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NEW VARIETIES OF CROPS FOR THE NONCHERNOZEM
ZONE AND METHODS OF BREEDING THEM

- USSR -

[Following is a translation of an article by
Professor Ye, T. Varenitsa, Corresponding
Member of VASKhNIL (All-Union Academy of Agri-
cultural Sciences imeni Lenin), Scientific-
Research Institute of Agriculture in the
Nonchernozem Zone, in the Russian-~language
periodical Vestnik Sel'skoy Nauki (Herald of
Agricultural Science), No 4, 1965, pages
60-70./

Introduction of heavy-producing varieties of =ug3ri-
cultural crops, that respond well to organic and mincral
fertilizers, into collective farm and state farm procuction
plays a vast role in the expansion of agriculture. More
than 20 varieties developed at the Institute of Agriculture
in the Central Rayons of the Nonchernozem Zone, have been
released to different rayons and extend over hundreds of
thousands of hectares. Within the past four to five years
alone, a number of new and valuable varieties of winter
and spring wheat winter rye, pea, barley and other crops,
eight of which have been assigned to different rayons,
have been created. The rapid and extensive adoption of
these varieties by collective and state farms will permit
an increase in the yield of grain crops within the next few




years, In order to achieve a markcd increase in grain
yield, much attention must be devoted to expansion of sow-
ing winter crops, particularly of wheat which is the most
productive grain crop in the nonchernozem zone.

The variety becomes an important factor in order to
achieve a high yield of winter wheat. The new variecies
must have a number of agriculturally and biochemically
valuable signs and properties: a high procductivity must
be combined with adequate winter hardiness and resistarce
to drought and to being beaten dowvn,'immunity to fungus
diseases, good flour-milling and baking qualities in the
grain and responsiveness to organic and mineral fertilizers.

By hybridizing geographically remote varieties,
taking 1.:0 consideration the selectivity of plants in the
process of pollination, we have created a new variety of
winter wheat, Kuntsevskaya 45, which was released to rayons
in the Moscow oblast in 1960, in Tul'skaya oblast in 19563,
and in Bryanskaya oblast in 1964, This variety is being
submitted to extensive tests in state strain-testing sta-
tions as well as in collective and state farms in other
oblasts both within the nonchernozem zone and beyond its
limits,

In the hybridization work with winter wheat at the
Institute, along with intraspecies hybridization, there
is extensive use of the method of remote hybridization on
the basis of crossing wheat with couch grass /agrooyron
repens/. A number of varieties of winter wheat, three of
which are released to specific rayons and widely distri-
buted in production have been developed in the Laboratory
of Wheat-Couch Grass Hybrids. They include: PPG 186,
599 and No 1, released to rayons in 1949-1953, At the
present time, the breeder G. D, Lapchenko from this labora-
tory has created a new hybrid material which is more valu-
able than the regionalized wheat-couch grass hybrids. Two
numbers, 702 and 99, have been transmitted to a state
strain-testing station.

Recently there has been expansion of work in the
laboratory toward creating a variety with exceptional




winter hardiness and high quality of grain. This problem
is being solved by three generic crossings: wheat X couch
grass X rye, as well as by hybridization of rye-wheat
amphidiploids with intermediate wheat-couch grass hybrids,
the zrain of which contains from 18 to 24 percent protein.
In the fourth generation, we obtained varieties with a
wheat t;pe of spike, and grain with a high protein content.
From this material, varieties are selected which have a
group of agriculturally and biologically valuable signs
and propertics,

The Laboretory of Wheat-Couch Grass Hybrids, along
with remote hybridization, is working on a rather broad
scale for the past seven years, toward creating initial
material for hybridization by using ionizing radiation,
Seeds of PPG 186, No 1, No 99 and others were used as the
initial material, Irradiation was delivered from a source
of Co%Y gamma rays in doses of 10, 15 and 20 thousand
roentgens, In 1958, analysis of secrond generztion plants,
obtained by irradiating the seeds of wheat-couch grass
hybrids, revealed a great diversity of forms. A compre-
hensive examination of the new mutations revealed that
erectoid and large-spiked forms, resistant to fungus
diseases, presented the greatest interest from the stand-
point of selection and hybridization.

It is also of interest to note that field observa-
tions and laboratory analysis revealed that morphologically
homogeneous families of mutants were heterogeneous with
respect to a number of biological signs and properties,
which was the reason for making selection from the progeny
of mutants with practically valuable forms. The mosc
promising of these, Erectoid 72, was sown in 1962 at a
competitive strain testing event. However, it did not
survive the winter of 1962-1963 and was completely lost,
The best families, selected from Erectoid 72, which were
investigated in a testing nursery, showed different re-
actions to that same winter.

