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RESULTS OF WORK DONE BY THE ALL~UNION ACADEMY OF AGRICULTURAL
SCTENCES IMENI V, I, LENIN AND PROBLEMS OF AGRICULTURAL SCIENCE

Speech made by T, Lysenko,
28 Ootober 1949

The year 1929 marked a change in the agrioultural history of
the Soviet Union. At that time millions of poor and middle class
peasants were organized into kolkhozes and the All-Union Academy
of Agricultural Sciences imeni V. I. Lenin, the highast poientific
institution for agrioculture, was founded.

Many difficulties arose in the development of agrongmicul science
and its blologionl basis. In overcoming these diffioculties, Michurinian
teaching grew and developed. The old biolopical theory of Neo-Darwiniem,
which separated theory and practice, was not suited to Soviet agri-
culture.

The unifioation of ske Michurinian theory and kolkhoz-sovkhoz
practice is the foundation of biologlcal solence in the Soviet Union.

Michurinian biology has verified by scientifie inveastigation
and experience the theory of stage development and has thus revealed
the laws of the individual development of plants.

The individual development of plants implies not merely growth
and changs in the composition of plants, but a series of qualitative
changes and transmutations from one stage in the development of cells
to another. In various stages, the same organism demands different
conditions for its enviromment. ‘

The dialectical approach to blological facts and the evolution
of the theory of the individual development of plants and their material-
istic explanation made it possible for Michurinian seience to under=-
stand the interdependence of the ontogenetic and phylogenetic develop~
ment of plants and animals and thus to interpret correctly the basic
laws of plant and animal hersdity, As a result, it became possible
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to find waya of directing the natural changes of organisms in the
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direction necessary for agricultural praatice.

Michurinian teaching has revealed the sources of plant and ani-

mal life, Tha different degree of vitality of organimms in related

and unrelated development ham long been evident., Dimlectical material-

1am makes it possible to find the means of diracting the 1ife of an

orpanism and of inoreasing the life span of plants and animals by
developing relatad organisma, This idoa is important for both theo-
reticnl blolopy and for selection and meed-raising practice, especislly
with cross-pollinated plants, and also for animal breeding in order
to develop new breeds and to improve existing breads of livestook.
Michurinian teaching hns changed tha theory of new spscies for-
mation which has always ooccupied & prominent position in theoratical
biology. Darwinian science attempted to prove that the orgenic world
is steadily changine and developinp, that it has ite own history, and
that it develops on the brsis of natural laws,
Darwin's theory of evolution proceeds from the aclmowledgement
of only quantitative chanpes and leaves out the laws of transmutations
and chanpes from one quelitative stage to another, Orowth thus con-
sists of only an incramse or dacreamse in quantity. Consequently,
this theory could only explain the development of the organic world;
it could not provide an effective theoretical basis for the practical
tranaformation and change in organic nature, Michurinian teaching,
however, is able to provide a theory for materialistic blological
science whisch can be endlessly developad. It begins with the idea
that organic forms are in harmony with their life conditions, Life
conditions become the first source for changing the hereditary qualities

of organisms and also for changing organic forms and transforming cone

variety into, another,
In theiP%a£§1§n of Biologieal Science, it was reported that 28-

|
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chromosome hard wheat (Triticum durum) during fall sowing was changed '
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in two or three gounration;Jlnto a aoft, 42-chromosome variaty of wheat
(Tritioum vulgare), Por the firat time, eoft wheat planta were found
among the hard wheat planta grown from seeds harvested from the fall
sowing. Although apacilal eare was taken te pravant hard and aoft wheat
seedn from baing mixed, careful analysis showed that in some cases
spikens of hard wheat developed into soft wheat grains. The 42-chromosome
soft wheut grows from these grrinas. This provad that the soft vheat
1z formed from cells of embryos of hard wheat already traneformed
inte soft wheat, We have here a striking example of how, under the
influance of the existing conditions of 1ifn, the qualitative condi-
tion of individual cells and pleces of tissue of hard wheat are trans-
formed into the qualitative composition of asoft wheat,

The possibility that genetically different qualities are prasent
in the bodies of organisms was evident to Michurinian tesching even
enrlior, But this penetically different quality was evident only as
an intra-specles quality in which penetically different parts of the
organism belonged to the same species, In the wheat example cited above,
it 1s evident that genetically diffarant qualities are contained in
the body of an organism and include the qualities of two different
spacles,

