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Aim. The goal of this research was to determine the influence of AKM plant growth regulator on the perfor-
mance of large-seed Lakomka sunflower variety, sowing and yielding properties of seeds. Methods. Agro-
chemical and biometric methods. Mathematical analysis of the results was carried out by Student’s test and
licensed Agrostat computer program. Results. The results of the study on the impact of AKM plant growth
regulator (PGR) on growth, development and yield formation of sunflower in low moisture conditions of
Southern Steppe of Ukraine are presented. Pre-sowing seed treatment of Lakomka sunflower variety with
AKM plant growth regulator causes an increase in leaf surface area by 22 %; pollen fertility — by 27 %; reduces
the phenological phases by 2—4 days on average, increases the resistance of sunflower plants to abiotic stress
and increases yield by 26 %. It is proven that the proportion of the impact of water stress of the studied year
(58.4 %) is significantly higher than that of the impact of PGR (32.7 %). Conclusions. AKM plant growth
regulator is recommended for the use on sunflower in 0.015 g/l concentration.
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INTRODUCTION

The plant growth depends on the weather conditions
during the entire production cycle, starting with sowing
and ending with harvesting. The factor of weather risk,
which significantly affects the yield of crops, is objec-
tive and one of the least predictable. By their genesis
weather risks are external, not related directly to the
activities of the enterprise [1]. Therefore, the produc-
tion of sunflower seeds, as well as other crops in many
farms of the Steppe zone of Ukraine is distinguished by
the decrease in yield and its stability and the increase in
the cost of production.

There are two ways to increase plant resistance to
stresses: improving the genetic basis of such resistance
or using a specific plant growing technology. The lat-
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ter can be achieved by the differentiated use of plant
growth regulators (PGR) which can stimulate plant
growth and development, increase the sunflower plant
resistance to various stress factors and increase the
yield of plants [2, 3].

The increase of crop productivity with the use of
PGRs relates to the fact that they intensify the activity
of plant cells, increase the permeability of intercellular
membranes and accelerate biochemical processes in
them, which leads to the optimization of the processes
of nutrition, respiration and photosynthesis. As a re-
sult, plants have higher resistance to adverse weather
conditions and to pests and disease harmfulness. Plant
growth regulators contribute to the realization of the
genetic potential of plants to a higher level [4-6].
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The efficiency of growth regulators in oilseed sun-
flower cultivation technologies was studied by I.I.
Klimenko, Y.I. Buryak and other scientists [3, 7], who
used growth regulators with active substances of dif-
ferent origin and mechanisms of influence on plants. It
was determined that in case of pre-sowing treatment of
sunflower seeds with different growth regulators, the
field germination increased by 3-17 %, the yield of
sunflower — by 0.14-0.21 t/ha, primarily by increasing
the weight of 1,000 seeds and the number of full seeds
in the inflorescence.

Hernandez claimed that different plant growth regu-
lators (N6-benzyladenine (BA), a-Naphthaleneacetic
acid (NAA) and Gibberellic acid (GA3)) contribute to
the increase in the leaf surface area by an average of
38 % and stimulate the growth processes of sunflower
plants, while causing reduction in the duration of the
phases of plant growth and development [8].

According to a group of scientists: Sibgha Noreen,
Muhammad Ashraf, Mumtaz Hussain and Amer Jamil
[9], the use of salicylic acid as a growth regulator for
sunflower cultivation reduces the negative impact of
stressors by increasing the activity of antioxidant en-
zymes (superoxide dismutase, catalase and peroxi-
dase). In addition, growth processes and photosynthet-
ic activity of sunflower plants are activated.

The efficiency of growth regulators in case of suffi-
cient moisture and abidance of the growing technology
has been well studied and proved to be quite high. At the
same time, fewer investigations have been dedicated to
growth regulators in low and unstable moisture condi-
tions and high temperatures in field crop cultivation in
general and large-seed sunflower varieties in particular,
leading to current study. The goal of this research was
to determine the influence of AKM plant growth regu-
lator on the performance of large-seed Lakomka sun-
flower variety, sowing and yielding properties of seeds.

MATERIALS AND METHODS

lodine solution (for the sunflower pollen fertility de-
termination) was prepared by Gram recipe: 2 g of po-
tassium iodide was dissolved in 5 ml of distilled water
when heated. Then 1 g of metallic iodine was added
into solution, which was brought to 300 ml and stored
in an orange glass.

Alkalis, acids, solvents, Mohr’s salt and other re-
agents have been purchased at “Khimlaborreaktyv”
company (Kyiv, Ukraine).

The soil samples were collected from the experimen-
tal plot and air dried. Then all the roots were careful-
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ly removed, the soil was rubbed in agate mortar and
sieved through a sieve with 0.25 mm holes.

