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OF SUGAR BEET TO LEAF DISEASES

The article deals with the resistance of CMS hybrids, tetraploid and diploid forms of sugar
beet to cercosporosis and erysiphosis. There was determined that diploid materials are less
resistant than tetraploid ones, and variability in diseases degree was estimated during several
years. Perspective materials for hybrids which can be used in bio-adaptive technology were
selected.
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Introduction. Growing up cytoplasmic male sterile (CMS) hybrids of sugar beet by bio-
adaptive technology foresees use of hybrids which combine high productivity, good germinating
activity, good adaptive ability to different soil-climatic conditions and high resistance to leaf
diseases such as cercosporosis and erysiphosis .

Last years the tendency to global heating of the climate in all zones of sugar beet growing
which in combination with higher humidity in June — August, essentially in zones with normal
humidity, and intensive spreading of diseases pathogenes brings to intensive use of chemical plant
protection methods in sugar beet growing , and therefore to environment spoiling and yield losses
[1, 2].

Cercosporosis and erysiphosis are essentially damaging diseases of sugar beet leaves.
Cercosporosis makes great damages to springs. The disease shows light-brown spots on leaves, and
then it brings to drying and untimely dying of leaves. The disease mostly progresses under
conditions of high humidity and temperature. Yield losses are essential - sugar yield is less by 5 to
10 %, and 30 to 70 % in years of epiphytoty , in time all quality characteristics are grow worse such
as technological quality, level of mineral nitrogen and juice quality, roots are worse stored.

Agro-technical methods and chemical use are effective in sugar beet plant protection but
more rational is the use of cercosporosis resistant varieties. In the fields of former USSR resistant to
cercosporosis varieties were grown: Kuban poly-hybrid 9, First May poly-hybrid 10, North
Cuacasus monogerm variety 42 etc. These varieties were grown in large areas (about 200 thousand
ha) which have more frequent epiphytoties [3-5].

Powder mildew is also damaging disease of sugar beet, it is extended in southern and central
regions of Ukraine. This disease shows powder spots first on up then down part of leaves, in the end
of vegetation when fungus grow up these spots became light and further dark brown and black.
Most intensively the disease grows during hot dry years in the end of summer and it ruins
assimilation ability of the plants. High relative humidity, intensive solar lightening and high average
daily temperature also promote growth of the disease. Under such conditions the fungus gets more
nutrition from the plant and thus brings the plant to death by untimely drying of tissues and
lowering of physiological processes, and as a result it decreases the yield. Plant protection
chemicals (fungicides) lowers growth of disease by 2 — 6 times, increase yield by 3 — 4 t/ha, sugar
content grows by 0,5% and sugar yield by 7 — 15 % [3].

However even use of modern chemicals of system force brings to soil and water pollination.
To avoid this now we can use as a part of bio-adaptive technology hybrids with genetic resistance to
diseases. Therefore modern scientists between the methods of effective plant protection give first
place in the system of plant protection of the crop to the use of resistant to diseases of leaves sugar
beet hybrids [6].



The breeders of Yaltushkivska and Bilotserkivska RBS now put the greatest attention to
breeding of resistant to this disease initial breeding materials. Peretyatko V.G. noted, that selection
during many years under condition of natural infection background makes it possible to select forms
with higher resistance to leaf diseases. Resistance of breeding materials to powder mildew was 40 —
50 % in comparison with the standard, to cercosporosis — 1,97 — 4,06 points [7]. The best resistant
between cultivated varieties those time (80 -90 years of last century) were Yaltushkivsiy monogerm
30 variety , which was at the same time resistant to cercosporosis and powder mildew, and
Bilotserkivskiy monogerm 60, Bilotserkivskiy MS hybrid 11. Also the lines which were used as a
source and donors of resistance were created.