One of them revealed preservation of 55 to 60 per-

cent of the plants by spring, two others died off cow-
pletely. Work with selected specimens of Form No 72 and
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other mutants, is now in progress by breeder G. D. Lap-
chenko. In the last few years as a source of irradiation,
he has used ~-~ma rays, fast neutrons and a chemical
mutagen, ethylenimine., A significant diversity of forms
has been obtained, now being studied in the process of
selection,

The Institute is also continuing its work with
winter rye. The breeding of this crop is being dene Ly
the method of hybridization of geographically remote forms
with minimal free pollination; generally, local varieties
are used as the maternal forms, and varieties cf the
Petkus type with a short and sturdy stalk are used as the
paternal components., A long stalk is the dominant sign
in breeding rye. In order to obtain hybrids altered in
the direction of shorter stalks, saturated crossing is
used, Breeder F. T. Kondratenko has been using this method
to create several promising varieties of rye in the past
few years. Of them, variety Hybrid 2 is grown in rayons
of Moskovskaya and Yaroslavskaya oblasts, and Nemchinov-
skaya 55 is being tested at state strain-testing centers,
These varieties differ from the existing crops by heavy
productivity aad resistance to being beaten down; they
yield three to five centners per hectare more grain than
the standard varicties,

In the breeding of rye, the method of vegetative
hybridization is also being used, with which a hybrid was
obtained from winter rye, Vyatka Moskovskaya (graft) and
winter wheat PPG 186 (stock). It has a short and sturdy
stalk, an awnless or semi-awned spike, and oval grain,
resembling wheat grain. This new form ol rye is used in
the breeding process. By means of hybridization of vege-
tative hybrids with short-stalked varieties, new breeding
material has been created which reveals the promise of a
new short-stalked unbending variety of rye four the central
rayons of the nonchernozem zone within the next few years,

In the rye breeding process the method of controlled
alteration of the hereditary nature of plants is also
used, By means of early winter or autumn sowing, spring
Petkus rye was transformed into a winter form which
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yielded an average crop of 36.6 centners over a four-year
period, and exceeded the standard, Vyatka Moskovskaya, by
2.3 centners per hectare. This new variety is very hardy
in the winter, and surpasses the standard with respect to
resistance to being beaten down. It was found that by
cultivating the first hybrid generation in the spring, oo
prevernalized cceds of the hybrid developed according cc
the recessive sign: short stalk, whereas when t!ey were
cultivated in the fall they produced a long-stalked prog-
eny, This permitted using the method of transformation not
only for direct conversion of persistent forms but also

on a more extensive scale, in breeding hybrids for the pur-
pose of regulating the form-producing process.

£ significant interest are the works of the Labo-
ratory for Leguminous Crops of the Insticute for selec-
tive breeding of new forms of perennial lupine. 1t is
known that the main shortcomings of annual lupine was
their late maturation time and low reproduction coeffici-
ent. Perennial lupine in contrast to the annual, has
fine seeds with an absolute weight of only 20 to 25 grams.
These forms mature in July, when the weather conditions in
the rayons of the nonchernozem zone are favorable for
obtaining sezds with high planting qualities, The standard
yield in pure cultures of such lupine is not high: 20 to
25 kilograms, but the existing forms of perennial lupine,
when planted in the spring, are barren for the first year
and hibernate in the form of rosettes near the root. They
yield seeds only in the second year,

Investigations conducred by A, G. Bykovtsev, can-
didate of Agricultural Sciences, directed toward creating
forms of perennial upine with spring type of development
produced interesting results, After sowing perennial
lupine in June, rather than in the early spring, which is
the usuval time, sprouting of the seeds and vernalization
stage occurs at higher temperatures, it was observed that
some plants began to bloom and bear fruit the year they
were planted, in late autumn. The selection of such plants
and subsequent transplantation over a period of several
years during the usual sowing time, and later on at earlier
dates, and, finally, early in the spring, made it possible
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to obtain a large quantity of plants that bloomed and
matured the year they were sown. And, what is very impor-
tant, the alkaloid content of these forms was much lower
than in the ordinary forms of perennial lupine., The
selection of plants over a period of several years, which
were notably heavy producers with respect to yield ci zreen
mass and grain, made it possible to create heavy producing
forms which mature the year of sowing. In other words,

by means of controlled growing and selection, a radical
transformation was made in the winter type of perenrnizl
lupine, and forms were obtained that had a perennial cycle
of development of the vernal type. They were on a par
with varieties of narrow-leafed annual lupine according to
yield of green mass, and their coefficient of seed repro-
duction is 15, i.e., it is three to four times higher than
in annual lupine.

