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STUDY ON ECONOMIC FEATURES AND GERMINATION ABILITY OF
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The results of studying on the influence of low temperature on the germinative
energy and germination of sugar beet polyspermous pollinators are shown. It is
proposed the use of the best lines as parental components to create the heterotic
hybrids that can provide seed germination at low temperatures.
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The introduction. From the history of the development and incipience of the
agricultural sector, it is known that the variety and seed always played an important
role. From them depends not only the yield, but also its quality. In many branches of
plant growing it is difficult to overestimate the role of variety and seed, because they
also determined the technology and the effectiveness of the production and
processing of products, which is typical for the beet production [1,2].

Solution of the issues of sugar-beet industry development, increase of sugar raw
production are impossible without high-quality seeds. The high level of new
technologies of sugar beet production increases the requirements to the seed, the
importance of selection and seed production is increasing. It is necessary to
implement into production the new high-productivity hybrids that created on the basis
of cytoplasmic male sterility (CMS). Intensively, technology without these hybrids is
impossible, as it is based on the using of the high quality seeds for precise seeding
[3].

Among the factors that affect the sugar beet productivity more than 50% doesn’t
depend on the human. Thus, with the help of the nine-year field researches that were
conducted on eight different locations of Germany, was found that the average
portion of the dependence of sugar yield from the action of various factors is as
follows: the conditions of the year 34%, the place of growing 17%, variety 14%,
nitrogen fertilization 11%, planting density 10%, term of seeding 5%. The most
important factors that influence on the yield of sugar beet are varieties and seed. In
order to receive the yield of sugar beet of 18-20 t/ha, the varieties and hybrids, as
well as seed quality if it responds at least the minimum requirements of the standard,
have no significant value, because the potential of productivity of this crop is in 3-4
times higher. But to get the good harvest by the modern technology of production the
seed quality indices should be significant [4].

Many scientists [4-7] indicate the important role of parental polyspermous
component in forming the productivity of sugar beet hybrids based on CMS, and the
type of pollinator (the orientation of selection by economic features) mainly



implemented in the hybrids productivity [8]. It is possible to say that own high
productivity of polyspermous pollinators affects the final productivity of monoseed
CMS hybrids [9].

The methodology of the research. The research was carried out during 2008-
2011 in the seed laboratory of the Institute of Root Crops of NAAS of Ukraine. The
sowing seed quality of polyspermous pollinators of sugar beet, was measured with air
temperature of 20°C according to DSTU [10] and, respectively, at 10 °C. According
to the source material, was used 500 sugar beet polyspermous pollinators of different
genetic origin.

The results of research. During evaluating of the indicators of yield of
represented lines-pollinators, should be noted stability of this indicator, which for
selected variety-samples varied in range — 40.1-42.2 t/ha (Table 1).

1. Basic indicators of polyspermous pollinator productivity, 2008-2011

Field number Mass:ezl;’lé)oo Yield, t/ha  |Sugar content, % Suga; /r;]irvest,

59 21,2 40,2 17,4 6,99

13 21,4 42,1 17,8 7,49

36 21,3 41,3 18,8 7,76
180 21,7 40,1 17,9 7,18

1 21,7 41,4 17,9 7,41
143 22,7 40,7 18,3 7,45
138 21,2 42,2 17,6 7,43
140 21,4 41,1 17,7 7,27
29 21,1 40,4 16,6 6,71

94 21,1 41,4 17,8 7,37
167 21,5 41,3 16,8 6,94
101 24,1 40,4 17,8 7,19
173 31,1 41,8 16,7 6,98
Average 22,4 41,1 17,6 7,24

Since the represented selection numbers are the result of purposeful selection of
materials with high sugar content, very high indicators are observed — 16.6-18.8%.
The highest sugar content was observed in variety-sample 36 — 18.8%, which
provided the sugar harvest at 7.76 t/ha.

The mass of 1000 seeds was ranged from 21.1-31.1 g. The highest value of this
index was observed in variety-sample with number 173.

Concerning qualitative indices of polyspermous pollinator seeds germinated at
different temperatures, should be noted the stability of energy and sprouting during
germination at temperature of 10°C (Table 2).