Now breeding is based on the creation of CMS hybrids, and the problem of resistance to
diseases is of greater value not only from the aspect of bio-adaptive technology, but from genetic
aspect too. The hybrids are more homogenic in comparison with varieties, it makes them more
damaged when new aggressive race of pathogene appears. Another problem is how to combine in
one genotype high resistance to diseases and high economically valuable characteristics that is why
complex approach with use of inbreeding and hybridization must be performed.

The aim of our research was to estimate tetraploid materials —pollinators of Bilotserkivska
RBS origin, and also hybrids used in Betaintercross program which are resistant to cercosporosis
and erysiphosis.

Materials and methods. At Bilotserkivska RBS estimation and selection of tetraploid
pollinators resistant to cercosporosis and erysiphosis is carried out for many years.

In 2008 in the field with artificial infestation materials which had resistance to cercosporosis
essentially better of the standard P028 or equal were selected [8,9]. In 2010 — 2012 years resistance
of posterity of individual selection and hybrids from the Betaintercross program was researched on
natural infestation background for cercosporosis, and during 2008-2012 years they were estimated
for resistance to erysiphosis.

Results and discussion. Analysis had shown that in 2010 3 numbers (4,2%) had got low
level of resistance to cercosporosis (0 — 10%), in 2011 3 pollinators (4.7%) were selected, and in
2012 better results showed 11 numbers , which is 13,1% from all estimated numbers. Level of
damage was 11 — 20 % in 28 pollinators (40%) in 2010. in 2011 — 2012 their part was smaller
(9,4% and 25,0%), it was determined by condition of the year (Table 1).

Table 1
Level of cercosporosis damage of tetraploid pollinators of sugar beet of
Bilotserkivska RBS breeding origin, 2010 — 2012 years.
Damage level , 2010 2011 2012
% numbers % numbers . % numbers %
0-10 3 4,2 3 4,7 11 13,1
11-20 28 40,0 6 9,4 21 25,0
21-30 2 2,9 18 28,1 52 52
31-40 21 30,9 21 32,8 - -
41 -50 9 12,9 16 25,0 - -
51-70 7 10,0 - - - -
in total 70 100 64 100 84 100

The results show that breeding genofond of tetrapoloid pollinators of Bilotserkivska RBS
breeding origin has sources of genes of resistance to cercosporosis, and they are included in the
breeding process of components of heterosis hybrids of sugar beet on the basis of CMS [10].

Comparison of damage levels of pollinators of tetraploid and diploid level showed, that
diploids are more damaged. So in 2010 2 numbers (2,9%) were damaged by the disease for 21 —
30%, and 21 numbers (30%) were damaged by the disease for 31- 40%, at the time diploids showed
33,3 and 40,0 %, the fact is explained by the peculiarities of polyploidy forms ( more solid cuticles,
greater leaves etc.).




At Bilotserkivska RBS we have estimated cercosporosis damage in variety tests and in
experimental CMS hybrids (458 hybrids) in 2010 — 2012. In 2010 more than 50% damage had
67,9% of hybrids, in 2011 — 94,7% , in 2012 — 75,5% of all tested numbers. It shows that mother
components was not well selected, thus there were hybrids tolerant to cercosporosis (11numbers).

Estimation of numbers with different genetic structure for erysiphosis damage showed that
hybrids in 2008 were not essentially damaged (93,1% of numbers were damaged only for 5%).

Comparison of tetraploid and diploid numbers showed that main part of tetraploid numbers
(77,9) were the same, while diploid numbers (61,1%) were damaged for the level of 5 — 10% (table
2). In 2009 the situation was the same. In 2010 damage was higher because of negative climate
conditions. Level of damage 11-20% was in 38,& % hybrids, level 21 — 30 — 37,2 %, some hybrids
(2,5%) had higher damage level. We must say that homozigotic lines were more damaged by
erysiphosis, that hybrids, diploids were mere damaged than tetraploids.

