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PLANWED PARTIAL GAANGE OF VARIETIZS IN PRODUCED GRAIN AND TYE CONTHROL OF RUST
P. G. Karaerov

From the editor/ Modern feeling -- a fundamental attribtute of the Soviet
specialist, The readers attention is turned to the pudlighed fora of the
chief agronomist of the Pood Industry Komdbinat iwmeni Stalin, P.G. Karzerov,
The nature of his proposition, practically tested in the fields of the Xomdinat
is that a series of ﬁd/ farmg which produce trade grain (not grain for sesds of
variety stocks) can, without waiting for a complete test of new varietfyes on
the selection stations and "state variety plots”, imuediately obtain perppective
candidates in a variety for propogation in the farms and at oace sow significant
areas with them in & series of wide production experiments.

It is known that many newly developed varietjes exhidit large harvests at
first and show considerable rasistance to disease but later they lose them, and
do not even develop up to the end of the period of the variety tests. In pro-
posing a planned partial change of varieties, sowing for production on the
commercial farms, as a rule, will opefate on increasing the level of productivity
by means of newly developed varieties with their "“recent heredity', /

Krasnodar Krai possesses rich soil and a climate favorzbvle for agricultural
cultivetion. It is one of the primniple winter wheat regions of tha European
part of the USSR.

Winter wheat occupies more than 30% of all the sowing area and yields a
high harvest., However, along with the favorable factors in the nature of the
krai are many phenomena which abruptly reduee the harvests of winter wheat., One
such dessructive factor appears to be a dissase of plants in the form of a drown
rust,.

Summer spores of the rust spend the winter here on the leaves of windfa.len
cereals; they maintain their viability on the early $092222747 winter sowings
and affect the sowings up to their maturation. This disease grows expecially
vigorously in wet years when the follated surface of the whnter wheat occurs
continuously covered with pustules of the rust. 1In 1951 even the spikes and
awns of winter wheat were strongly afféeted. .

Disappearances of the harves of winiur wheat, affected by the rust, result
from the strong reductions of the nature of the grain., For example, 1n 1951,
when the rust was wery great (accordi g to a compasion with 1950 which was more
favoreble in this respect) withing the Food Industry Komdinat imeni Stalin, the
“0llowing relationships of the groups of grain was produced (Tabdle 1).

-

Table 1. Thus, in 1951, high and medium
Sroups of Grain According to Quality quality grain constituted cnly 6l.44
(in % of the entire harvest) of the tosal yield, while in the pre- e
* 1%50 T95L~ ceding year, thess groups constituted —
HEigh (more than 780 gm) - 2.7 almost nine-tenths of the harvest. -
D Medium (779-751gn) 85. 8.7 Thae peak of the harvest and its qualit, —-
: Iov (less than 750 gm) 38.6 9.7 dropped sharply during a rapid change
from the hot and dry days which fre-
O quently occur in the northern Caucausus
)
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to cool wet weather (favorable for the development of rust),

In 1951, on the Otrad-Kubansk state variety plot of winter wheat,

"Barly Ri hﬁ.u“ L-3 (Skorospella L-3) which was 3% infested with 928t rust,

yielded taentners per hectars, Wt New Ukraine 83 (Novoukrainka 83),

usually sligily surpassed in the harvest by Skorospelks L-3, gave as little
a8 46.6% less after rust affect 52% of it.

At present there are no agricultural procedures which destroy rust onee
1% bas started to develop., Agricultural science sets procedures; directions
for the reduction of the rate of infection of plants with rust, for example,
Yy the establishment o0f later periods of sowing in as much as the early sowinge
are strongly affected.

All msasures, leading to the production of hardisr plants, demonstrate
the plant'e resietance to rust. At present, mesthods of surface msnuring and
of supplying food other than through the roots have been developed which, according
to certain data, .redusce to one-half the developasmnt of rust, (translator's note:
the writer implies that nutrients are absorded directly through the leaves and
other parts of the plant which are above the ground). However, these methods
are as yet found in nightly experiments on insignificant plots of land; taey have
8ot yet been applied oz & wide or industrial scale,

Yor a long time the selestion of rust resistant varieties of winter wheat
was considered the only course for overcoming the spread of rust. But practice
shows that a variety seleeted at a dreeding station as deing little affected
or even immune to rust, in the course of time bdegins, after being propogated
e in the same place, to be cdamaged vhereupon the extent of the damage to the plants
of this variety increases yearly. In some regions this is noticeadle particularly
atwuptly, in others it is modi€ied by other factors.