Using the method of selective breedinz and selec-
tion brecder A. G. Bykovets, in the Laboratory for Legumi-
nous Crops, developed and transmitted to a state testing
station a variety of perennial lupine, Nemchinoskiy under-
sown, which, in contrast to other varieties of perennial
lupine which breaks up less, grows better sown under oats
during the first year of its life and produces a high yield
of seeds or grecn mass to be tilled in the second year.

The chief leguminous crop oI the nonchernozem zone
is pea, thererore, the Institute devotes mach of its
attention to the breeding of this crop. iIn addition to
the previcusly developed and exteansively cultivated vari-
ety, Moskovskaya 572, a new variety has been creacted in
the last few years and has passed the state tests:
Nemchinoskiy 766. This intervariety hybrid, obtained by
crossing Viktoriya Mandorfskaya and early green No 33
(authors: A. G. Bykovets and G, A, Debelyy) was aliotted
to rayons in the Moskovskaya and Tul'skaya oblasts in
1964. It matures 10 to 12 days earlier than the standard,
which means it can be used for sowing to seed in utilized
fallows.

The main method of breeding pea in the Institute
is hybridization of geographically remote forms. Heavy




producing varieties having developmentzl stages of varied
duration are selected for the crossing. To produce breeds
resistant to being beaten down, dwarf forms and short-
stalked varieties are used.

In addition, the Laboratory for Leguminous Crops
(G. A. Debelyy) uses various physical and chemical mutc-
gens in order to obtain new initial material in breeding
work with the pea. For this purpose the seeds are irradi-
ated with gamma rays, fast neutrons or else they are
soaked in solutions of dimethyl sulfate; other reagents
are also used., During cultivation of the seeds that have
been exposed to physical and chemical mutagenic factors,
a significant number of plant forms were obtained in the
second and following generations differing from the initial
variety in morphological and biological signs., It was
noted that the variability of varieties, depending on their
origin, variecd in the presence of equal doses and variants
of agents. In sowc cases the types of mutation were
specific for a particuler variety uacer cthe influence of
different variants of chemical and physica: mutagens.
For example, the varicty Kapital, in concrast to otihiers
in all variants of agents, nad a large nuwder of mutants,
the peas of which have a weax parchment layer. Tne number
of mutations coastituted 3.5 to 4.8 percent following
gamma ray irradiation of loskovskiy 572, Kapital, and
Nermchinovskiy 51 varieties of pea. Irradiation of Nem-
chinovskiy 51 with thermal neutrons resulted in 3.1 to
8.5 percent altered forms, depending on the tension of the
agent. Treatment of the seeds with diethylsulfate resulted
in a variable number of altered forms, depending on the
variety, ranging from 2.3 to 13.1 percent. It must be
noted that 10 to 25 percent of the obtained mutants, and
up to 50 percent when the dosage of physical mutagens was
increased, consisted of sterile and semi-sterile forms.

At the present time, it is still premature to
evaluate the forms obtained by the above methods of using
physical and chemical factors with respect to direct
selection, but some of them may be of interest for hybridi-
zation,




The Institute is conducting work on a rather large
scale toward breeding spring wheat, barley, ocats and
buckwheat. This work is supervisced by scnior breeder,
Professor V., Ye. Pisarew, who is in charge of the Labora-
tory of Spring Grain Crops and Polyplcids. He cdeveloped
a variety of spring wheat, Moskovka, by crossing Tulun
70 B/8 X Kitchener; aloag with z heavy productivity this
new variety is resistant to fungus discases and has good
flour milling and baking qualities in the grain. Tais
variety is cultivated not only in the central rayons of
the nonchernozem zone, but alsc beyond its boundaries.
However, along with its good qualities, it has a tendency
toward sprouting on the root. Therefove, Professor V., Ye,
Psarev has been working toward eliminating tnis short-
coming. DBy cultivating Moskovka by late autumn, sowing
forms of another variety were selected: eryihrospermum.
They served as the initial materiai for development of a
new variety of spring wheat, Krasnozernaya /red-grained/.
Thus, through selective alteration, red-grained forms
were obtained from white-grained ones. The new variety
ratained all of the qualities of Moskovka, and at the same
time was more procductive and more resistant to sprouting
at the root. 1In 1960, it was assigned to rayons and is
now being incroduced into procductica,.