Table 2
Erysiphosis damage of breeding test of sugar beet in 2008 -2010
_ Tetraploid materials Tetraploid materials MS
Damage Hybrids ( Multigerm pollinators) — forms and O-types
level , % (diploid forms)
numbers | % numbers | % numbers | %
2008
0-5 201 93,1 66 77,6 27 28,4
6-10 15 6,9 16 18,8 58 61,1
11-20 - - 3 3,6 10 10,5
in total 216 100 95 100 85 100
2009
0-5 176 73,9 12 10,7 5 33,3
6-10 49 20,6 78 69,6 6 40,0
11-20 13 5,5 22 19,7 4 26,7
in total 238 100 112 100 15 100
2010
0-5 8 1,7 3 4,3 - -
6-10 93 19,9 36 51,4 5 33,3
11-20 181 38,7 21 30,0 4 26,7
21-30 174 37,2 11 14,3 6 40,0
31-40 12 2,5 - - - -
in total 468 100 70 100 15 100

Among best multigerm lines were some lines, which combined high combination ability and
high productivity with high resistance to leaf diseases. Such were 1068 and 1006 lines (resistant to
cercosporosis), 1069 and 1038 (resistant to erysiphosis). Pollinator 1019 was high resistant to the
both diseases

Conclusions. So we can say, that the sources and donors of genes of resistance of
Bilotserkivska RBS origin are included to the process of creation and testing of pollinators —
components of hybrids on MS basis, which makes possible creation of competitive hybrids with
high productivity and good resistance to diseases. Breeding material of tetraploid level have less
damage than diploid ones. Show of the cercosporosis and erysiphosis is different if various years of
experiments. Perspective breeding materials for creating hybrids which can be used in bio-adaptive
technology of crop growing were selected.
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Anomauin

Yemepuc JI,M., Mauyyk M.b., Kopneesa M.O.

Ouyinka cmiiikocmi 00 1UCMOBUX X80POO 2iOpUdie i ceeKYiliHUX HOMePie UYKPOBUX
oypakie

Y cmammi nasedeno oyinku cmitikocmi 0o yepkocnoposy i epusigpo3y 2ibpudie na ocHosi
HYC, a makoosc mempanioionux i OunioioHux gopm yykposux Oypskie. Bcmarnosieno oOinvuia
8PA3IUBICMb 00 JTUCMKOBUX XBOPOO OUNIOIOHUX Mamepianié NOPIGHAHO I3 MempanioioHumu, a
MaKkoMC MIHIUBICIMb CMYNEHS YPAdiCEeHHs 34 POKAMU 00CaiodceHb. Budineno nepcnekmughi
mamepianu 011 opmysanHs 2iopudie, npudamuux Oisl GUPOWYBAHHS 3d 0Ii0a0aANMUEHOI
MexXHOJIOCIEI.

Kniouosi cnosa: yepxocnopos, epusigpo3, cmiikicmo, 2ibpuou, ou- i mempanioioHi
Mmamepianu

Annomauus

Yemepuc JI.H., Mauyyx M.b., Kopueesa M.A.

Ouenka ycmoiiuueocmu K AUCMObLIM 00N€3HAM 2UOPUOOE U CEIEKUYUOHHBIX HOMEPO§
CaxXapHoil C6eKibl

B cmamve npusedenvi oyenxu ycmouuusocmu K yeprocnoposyu spuzugosy cubpuoos Ha
ocnose LIMC, a maxoce mempaniouoHvix u OUNJIOUOHLIX POPM CAXapHol c8eKIvl. YcmaHnosnena
00ILUASL NOOBEPIHCEHHOCMb 3A001eBAHUAM OUNTOUOHBIX YOPM NO CPABHEHUIO C MEMPANIOUOHBIMU,
a makdxce USMEHYUBOCMb CMENeHU NOPAMCEHHOCMU No 200aM UCCle008anull. Bvidenensi
nepcnekmuevlHe mamepuansvt 0isi opmuposanus 2ubpudos, euvlpawueaemvlx no O6UOAOAnMuEHoL
MexXHON02UU.

Knrouesvie cnosa: yepkocnopos, spuzugos, ycmouyugocms, 2uOpudvl, Ou- U
mempaniouonbie Mamepua.ivl



