low temperatures they require for the phase of 
vernalization. 

One may arrive at the erroneous conclusion 
(and the geneticists not infrequently do so) that 
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it is impossible to direct changes in the nature of 
organisms by bringing conditions of life to bear 
upon it. As a matter of fact, however, as our 
numerous experiments have sho.wn, winter plants 
can be converted into hereditary spring plants. 
Moreover, such conversion talles place only as a 
result of the act.ton of high temperatures upon the 
process of vern.alization, i.e., such temperatures · 
as usually prevail in the fields in spring. The 
cases in which winter plants arc krpt for a long 
time under high thermal conditions and no 
change in heredity is obtained n1erely go to show 
that the plants, or rather their process of ver
nalization, did not respond to these conditions. 

In the exatnple \Ve are analyzing, the plant 
organisms failed to respond to the influence 
brought to bear upon them because O·f the con .. 
servatisn1 of heredity. The experitnenter is there
fore confrotltrd with the task of finding better 
methods that will n1ake it possible to induce 
the required action. A method already exists 
whereby a certain percentage of a hereditary 
spring form may be obtained from hereditary 
winter forms of any variety of cereals. 

Experirnental data and also a nun1ber of gen
eral biological observations have led us to con
clude that relatively htgh tlzerrnal conditions 
should be brought to bear on plants of winter 
habit with the ailll of co1zverttng thetr heredity 
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into that of sprtng habtt not at the beglnntng of 
the process of vernalization (and in general at 
no time during the process) but only at the end, 
upon its con1pletion. This is what succe5s in 

• bringing influence to bear hinges upon. 
The usual duration of the process of vernali

zation in most winter grains, given low (0° to 
2°C.) therm~al conditions, is 30-50 days, depend
ing upon the variety. 

The winter plants must be enabled to go 
through the process of vernalization at low tetn
peratures, i.e., at ten1pcraturcs suitable to their 
heredity. But j~st before the process of vernaliza
tion ends, higher ther1nal conditions n1ust be 
created, the plants must be provided with the 
usual spring conditions. Usually the process of 
vernalization does not take place in winter plants 
when the temperature is high. But if high ther
mal conditions are created just before the con1-
pletion of the vernalization process lhc plants 
will finish this process, though slo\vly and pain
fully, if one may say so. All further development 
will proceed norn1ally since in spring and summer 
the environmental conditions in the fields are 
suitable for this development. 

Experiments in the conversion of winter plants 
into spring plants were carried on as follows. 
Seeds of a Winter variety were tal\en and, before 
spring field sowings became possible, differt:'nt 
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portions of these seeds were vernalized for differ
ent numbers of days at ten1peratures usual for 

·winter plants. One sample of seeds was vernal
ized for 5 days before it was sown in the fields, 
another for 10 days, a third for 15, etc., up to 
40-50 days. All these seeds vernalized to different 
degrees were separately sown in the field~ in beds 
at one and the same thne early in spring. The 
plants grown from the satnples of seeds that had 
been con,pletely vernalized before 'b<.'ing sown in 
the fields devrloped norn,·a11y, without delay on 
account of the vernalization stage (since that had 
already heen gone through); they produced 
straws and spikes. 1-lo\vever, thf' plants obtained 
frorn samples that did not quite con1plt'te the 
p.rocess of vernalization before they are sown 
finish it quickly if lu\V ten1peratures prevail for a 
relatively long period under field conditions after 
the sowing in spring. If that is not the case the 
plants grown frotn seeds that were not complete
ly vernalized before tlte .so\ving- \\'ill be s1ow to 
finish the vernnlization process. Such plants like-
wise ear, but \vith n1ore or less delay. These plants 
are the most interrsting for the purposes of the 
above-mentioned cxperirnent. It is from then1 that 
one most frequently succeeds in obtaining heredi
tary spring forms. Further work along the line 
of obtaining spring forms frotn "'inter forms 
therefore requires that the seeds be taken irom 
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samples of plants not completely vernalized 
before the sowing but which finish the process 
of vernalization after the sowing, in spring, under 
fit-ld conditions. from the seeds of such winter 
plants one can obtain a certain percentage of 
hereditary spring forms. This was the way many 
spring 1orn1s were obtained from all the \\tinter 
varieties of wheat experimented with at the Insti
tute of Selection and Genetics of the L.cnin Acad
emy of Agricultural Sciences of the U.S.S.R. 

It is thus clear that the hereditary _winter 
habit can be changed to the spring habit. 1~his 
change can be brought about by the action of 
high tetnperatures that suit the heredity of the 
vernalization stage of cereal forn1s called spring 
plants. This corrohor:dcs the correctness of the 
general proposition that a change In tlze hcredtty 
of any property corresponds to the action of the 
external environ1nental cortdtttons. 

As has already been stated, not all seeds 
obtained from grafted plants produce hybrid 
plants. The percentage of hybrid plants secured 
depends on the ability of the experimenter to over
come the resistance of the grafted breed and com
pel it to assin1ilate plastic substances to which it 
is unaccustomed. Analogously, spring plants will 
not be obtained from all seeds of winter-\vheat 
plants taken from parent samples which \¥ere 
known to have assimilated. i.t., finished, vernal· 
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ization under high, spring temperature condi
tions. 
- In the majority of such cases what happens is 
something very much like the behaviour, during 
the spring sowing, olf plants obtained from th·e 
usual, unchanged winter seeds. This takes place 
because when sowing seeds even from plants 
known to have been changed with regard to the 
vernalization stage one frequently obtains plants 
which do not yield spikes if sown in spring. 

Thus, in the spring of 1936, three winter vari
eties of wheat were drill-sown in the fields of the 
Odessa Institute of Selection and Genetics; the 
seeds were of the usual, unvernalized kind. It was 
an early spring, long and cool. Usually when win
ter plants are sown in spring they either do not 
ear at all that sun1n1er or ear very sparsely 
and late in the season. But the plants of 1he 
above crop of all three varieties (Novokrymka 
0204, Kooperatorka and Stepnyachka) eared uni
formly though late, and yielded a fairly good 
harvest. The seeds of all three varieties of th'is 
crop were drill-sown again in the spring of 1937 
in the open field without prior vernalization. As 
a variant of thi.s experiment, seeds of the varieties 
in question taken from ordinary winter crops 
were all sown at the same time in one locality. 
One would expect that the plants o-f the winter 
variety obtained from seeds of the crop planted 
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in the spring of the preceding year (without pre
sowing vernalization) should in the new genera
tion (the 1937 spring sowing) ear more unifdrm
ly, produce a gr~ater percentage of eared plants 
in comparison with the second variant. In actual 
fact, however, the opposite proved to be the case. 
With regard to all three varieties the plants ob
tained frotn seeds SO\\rn in spring for the first time 
yielded a p.ercentage of .eared plants whi·ch, on the 
whole, was small. Besides, the earing was much 
delayed. Yet the percentage was considerably 
gr,eater than thatobtain.ed from th,e seeds.resown in 
spring. 1-lowever, the plants from the seeds sown 
the second tirrte in spring eared much earlier. 

The result of this experiment patently demon
strates that the unusual termination of the process 
of vernalization in the winter plants of the 1_936 
spring sowing by the use of unvernalized seeds 
definitely changed the nature of the winter plants. 
At first sight it may seem that the change which 
occurred was not i,n th·e dire·cti.an of the spring hab
it, as it should have been, but in the direction of a 
still greater winter habit. After all, a smaller per
centage of earing plants was obtained on the plots 
sown in 1937 with these seeds than on the plots 
sown with seeds of the same varieties, but with 
seeds sown for the first time. As a matter of fact 
the change in the vernalization stage of plants of 
the 1936 sowing under analysis proceeded in the 
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direction of lessening the winter habit (the re
quirement that the process of vernalization be 
traversed at low temperatures). But many experi
ments show that \vhen the old, long-established 

• property of heredity, in the case under examina-
tion the property of winter habit, is abolished, no 
established new heredity (in our case, the spring 
habi·t) has as yet been obtain·ed. In the vast 
majorlty of such cases one obtains plants possess
ing a so-called destabilized heredity. 

