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INCREASED NUTRITION AREA AS A MODIFIING FACTOR OF
FENOTYPICAL SHOW OF SUGAR CONTENT OF MS LINES AND FIXING
AGENTS OF STERILITY IN SUGAR BEET

The article shows the results of the research of the influence of increased nutrition area on
sugar content and sugar crop in MS lines and sterility fixing lines of sugar beet. It is determined
specific reaction of genotypes to modifying factor, its most essential influence on characteristics
variability, most perspective materials for formation of simple sterile hybrids as mother components
have been chosen.
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Introduction. Genotype of sugar beet plants is realized in determined conditions of the
environment, thus the level of heterozygotes acts a role in genotype — environment interactions.
Population materials which are heterozygotic
show higher stability to influence of biotic and abiotic factors of environment in comparison with
homozygotic lines. However all methods used for study of genotype of breeding materials
demonstrate the fact, that they are directed for study of action and interaction of genes which
control development and characteristics show under definite conditions of the environment.

Some home scientists have conclude, that crossing of lines with high level of inbreeding
with heterozygotic testers brings to creation of more heterozygotes in comparison with crossing of
populations, thus there is more occurrence of superdomination. It is the real evidence of different
genetic origin of general and special combination ability [2]. Since homogenic lines often have
lower economically valuable characteristics than population ones, but their show depends not only
on genotype but also on agronomical methods which modify their genotype.

To study special reactions of genotypes on the conditions of environment we can use not
only uncontrolled ecological factors, but also agronomical background- different fore-runners,
various dozes of mineral nutrition, different soils etc. But as A.A.Mazlumov have concluded,
increased nutrition area more powerfully impacts variability of valuable characteristics of sugar beet

[3].

The aim of our research was to determine modifying influence of increased nutrition area on
the show of sugar content in MS lines and sterility fixing lines, and to see their different reaction to
this factor.

Materials and methods. We carried out our researches in Verkhnyachka research-breeding
station (VRBS) during 2010-2012 years. There have been used 5 pollen-sterile (MS lines) and 5
sterility fixing lines (SF) as components of simple sterile hybrids, which further in time were
studied for sugar content in normal (control) plot (22,5%45 cm), and with increased nutrition area
(45%45 cm). Variants of nutrition area were formed during the process of formation of the plant
density. After mechanical formation of normal plots by hand we leaved two extreme plants, and to
get increased plots (45x45) we leaved only one central plant in the plot. The tests were carried out
according to usual methods [4]. Location of the plots in the experiment was randomized. Sugar
content was determined in the automatic line «Venema» [5].

Experimental data and dispersive analysis were made according to the method of
B.O. Dospechov [6]. Divergence of sugar content we have calculated in comparison with average



population data (in absolute and relative values), and also with group standard (three hybrids of
home and foreign breeding).

Results and discussion. Such different reactions of breeding materials on the increased
nutrition area are possible: 1) lower value of the characteristic, 2) week reaction to the impact of the
modifying factors, change of the characteristic is in the zone of statistical error, and 3) positive
influence, absolute values of influence are essentially higher then in control ones. In multifactor
experiment on MS hybrids carried out by S.V. Katanenko during 90-th years of the last century it
was determined, that variability of sugar content on 62,3 % depends on modifying factors such as
mostly the length of vegetation period and less genotypic variety of hybrids (8,9%), and at last for
24,5% it depends on the ability of genotypes to interact with environmental factors [7]. Our data
show that the main impact was increased nutrition area (IA) for MS about 59%, the impact of
genotype we have estimated as 25,7%, and the interaction of genotype with the factor of increased
nutrition area (1A) was 16% (figure 1).
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Fig. 1. Sources of variation of sugar content of MS lines of sugar beet, VRBS, 2010-2012

The same data was obtained also for sterility fixing lines: RP — 55,5%, genotypes — 25,5 %,
and the interaction of these two factors 21% (figure 2).
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Fig. 2. Sources of variation of sugar content of sterility fixing lines
of sugar beet, VRBS, 2010-2012

Absolute values of sugar content in control and increased nutrition area in MS lines and SF
lines, and their comparison with average population values and standard are shown in the table.

Analysis of the table data shows specific reaction of genotype (in lines level) to the
influence of the modifying factor — increased nutrition area. Different reaction of genotypes on
hybrid level was depicted by other authors [7, 8]. Thus, two MS lines (MS1 and MS 3) showed
lower sugar content, MS 2 line —higher sugar content, and MS line 4 and MS line 5 did not change
this characteristic essentially (in the rank of statistic error). MS line 2 had got the highest sugar
content (17,7%) on normal nutrition area, and this value was the highest between all lines on the
increased area (18,1%), this data is essentially higher than average population and standard in both
variants: 5,2% and 7,3% accordingly. Thus, this line is stable in high level of sugar content in
different agronomical conditions. Between the sterility fixing lines OT 3 essentially lowered sugar
content, two lines showed the same values (OT2 and OT4), and lines OT 1 and OT 5 demonstrated
higher by 1 % value (absolute value), which is essentially higher than average population value.