2. Qualitative indices of polyspermous pollinator seed under the conditions of
germination at different temperatures, 2008-2011

Sprouting at a temperature 10°C Sprouting gtoeiéemperature

Field mass of |germinati |germinatio| mass of I N
number 1000 |ve energy, n 1000 germmat:)ve germlonatlon,

seeds, g % % seeds, g energy, % %

59 21,2 31,0 38,0 20,1 40,0 85,1
13 21,4 26,0 34,0 21,0 40,0 84,0
36 21,3 36,0 39,0 21,1 40,0 81,2
180 21,7 29,0 42,0 20,9 38,0 79,5
119 21,7 30,0 30,0 21,9 38,0 79,8
143 22,7 29,0 31,0 22,1 38,0 80,0
138 21,2 36,0 42,0 20,0 41,0 83,2
140 21,4 1,0 43,0 21,0 40,0 81,0
29 21,1 22,0 38,0 20,9 39,0 81,2
94 21,1 30,0 33,0 21,0 37,0 72,6
167 21,5 34,0 35,0 21,5 37,0 89,2
101 24,1 37,0 39,0 23,9 37,0 79,8
173 31,1 8,0 29,0 28,9 38,0 80,1
Average 22,4 26,8 36,4 21,9 38,7 81,3

Thus, all variety-samples provided a relatively high energy of germination of
seeds, except for the numbers 140 and 173 for which this index was 1.0 and 8.0%.
However, the seed germination of these materials was 43.0 and 29.0%. In case of
germination with temperature in accordance with the methods, the energy
germination and sprouting higher then marked samples was — 40.0-81.0% for number
140 and 38.0-80.1 for number 173.

It is also necessary to note the high germination of seeds of the sample at a
sprouting temperature of 10 °C, which ranged within 23.0-49.0%.

Regarding to the quality indicators of seeds during the germination at 20 °C
should be noted the high germination of seeds in all submitted samples — 72.6-89.2%.
Herewith the sample 167 at very low energy index of germination was 37.0%,
provided the highest germination of seeds for a given sample.

The conclusions. The investigated samples of sugar beet polyspermous
pollinators actively react on the conditions of germination and germinative energy
and sprouting of seeds directly depend on the temperature.

However, in the breeding work for creating the hybrids appropriate for the
cultivation under the intensive technologies, an important feature of initial breeding
materials is providing high indices of energy germination and sprouting under the
low temperature, which allows to sow the sugar beet heterosis hybrids in earlier
periods.
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It is has been established that presented selective numbers taken from materials
have high sugar content, namely 16,6 — 18,8%. It is observed that variety samples
Ne36 have high sugar content — 18,8 that ensured the yield of sugar at 7,76 t/ha.

The weight of 1000 seeds fluctuated within 21,1 — 31,1 g. The maximum value
of this index was noted in variety sample Ne 173.

As to the quality indicators of seeds of polyspermous pollinator germinated
under different temperatures certain stability of energy and germination ability during
sprouting under 10°C should be noted.



Thus, all variety samples ensured relatively high energy of seed germination,
with the exception of numbers 140 and 173, for which this indicator is 43,0 and
29,0%. Under conditions of germination according to the temperature accepted with
methods, the energy of germination and germination ability of seeds of studied
genotypes was 40,0 -81,0% for number 140 and 38,0 — 80,1 for sample 173.

We should mention that the high germination ability of seeds was under
temperature of germination of 10°C, that fluctuated within 23,0 — 49,0%.

According to the quality indicators of seeds during germination (temperature
20°C) seeds of the above mentioned genotypes have high germination ability — 72,6-
89,2%. In this case sample 167 with relatively low indicator of germinative energy —
37,0% ensured the highest germination ability of seeds in this experiment.

In the breeding work for creating the hybrids appropriate for the cultivation
under the intensive technologies, an important feature of initial breeding materials is
providing high indices of energy germination and sprouting under the low
temperature, which allows to sow the sugar beet heterosis hybrids in earlier periods.

Mommmyk B.B.