vd
i)

rofessor V, Ye. Pisarev has been wouking for a
long time coward developing wheact-vye hybrius with 42 and
56 chreomosomes. Investigations revealed cha: he amphi-
diploids he developed have a distinctly higner »rocein
content ia the grain, Therefore, In order to Improve the
qualitcy of the grain of newly developced varieties of spring
wheat, amphidiploids are being crossed with wheat.

t

As a result of this work, several breeding specimens
oi hybrids have been developed and were encercd at scrain-
testing contests. The results oi tests made during the
last two years revealed that two of the diploid wheat
hybrids obtained from crossing tloskovka spring wheat with
P2G 1856 winter wheat were the most promising with respect
to productivity and quality of the grain. They were
superior in productivity to the Krasnozernaya variety
(standard) by an average of 3.3 to 4.4 centners per hectare,




or by 12 to 15.6 percent. The bost of tnese, both in
yield and in quality of thc grain, variety tH153/14, will
?e transmitted to the State Commission for strain testing,
if good results are obtained wich it in 19385.

Onc of the treads in tha work of tle Polyploid
Laboratory is to develop and sclect amphidiploid forms and
hybrids with hardy variectics of winter wheat which could
be used as selection material in Siberia and the Far Zast.
In autumn of 1964, the Laboratory delivered & set of such
forms and hybrids for sowing to 50 centers in the Zastern
part of our country.

Last year work was begun on investigati
lization of heterosis in the sclection of wheas
basis of male cytoplasmatic sterility. The firs
ration crossing of a hybrid /Dizoa X Knar'lov) with male
sterility was performed with 16 varieties of spring wheat
and 9 of winter wheat.

In the last few years, two new varieties of spring
wheat have been developed at the Institute by the method
of intraspecies hybridization and selection: Nemchinov-
skiy, allotted to rayons since 1963, in Yzroslavskaya
oblast, and Moskovskiy 121, assiganed to rayons in Moskovs-
kaya oblast in 1964, It has been rated as proaising for
Kalininskaya oblast and Krasnoyarskiy kray. Thaese vari-
eties arc being submitted to extensive tests ot state
strain-testing stations as well as under produccion condi-
tions.

Selection of buckwheat is also being performed in
the Laboratory of V. Ye. Pisarev, using both iatervariety
hybridization and polyploidia, As a result, he has
developed a variety of large grained tetraploid buckwheat
which was tested at state strain-testing stations from
1953 to 1958. However, it was inferior in productivity
to the existing standard, it matured later and was not
exploited extensively, At the present time, there is a
new promising material obtained as the result of inter-
variety hybridization and selection.




] During the past decade, the Institute has been
doing scl;ctlon work with corn, for the purpose of creating
carly maturing varieties and hybrids capable of a hizh
yield of cobs with mature wax and lactic-wax eliements, o

serve as a source not only of succulent fodder, but cl.uo
of concentrated fodder. Several fast-matusing abrils
were developed (breeder, V. I, Zalyura), Nemchino..li.ys Z
(Early loskovskaya X Chernovitskaya 21 line) was submitted
to the most comprehensive investigation, Using the appro-
priate agricultural technology (with sowing by the dot
method, with the rows 60 centimeters apart, and with a
density of the plants of 120 thousand per hectare), the
1964 yield was about 40 centners of dry grain per hectare,
in spite of droughts., This hybrid is being tested at
state strain-testing stations and is undergoing production
tests at state and collective farms in Moskovskaya oblast,

It has already been stated above that in 1660, a
new variety of winter soft wheat, developed by the mechod
of intraspecies hybridization with selective pollination,
was allocated to rayons of Moskovskeya oblast, and in the
subscequent ycars in other oblasts as well, Selection work
toward developing the variety, Xuntsevskaya 45, was begun
as early as 1945 at the Mironovskaya selection station,
and from 1948 on was continued in outlying districts of
¥oscow. 1t is known that in the past 20 years, hybridi-
zation has become one of the chief wethods of developing
initial material for selection.

The blological advantage of cross poilination is
due to the Iuct, &s we kanow, thaot organisnus obtained by
cross brecding ke parents, previously living under dif-
ferent conditioas, have a greater flexibility, and better

1 changes, in othcr words, they
a
n

adjustment to eaviroamente

are morc viable, The naturzl tendency ol orsunisms toward
periodic cross breeding, and the selectivicy ol pollina-
tion are inscparable., With cross pollincilics imnregnation
is nossible not only by their own pollien, buc also by that
formed Dy tne organlsms, the growth and develo went of
which took place under coaditvicns other than those of
germination of maternal forms. C. Darwin discovered the

phenomenon of preferential selection provided by tue pollen




of the maternal plant in the cease of some polliinatin
plants, which he called predoxingnce, praevaiinc
developing this Darwinian position, K. .1, Timir
noted the preseuce of selectivicy during imorey
In his book, 'Darwinism and Selection,' It is z.
“For example, in higher plants pollea from Ciif <
can get on the surface of a single stigma, but thc resuits
of pollination are not the result of chance, and it is
always observed that therc is always one competitor with
some advantage over the others.'