Values of sugar crop depend not only on sugar content but also on crop capacity of the lines.
It is obvious that all MS lines had higher sugar crop in increased nutrition area. Sterility fixing lines



OT 1 and OT 2 also have demonstrated higher values of sugar crop, OT 3 line — lower, and OT 4
and OT 5 did not changed the values (figure 3). It is explained by the correlation between sugar
crop and sugar content which depends on genotypic characteristics of the breeding materials [9].

Table 1
Sugar content in MS lines and SF lines depending on different
nutrition area, 2010-2013
. Control (NNA) INA
Bree-ding - - - e
material divergence divergence divergence | divergence
% from the from the % from the from the
average standard average standard
MS lines
qcC 1 16,5 -0,4 -1,8 16,2 -0,6* -4,1
qcC?2 17,7 0,8* 5,2* 18,1 1,3* 7,3*
qcC3 17,0 0,1 1,2 16,6 -0,3 -2,0
qcC 4 16,6 -0,3 -1,2 16,4 -0,4* -3,0
qcC s 16,8 -0,1 0 16,9 16,9 0
LSDo 05 0,4 0,3
SF lines
OT 1 15,4 -1,2* -8,2 16,4 0,6* -7,9
OT 2 17,0 0,4 1,6 17,0 0,1 -4,3
OT 3 17,3 0,7* 3,2 16,8 -0,1 -5,4
OT 4 16,5 -0,1 -1,7 16,8 -0,1 -5,4
OT 5 16,8 0,2 0 17,8 0,8* 0
LSD0,05 0,3 0,4
12
10
2
5 84
g 6 00 NNA
g 2 INA
& 44
5 4
2 1
oL B 1B B 1H [H |- B B 1B B
MS1 MS2 MS3 MS4 MS5 OT1 OT2 OT3 OT4 OT5

breeding material

Fig. 3. Sugar crop of MS lines and SF lines accordingly to nutrition area

The sources of sugar content in MS lines sterility fixing lines are the same, and the most
essential of the factors is increased nutrition area (50 and 55%) and interaction with the
environment (24 and 25%) with real influence of genotype of the tested forms (16 and 21 %).

Conclusions. MS lines and SF lines of sugar beet are characterized by special reaction of
genotypes to increased nutrition area by the value of sugar content and sugar crop. Breeding
material — components of simple sterile hybrids — we studied with the aim of getting pairs for
mother components of hybrids which are different in their reaction to the modifying factor, we have
chosen lines with positive and stable reaction (MS2, OT1 and OT5) to the changes of agronomical
conditions.
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Annomayusn

Kopneeea M.A., Henvxa M.M., Anopeesa JI.C., Kpomiok JI.A.

Pacuwupennaa nnowyads numanua Kak moouguyupyrowjuil pakmop gpenomunuueckozo
npoaenenusn caxapucmocmu MC nunuii u 3aKkpenumeneii CmepuibHOCIU CAXAPHOU CEEKIbl

B cmamve uccnedosano eénusanue ¢paxmopa pacwupena niowadv NUMAanus Ha NPoseieHue
caxapucmocmu u coopa caxapa 6 MC nunuii u 3axpenumenell cmepuibHOCMU CAXAPHOU CEEKIIb.
Yemanoenena  cneyughuunocmv  peaxkyuu cenomuna Ha moouduyupylowuu gakmop, e2o
npeobnaoarowee 6iuAHUE HA 8APUAYUIO NPUIHAKOS, GblOeNeHbl NePCneKMUsHble Mamepuanbl 0
Gopmuposanus npoOCmMulX CMEPUTLHBIX 2UOPUOO0E KAK MAMEPUHCKUX KOMNOHEHMOS.

Knrouegvie cnosa. pacwiupennas niowadb RUMAHUA, CAXapucmocms, cbop caxapa,
OMKIOHEHUe Om cpeoHell, OMKIOHeHUe Om CMaHoapma, 63aumMooeticmsue 2eHomun-cpeod

Anomauin

Kopneesa M.O., Henvka M.M., Anopeeea JI.C., Kpomiok JI.A.

Po3wupena naowia cuenenua AK MoOuikywouuii akmop ¢henomunoeozo nposagy
uykpucmocmi YC niniii i 3aKkpinniosiayie cmepuivHoCmi UYKposux OypaKie

B cmammi Oocnioxceno enaue akmopy po3wupena nIowWa HCUGNEHHS HA NpPOsAS
yykpucmocmi i 300py yykpy y UYC ninitl i 3aKpinaoseavie cmepuibHOCmMi yyKposux OYVpsKis.
Bcmanosneno cneyughiunicmo peaxyii eenomuny Ha MOOUQDIKYIOUUL YUHHUK, 1020 NEPesadcarodull
8NIU6 HA BAPIIOGAHHA O03HAK, BUOLIEHO NEePCNeKMUHi mamepianu Oas (OPMYBAHHA NPOCMUX
cmepunvbHux 2iopudie K MamepuHcbKUx KOMNOHEeHmia

Kniouosi cnosa: posuwiupena niowa HuseieHHs, YyKpUcmicms, 30ip yykpy, GiOXueHHs i0
cepeOdHbol, BIOXUNEHHS 810 CIMAHOAPMY, 83AEMOOIsl 2eHOMUN-CEPeO0BUULe