N3yuyeHre OCHOBHBIX X03ICTBEHHO-IIEHHbIX MIPU3HAKOB U CX0KEeCTH CeMsSH
MHOIOCEMSIHHOT'0  ONbULIMTEJISI  CAXapHOM  CBeKJIbI NPU  MOHUKEHHBIX
TeMIepaTypax

VYcTaHOBJIEHO, UTO TPEACTABICHHBIE CEJEKIIMOHHBIE HOMEpPA, OTOOpaHHbBIEC B
pe3ynbTaTe IeJeHANpaBIeHHOro OoTOOpa MaTEepPHalOB C BBICOKUM COJIEpKaAHHUEM
caxapa UMeEIT Takoe cojaepxkanue — 16,6-18,8%. OTMeueHo BBICOKOE COJEp KaHHe
caxapa y coptooopaszioB Ne 36 — 18,8%, uto obecrieunsno cOop caxapa Ha ypOBHE
7,76 1/Ta.

Macca 1000 cemsn konebanack B npeaenax 21,1-31,1 r. HaubGonpiiee 3naueHme
ATOTO TMoKa3aTess 3apuKCUpPOBaHO y copTooOpasia moa Homepom 173.

Ha cuer kayecTBEHHBIX IOKa3aTelled CEMSH MHOTOCEMSHHOTO OIBbLUIATENS,
MPOPOIICHHOIO TPU pPa3HbIX TEMIIEPATypax, CTOMT OTMETUTh OIPEIECICHHYIO
CTAOMJIBHOCTh SHEPTUU U BCXOKECTH MPU MpopaiuuBaHuy npu temmeparype 10°C.

Tak, Bce copTooOpa3lbl O0ECHEYHId OTHOCUTEIBHO BBICOKYIO JHEPTHUIO
popacTaHusi CEMsH, 3a UCKIo4YeHueM HomepoB 140 u 173, mist KOTOpPBIX 3TOT
nokaszarenb cocraiseT 43,0 u 29,0%. B ycnoBusix nmpopaimiuBaHus 3a NPUHSATON B
COOTBETCTBUM C METOJMKAMH TEMIIEpATypoll SHEPrusi MpopacTaHUsi U BCXOXKECTb
ceMsiH uccieayeMmbix reHoTunoB Owuta — 40,0-81,0% nns Homepa 140 u 38,0 — 80,1
mu1st oopasma 173.

Takxe HE0OOXOAMMO OTMETUTH BBICOKYIO BCXOXKECTh CEMSIH MPHU TeMIIEpaType
npopactanus 10°C, kotopas BapbupoBaina B npeaenax 23,0-49,0%.

COOTBETCTBEHHO  IOKa3aTeNIIM KayecTBa CEMAH MpU  [POPALIMBAHUU
(temniepatype 20°C), ciaeayeT OTMETUTh BBICOKYIO BCXOXKECTh CEMSIH Y BCEX BBIIIIE
MpEJICTaBICHHBIX TE€HOTHUNOB — 72,6-89,2%. Ilpu »3TOoM o6Opazen 167 mpu
OTHOCHUTENIbHO HHU3KOM IOKa3zaTene sHepruu mnpopactanus — 37,0% obecneunn
HaMUBBICIIYIO BCX0KECTh CEMSH JIJIs1 JAHHOTO OIbITA.



Hccnenyemble Marepuaibl JIOCTaTOYHO AKTHBHO PpEArupyrOT Ha  YCIOBHS
NpopamiBaHus, a YHEPrusi MPOPACTAHUS U CXOXKECTh CEMSH HAaXOAWUTCS B MPAMOU
3aBUCUMOCTH OT TemriepaTypsbl. [Ipu 3ToM, B celeKIMOHHOW padoTe Mpu CO3IaHUU
rMOpUIOB C BaXHBIMA MpPU3HAKaMH, TMPUTOJHBIX JUIsl  BBIpAlIMBAaHUA 32
MHTEHCUBHBIMU TEXHOJIOTHSIMU Ba)XHBIM €CTh 00€CI€UEHHE BBICOKHMX IOKa3aTesei
SHEPrUuMd MPOPACTAaHUSI U CXOXKECTH MpPU MOHMKEHHBIX TeMIeparypax, 4To AacT
BO3MOXKHOCTh CE€ATh I€T€pO3UCHble THMOPUABI CaxapHOW CBEKIIbI B Oojee paHHHUE
CPOKH.