I, V., Michurin, and later on T. D. Lysunko as well,
also repeatedly noted the blolozgical benefic Zrom the
natural phenomenon of ''free selection of pollen' and
recommended that it be applied to »icac Lybridization.

On the basis of the theorescical poiiilcus on tae
significance of selecctivity in the process oI sollination,
as expounded by C. Darwin and subsequentiy wcveionad by
Michurin, as well as of the results of our own cuperimental
studies, we adopted hybridization associated with sclec-
tive pollination as a most important method of devcloping
new highly productive plant forms.

Observations and direct experiments revealed that,
in most cases, hybrids resulting from sclective pollination
generally develop better, they are sturdier and straighter,
hardier in the winter, more resistant to precmature drying,
and more productive than the hybrids resulting from .orced
crossing, Hybridization associated with considcration of
the selectivity of gametes in the process of pollination
was practiced with both free and restricted pollination.

The essence of this method is that in obraining
hybrids as maternal varieties, the bist standard varicoics
of rayons are sclected, and as a rule varieties from other
zones, that could enrich the hereditary base of the
maternal variety with new and valuablc signs, such as high
yield, hardiness, resistance to fungus disease, to being
beaten down, etce,, are se.ected as the paternal components.
The pollination, following castration of the flowers of the
maternal variety, is not performed forcibly, but freely,
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with the help of the wind, or it is vestricted by group
isolators which permits the mocoernal varicty to select
the most biologically suitabic pollicn,

1

of the above
of winter vhear LoV &C vavloas
test stages., &s we have
stated sbove, has already b;bﬁ alsirl auhuu in nrocuction,
It is an intcrvariety nvbrid, the maternal ccoponent for
which was Lyutestsens 17 from the Verkhnychskaya selection
station. Tne pollinating mixture inciucded the hardiest
and most productive varieties ceveloned in the Ukraine, in
the rezion zleng the Volga, and TeCho /C-ntral Chernozen
obtht_/. Odesskeya 3, Odb skaya 12, Lesostepka 75,
Stcpnaya 135, LyuteSLsens 329, Gostianum 237, Shmitovka
103, Alabassxayg, and some others.

The hybrid combination obtained on the basis of
ctive pollination of Lyutestsens 17 served as the
al material for individual femilial and mass selec-

2. In the first generction, the selection was made from
the maternal type, and after assessment of the hardiest
and most precductive morphologically similar families in the
second generacion, tney were combined and served as the
basic new variecy of winter wheat. This early maturing
highly procuccive variety is resistant to the winters in
the outlying districcs of iioscow. It is drouzht resis-
tant, has grain with a high absolute wcigh:: 50 to 60 grams,

(=g
it has & high uait value: 800 to $20 grams, geod flour

illing ana bakery cqualities, It %as accquace rasistance
to ustiiago and kernel smut and to ing beaten down,
During a six-year period of stacte testing (1938-1963) at
the Tul'skiy strain-testing statio 1, it showed a yield of
32.4 centners, which was 6.1 centners above the standard
Ul'yanovka, and in 1962 it had a ylbld of 49.6 centners
per hectare, or 18 centners above that standard., At the

Plavskiy strain-testing station in the same oblast, the

average yield over a five-year period was 39.4 centaers,
wvaich is 8.3 centners above the standard., The increment
in yield of Kuntsevskaya 45 was 3.2 centners per hectare

at the Gzhatskiy strain-testing scvation in Smolenskaya
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oblast, as comparcd to the standard. This variety also
revealed good indices at a number of other testing stations.

The results of tests under production condicions
are an important factor in the assessment ol new varictices.
In 1963, we know that the conditions were highly acdversce
for the winter wheat crop. The data ndi ate that Kuntscv-
skaya 45 withstood this severe test. Thus, at the Leninets
collective farm, in Bryanskiy rayon, Bryanskaya oblast,
it had a yield that year of 17.2 centners, which was 4.5
centners above the yield of Lyutestsens 266 (standard),

4.7 centners above the yield of the wheat-couch grass
hybrid 186, and 2.2 centners per hectare above the yield
of Khar'kovskaya &.