Plant organisms are said to have a destabt
ltzed heredity when their conservatism has been 
aboltshed, when their capactty to elect external en
vironmental condttlons has been weakened. Such 
plants, instead of retaining their conservative 
heredity, retain, or newly exhibit, only a tendency 
to give preference to some conditions over others. 

Heredity can be destabtltzed in the following 
way: 

1) by grafting, i.e., by uniting the tissues 
of plants of different varieties; 

2) by subjecting plants to the lnjluence of the 
environment at definite moments when they are 
undergoing developmental processes of one kind 
or another; 

3) by crossbreeding. particularly of forms 
sharply differing in habitat or origin. 

Much attention was paid by some of the 'best 
biologists Burbank, Vilmorin, and particularly 
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• Michurin to the practical value of plant organ-
isms with destabilized heredity. Plastic plant 
forms with unestablished heredity, obtained in 
this or that way, must be planted from genera
tion to generation• under conditions the require
ment or stabilization of which are to be induced 
in the particular organisms. 

Usually when a plant with a nondestabilized 
heredity lacks the conditions necessary for some 
process to take place, as, for instance, when the 
low thermal conditions required for the ver-
nalization stage of winter plants are lacking, the 
process does not take place. The plant waits, as 
it were, for the requisite conditions to arrive. If 
the temperature drops at night the aututnn-sown 
winter plants go through the vernalization stage. 
If the temperature rises in daytime the vernali· 
zation process stops until a lower temperature 
sets in, even if the interval lasts many days. 

But organisms whose heredity is destabilized, 
as for instance the progeny of the winter plants 
whose vernalization stage was completed not 
under low but under high, spring temperature 
conditions, do not possess an established heredity 
(requirement) but only a tendency to the condi-
tions under which the vernalization process of the 
plants of the preceding generation was completed. 
Ii no such temperature sets in, the process will 
not wait but will take place under whatever tern-

• 
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perature there is. Ordinarily, in the field, ther
mal and many other conditions, as a rule, vary, 
iluctuate. Owing to the conservattsm of thetr he· 
redities plant organisms stubbornly and unswerv-

• ingl;; elect from their varytng, fluctuating etz-
vironment only what ts needed for particular proc
esses to take place. But if the heredity is desta
bilized, not fixed, the process fluctuates, moves in• 
various directions, as they say. When the temper
ature is low it goes in one direction; when a 
higher ten1peratur~ sets in, it takes another di· 
rection. As a result the process is not coordinat
ed. This explains the cases of failure to ear when 
winter wheat whose vernalization stage has been 
deliberately changed is sown in spring. They 
remain in the tillering phase not on account of 
their winter habit but because the different direc
tion.s which the vernalization process takes make 
it impossible in these cases for the process to be 
completed. 

For plants with changed, destabilized heredity 
the conditions of cultivation must be selected 
with skill. It must be remembered that these 
plants are frequently most susceptible to envi
ronmental condi·tions. Therefore it is necessary to 
provide, as far as possible, the conditions toward 
which it is desired to direct, to fix the heredity. 

In nature the evolutton of plants and antmals 
proc~eds through random changes tn the old he-
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redtty, through the fortuttous butlding and (izn
ttolt of a new heredity. In experimental as well 
as in practical far1ning the heredity of ·particular 
processes. of plant and animal organisms can be 
made to un.dergo a ·dir.ected change, an·d the 
building an.d perpetuation of the new heredity 
can be directed. 

To obtain hereditary spring forms from the 
seeds of d·esta.bilized winter plants, i.e., such as 
completed the vernalizatien stage at hi,gh tem
peratures, they must 'be sown in the field ·in 
spring at different .dates, the first as early as pos
sible. This will make it possible for the vernaliza
tion process of th.e plants of this or that sowing 
date to coin.cide with the environmental condi
tions toward whi·ch they ten.d. Such 1plants ear 
quickly. The seeds taken from them W·ill, as a 
rule, in their vast ·majority, prod·uce offs.pring 
clos·ely akin in behaviour to the spring for1ns. 
But the heredity of such forms wHl still be fixed 
to only a small extent. If the sowing con·ditions 
in spring are •Un·usual (for instan.ce, if the spring 
is too protracted and col.d or too hot and short) 
these plants may deviate from the more or less 
established spring form of life. In general, a.fter 
changing the heredity of the winter plants by 
brj.nging the spring thermal conditions to bear on 
the vernalization process at the time of its com· 
pletion, ·.the heredity of the_ spring habit must be 
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fixed ·OV·er a period of two or thr·ee gen·erations. 
On·ly thoereafter will the form be reaHy establish·ed_ 

• For .practical purposes ~great importance at
taches .in a number of districts of the U.S.S.R. to 
the conversion of spring c·ereal fonns into win· 
ter-har·dy winter forms and winter forms into 
more hardy, ·more frost-resi.stant forms. Th.ese 
experiments in no wise .d-iffer in .principle from th·e 
experimental work perfof!med in th·e cases alr·eady 
discussed relating to the convers·ion of wint·er 
plants into spring ~pla·nts. Hereditary sprin·g va
rieties ar·e ·changed into winter varieties by sow
ing them late in the autumn. The spring forms of 
c·cr·eals are provided with low therm.al .con•di
tions at the time they go through tb.e vernaliza
tion process, a long p·eriod (autumn, winter and 
ear,ly spri·ng). A repeated .sowing ·of th,e seeds ob
tain·ed ![rom these ,plants in late a·utumn fortifies 
th·e new property of winter habit. Th,eir require
ment of low th·ermal conditions for the vernaliza
tion process is enhanced. 

As the s·u·c·cee.ding generations are sown ,from 
year to year under i·ncreasin·gly severe wintering 
conditions, cereal plants with still unestablished 
( destabiliz·ed) h~er·edity of the verna·lization stag·e 
w.ill require low tem·perat·ures to an ever-in·creas
ing degree. Th·ey will acquir-e the property of 
increasing r·esistance to severe frosts. At present 
we have a number of ·good .fontls of winter wheat 
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obtained by various experimenters from spring 
wheats. These new forms are no less frost-resis
tant than the winter variety Lutescens 0329 of the 
Saratov Plant-Br.eeding Station, which is so far 
considered the most frost-resistant of all wheats. 

A. F. Kotov and N. K. Shimansky, research 
workers of the Institute of Selection and Genet
ics, o·btained after several generations a winter 
form of wheat from the spring form Erythrosper
mum 1160 by means of late, prewinter sowing. 
When sown at the experimental base of the Lenin 
Academy of Agricultural Sciences of 'the U.S.S.R. 
at Gorki Leninskiye, Moscow Region, and also 
on the experimental plots of the Krasnouia, Bar
naul and Semipalatinsk plant-breeding stations 
and elsewhere, this form proved itself a promis
ing variety for these districts. 

