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FORMATION OF STABILITY SUGAR BEET PLANTS HARMFUL
ORGANISMS IN SEED TREATMENT PROTECTIVE-STIMULATING
SUBSTANCES

Efficiency of new protective-stimulating formulations against pests of sugar
beet sprouts has been investigated. It was established that the application of plant
growth regulators in combination with protectants for seed pre-treatment can
increase the efficiency of such formulations against pests and pathogens, in
particular, improves field seed germination, initial plant growth and development,
reduces the level of damage by beet flea beetles, beet weevils and black root.
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Introduction. Damage of sugar beet plant caused by pests in the early stages
of ontogeny is a major factor reducing their productivity. That is why measures
aimed at preventing mass development of pests and reduce their negative impact on
plant growth and development must attach importance in farming practice.

The most promising in this respect, both in terms of economic efficiency and
environmental safety of growing crops is growing resistant varieties. However, the
creation of these varieties through breeding is very difficult, time consuming and do
not always get the desired results [1-3].

The study on the phenomenon of plant resistance against pests reveals that
certain types or varieties contain certain protective substances that cause death or
prevent insect feeding on leaves or other bodies of plants [4-5]. For example,
according to D.F. Rudniev and V.P. Smilianets [6], the stability of different types of
pine trees against pests is due to insects content of toxic substances acetates terpenes.

However, sugar beet plants are characterized with almost complete absence of
active protective reaction that could prevent or inhibit the development of pest
populations (i.e., mechanisms of antixenosis and antibiosis). In this case, we can only
talk about a certain level of tolerance of plants to damage by phytophages, manifested
through restoration of lost of organs or replacement by spare nutrients.

The solution to this problem is possible by artificial immunization of plants by
introduction relevant toxic substances (insecticides) to a plant organism. When toxic
substances enter plant organism, direct poisoning occurs when pests are feeding on
such plants. This method allows although not genetically fixed immunity properties,
but can reliably protect the body from injury [7-8].

When growing sugar beet, protection from pests is practically needed right
after seed germination; most effective way to intoxication plants is pre-plant seed



treatment. This method of increasing plant resistance to insect damage has long been
successfully used in the protection of crops from many pests [9-10]. At present, the
further improvement of seed treatment technology using protective substances is a
constant search and testing of new formulations pesticide active ingredients and their
application rates etc.

An important element of the improving insecticides regulation, which requires
a thorough and in-depth study is specifics of their interaction with other
physiologically active substances used in the formulation for pre-plant treatment,
namely fungicides, plant growth regulators, fertilizers, etc. that are inductors of
defence reactions.

Therefore, the goal of our research was to establish the efficacy of pre-
treatment for sugar beet seeds using protective-stimulating formulations comprising
plant growth regulators against pests and forming the total sugar beet resistance to
damage done pests.

Materials and methods. The research was carried out at Veselopodilska
Experimental Breeding Station of the Institute of Bioenergy Crops and Sugar Beet
NAAS of Ukraine in 2007-20009.

Check variant (background) was sugar beet seeds treated with insecticide
Kruiser 350 FS, (42 ml/sowing unit) and fungicide Maxim XL 035 FS (12 ml/sowing
unit.). The studied variants with growth regulators were background + Emistim C
(standard) and background + Grainactive C.

Soil was typical low-humus mid-loamy chernozem. Sown area was 25 m?,
repetition quadruple. Sugar beet hybrid under study was lvanovo-Veselopodilskyi
CMS 84. Records of intensity of the initial growth and development of sugar beet and
its damage level by ground pests and black root were performed according to the
Methodology of Research on Sugar Beet [11].

Results and discussion. When using protective-stimulating substances for
seed pre-treatment, an important indicator is not only their impact on the field
germination, but also effect on further sprouts growth and development. It is the
intensity of these processes, including growth of vegetative mass of plants, which
fully reflects the vitality of seedlings, their ability to withstand adverse environmental
factors and meanwhile lays the ground for the full potential realization of sugar beet
plant productivity.

It was established that the use of growth-stimulating substances in the field for
2-3 days accelerated emergence, provided good and even sprouts, which largely
contributed to increasing field seeds germination of. On the average over three years
of research field germination with Emistim C and Grainactive C kept the same level
of 79.7 and 81.8%, which was by 5.7 and 7.8% higher than the check, where grows
regulators were not applied - 74.0% (Table 1). Type of growth stimulator had no
significant difference in respect to field germination.