Specles oxist as separate, qualitative forms in the organic world.
Agricultural practice takes this into eccount and basea its activity
on this idea, Materialistic biological theory, since it is concerned
with specles and the formation of species, should also be based upon
the idea that species are tangible, qualitatively specific forms of
organic nature,

The old blological science, acknowledging only gradual quantitative
changes and not recognizing sudden qualitative transformation of one
organic form into another, or of one stage into another stags, could
not adjust its theoretical base :Egh existing species, For this reaaon,

specles were studied only es a means for understending the system of
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V. R, Vil'yams' theory on soil fartility and davalopmantlin oon=
tradiatinetion to the reactionary theory of the loss of soil fertility
due to erosion, has made it possible for mgronomical seience to find
means of restoring and improving fertility conditiona., This theory
is the theoretical biological base for the grass orop rotation system
of noil cultivation.

Vil'yams' theory of soil development explains the use of mineral
and orgenic fertilizers. Acoording to his teaching, plants instead
of the soil should be supplied with fertilizer., Sinoce kolkhozes have
begun using this mathod, they have had larger harvests,

The teachings of Michurin snd Vil'yams are different aspects of
the same theoretical questions of agronomicel. science and practice,

For this reason, the two have blended into one agrobiological science
which is now the theorstiocal basis of the work done by the All=Union
Academy of Agricultural Sciences imeni V, I, Lenin,

In recent years, institutes and experimental and selection stations
have produced many varieties of agricultural crops, including grains,
potatoes, cotton, sugar beets, sunflowers, and fruit and berry plents,
New breeds of cattle have been developed and old breeds improved.
Progress has been made in all divisions of agriculture, Yet, not all
sclentific research institutes are akillful in their handling of Michu~
rinian science., For this reason, the academy and its institutes must
gulde and direct scientific workers in all agricultural and agronomical
research institutes with the goal of high sovkhoz and kolkhoz production.

In agrobiological scientific research, it is most important to
adhere to the principle of unity of analysis and syntheais., The bio-
logical analysis of processes in the development of plents, animals,
and soil must always be conducted from the point of view of syathesia

80 as to guarantee effective agricultural and zootechnical procedure.
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As examples, the following impertant questions must be werked
out by reasearch institutions to ahow the practical application of agro-
biological science in kolkhozes and sovkhowes in fulfilling the planned

tankes

1. U t t |

The grass orop rotation system 1s one in which the same or a pgimilar
orop, upon being replanted in a field where it formerly grew, grows
in poil which han beccme more fertile and cantaina fewer weeds than
formarly. ‘

It is known that the most important condition for soil fertility
is that the 201l be fine. Only firm, fine soil can assurs adequate
food and wnter for plants. The ntructure of the soil is influenced
by the roots of perennial grasses (wixtures of grasses and legumes).,

For this raason, prems crop rotation is neceasary.

Grass crop rotation must he handled skillfully. It is important
aprioulturally as a means of improving the harvest and inofeaaing the f
gross yleld. A grass crop rotation system which does not L}
harvest is, of course, of no value.

The following question is asked by some scientific workers: Is
it possible to increase agricultural production in a greas crop rota=
tion gystem before the soil has been built up by grasses and while
the grasses are still growing in part of the area?

Some scientific workers think this is impossible, They think
that uncultivated areas should be utilized for the introduction of
grass orop rotation since this will not lower the gross yleld of agri-
cultural production.

The introduction of grass orop rotation, howevsr, is most necessary |
in those areas of the Soviet Union which are already under cultivation.

Grass crop rotation should be so introduced that during the growing

period of the grass the gross yield of agricultural products will be

‘.
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granas orop rotation. |

Small hay harvests of perennial grasses are a primary factoer |
in delay in the dmwblm introduction of field crop rotation in sov- |
khomes and kolkhoses. It is obvious that if the harvest is small,
the number of roots in tha soil will be small and cannot form the
soil texture, noeded after the fall plowing.