A point of interest here is the fact that th~ 
seeds of this wheat distributed in the autumn of 
1940 among the places indicated all can1e frorr1 
one bag. But since this wheat is not yet estab
lished, is still highly plastic, it deviated at each 
place where it was grown in the direction of the 
conditions of life, of the conditions of cultivatio~n. 
The conditions prevailing in each locality left 
their imprint upon this plastic, plian•t form of 
plant. Under the severe wintering conditions in the 
districts of Siberia this wheat is becon1ing each 
year more and more frost-resistant, winter-hardy. 
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Comrade A. A. Avakian converted spring 
wheat Lutescens 1163 bred at the Institute of 
.Selection and Genetics into a winter wheat by 
sowing it late in autumn. TJJday this wheat 
comes close to the most frost-resistant winter 
varieties in regard to its resistance to the inclem
encies o.f winter. A number of wheats which in 
this respect excel the most fro~t-resistant Lutes
cens 0329 were obtained by converting natural 
Siberian \Vindfalls of spring wheats into winter 
wheats. Thus, the wheat harvested by the kol· · 
khoznik Sekisov (Michurin Kolkhoz, Barnaul 
District, Altai Territory) already far surpasses 
the Saratov Lutescens 0329 in frost resistance. A 
number of other forms of winter wheat obtained 
frotn spring windfalls in Siberian plant-breeding 
stations also represent exceedingly promjsing ma
terial for growing highly winter-hardy varieties. 

Comrade Solovey, a scientific worker, ob
tained a winter form by the late autumn sowing 
of spring barley Pallidum 032 of the Odessa 
Station. Owing to the plasticity of this form it 
proved to be readily adaptable to rather severe 
wintering conditions. In our opinion this barley 
is now one of the most winter-hardy varieties 
among all the winter barleys known to us. It 
has already withstood quite well two winterings 
on a section of the experimental base of the Acad
emy of Agricultural Sciences at Gorki Lenin· 
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skiye, near Moscow, and also at the Kazan State 
Plant-Breeding Station. Ordinary winter barleys 
do not survive the winter in these regions. 

The most interesting thing for practical farm
ing in these experiments is the fact that it is quite 
easy to increase from year to year the resistance 
of the above wheat and barley forms to frost 
and other tribulations of winter. Unestablished 
forms, forms not yet consolidated after their he· 
redity was destabilized, can easily be altered to 
a~quire increased resistance by bringing more and 
more severe wintering conditions to bear on them 
with each passing generation. The properties ac· 
quired from generation to generation will become 
more and more fixed. But the acquired properties 
can easily be lost if the material still unestab
lished during the first few generations is not han
dled skilfully. Let us cite the following instance. 
The winter barley which, as already stated, Com
rade Solovey obtained from spring variety Palli
dum 032 whe'n sowing it in experimental plots 
located in the central zone of the Soviet Union 
has proved to be the mo·st winter-hardy of all 
winter barleys we know of. In ·the spring of 1940 
some plots of the All-Union Agricultural Exhibi
tion were sown with samples of this barley. For 
some time it behaved like a winter form. The 
plants trailed on the ground; no straw (flowering 
shoots) developed. It was assumed that, being a 
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winter form, the plants of this barley could not 
pass through the vernalization stage under 
spring thermal conditions. However, as after
wards appeared, all plants on this IOO-n1etre plot 

" rapidly formed flowering shoots, eared well and 
yielded a goo~d crop. This indicates that the he
redity of the winter habit had not yet become con
solidated in this form of barley. Having been 
sown in spring and having waited a while for 
cool thern1al conditions to set in, which naturally 
did not happen, rthe plants went through a new 
type of vernalization, i.e., became vernalized as 
spring plants. The seeds harvested from these 
plants were so.wn in the autun1n of the san1e year, 
1940, by Comrade Avakian on plots located at the 
t'Xperimental base of the Lenin Academy of Agri
cultural Sciences of the U.S.S.R. near Moscow. 
At the same time seeds of this variety taken fro·m 
the exhibition sector of the 1939 autumn sowing 
\vere planted. It appeared that the plants from the 
spring-sown seeds of the preceding year with
stood the winter of 1940-41 incomparably worse 
than the variant obtained from the seeds of the 
crop sown in the autun1n of 1939. The cultivation 
of only one generation of plants of the indicated 
barley variety under the conditions of spring sow
ing considerably weakened the property of win
ter hardiness of the offspring of these plants. On 
the basis of this example we showed that plastic~ 
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unestablished plant forms obtained tn one way or 
another should be sown from generation, to gen
eration only under conditions the requtrem.eni 
or st.abtltty of which, the hardiness wtth re-

• gard to which, must be induced in the pq,rtlcular 
plants. 

Plant organisms that are not yet established 
• in regard to their heredity, \Vhich are still desta
bilized, are in many cases very valuable material 
for the creation, by appropriate training, of form') 

. and varieties we need. At the present time prog
ress is being made in the creation of winter-hardy 
varieties of winter wheat for the distric~ts of 
Siberia with their severe winters. Already note
worthy results have been achieved. Spring wheats 
that possess no winter hardiness whatever are 
being eonverted, by means of destabilization, of 
altering the vernalization stage, in~to frost-re
sistant wheats. Winter wheats are being convert
ed in this way at Siberian plant-breeding stations 
into wheats of increased winter hardiness, of 
greater winter habit. 

THE SEXUAL PROCESS 

The sexual process is one of the most impor
tant in wild plant and animal organisms. All 
other processes are in actual fact subordinate 
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to it. Animals and the vast majority of plants 
r~produce sexually. 

When plant organisms are propagated asex
·ually, vegetatively by means of tubers, cut
tings, buds, etc. these plants CJo not begin to de-

" velop de novo. They continue to develop from the 

• 

stage reached by the tissue taken as the basis 
of the new organism. The sex cells~ on the other. 
hand, provide a new basts of development, whtch 
in many cases completely repeats all alterations 
and conversions undergone itt the preceding gen
erations. This property distinguishes the sex cells· 
in principle from all others that can serve as the 
basis of an organism. When plant organisms de
velop from seeds one can easily observe how the 
tissue of the developing organism changes qual
itatively, beginning with the fertilized sex cell, 
how through a number of regular alterations and 
conversions ever new cells are created, tissues 
\vith their specific properties are differentiated and 
various organs develop. In general an ever ne\v 
quality of the cells of the organism is obtained 
This quality is capable of being converted into a 
further quality, a new quality predeterrnined, as 
it were, by its ancestors. But it is incapable of be
ing converted into the old quality, the quality of 
the preceding cells that gave rise to the present 
ones. The sex cells, however, while new with re
gard to the asE'xual cells from which they in the 
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final analysis were formed, are at the same time 
largely and frequently exactly like the initial sex 
cells, i.e., the old cells from which the e11lire de
velopment o.f the organism in question started. 
The sex cells reftresent the completion of the or
ganism,s cycle of development. At the same time 
they are the beginning of the development of ltew 
organtsms. 

In this light the great biological significance 
of the sexual process in the evolution of plant and 
animal forms becomes intelligible. 

Natural hereditary changes, departures from 
the no,rm in plants and animals are, as a rule, 
enforced changes. They take place because the 
condtttons of ltfe are not sutted to the develop
mental requirements of the various organs, char
acters and processes in general of plant and 
animal otrganisms. It has already been pointed 
out that in sexual propagation development be
gins de novo. Therefore condlttons which were tn-

. appropriate, unsuttable to a particular process of 
the preceding forms, become normal and requt
slte for the new generation. 

Changes in the conditions of life, in environ
mental conditions, are, as a rule, independent of 
specific animal and plant forms. If plants and 
animals possessed the properties of infinite indi .. 
vidual life they would, in popular language, be 
having a hard time of it all their lives. The exter-
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nal conditions, which are always changing at one 
time or other, would never suit, correspond to 
the requirements of the organisms. In other 
wt>rds, owing to changes in climate and in the 
conditions of life in general, org-anisms with very 
prolonged individual lives are inconceivable in 
free nature. Evolution, the increasing complexity 
of plant and animal forms, is possible only be
cause all living forms have a succession of gener~ 
ations. It is a very noticeable fact that the short
er the normal individual life of plants and ani
mals the gre&ter adaptability to the changing en
vironmental conditions which the species of these 
organisms possess. Microorganisms with brief 
spans of individual life adapt themselves to the 
changing conditions of life most easily. 