(v

P-

f

For threec years now, Aqn.sevs taya 45 is belag testc
at several farms in Gor'kovskaya oblast, where, as we
know, the winters are more rigorous; here too, the results
were good.

s

on

Extensive evaliuat of the variety =znd veproduction
of seaeds at collective and state Zorms Is belng wmade in

a number of farms even priocr to alilocation to rayons, con-
currently wicth state strain testing, and as cthe variety
begins to manifest its goocd qualities, the sowlng areas

are being expanded. Similar work is being dsne at the col-
lective farms of Kurskaya, Penzenskaya and several other
oblasts,

P

&

o

[y
—~—

-

S

0f special interest are the resulis ol deveicping
a new variety at the experimental-production farn ol the
Ministry of Agriculture USSR. Here, a yiceld oi 44,1 cent-
ners per hectarc of Kuntsevskaya 45 has bcen obtained on
an area extending over 62 hectares, formerly plaated with
corn, This is indicative of the high potentials of this
variety, and they are best manifested on good soil, and
favorable conditions, which are improved by intensification
of agricultural production.

The results of state tescs andé verificatioa of the

new variety under production corditions reveal that it has
a high degree of flexibility and adapts well to different
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soil and clirmatolcgical condit
the fact that Xuntscvskava 43
in the vicinity of Moscow, bu
winters are more rigorous.
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The tenn ot the Seleecion inscivute 1s persistently
S»Y‘VLDQ tv Cevelop even wore valuable and productive
aricvics ol winter wheat and othur crops. Taree new

varieties oi winter wheoat were submitted for state testing

e
in 1963-1964. They inciude Nemchinovskaya 495, which was
develoned by the method of hybridization with selective
pollination, with subscguent training and selection of the
most procuctive and valucole hybrid plants, Over a four-
year period ol competitive strain testing, this variety
produccd .cn averaze yield of 42,8 centners, which is 6.6
centners per nectare over the standard, wheat-couch grass
hybrid 186. It is notcworthy that the new variety won

first place at the competitive state test at the Institute
in 1963, under rigorous winter conditions (the yield was
52.8 centncre), and in 1964, which was a dry year, it pro-
ducad a yic;d of 42 .8 centn.rs and was rated among the first
three varieti




In the last few years, thc selection work being done
at the Institute is using more and more the methoc of con-
£

¢ the
trolled change of spring varietics of vheat into winter
varieties, under the influence of cnvircamin:ial cond . .
ing ¢l spriag Coleaee
cnad Cuhrailak,

By means of early winter and fall sow
a winter variety oi wheat was cevelo r
Pocdmoskovnaya., Over a five-year tesc wner
produced an average yield of 44.5 centner
thus exceeding thc¢ standard, wheat-couch ar
by 3 centners per hectare. This variety -2
medium-mature group, it has large spikes an
good flour milling and bakery qualzt“cs ic 1
to fungus diseases, particularly to kernecl
satisfactory hardiness features.

ped
od, this varicly
er hcptare

s

At the present tima, a study is being nade of a
number of new forms of wLnter waeat, odcained irom spring
forms, at various stages of the sclection process. .mong
them, mention should be made of awaless (& lyutestsens
variant), developed from awned spring Ukraiaka (erythro-

spermum variant), as well as of tac cwnliess and awned
Moskovka, which are the result ol selcctive transformation
of a known variety of spring whea:, ..osiovia (o grekum
variant). Tnese forms successiully combsline aizn productiv-

ity, good grain quality, hardiness, resiscance to being
beaten down and to fungus disease., They hoic wuch promise
for further selection work.

Of special interest are forms of soft wheat winich
we have obtained as the result of transiorming spring
hard wheat, veriety Narodnaya, into a winter form. Under
conditions of abundant nutrition, to wiicn first and
particularly second generation plants of the transiormed
wheat were exposed, a wide diversity of forms was obtained,
both with respect to variety composition (awned, awnless)
and with respect to type of plant and spike. Among then,
worthy of attention are forms which combined a large and
multiple grained spike and short, sturdy stalk, as well
as with multiple grained, ramified spike. These newly
acquired features generally reveal hereditary stability.
Trus, a marked change in living conditions leads to aa
extensive mutation process, co the creation of forms with
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new signs and propertics that are transmitted throush
heredity. It was noted that the forms with distincily
highly productive spike generally nlave a chors, sturdy stall,
i.e., they arc extemely resistanc Co selay bozlien counag