For this reason, perennial grasses ylelding 10-15 centners of
hay per hectare are of practically no value in soil building. Further-
more, the mmall harvest of hay per hectare and the slight improvement
in eoi) fertility induced by perennial gresses cannot replacs the
harvest of grain, perennial cats, barley, and other grain feed crops
which can be B fréﬁigiﬁiAre in kolkhozes and sovkhozes. It
must also ba remembered that fields sown with grass which grows poorly
are easily accessible to weeds, especially couch srass,

The main problem in field grass sowing is that of working out
and mastering ways of growing perennial grasses which will produce
higher harveats, so that even in dry regions the hay yield will be
30-50 or mors centners per hectara, Thus, the main tesks of sclen-
tific workers, agronomists, and kolkhozes and sovkhozes sre to find
means of accomplishing this.

Mixed grass harvests of clover and alfalfa ylelding 30450 centners
of hay per hectare increase the fertility of the soil in one year more
than harvests yielding 10-15 centners of hay per hectare do in two
years. The same is true for preen grass harvests, In the case of
high harvests of green grass, the use of perennial grasses for two
years has been found to be economicelly and agriculturally profitable

in a number of cases.

In the case of good hay harvests, it would be economically unprofi-
table to plow fields planted with perennial grasses during the summer.
To obtain good harvests of perennial grasses, the fields must be plowed
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in the fall. This is naceassary for the grass arop rotation aystam.

Tn the came of low harvests, averaging 10-15 contners of hay per hec-

tare, it is economically expadient to plow the fialde in the summer
for winter sowing. Fall plowing would result in a less since the nece~ }
ssary soil layer will not be formed and the small harvest will not ocom- ?
pensate for othar feed grain oropa which might have been sown in fields
ocoupied by grass,
In hay harvests of perennial grasses where the yleld is at leaat
90-40 centners per hectare per yisld, it is necessary to plow the
fields in the fall for epring orops, but not in the summer for winter
sowing., Fields sown with mixtures of legumes and prusses and producing
not less than 30 centnars of hay per hectare should not be plowed.
It is better to harvest these fields a second time and to plow them
in the fall for spring planting.
A pood hay harvest of perennial prass completely compensates
in valus the horvest of grain feed crops (barley or oats) which might
have been obtained from the same field., Besides ylelding a good har-
vest, good conditions for soil fertility are formed for subsequent
crops,
Furthermore, it is possible to obtain big hay yields, about 30=40
centners per hectare, every year in dry reglons, depending upon the
means usad for cultivating the perennial grasses,
The method to be used for plowing perennial {éas so as to insure
high hervests must be sulted to each region., A big grass yield is
one of the deciding factors in guaranteeing big yields of all crops
in field crop rotation and high livestock productivity. ?he plant

nourishment available in the soil plays an important role in the for-

mation of big yislds of all crops. Orgenlc fertilizers — manure, |

humus, and compost -- have long been utillzed in agricultural practice.
However, more attention should be paid to mineral fertilizers produced

for agricultural utilization. Research to find more officient means
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for applying and uaing mineral fertilizera — nitroeen, phosphorus,

and potasaium - i8 one of the most important jobs of the Academy of
Agrioultursl Soience and other agricultural soientific research insti-
tutions. Unfoertunataely, this work 18 lugging at the academy, Neither
asolence nor practice sheuld tolerate the current extremely lew coef=
fiolent of utilisstion of mineral fertilizara, sspeoially of phosphorus
in the soil as superphosphates. A pood coeffisient of utilisation
would show an increase in yield of 25-30 kilograms for each 100 kile-
grams of phosphorus used., Our usual coefficient of utilization of
phosphorus is 15-20 percent.

The basic difficulty with many scientifio workers, and espacially
with acndemic institutions, is the continuing inability to grasp Vil!'yams'
teaching on soil development and fertility. These soientists pay little
heed to, or completely disregard, the faot that the basic nourishment
of planta is the result of the aotivity of soil microorganisms. Con=-
centrating on only one physico-chemical soil process, they as yet do
not understand that it is possible to supply plants with the needed
forms of food at the right time 1 simply by directing their 1ife and
developing the corresponding soil microflora, The proper soil for=
mation, according to Vil'yams, is necessary to permit water and air
ooour:é.ng in the soil simultaneously to form plant food.,

The species formation of soil microorganiems is extremely varied.
Intraspecies and inter-species relations of microorganisms are similar
to the intrs-species and inter-species relations of microorganisms,
These biological rules have long since shown the possibility of depomiting
fertiliser in the moil in small or gramflar pleces.