Checks show that the use of growth stimulators intensively promotes the
growth of the sugar beet plant weight in the early stages of development (Table 2).
Thus, when using growth regulator Grainactive C, weight 100 plants in the cotydelon
stage was significantly higher than in check option and made up 11.4 g against 9.5 g,
and was by 0.7 g higher than the same index in the option with Emistim C.



Table 1
Field germination and weight of 100 sugar plants when seeds have been treated
with growth regulators (mean of 2007-2009)

. Weight of 100 plants (g)
Field
: . at the stage
Variant germination, cotvdelon
% y 2-4 leaf stage
stage

Check (background) 74.0 9.5 56.5
Background + Emistim C 29.7 10.7 623
(standard)
Background + Grainactive C 81.8 11.4 66.7
LSDgs 4.9 1.2 3.9

A similar pattern was observed in the subsequent phases of sugar beet
development. In particular, when applying growth promoters, plant weight at the 2-4-
leaf stage exceeded control by 12.6-20.0%. A significant increase in plant weight is
associated with a stimulating effect of applied growth regulators on growth processes
in sugar beet plant, and thus increasing their resistance against stressors of biotic and
abiotic nature, including herbivores’ harmful effect of.

Table 2
Effect of growth regulators in the formulation of protective-stimulating agents
on the level of sugar beet crops damage by phytophages (mean of 2007-2009)

Damage indices
Variant Damaged Mean score Index

plants, %

Beet weevil
Check (background) 44.7 1.3 0.58
Background + Emistim C 38.6 19 0.46
(standard)
Background + Grainactive C 35.9 1.2 0.43
LSDos - - 0.08

Beet flea beetles

Check (background) 30.1 1.1 0.33
Background + Emistim C
(standard) 23.4 1.1 0.26
Background + Grainactive C 24.4 1.0 0.24
LSDos - - 0.03

Note: Damage of sugar beet by pests monitored during fork — two-leaf stage

For sugar beet being a crop sensitive to damage by leaf-eating insects. Their
sprouts develop slowly, leaf surface for a long time remains small, and this
determines the sensitivity of plants to damage by beet flea beetles and beet weevils
that appear in spring on crops almost simultaneously with the crop sprouting.



Therefore, stimulating rapid emergence and sprouts initial development should be
considered as priority actions to improve the resistance (endurance) to young plants
damage by pests and diseases.

The results of field studies show that the inclusion of the growth stimulating
substances to insecticide-fungicide composition improves its effectiveness against
sugar beet pests. In the variants of seeds processed with growth promoters, plant
damage by phytophages significantly decreased. Thus, when adding disinfectants
Emistim C and Grainactive C to the composition, damaged by beet weevils plants
percentage was lower by 6.1-8.8%, and beet flea beetles, by 5.7-6.7%, respectively,
as compared with the check, where seed were treated with protectants only (Table 3).

Meanwhile, the positive impact of combination of protective and stimulant
formulations manifested itself in marked decrease in the intensity of damage of crops
by phytophages. As seen from Table 2, these variants marked decrease in the average
index of damage compared to check, and, accordingly, the final index, which reflects
the level of harmful influence of insects on damage index. It was established that
biologically active preparations Emistim C and Grainactive C reduce plant beet
weevils damage coefficient by 20.7-25.9%, respectively, and by beet flea beetles by
21.2-27.3% compared with those of check option.

Having explored the effectiveness of the protective-stimulating agents against
pests of sugar beet, we cannot slide the effect of black root, which is an extremely
dangerous disease. Having damaged plants starting at seed germination stage and
finishing at 4-6-leaf stage, black root causes profound disorder of physiological
processes in plants, inhibits their growth and development, leading to thinning out
crops and significant (up to 40%) yield shortfall [14].

It was established that the combination of growth regulators Emistim C and
Grainactive C with fungicide Maxim XL in the composition of protective-stimulating
substances contributes to its fungicidal activity (Table. 3).