‘Wo have already said that 4in wet years the rust develops especially vigouously.
¥We present the data of the effect of rust on different varieties of winter wheat
oa the Otrad~Xudansk government dreeding plots (Tahle 2).
TABIE 2

The effects of rust on winter wheat

VARIRTY EFFECTS BY YRARS (in %)
198 1948 19% 19% 199

Novoukrainka 83 0 8 17 35 52
Yaroshilov 0 18 13 36 88
i. Perruginecus 0-115 0 " 22 26 -
: Dubansk 133 0 3 18 ¥ 36
1 D Rywria kel o 5 2 u 15

« W 3 0 4 2 L3 49
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Tadle 2 shows that the development of rust graduatly increases on the
varietles under consideration, some of which were relecsed by the breeding statlon
&8 rust resistant, By reason of such progressive incresses of rust on the
varieties of winter wheat, which were formerly unaffected by 1t, many dotanists
and phytopathologists explain the appearance of new breeds of the fungus which
are adapted to the new conditions. However, no one saw elther these breeds or any
other indications of their ajpearance except the indicated effect of the rust on
the new varieties of wintoer kteal, This explasation rexlly does not give any
methods for preventing the loss of harvests tc practical persons (operators) of
agricultural economy.

Workers of the Food Industry Kombinat imeni Stalin (vil.age of Xutorok,
Krasnodar Krai) observed the dama ge to the different varieties of winter wheat
and determined that this damagzase Jepends not on the variety but on the place where
the seeds are raised,

A new varisty, previously not grown on the f:rm, is usunlly weakly affected
(by rust) the first year. Zven seeds of old varieties, formerly grown some
yoars previously on this farm, dbut brought in from other regions with more arid
climate, give first year plants which are less affected dy the rust than are
sowings of varleties which occupy the majority of the sectlons,

They explain this phenomenon by the fact that when they bezin to sow a new
varisty alongside another variety, spores of the fungus which 2Ja-growing on the
plants of the old variety, do not affect this new variety so strongly Dbecause
there are a few differences in the chemical consigtency of their cell sap.

However, spores which fall on the leaves of veakendd@wing 1o mechanical
injury or damage by harmful insects) plants of the new variety or on the rottdd
leaves of these plants, reproduce and give spores which are already more adapted
to the new food conditions, When this new variety really soreads to all sections
of the sowings of winter wheat (1.e. when it is planted zs the major variety
for commercisl harvest—trans,) the majority of the spores grow (the ones bred
in the unusual conditions) and the ruat spreads on this variety which is soon
badly damaged and progressively increases, of courss in redation to ths w.athar
conditions of the year.

In order to put an end to the damagze and to the exceesive development of rust,
in the Food Industry Kombinat imeni Stalin/ planned partial change of the
varisties of winter wheat was introduced, This appearcd possidle thanxs to the
fact that the Kombinat generally produces eommercial wheat but to consider
its restricted bdut best known aspect of the variety grades does not tell all of
its farming actifities. This work has besn carried out at the Kombinat (with the
exclusion of the war years) since 1938,

Three or four varieties are always found in the sowings of the Kombinat,
the first of which, ocoupying the majority of the fiel depends on a sudstitute
in the next year; the second, occupying 100-300 hectares, is prepared for occupying
the main plots (i.e. it will be the commercial orop the next year-trans.), and one
or two nev varieties occupy small plots (from 0.1-3 hectares) and are studied,

Woriers of the Food Industry Kombdinat imeni Stalin retain constant ocommni-
cation with the breeding stations and the state variety plots and attentively
study all findings of the various tesss of the new varieties,

As s00n as & nev variety is dsveloped, perspective %o resistance to rust and
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<i\er economical features, tbe Xomdbinat obtains a small portion of the seads
in order to study them under farm conditions,

While the variety goes through state variety $ésts (if it is actually
sconomically valuable and y¥elds a quantity admissatle or tentative for
reprocution in the district where the Food Industry Kombinat is located), all
principle so-ings of 1t in the meantime have already been made and the Kombinat
Soneially leads the majority of the farms 6f the Krai in one or two years. If
the nev variety proves unsuccessful for any rcason, work with it is imsediately
stopped.

Data characterising fifteen yeats work of the Food Industry Kombinat are
given in Tadle 3.

TARLE 3
Area of the Xombinat put in sowings of different varieties of winter wheat (in%)
Year
Tz
Yarioety ) 1938 1939 1340 1941 1945 1346 1947 1948 1349 1950 1951 1952

Stavropol'ka 328  9T¥ 24 - - - - - - - - - -
Ukrainks 2U6 20 T3l = = « = o = = - -
Voroshilov 06 216 56,0 B1e3 = = = = - = = -
Krasnodar 622/2 - 2.4 9,9 18.7 100 96.6 87.0

Fovoukrainka 83/4 - - - - 3.4 13.0 89.3 95.0 99.% 95.9 79.1
Shkoda - - - - - - - - - 0.6 2'6 20.7

Yorrugineous #-115 - - - - - - 0.6 4.4 =~ - -

Skorospelka L=l - - - - - - - 0ud 0o = - -
YiR- 116 - - - - - - - - - - 04 =
Jovoukrainka 83/ - <« <« - =« = - - - - 0 -

Besostala rannfafa 4 - - == = = =02
(early continuous)

In 1948, the variety Ferrugeous 0-115 was tested, but it developed very

severely s stinking smut and soon had fermented. ZIarly ripening (Skorospelka) L-1

4n the following year was damaged by bact rial and work with it was thus discon~
ticued. Research Operations were discontizued with Novoukrainks 83/4 in wiew of
the faot that, in place of this variety, Swo perspestive ones were isolated -
flods and Skorospelafd rannidid (early 23P0A2AL continuous, evidently the one
listed ia the 3able as Desostafd rennfh{h 4-trans.)
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' Such a partial change of varieties makes it possidle to odtain yearly
bharvests of winter wheat of 1l-2 centners per hectere more than the other- farms
in the regionf which are not conducting similar work.