Another very important biological property of 
sex cells may be reduced to the following: The 
sex cell ts btologtcally (but not chemically) the 
most complex of cells. In it the potential heredi
tary properties inherent in the whole organism 
are expressed in a higher degree than in any 
other cell of the organism. · 

The entire course of development traversed 
by the organisn1s of the preceding generations i.s 
accumulated, as it were, in the sex cells. From 
these cells development starts de novo. What 
takes place may be described as the unwinding 
from within of a chain of nun1erous changes 
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and conversions which were wound up in preced
ing generations. We have already pointed out 
that this unwinding of past processes goes on only 
by winding up the processes for the future gener
ation. The developtnent takes place solely 
through metabolism, through assimilation and 
dissimilation, and this is the creation of the foun
dations of the future generation. 

In the vast majority of plants and animals 
new organisms arise only after fertilization the 
fusion of male and female sex cells. The biologi
cal significance of the processes of fertilization 
co~nsists in the fact that organisms with a dual 
heredity are obtained, maternal and paternal. 
The dual heredity calls forth greater vltallty (in 
the direct sense of the word) of the organlstns 
and greater adaptabtl.tty to the varying conditions 
of life. 

The internal forces, the properties of the body 
itself to live, to \be altered and transformed, con
stitute the impulse of development. Much prac
tical and experimental material can be offered 
as cogent proof that fertilization, the crossbreed
ing of even slightly differing forms of plants or 
animals, produces more viable offspring. Con· 
versely, prolonged self-fertilization, self-pollina
tion in plants and the pairing of closely-related 
animals leads to an attenuation of life. Norrnal 
vital internal contradictions, the vital impulse, is 
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created, and likewise is renovated from time to 
time in the plant and animal world in the vast 
majority of cases by means of crossing, of ferti
lhtation, by means of a sexual union of f'orms of 
plants and animals which differ at least slightly 
from each other. 

All ordinary (asexual) cells divide in two 
upon completing their development; this is the • 
way cells multiply and the body grows. However, 
sex cells not only do not dtvtde in two upon com
pleting their development but, on the contrary, . 
nonnaly from two sex cells a female and a 
male one cell ts obtained .. usually a more vtable 
one than any of the other cells. 

Both the female and the male sex cells fully 
possess the properties of their breeds. Breeds dif
fer to a greater or smaller extent. After the zy
gote is obtained, i.e., after the female sex cell i~ 
r~rtilized, a single cell is formed, the basis of the 
org·anism in which all the breed properties of 
both initial forms are represented. It is on the 
basis of the contradiction arising between the two 
united but relatively different sex cells that the 
internal vital energy, the property tending to al
teration and conversion, arises and gains in in
tensity. It is this that determines the biological 
necessity of crossing forms that are at least 
slightly different from each other. Darwin repeat
edly emphasized in his works that the usefulness 
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of crossbreeding and the biological harm of self
fertilization are a law of nature. 

Renovation, intensification of vitality of plant 
forms, can also ~oceed in a vegetative, asexual 
way. It is attained by the living body assimilat
ing new environmental conditions that are unu
sual for i1. Such cases are usually rarer in na-

, ture. Nevertheless, a number of plant forms might 
be cited which for a lengthy period, actually for 
the duration of all time known to history, have 

· been reproducing vegetatively only and all the 
same are not losing their vitality, their internal 
impulse. In experiments in vegetative hybridiza
tion, either to obtain spring forms from winter 
ones or winter forms from spring ones, and in a 
number of other cases of the destabilization of 
heredity, one may observe a renovation, an inten
sification of the life of organistns by the inclu
sion in' their bo'dies of new conditions that are 
unusual for them. 

The conception of the process of fertilization 
generally accepted in the science of genetics 
seems wrong to us in many respects. Cytogeneti
cists draw their picture of the processes of fertili-
zation from looking into the microscope at the 
slide where cells in various states of development 
have been fixed. Everything visible is jotted down 
and what is not visible is drawn from imagina .. 
tion, is conjectured in the light of the conception, 
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the theory of heredity propounded by the ~\endel
is.f-Morganists. The cytogeneticisls proceed fron1 
th.e idea that heredity is a special substance dif
ferent from the ordinary body• and contained in 
the chromosomes of the cell nuclei. According to 
their conception the heredity confined in the chro
rnosomes of the male sex cell nucleus and the he-
red'ity concentrated in the chromosomes of the • 

female sex cell nucleus unite mechanically to 
form a single cell. The chromosome su'bstances 
do not blend either in the biological or even the· 
chemical sense. The chromosomes in the male sex 
cell introduced into the nucleus of the female sex 
cell remain there in the form in which they were 
and still are in the cells of the paternal organism. 
This postulation of the cytogeneticists is based 
on the fact that son1e time after fertilization dou
ble the nu·mber of chromosomes the sum of the 
(~hron1osomes of the female and the male sex cells 
-are observed under the microscope in the zygote 
(the fertilized sex cell). The entire conception of 
the process of fertilization has been built up by 
the cytogeneticists on this notion. Such a concep
tion is absolutely unacceptable, especially to 
biologists. It corresponds neither to the sexual 
process nor in general to any biological process 
whatsoever that goes on in the living body. 

Already Darwin pointed out that when veg
etative hybrids become possible, physiologists 
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will have to change their views on the sexual proc~ 
ess radical·ly. ln actual ia·ct, in the light of the 
mass of factual material on vegetativ·e hybri·diza
t-ion, th·e qu.estio:u of the e.ssen'Ce of th·e fertiliza
tion process must b·e state-d anew. In the first 
place fertilization th·e .union of two ·cells in on·e 
-is not a simple fusion of two cells physi•cally 
not ev·en solubl·e in each other. There is not a 
single normal pro·c·es'S in th·e Hving bo·dy which 
does not repr·es·ent an alteration or conversion, 
i.e., which is not an assimilation-dissimilation 
reaction. 

The J"l·endelist-M·organists have actually tak·en 
away from the physiologists, and the latt·er have 
t·urned over to them, the examination of the prob .. 
lem o1f f.ert.ilization. All pro·cesses in the .organism 
are transformations metabolism. The .process of 
fertilization is the only ex·c·eption, in the opini:>n 
of formal science, and therefore th·e examination 
of it is not within the p·urview of physiologists. 
The geneticists deny that the s·exual process i~ 
metabolism, is a process of assimilation and dis
similation. A·c·cor.ding to the •conception entertained 
by th·e geneti·cists a special ·body, th·e hereditary 
substance, is concentrated in the chromosomes 
of the cells. The .] aws ·goveriiing the ·J.ife of this 
body are different from those gov·ernin.g the ordi
nary body. The hereditary substan·ce is not sub
ject to ordinary meta.bolism; nothing can _be in· 
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c1·U•dee:i in or exc~ude.d from it. The hereditary ~ub· 
stan·oe is transmitted unchanged from generation 

. to generation. In rare ,irtstan·ces it may be lost, 
may perish; in rare instan.ce, tor unknown rea
sons, it appears de nov·o (·mutations). Heredity 
is con,c·entrated in the nucl·ei of the sex cells. That 
explains why the study of th·e .development of sex 
ce·J.l nuclei has passed, during the last few ·dec
ad.es, into the hands of the fo111nal s·cience of hered
ity, into the han•ds ·of the Mendelist-Morganists. 