these signs are correlated,
Iavolood wich
a¢ into a winter

cerae
ansiormation wich
ed

Until recently, some diiliculuy »
hibernation of spring variety pLuan, az
variety during the second year oi the tr
autumn sowing, in the work toward cornixro transformation
of spring crops into winter ones. It is genecrally noc dilf-
ficult to obtain a consicerable amount of seeds of spring
wheat for early winter sowing., However, subsequent sowing
in the fall, at a time close to the optimua Zor wiater crops,
such sowings often failed to survive the vincer. To over-
come such difficulties, of definite imporiance in the trans-
formation of spring crops into winter ones, i1s a new method

f storing the plants during the winter, as used in the last
few years by a number of researchers (A. 4. Avakyan, 0. T,
Lysenko, and others). The varieties of spring wheat and
other crops are sown the end of summer or early fall,

i
O
o)
(%}
r

near the optinus fov win:@: crops. They vegetate in the
field uatil e Zrost bezlins, cnen the well ramified
plants are <o ther wich cae Toot sycer, the earth
is removed ts, they are w.:had, ana the plants
are keptc in cent sujLy so.ucion, then stored in
snow untlii at & cemsevacure of miaus > or 6
degrecs, araace ai spring vegecwcloa, the

ns d lel

o
experimencas plants ave tre izald, Inas-
much as ctiis method permits, the very first year of the
conversion process, to sow spring varieties quite early and
thec the plants assimilate solar ener vy in the fall -- which
is a cetermining factor in producing the propertics of a
winter variety, it tten bccom :s possible to transfora the
spring crops into winter onés, even within a single year,
But, as a rule, the heredlhaLy winter forms are developed
during the seccond year of controlled conversion.

In the past few ycars, we have under .;LVL, on a
ewa.l scale, the study of the efficacy oi = ncw nrocecure
for oubtaining initial selection material, by c*wlng embry-
onically young, immature sececds, 7Tor this purpose, the




spikes were cut from 10 to 20 out of the varicties entcred
for competitive testing at the Institute, at -rarious
stages of grain formation, starting with production of the
half caryopsis and ending with lactic-we...a cad waxen
maturity. Such seeds were used for sowing in the fall of
1962 and revealed that in the first generatioa (15463 crop)
a certain quantity of plants was obtained from four ouc

of 10 varieties, some morphologiczl and physiological signs
of which were very different from the initial variety.
Thus, Nemchinovskaya 15, Ukrainka Pocmoskovnaya, Mironov-
skaya 264 (erythrospermum variant) snlit off semi-awmed
and awnless forms. There also zppeared a variery with a
red spike (ferrugineum and milturum). Heine 7 (a2 lyutest-
sens variant) revealed semi-zwned and awned forms.

4

A second generation was started from the planc ofi-
spring for further investigation, and very interesting
results were obtained. The initial variety, Heine 7, a
German breed, is noted for its square-headed medium-sized
spike. The grain is rather large, farinacecus, with low
protein content and poor technological prosorcies. Among
the good signs are its snort stalk and resiu:
beaten down, Out of tihe 12 plants waich di
from the initial varieczy in the Iirst geanerzacion, seven
belonged to the erythrosperzmum voiant,
these plants revealed unusual behovior,
revealed a difference in morpnologzical sign
off the initial lyutestsens variaat, and in one ol che
families three plants of the ferrigineum variecy apsea«ed,
i.e,, there occurred a rare instance of spliccing ol Zorms
with recessive signs: awns and white coloration of tue
spike, TFour sets of progeny were constant, and retained
the erythrospermum features.

-
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All of the examined progeny differed from onc
another with respect to a number of signs and properties.
Thus, the mean height of the plants was 88 to 115 centi-
meters, whereas the initial variety, planted under the same
conditions, the height was 87.5 centimeters; the wean
productive bushiness ranged from 4.5 to 8.7, the mean
length of the spike ranged Irom 9.3 to 10.7 centimeters,
whereas that of the original variety was 6.7 ccntimetcers;
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the weight of the grein Zrom one spilke ranged Zrom 1.66 to
2.6 gramg, versus 1.8 the inizizil variety; the
numoer of grains per spike ranged from 30 o 52, versus

42 in the initial variety; che weigho ner 1. 050 ol 1o
42.0 to 52,7 as onposed o 45,3 im who inlulsl varloly.