This werk is made easier by applicationsf in the Food Industry Focdinat
of methods of accelerated propo~ation of soced. In order to begin to propogate
the new variety, even a few kilograms of seed is sufficient. For exarle,
propogation ofsummer barley of the variety Sparfak was Pegun in 1940 with & xg.
¢f seed. Usually, however, the work is started with 20-30 kg of seed or even more,

from which propogation is accelarated in ore year, which increases the offectivencss
of the use of the new variety.

Very smoll normal sowings are applied for the first vropogation (about
25-50 kg. per hectare). Seeds are sown on high grade egricultural ground usually
with a rough fallow with the application of fertilizer (or manure-trans.), The
sowings are controllied in broad agreement with the most favorable periods. Ia
the fall and spr.ng agreeable conditions are provided for menual cultivation and
vareful supervision is used in looking after the condtion of the plants,

If a very small quantity of seed is sown, sovings are made by hand in soil !
marked out befo.ehand (50 x 0 cm.) Such sowings run, depending on the absolute
wvoight of the seeds, 2 - 3 kg. of seed per hectare.

.o e A — i

The coef-icient of reproduction in such & method of sowlng 18 very large
and while the yield per hectare is not elways large, all in the separate cases
add up to & considerable volume. Yowever in 1937, & centners of seeds of Voro-

O shilov winter vheat was somn on 25 hectares, that is 32 kg. per hectare but in

1938 from one of the propogated sections £93 centners were thrashed which amounts
to 27.6 centners per hectare,

In 1938, 30 centners #8r&873R28 of the Krasnoder 622/2 variety were sown on
100 hectares (30kg per hectare). The harvest of 12.5 centners per hectare was
obtained — this 1s very low compared to the production of the Kombinat on sedtions
of previous propogations. 3But even in this case the coefficient of propogation
was equal to 1:42; that is extremely high when compared to better production
sowings where the coefficient does not amount to more than 1l: 15-20.

[Pttt TP ——————— Ml

In the results of such rapid propogation the introduction of new varieties
usually takes not more than 3-4 years, Thus Krasnodar 622/2 and Voroskhilov

cccupied the fields on the fourth year of propogation but Novoukrainka 83 did so
on the third jear,

= - - o~ g

P ossessing & large quantity of seeds of a new variety at the moment when,
bhaving been run through the state variety tests, it amounts to a quantity recom
mended for the district, the Kombinat supplies seeds of this variety to all
; surrounding farms and gives to them (the benefits of- tvans.) its rapid propo-

gation even though at this time the Kombinat itself fsally prepares for its
change in the fields.

0f course, such a partigal change of varieties, a difficult matter, cen bYe
undertaken only by advanced, high culture farms such as the Food Industry Kombinat
imeni Stalin, Itis impcssiddd to recommend a similar change of varieties %o ‘
everyons without including the Sovkhoz (state farms) and the Follkhox (collective
farss). However, many of these methods may be useful to all farms. For exacple,

one may cite at length ins:ances whe:e one or another of the Kolkhoz haa sesd; of
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& lov category since it was not obtained in time eitker from tke Zagotzerno
(no translattén available but it is likely an abbreviation of the 0fcico for
the Procurement and distribution of grain) or the Gossortzagotzermo (1 State
0ffice for the Procurement and distribution of varieties of grain), According
to these statements, the hidden desire of undesiradle managers of these farms
1s to Yusy themselves vith the propogation of selected seeds.

Applying the same adopted fast propogation as the Food Industry Komdinat
imeni Stalin, sny farm can always provide itself with high quality grain in
three to four years.

Also one can not forget that the partial change of varieties of winter
wvheat reduces the degrees of development of rust, even though this conmtrol is
of short duration. Hence by such agriculsural practices which are necessarily
the same, one can determine which of the measures put in practice in the Food
Induetry Xombinat iment Stalin are ajypiicable for conditions of each farm and to
what extent they are acceptable to the farms as well as to operate in conformi ty
with the farms.

In addition 18 4is important to know the following:

1. At present there are noc developed measures for the direct distruction or
for preventive treatment for rust in winter wheat] in the number of other indirect
msthods of control of this disease which sharply lowers 2R¢ productivity, the
changs of varieties is not conclusive,

0 2. All varieties according to measures of their reproduction in one or
another location are affected by rust in a progressive rate, hence a change of
varieties bdrings about a temporary reduction in the development of rust,
Jo Methods of speeding up piopogation, including werking capacity itsel?,

#1744 makes 1t possidle for the farm to quickly change varieties when they start
to be seversly affected by rust,

Food Industry Kombinat imeni Stalin
(Translated frem the Russian, Jan 1955, CRRobins)

Selek I Semen Vol, 19
Ded. 1952: 16-21
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