Th·c nu.merous experiments p·erformed dur
ing the last few years in th·e ·mass prod·uction of 
vegetative hybrids, and the transmission of their 
properties to th·eir progeny sexually, fully entitle 
u.s to regar·d f·ertilization as an ordinary physio
logical tprocess. Like any biological process, fe·r
tilization, the union of two sex cel~Is, ·may be re
dueed to assimilation an·d dissimilation. 

The fun.damental ·distin·ction between fertiliza
tion and all oth·er biological proc·esses is a.s fol
lows. In any ·physiological ~process on·e o.f its as
pects assimi·lates, th·e oth·er is assimilated. The 
assimila-ting bo.dy builds itse·lf from food, .start
ing with the elements drawn by plants from the 
external environment and en·din.g with rea·dy 
plastic substances. The assimilate.d substances 
serve as building mater.ial .for the assimi·lati'ng 
compon·ent. In the sexuatl process, however, when 
two .cei•la of __ equal standing, so. to ~ay, urute. ~Y. 
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I mutually assimilate each other. Each one builds 
itself in its own way frdm the substance of the 
other. In the final analysts neither of the two cells 
rematns and a third, a new one, ls obtatned, one 
tn place of the two. 

The Mendelist geneticists hold up the alleged
ly always existing multiple relations in the var
iation of hybrid off.spring in the second and lat
er generations as one of the principal proofs that 
heredity is particulate (corpuscular). They as
cribe to each character and property of a living 
body a certain'rnumber of particles (genes) of 
the hereditary subS'tance located in the chromo
somes. 

In fertilization, when two sex cells unite for 
every property, a double set of particles is 
obtained in the fertilized sex cell: one paternal 
and the other maternal. 

To make this clear let us cite the classical 
example of Mendelist geneticism, the crossing of 
two forms of peas which differ, for ins·tance, in the 
colour of their blossoms. Chromosomes containing 
particles (genes) of the hereditary substance which 
determine the red colour unite on fertilization in 
one nucleus with chromosomes containing genes 
of white-coloured blossoms. When the fertilized 
cell divides, each of the chromosomes, the mater
nal and the paternal, likewise divides, length
wis~, into two parts of equal valu·e. Th~e chr·omo-
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somes move to the poles of the dividing cell, one of 
each pair to each pole ... According to th.is concep
tion a,}} th·e .cells •Of a hybrid organism p.ossess in 
their pure form a,n equal quantity of both th.e pater
nal and the maternal hereditary substance. The re
sult is different in reduction division, which occurs 
in animal or.gan,isms at the time sex cells are form
ed and in plants before they are formed. The chro-· 
mosotnes do not split lengthwise but form pairs 
of horr1ol·ogous pater.na,I a.nd mat·ernal chromo
sornes, then separate and go to ,the differ,e·nt poles.~ 
1'he cells obtained contain only either the pater
nal or the maternal chromosome of each pair. 

The geneticists are of the opinion that the 
chron1oson1cs of each parental forn1 in the hy
brid cell do not lose their properties, their individ
uality. They are there in their pure paternal or 
maternal form. At the reduction division, when 
from each homologous pair the paternal chro1no
son1e goes to one pole of the dividing cell and 
the tnaternal chron1osome to the other, a pure sex 
cell (gamete); nonhybrid as regards the proper
ties whose genes are located in the particular 
chromosome, is obtained. 

Thus, in the example we have taken of cross
ing white-coloured with red-coloured peas half 
of all sex cells will h~ve a chromosome wilh a 
red-colour gene or genes while the other half will 
possess a chromosome with hereditary particles 
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of white-coloured blossoms. \Vhen such hybrid 
plants are selfed the male sex cells, according to 
the calculus of probability, may unite with the 
female sex cells, i~e., the egg cells, in three com
binations. 

First combination: A male sex cell possessing 
.a red-blossom gene may unite with an egg cell 
also containing a chromosome with a red-blos
som particle (gene). A zygote is obtained whose 
hereditary substance has only the red-blossom 

.. character. 
Second cotnbination: A male cell having the 

hereditary substance of the white-blossom proper
ty unites with an egg cell which likewise pos
se~ses the white-colour property. A zygote is ob
tained possessing the hereditary property of \Vhite 
blossoms only. 

Third combination: A male sex cell containing 
the substance which conditions red blossoms 
unites \Vith egg cells possessing the white-blos
som property. A zygote is obtained that has a dual 
heredity, both red- and white-coloured blossoms. 
The same happens when male white-blossom cells 
unite with female red-blossom cells. 
· In general, self-pollination of the indicated 
hybrid pea plants producfs the following zygotes: 
25°/o with pure red-colour heredity, 25% with 
pure white-colour heredi1y, and 50 °/0 with dual 
heredity. With regard to the hereditary blossom-
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colour characters the following ratios are ob- · 
tained: 1 red:2 hybrid: I white. 

It has long been known that in crossing dif-
ferent forms of pe·as and many other plants having 
red and white blossoms the vast majority of hy
brids obtained have red blossoms. The same was 
observed by Gregor Mendel in his pea-cross1ng 
experiments. This phenomenon came to be called 
the dominance of one hereditary property over 
another, a contrasting property. ( 

On the basis of the reasoning we have set\ 
forth the Mendelists arrived at the conclusion that 
in crossing red-blossom with white-blossom peas 
there should always be 75 °/o (25% pure + 500/o 
hybrid) red plants and 25°/opure white plants in 
the second hybrid generation. The relation of red 
to white plants should always be 3:1. 

This "pea law,'' as Michurin aptly calls it, the 
Mendelists force upon all living nature. The fact 
of the matter is, however, that it is untrue even 
for the pea hybrids, including the actual material 
obtained by Mendel himself in his experiments. 
Even in Mendel's experiments different offspring 
of particular hybrid plants varied far beyond the 
ratio of 3:1. Thus from the offspring of one plant 
20 green seeds were obtained for 19 yellow ones 
and from another plant only 1 green for 30 
yellows. . 
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CATEGORIES, GROUPS AND FORMS 
OF HEREDITY 

The various behaviours of hybrids were cor
rectly classified by K. A. Timiryazev. He started 
out by dividing the phenomena of heredity into 
two groups: sin1ple and complex heredity. 

It is a known fact that self-pollinating plants, 
as, for instance, wheat or plants propagated by 
tub~rs, cuttings, layers, etc., as a rule possess 
throughout their development the heredity of the 
maternal form, i.e., the form from which the 
seeds, cuttings, etc., are taken. This form of in
heritance K. A. Timiryazev called sltnple. 

On crossing, the heredities of two organisms 
usually unite. Such lteredity is called conzplex, 
Le., dual. It in turn may be subdivided into sev
eral groups according to the forms in which it 
manifests itself. 

In some animals, for instance, one patch in the 
pelage resembles the paternal form in colour, an
other the n1aternal; or some cells of the epider
mis of a leaf resemble the paternal while others 
the maternal, etc. This heredity is called mixed 
because one part of the organism manife3ts 
characters of the one parent and another of the 
other parent. These parts, or sections, may be of 
different sizes, from big to microsco·pically small. 

Most frequent are the cases when the hered-
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itary properties of both parents are blended in 
the offspring (do not manifest themselves in their 
pure form), when new properties are obtained in 
the progeny. Such heredity Timiryazev called 
blended, and considered it the most important. 

Cases occur when parental characters ex
pressed in opposite ways are not blended in the 
hybrid offspring. For instance, when crossing a pea · 
variety having green .seeds with a yellow-seed va· 
riety these characters do not blend in the off
spring. Nor is a new or mean property obtained. ' 
The property obtained is that of only one of the 
parents. The property of the other is excluded, so 
to say. This form of heredity is called mutually 
exclusive. 

Two categories may be observed in mutually 
exclusive heredity. 