Very interesting data ware odbtailned Wik ¥2Ineel o
cvaluation of technolojical qualizices of thne grain in the
cxanined pregeny sclected Ifrom o crop sowa Irom emdryonic
young sceds of the Heinc 7 varicty. Taere wes & variction
in the sceds, in 1984, with rosnecs to clfferent indices:
vitreousness of the gooin 74 to 9 percoens, as opposcd
to 56 percent in the ini :

arlety; nrotein coatent in

c
the grain: 13,05 to 17.9 rcent versus 1Z,37; duration
<

O G
]
<
\Z

of leruentacion of coughi: 269 minutes, versus 33
minates, cte., & difference was ailso noted with ressect to
percentaze of plints that survived tne winter, duration of
vepetation period, resistance fo fungus cdiseases and other
signs and properties,

In 1962, vcucs were wepeooed wiih 11 varieties, with
sowing of you

urny cmoryonic sexds., Un the Zivscs gc“eratloﬂ
(1964 crony;, Zavolving ning variccoics, new nlanc forms of

other va rent worshological

the initial variety.

s -~
> ; )
C;;JS VRTe 0OT&lned, wila &

s

and pnys; i ! o

The oreht; Tsit s noted with respect to
variety Ul'yanovka, in waich, in addicvioa to the wmzin,
initial variety orf velutinum, there appeared plants belong-
1ng to the lyutestsens, erythrospermum and milturum vari-

eties.

Taus, by altering the diet of ge:

2 i
embryos (when the seed begins to germinace and whlle young
plants were growing, the plan: food diflercd from the

ordinary food, lﬁasnuch as the endosperm of the seeds of
exoerimental olants was not yet comwpletely formed), under
the iniluence of environmental fzctors upon plants wich
alsturbed heredity, an active form- pcoducmnﬁ process was

()

elicited, many new forms were developed which were quite
dlf;c*ewt Irom the initial variety, not oaly with respect
to morphological signs (apscarance of other varieties)
but also with respect to the set of biological and




economically valuadle sizns and proncertics, 1t is very
important that scme of the new forms nersistently retai
their type, and are constant, in che firsc generation,
Some of the new forms wore of practical incerest, os
initial material for cselectioca.

Further investizztion cof che new forms will permic

a more complete determination of it
however, the data already availlable

e ’
nc atc that by uecing
the above-mentioned method oi sowing embiyyoric now scuds
it is possible to elicit an active fora producinsg (muzoolon)
process, and touse it as one of the means ol obtaining

initial material.

As can be seen from toe forcssin
performing large-scale selection ol scves
agricultural crops: winter wheat, rye,
ley, corn, pea, lupine, ete., Var
approaches are being used: COHCIOLlGd
Lntrabpec1es hybridization with considera
ity of gametes in the pollination prozess, ir
hybridization (crossing wheat with couch gra
with developwent of bigeneric and tri-generic
vegetative hybridization of grains, cdevelopmen
p01d forms. Physical and che ical mutagens ar
extensively to obtain initial brecding materia
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However, with z2ll of the civerssity of orms obtained
by the last two methods, zs yet, i nas nol Teea possible
at tiae Insticuce to develop variecles superlor 1o cigns
and propercies vH those alveady cliccacea to reyons and
holding much promise, which have been developad here by
the mzin breeding methods (hybridization znd selection,
as well as coatrolled alteration of cthe nature of nlants).
Therefore, while we have noted cthe positive signs of mate-
rial selected for initial breeding, created under the
influence of various mutagens, and by using poiyploids, the
cdavelopment of new forms by these methods may marely be
inzernreced as che first pruanvnar/ stege oI this work,
Th;y cuanot repnlace nybricdoo.cion and selection, and wust
supplement them in the capacity ol clLcmonis of the same
sciection process,




t 1is to be he
sicn of theoe forms is
ing u.d sb-gpc1or

D

methods, coumbin
wnich provicdes
allows for cvaluat
eificacy of the results

A2L of these inves R
theorccical and mazhodoic ed
towarc compreneasive iuve of
the process of pollinztic number
of laboratories, cthere ar in cyto-
physiological rescarch ne

Scientists in acdjaceac disciplines: physiclogy,
biochemiSfry, phytonatholoZy, ¢ .toro L08Y, tecinology, are
also coilaboracting with breeders developnment of
new, valuable varic:s i C crops. The highest
cffec;1v1ty 0Z sa.occction woosk ecan be cchieved only through
such coordinaias wiri by thcse gelcentiric workers.,

T L. o CSZaTe ThE nroner conditions in
scieatiiic - 5oL T : RVA i.icn anong scien-
tists fo...u..- ; rzeTice must be
tae cri:u:;o: ol ol cliclzy cono rolioblilicy of each

Zvi : L Lo oZaeorertical positions,

cand . SIui L Ly cvﬂ,-;gv-es to
C;LICJ-»u-u to tae collcc:ivc scace foros.  Tne untir-
ing scarca ior new and more clilccoive ways of Incrcasing
the produccivity of agriculturc oa the Lasis of pregress

in biological science will un;aub:cc;] noke a great contri-
bution, but theoretical and practical.
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