Table 3
Influence of growth regulators in the composition of protective-stimulating
substances on sugar beet crops infestation by black root (mean of 2007-2009)

Black root development
Vari
ariant Occurence. % Degree of
development, %

Check (background) 17.3 6.0

Background + Emistim C

(standard) 132 4.1

Background + Grainactive C 12.5 3.7
LSDos 3.0 1.7

Note: Damage of sugar beet by pests monitored during cotyledon — two-leaf stage

In particular, when treating seed with the formulation mixtures, the occurrence
and average degree of black root development were as following: in the variant with
Emistim C 13.2% and 4.1%, in the variant with Grainactive C 12.5% and 3.7%. In
check variant, where seeds were processed only with insecticide and fungicide, these



figures were, respectively, 17.3% and 6.0%. Thus, the occurrence of the disease in
these options was lower by 31.7-38.3%, and the intensity of the seedlings destruction
decreased on the average 1.5 times compared to check.

Conclusions. Grounded on the research results, positive role of growth
regulators Grainactive C and Emistim C in forming sugar beet plant resistance to
harmful organisms should be noted. Application of these formulations in protective-
stimulating substances compositions during pre-treatment increases seeds field
germination, activates the initial growth and development of plants, reduces
harmfulness of herbivores and black root on sugar beet crops, which overall can
significantly minimize their negative impact on the growth processes in crops.
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Anomauisn

Cmipnux B.M., Iloaosunuyk O.IO.

Dopmysanna cmilukocmi poCauUH UYKpPoOBUX OypaAKie@ 00 WKIOAUBUX
Op2aHi3Mi6 3a 00POOKU HACIHHA 3AXUCHO-CIUMYTIOIYUMU PEUOSUHAMU

Hocniooiceno  egpekmugnicms  HOBUX KOMROZUYIL  3AXUCHO-CIMUMYIIOIOYUUX
Pevo8uH npomu WKIOIUBUX OP2aAHIZMI8 HA CX00ax YyKkposux Oypskie. Bcmanoeneno,
Wo 3acmocy8ants pe2yisimopié pocmy pOCIUH Yy NOEOHAHHI 3 NPOMPYUHUKAMU 3d
nepeonocieHoi 00pOOKU HACIHHA KYIbmypu 00380J15€ NIOSUWUMU eDeKMUBHICMb Ol
MaKkux KOMRO3UYiti npomu WKIOHUKI6 ma 30YOHUKI8 X80po0, 30Kpema NOKpauyye
NOLOBY CXONHCICMb HACIHHA MA NOYAMKOBUL pICM 1 PO36UMOK POCIUH KYIbMYpU,
BHUNCYE DIBEHb IX NOUKOONCEHHS OYPAKOBUMU O0820HOCUKAMU U OaiwKamMu ma
VpadiceHHsi KopeHeiooM.

Knrwouoei cnosa: yykposi 6ypsaku, nepeonociena 0opooKa HAciumus, pecyasimopu
pocmy poCiauH, picm i po36UMOK POCIUH, WKIOHUKU, KOPEHeiO, NOULKOONCEHICMb
DOCIUH.

Annomauusn

Cmupnvix B.M., Ilonosunuyk A.IO.

Dopmuposanue ycmouuueoCmu pacmeHull caxapHoil CeKibl K 8PeOHbIM
Op2aHu3Mam npu 00padomKe cemaH 3auUMHO-CIUMYTUPYIOWUMU GeUieCM8aAMU

Hccneoosarno aghghexmuenocms HOBbIX KOMRO3UYyUil 3auWUMHO-
CMUMYTUPYIOWUX BeUyeCm8 NPOMUE BPEOHbIX OP2AHUIMO8 HA B8CX00AX CAXAPHOU
C8eKIbl.  YcmaHnosneno, uUmo npuMeHeHue peyisimopo8 pocmda pAcmeHul 8
COYemaHuu ¢ NpompasumesiMu npu npeonocesHol oopabomke cemsH Kyabmypbvl
n0360J5em No8vlCUmMsb 3P HeKmuUeHOCmMb MAKUX KOMNOZUYUL NPOMUE 8pedumeinell U
8030youmenell 0o/le3Hel, 8 YACMHOCMU YIAYyHudem NONe8YI0 BCX0HCeCmb CEeMsH,
HauanibHble pocm U pazeumue pPAcmeHUl, CHUMCaem YpPO8eHb UX NOBPeHCOeHUs
CBEKNOBUUHBIMU O0JI2OHOCUKAMU U OIOUKAMU U NOPAHCEHUSI KOPHEEOOM.

Knroueevie cnoea: caxapuas ceexkna, npeonocegHas o00pabomka CcemsH,
pe2yiamopsbl pOCma pacmenuii, pocm u pazeumue pacmenuil, epeoument, KopHeeo,
NOBPENCOCHHOCMb PACMEHULL.