One of these categories comprises the cases. of 
hybrid organisms that are homogeneous in the 
first and all subsequent generatio:ns. In other 
words, the hybrid progeny does not become hete
rogeneous, segregated, in the course of genera
tions; not infrequently the properties of the one 
parent are completely ·absorbed by the other. 
These cases are called Mtllardetisnz, after the 
French scientist by that name who studied this 
category of hybrids quite fully. 

The other category of mutually exclusive he
redity comprises cases of so-called Mendeltsm. 
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Timiryazev himself pointed out that those are iso
lated instances, which occur only under definite 
conditions and actually were not discovered by 
Mendel at all. In .those cases, beginning usually 
with the second generation, segregation, diver
sity, occurs in hybrids, some forms having pater-
nal and others maternal characters. 

Today it is clear that all the diverse forms of 
heredity are possible also in vegetative hybridiza
tion. 

. Vegetative hybrids exhibit mixed heredity 
when one part of the organism is represented by 
the properties of one breed, of the one component, 
and th·e other part by those of the oth·er breed. 
Blended and mutually exclusive heredity are also 
encountered. 

In vegetative hybrids we also have either in· 
crease in vigour o.f developmen•t or, on the contra-
ry, decrease in viability, i.e., the 1same as we have 
in sexual hybridization. 

All this does not mean, of course, that there 
is no difference whatever between vegetative and 
sexual hybridization. The important thing to em· 
phasize is, however, the fact that vegetative and 
sexual hybrids manifest common forms of hered· 
ity. Neither of these categ0ries of phenomena are 
sep•arated from each other by an impenetrable 
wall but represent phenomena of one and the 
same order. 
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It has already been pointed out that from the 
stand they take the i\'lendelist-Morganists cannot 
admit the existence of vegetative hybrids. What 
·defied all refutation they classep as incomprehen
sible, inexplicable phenomena called chi1neras. 

In actual fact the so-called chimeras may b~ 
looked upon as manifestations of mixed heredi
ty, one part of the organism exhibiting the prop ... 
erties of the one component and the other part 
those of the other con1ponent. This phenomenon 
is analogous, for instance, to the case of a pie
bald or spotted cow one spot of v1hose hide is 
coloured like that of the maternal organism and 
another spo1 like that of the paternal one. Who 
would ever think of calling a spotted cow a chi
mera? 

The facts in possession of Soviet agrobiolo
gists are a sufficient basis for evolving a single 
effective theory of heredity which will fully meet 
the requiren1ents set forth by K. A. Timiryazev: 
to serve as "a general working hypothesis, i.e., 
an instrument for directing the research neces
sary [Pr the discovery of new facts, new genera
lizations." 

In vegetative hybridization one component is 
nourished by the other; they enter into metabolic 
relations with each other. As a result of such 
interaction between the plants of two breeds a 
new organism is obtained combining in some 
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measure (depending upon the conditions) the 
heredity of both components. 

The same stand may, in our opinion, be taken 
with regard to sexual hybridization, which is 
also a process of ntetaboltc interchange between 
the fusing components (cells) of the cross. 

• If vegetative and sexual hybridization are 
phenomena of the sante order, it follows that they 
must have a common basis. This consists in the 
fact that both vegetative and sexual hybrldiza-

1 tton are processes of reciprocal assimilative ac
ttvtty of the components as a result of which the 
hybrid product is elaborated. 

When looked at in this light Michurin's 
teaching acquires particular interest. By suita'bly 
preparing the organisms and giving them the 
necessary nutrients Michurin compelled forms 
which without this were biologically incom
patible to crossbreed. fie worked out a method 
of overcoming inability to cross by which each 
of the components of the cross is fed the products 
elaborated by the other. 1'his method is a prelim
inary vegetative approxitnation. By selecting 
the conditions of life, the regime of feeding, the 
sexual process n1ay be changed, directed, thus 
creating the prerequisites ior the absorption of 
the hereditary properties of the one ~mponent 
by the heredity of the other. Michurin also proved 
that the hereditary properties of hybrid trees 
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continue to form during the course of their indi
vidual lives until the first few years of bearing. 
-The deviation of particular properties of the 
hybrid toward either cotnponent of the cross de
pends on how the hybrid is nourished. 

From this follow the interconnection and 
mutual transitions that exist between vegetative 
and sexual hybridization, on the one hand, and 

between vegetative hybridization and the influence 
of environmental conditions, on the other. 

In this connection the following fact, interest
ing from the point of view of theory and general 
biology, should be adduced. It was repeatedly 
observed several years ago in experiments con
ducted by Comrade A. A. Avakian at the Odessa 
Institute of Selection and Genetics and sub-
sequently in the greenhouses of the experimental 
base of the Lenin Academy of Agricultural Sci
ences of the U.S.S.R. (Gorki Leninskiye). 

The reference is to the following phenomenon. 
On crossing Hostianum 0237, a winter wheat, 
with spring wheat 1160 and 1163 (the latter two 
wheats being full sisters), the seeds obtained 
were normaL At first sprouts normal in their ex
ternal appearance developed from them. But 
when the.third leaf appeared the first shrivelled 
up. As soon as the fourth appeared the second 
shrivelled up. Ail the time only the last two leaves 
rPmainerl alive on the plant. In the E-nd the 
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plant perished. Thousands of such plants were 
under experiment at one time or another and not 
one of them lived long enough to ear; all died. 
The Mendelist-Mprganists would attribute such 
a phenomenon to the action of lethal genes. But 
they would have nothing to offer wherewith to 
combat this action. They would declare it fatal, 
irresistible, and would endeavour to show that 
in such cases there is only one solution: don't 
take for crossbreeding plant or animal organisms 
that have lethal genes. Yet a cross of the same 
combination, Hostianum 0237 and 1160, pro
duced hybrids which vegetated splendidly in the.se 
very same greenhouses and yielded viable, non
perishable plants. The point is that one of the com-
ponents (paternal form 1160) is a .spring variety, 
but for two generations before crossing it was 
sown in Odessa, not in spring but in the autumn. 
Then a cross was effected. This proved sufficient 
to obtain viable offspring. A different rearing 
of wheat 1160 altered the plant's sex cells; hence 
the difference in the result of hybridization. 

' 

In other experiments made by Comrade Ava-
kian castrated Hostianum 0237 plants were ferli· 
lized with a mixture of pollen of the Erythro
spermum 1160 variety and of Hostianum 0237, the 
maternal form. The plants bred from the seeds 
obtained were of hybrid origin. They were spring 
plarits while the maternal form was a winter 
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plant. But these plants too proved viable, nonper
ishing. Thus the presence of pollen of the mater
nal form, in the case in question Hostianum 0237, 
influenced the result of fertilization with Erythro
spermum I 160 pollen. The offspring obtained were 
not lethal, as is usual in such a cross, but viable. 

Michurin, too, pointed out the expedience in 
certain cases of mixing po11Pns. By this means . 
he succeeded in crossing species and genera 
which otherwise could not cross. 

All these facts show once n1ore that fertiliza
tion, Jik~ vegetative hybridization, is a peculiar 
process of assimilation, of metabolism. 