Agrioultural practice is well acqughted with the effectiveness
of the so-called local application of fertilizer., Much factual infor-
mation has already been accumulated on methods of depositing super-
phosphates in the soll simultaneously with seed sowing. Superphos-
phates ground with orgenic fertilizer are particularly effective. In

_ ; CONFimENTIY
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Omak Oblast, aupaﬂﬂjpnphnteu ground with humus and poultry and sheep
manure were depoaited while winter and apring wheat was being sown,
A deposit of one centner of this fertilisar, containing 30-50 kilegrems
of suparphoaphates, will inorease harvasts to the same extent that
4-3 centnera of unground euperphosphates might do., Results were equally
as good in other experimenta conducted by scisntifio reserrch ineti-
tutea, Simultaneous sowing of seads with fertilisar in this way makes

poasible the utilization of huge fields for agricultural purposes.,

2, M d y

During 1949, experimente for working out the nast method of tree
planting, uaing agricultural field oropes as nurse orops, were conducted
in vnrious sones of the Sovist Union, coverins an area of over 2,000
hectares, These experiments clearly indionted the possibilitien of
the new method of tree planting. Beginning with the spring of 1950,
this method will be used by kolkhozes and sovkhoges for field shelter
belts and other tree plantings.,

By using the nest mathod for tree planting, better conditions
are oreated for the growth and developmsnt of trees, espscially for
varieties which grow slowly when they are young, During its first
two years of growth, the oak receives beneficial shading from all
sides. In addition, the young oaks are protected from destructive
wild stepps growth, particularly couch grass, and especially from
severe dry winds. Under these conditions, experiments have shown
that young oaks develop and grow in shelter belts as well as in the
nurseries where they receive the bast of care. From this, one can
expect that during the first 5-10 years the oaks in shelter belts will
be considerably more developed, taller, and will have a trunk larger
in dlameter than 5-10 year old oaks grown from 1-3 year old trees trana-
planted from nurseries,

The nest method of tree planting requires considerably less labor

and resources than methods generally used up to the present. For one

pontibeNTL
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hactare of foreat sone, approximstely 3 man-days are needad for hand
nest planting of acorne. For sowing of secondary trees » approximately
one to two man-days are needed per heotare, For aowinz seeds of
bushea, practically no manpower is needed since the sowing ocoocurs
simultansously with the sowing of rya, Thuas, a total of /-5 man-days
1s nesded per hectare for sowing by the nest method. In replacing
hand sowing of acorns by machine sowing, the number of man-days is
reduced further, Almost no labor is needed to oare for plants sown
by this method.

During the first years of trae frowth, the sheltar belt area is
also used for growing agrioultural orops, Nasts of trees are distri-
buted in such a way tha%)ia possible to uee the usual types of agri-
oultural machines and equipment during sowing and harvesting.

Tree cultivation in stepps and forest steppe areas, now being
conducted on millions of hectares, is new and experimentel work. At
present, experience in this work is being accumulated, A very impor-
tant role is being played by the academy and scientific research insti-
tutes, whose agrobiological experiments and research must supply the
basis for further development in shelter belt utilization,

Experiences during 1949 showed that during ite first year of
groWthhe oak thrives well when it is completely surrounded by nurse
erops of grains and other field plants, Research has led us to sur-
mise that during its second year of growth the oak will not only thrive
well but will need the shade provided by nurse crops, It is from this
premise thet the academy developed the nest method of planting.

At present, howevar, it is not known in what way root formations
of various nurse crops will affect the growth of myc:orhiza.OL living on
the roots of the oak and of utmost importance to it. If it is found
that mycorhize develop poorly due to the presence of nurse crop roots,
then, beginning with the second year, the nurse crops will not be

planted, This :ﬁ a m;o‘;i-t&on vhich will be tried out in 1950 by
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experiments in aeiantith“&ﬁ*“!&utu and alaso by sovkhoses \
on 2-year old oak plants, eo that in 1951 vhen a larger area is planted '
with oak trees, science will he able to give better advice on this

question, This is enly one of several prablems which solence muat

nolve,
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