The categories of phenomena connected with 
cross-pollination also argue in favour of such a 
conception of the stl.xual process. As Darwin 
proved irrefutably, cross-pollination is, as a rule, 
good for the organisn1. Offspring from seeds ob
tained by means of cross-pollination possess 
greater vtfaltty. According to the explanation 
given by Darwin, different organisms developing 
under relatively different conditions build thetn-
selves differently fron1 the environing nutrients. 
Relatively different organisms are obtai.ned and 
hence also different sex cells. A union of such sex 
cells differing son1cwhat in their heredities pro
duces n1ore viable organisn1s. This is the proposi
ti<>n ~on which the measur·e we propose intravari-. ' 
eta 1 crossi,ng of s·elf-po.Jlinating fi·eld crops, rests. 
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The basis for intravarietal crossbreedit1g is 
elective fertilization. It has been pointed out above 
that each organism, depending upon its breed, 
its heredity, requir.es relatively definite conditions 
for its life and developtnent. An organism usu
ally does not imbibe nutrient elements that are 
bad for it, if better elements are available. Herein 

•lies the historically evolved adaptability of organ
isms. Every process in an organisn1 is endowed 
with relative elective capacity with regard to 
conditions. In spite of the assertion of the Men-

• delists to the contrary the sexual process is no 
exception in this regard. 

The study of elective, free fertilization in 
plants is of great practical and theor~tical impor
tance also for an understanding of the laws 
governing the behaviour of hybrid offspring. 

At the Odessa Institute of Selection and 
Genetics D. A. Dolgushin perforn1ed the follow
ing experin1ent: Or1 the plots assigned for the 
testing of varieties of winter wheat several dozen 
spikes taken from each of the twenty varieties ex
perimented with in ·this crop were castrated in 
1938. The castrated spikes were giv·cn the oppor
tunity of being pollinated by the pollen of any va
riety. For each castrated flower there was many 
times more pollen of other varieties than there 
was of the uncastrated plants of its own type. 

In the first generation the seeds obtained 
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from the castrated spikes produced plants whose 
only point of distinction was somewhat greater vi
tality, greater vigour than that of the maternal 
forms sown alongside. All the~e plants (except a 
small percentage) showed no morphological differ
ences from the maternal forms, though son1e of 
the latter had recessive characters (for jnstance, 
awns, white spikes, etc.). In all the twenty vari-• 
eties the plants of the second generation obtained 
from the free, elective intervarietal crosses with .. 
stood the incletnent winter of 1939-40 better than 
the maternal forms. 

The wheat assortment taken included the 
most frost-resistant variety, Lutescens 0329. Ac .. 
cording to Morganist conceptions this wheat 
could not acquire greater hardiness from any .. 
where on being pollinated by the other varieties 
inasmuch as all the other varieties undergoing 
the test were considerably inferior to it with re· 
gard to ·this particular property. It is also of inter
est to note that in free, elective intervarietal cross .. 
breeding not a single variety of inferior winter
hardiness, like the Kooperatorka, increased its 
har,diness to a.ny gr.eat extent. Bu.t in artificial 
(enforced) crossing of Kooperatorka with more 
frost-resistant varieties the hybrids, as a rule, con
siderably surpass the Kooperatorka in hardii1ess. 

This and a number of similar experiments 
show that frequently in elective, unrestricted fer-
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tilization of plants seeds are obtained which pro
duce plants differing little from the maternal type 
but unfailingly (though not to a great extent) 
more vital, more r~istant to clitnatic inclemencies. 

In our view free, unrestricted, elective fertili
zation in plants leads, as a rule, to the almost 
complete absorption of one heredity by another. 

• Much more often than not the maternal heredity 
absorbs the paternal. We repeatedly observed 
this phenornenon in experiments with self-polli
nating plants, as for instance in the free wind
pollination of castrated wheat with the pollen of 
various other strains. The san1e result was ob
tained in experiments with cross-pollinated plants 
-rye. I shall refer to an experimt·nt which Com
rade Avakian made at the Institute of Selection 
and Genetics of the Lenin Academy of Agricul
tural Sciences of the U.S.S.R. Strips 0.5 metres 
wide and 25 metres long \vere sown to spring 
rye, alternating with various winter varieties. At 
a distance of 3-4 metres from these strips a strip 
5 metres wide was sown to Pullman, a variety of 
winter rye. The plants of all the varieties that 
were included in the experiment (both winter and 
spring varieties) flowered simultaneously. Hence 
the air contained simultaneously a mixture of 
pollen from all these '.rarieties. On testing the 
offspring it WRS found that all winter varieties 
produced more than 90°;0 winter plants. For 
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example, the Pullman variety produced no more 
than 1.5 °/o spring plants; all the rest were winter 
plants, as is usual for this variety. On testing 
three generations the offspri~g of the spring 
variety similarly proved to be almost exclusively 
spring plants. Only a few solitary plants were of 
the winter habit. The preservation in the offspring 
of the maternal plant forms in such experin1ents • 
can under no circumstances be explained solely 
by the plants electing the pollen of their own 
variety. llerc undoubtedly there were also such . 
phenomena as the ~Jhnost complete absorption, 
assimilation, of one heredity by another, i.e., the 
maternal heredity absorbed, assin1ilated the 
paternal heredity. 

From th:is poin1t of vi~e\v it is easy to under
stand the facts observed: prolonged stability of 
varieties (for instance, annual varieties) of 
cross-pollinated plants in free nature. They can 
be freely pollinated by the wind or insects with 
the pollen of other varieties closely related to 
them and growing together with then1. Never
theless, year after year, the plants, within the 
limits of the variety in ques~tion, are, as a rule, to 
outward appearance, of the san1c form, relatively 
speal<ing. At the san1c titne they differ from the 
other varieties gro\ving together with them. You 
need only collect seeds of a wild-gro\ving isolat
ed plant of a particular variety (for instance, 
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white poppy), which was surrounded by plants 
of another variety (red poppy) and sow thes~ 
seeds, when, as a rule, you obtain, in a consider
able majority, plCAlts of the n1aternal form and 
only a rninority can exhibit the properties of 
tnixed breeds (hybrids). Such experhnents with 
the sowing of seeds of various wild plants were 

·performed by Comrade E. M. ·retnirazova at the 

I 
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experimental base of the Lenin Academy of Agri
cultural Sciences, near Moscow. 

I l is kno\vn that in the vast n1ajority of the 
numerous crosses pcrforrned by geneticists and 
at plant-breeding stations plants with hybrid 
properties are obtained. In the course of genera
tions these plants show variation (segregate) to 
a greater or sn1aller extent. Proceeding from the 
principles underlying tl1c theory that the heredi
tary substance is corpuscular (particulate), the 
Mendelian geneticists assert that the products of 
any cross between forrns that differ from eaclt 
other are 'bound, in the course of generations, to 
result in segregation, i.e., are bound to separate 
into paternal and maternal characters, and, 
moreover, in the ra.tio of (3: 1) n. But in actual fact 
such a separation is not at all neces·sary, neither in 
elective nor artificial crossbreeding. 

We are in possession of numerous facts which 
go to show that \\yhen castrated flowers are inten
tionally pollinated with alien pollen, seeds are 
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obtained from which seemingly pure maternal 
plants grow. The latter, in their turn, in the suc
ceeding generations also produce purely· mater-

·nal forms. The same results 'were obtained by 
Comrade P. N. Yakovlcv on a section of the 
Michurin Central Genetic Pomological Labora
tory. The castrated flowers of Cerasus Bessey.l 
Ball ~'ere pollinated with the pollen of the peach. • 
The stones obtained after sowing produced plants 
diff·eri.ng in no wis·e from Cerasus Besseyi. 
It was conceivable that in the case in question. 
the plants were not hybrid because of bad cas
tration. Although Cerasus Besseyi cannot be fer
tilized with its own pollen, the flowers on sepa
rate branches of these plants were castrated 
anew and pollinated a second time with peach 
pollen. The offspring obtained the second time 
also could not be distinguished in any way frorr1 
the maternal form. 

Six generations of hybrids were successively 
castrated and pollinated with peach pollen. Only 
in the fifth generation t\vo samples with charac
ters of the paternal form peach were found 
among the many plants obtained as a result of 
planting the stones of such crosses. 

Many other cases may be mentioned, for in
stance, the crossing of currants with gooseber
ries, apples with pears, etc., where the influence of 
one of t~e parents (usually the male)_ is frequ~nt-
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ly almost entirely absent in the offspring. To 
"explain'' such cases as instances of partheno
genesis, i.e., the obtaining of seeds \vithout a 

.. process of fertilizdl:ion, is beneath all criticism. 
The plants referred to will not yield seeds parthe
nogenetically. 

The ineptness of "explaining'' cases as par
thenogenesis ~"here the heredity type of one of the 
parents predominates is most patent when the 
organism obtained in the cross deviates entirely 
jn the direction of the paternal and not the mater
nal form. 

In an experiment conducted by Kh. K. Yenike
yev at the Michurin Central Genetic Pomological 
Laboratory, a 16-ehro·mosome American plum, 
Cheresota, was crossed with a 48-chromos,ome 
Michurin plum variety, Reine Claude Reforma. 
The l6-chromoson1e plum was taken as the 
mat~ernal form a.n.d th.e 48-·chromosome as the 
patern.al. The plant obtained from this cross had 
the paternal habitus, including the 48 chromo-
somes, i.e., as many as the paternal plant has. 

All these examples clearly attest to the diver .. 
sity of the biological process of fertilization, 
which cannot be fitted into the cytogenetic pat
tern invented by the Morganists. 

We have alreadv noted above that fertiliza-
" tion, like every other process in the living or-

ganism, is subject to ~the laws of assimilation and 
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dissimilation. The fusion of two sex cells is a 
process of assimilation, a process of mutual ab
sorption, as a result of which in place of two sex 

• cells (a n1ale and a female) ~e obtain a third, a 
new cell, which we call zygote. The hybrid 
embryo obtained deviates more or less in the 
direction of the nature of the sex cell which in • its O\Vn way assimilates .. its partner, so to speak, 
more than tht~ latter assitnilatcs it. If, for in-
stance, both sex cells possess equal power of mutu
al assimila1ion (absorption) a zygote (fertilized. 
cell) is obtained which produces an organis1n 
with an approxin1ately equal distribution of 
maternal and paternal properties and characters. 
If the power of assitnilation of one of the sexual 
components predot11inates, the hybrid obtaine(l 
exhibits greater deviation in the direction of this 
parent, to the point of the complete absorption 
of the hereditary properties of the other. 

On this basis it becomes possible, when cross
ing plant forms, to mouid the nature of hybrid 
embryos, causing the1n to deviate more or less 
in the direction of the maternal or paternal form. 
This should be borne in Jnind when it is neces
sary to transmit to the hybrid only a certain few 
propef'ties (such as resistance to adverse climatic 
conditions). Michurin suggests in his works that 
in such cases one had better take the pollen 
from young plants, plants flowering for the first 
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time, whose nature has not yet become settled. 
ConverseJy, the flowrrs of the other cotnponent, 
to which it is desired to add only a few propeili~s 
of the first parent, ~ust be picked from a strong 
tree that has already fruited several titnes, and 
they must be so placed on the 'branch that they 
Jlre assured of the best influx of nutrients. This 
will create the condition~ for the t'redorninance 
in the offspring of the properties of the one (th~ 
desired) variety and the considerable absorption 

· of the properties of the other. 
In a number of cases Michurin Parnestlv 

• 
advises the choice of forn1s for crossing that are 
remote in regard to place (conditions) of origin 
not only frotn each o·ther but also from the place 
(conditions) where the new variety wili he 
formed. This is necessary when a cultivated varl· 
ety of southern origin yielding good fruits but 
unable to endure severe winter conditions is tak
en as one of the parents, and it is desired to 
obtain a variety that bears good fruits and can 
resist severe conditions. If such a southern varie
ty is crossed with a frost-resistant local breed, 
which however yie ds inferior fruits, the condi-
tions (climate, roo ' etc.) will promote, enhance 
the ~absorbing and assimilating capacity of the 
local variety's sex cells aild a rather undesirable 
hybrid will be obtained. In this case it is advis
able not to take parents (neither the hardy nor 
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the nonhardy) of local origin in order that the 
external conditions may in equal measure be 
relatively unsuitable be averse to the-' develop-

. ment of the properties of both' components in the 
forn1ation of the embryo. From such hybrid seeds 
it is easier to grow varieties that yield good ... 
quality fruits anrJ can withstand unfavourabl~ 
conditions, 'provided ·the plants obtained frora 
these seeds are skilfully trained. 

The sexual process of plants can be regulated 
It is possible to obtain hybrids which obviously · 
deviate in some 1neasure or other in the direction 
of either parent. A hybrid generation can be bred 
that varies in only a minor degree. Not infre
quently hybrids are produced which from the first 
generation are practically stable and transmit 
this property through their seeds from generation 
to generation. 

It now becomes clear in what cases spatial or 
other isolation of crops of cross-pollinating 
plants from pollination by other varieties is abso .. 
lutely necessary and in what cases .not. In all 
cases where the biological usefulness of a plant 
property conflicts with its ~anomie usefulness, 
isolation of the seed plants of the variety in ques
tion during flowering from foreign pollen is es
sential. This is of particular importance, for 
instance, in the seed growing of garden and 
technical crops. Spatial· isolation during flower-
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tng is an absolute requisite for plants like cab· 
bage, carrots, red beets, sugar beets, hemp and 
many others. On the other hand, in cases where 
the biolagical u.sef)llness of a character or prop-

el'ty coincides with its econonlic usefulness spatial 
isolation is not only not useful ut frequently even 
harmful. For example, when e hardiness of a 
particular variety of rye to sev e \\'·\ntcring CO!l

ditions has to be increased, growing such ry~ 
near crops of other varieties "'ill certainly be 
useiul. On this account it will be advisable also 
in the case of self-pollinators of field cultures, 
\\'hose hardiness and resistance to clin1atic inclcnl
encie.s frequently have to be increas~d, to cas
trate part of the plants when sowing the~e varie
ti")s and give them the opportunity of 'being fer
tilized electively by the pollen of other varieties 
sown alongside. 

By selecting the conditions which most effec
tively "hun1our" the plant (elective fertilization, 
superior agrotechnique, etc.) the breed properties 
of plants can slowly, gradually but continually 
be improved, perfected. 

By selecting the conditions which force a 
plant to abandon the fixed trend of its adaptabil-
ity and thus d·estabilizing, abol•ishi.ng the ·conserv
atism of its heredity (either by sharply chang
ing the conditions of cultivation or by enforced 
fertilization, especially in distant crosses) it is 

' 
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possible in subsequ·en·t generations, by a proper
choi<:e of the condi1ions of trai.ning, rapidly to 
create new requiretnents of the plant, to create 
new breeds and varieties differing radically frqfl"l...r
the initial ones. 

t 

Regulation of 'Cnvironmental conditi~ns, the 
conditions unde; which plant organisms liv~, 
ITiakes .poss·tole directed change, the creatiqn of 
varieties possessing the heredity we desire. Hered-
tly is the concentrate, as it were-1 of the environ
mental t:ondltions assimilated by }Jlant org;art
islns In a series of preceding generations. 

By tneans of skilful hybridization, by the 
n1ethod of sexual conjugation of breeds, it is 
possible at once to unite in one organism that 
which has been concentrated, assimilated and 
fixed in its passage from nonliving to living 
n1atcrial by many generations. But no hybridiza
tion will produce the desired results unless the 
conditions are created which will protnote the 
developn1ent of the characters which we want the 
ncwJy-'bred or in1proved variety to inherit. 

It must be remen1bered that nonliving nature 
is the prime source of living nature. Tht' living 

_body builds itself from the environn1ental condi-
tions and thereby changes itself. ~ 