The humus content in the soil samples was deter-
mined using 1.V. Turin’s method. It is based on the oxi-
dation of soil organic matter by 0.4 n solution of potas-
sium bichromate (K,Cr,0.) till the formation of carbon
dioxide. The reaction occurs by the equation:

3C + K,Cr,0, + H,S0, = 2K,S0, + 2Cr,(SO,), +
+8H,0 + 3CO,.

The residue of chromic mixture, not used for oxi-
dation purposes, was titrated by Mohr’s salt (double
salt) of ammonium sulfate and iron oxide sulphate
[(NH,),SO, FeSO,]-6H,0. The residue of chromium
compounds was determined by the number of con-
sumed Mohr’s salt, and by the difference between the
original amount (idling determination result), and the
remainder amount of chromium compounds, which
went to the oxidation of humus.

Definition of hydrolyzed nitrogen by Cornfield [10].
The principle of the method is that soil is hydrolyzed
using alkali. As a result, nitrogen of exchangeable am-
monium, amide, aminosugars, and other compounds
is released from the soil in the form of NH,, which is
caught by boric acid.

Determination of mobile forms of phosphorus and
potassium in the soil using Chirikov method (DSTU
4115-2002). The method is based on “extraction” of
phosphorus and potassium from the soil by 0.5 nor-
mal acetic acid at a ratio soil:solution (1:25) followed
by phosphorus determination as molybdenum blue on
photoelectric colorimeter, and potassium — on flame
photometer.

The method of comprehensive lipid extraction
(Soxhlet method) is based on the highest possible lipid
extraction from the analyzed material by repeated treat-
ment with solvent until the lipid content in the material
becomes insignificant. The solvent is then distilled off
from the resulting extract and the residue containing
lipids is dried in conditions that preclude its oxidation,
and then weighed (DSTU 7577:2014).

Determination of pollen fertility by iodine method
[11]. It is based on the determination of starch using
iodine reaction. Fertile and sterile pollen grains vary in
starch content. Usually fertile pollen grains are com-
pletely filled with starch and sterile ones have none of
it at all or contain only traces.

Equipment. To receive quantitative indicators during
experiments on the definition of soil quality, fertility of

AGRICULTURAL SCIENCE AND PRACTICE Vol.4 No.1 2017



SUNFLOWER (HELIANTHUS ANNUUS L.) PRODUCTIVITY UNDER THE EFFECT

pollen of flowers and seeds of sunflower the following
equipment was used: analytical scales ANG220 (AXIS,
Poland), binocular microscope THS08-04B-RC 40x-
1000x (Henan, China), Multifuge centrifuge (Thermo/
Heraeus, Germany), two-channel flame photometer
CL22 (Russian Federation), scanning spectrophotom-
eter UV-2800-UNICO (Russian Federation).

Soil and climatic conditions of research conduction.
The study was conducted in 2011-2013 in “Agrofirma
MIR” LLC of Melitopol district of Zaporizhzhya re-
gion and in the laboratory of monitoring of soil and
crop products quality of the Research Institute of Agro-
technologies and Ecology of Tavria State Agrotechno-
logical University.

Soil of the experimental plots was southern cherno-
zem with average weighted humus content of 3.7 %,
easily hydrolyzed nitrogen (by Cornfield) — 95 mg/kg,
mobile phosphorus (by Chirikov) — 117 mg/kg and ex-
changeable potassium (by Chirikov) — 145 mg/kg of
the soil. The results were compared with the standards
of soil fertility indexes for agricultural lands, estab-
lished by DSTU (DSTU 4362:2004).

Soil moisture conditions in the research years dif-
fered, both by the rainfall amount, and its uniformity
(Table 1). Almost the same amount of precipitation
during the growing season was observed in 2012 — 129
mm and 2013 — 122 mm, while in 2011 there was twice
more precipitation — 249 mm. At the same time, 2012
and 2013 were distinguished by irregular rainfall, high
temperatures and large soil drought during the period
from germination to seed maturation. HTC indexes
varied within the limits of 0.4—0.9 over the years. Hy-

drothermal conditions in 2011 compared to 2012 and
2013 were more optimal both by amount and unifor-
mity of rainfall.

Scheme of field experiment. In order to address the
stated objectives and goal, the two-factor field experi-
ment was laid, which provided seed treatment with
AKM plant growth regulator [13] — factor A and deter-
mination of the effectiveness of its action under hydro-
thermal conditions of the year of the research — factor
B (Table 2). Seed treatment was carried out 1-2 days
before sowing by incrustation method at the rate of 10
| of working solution per 1 ton of seeds.

Studied preparation characteristics. The study of
ionol influence on the growth and development of agri-
cultural crops was started in the 80—90’s of XX century
[14]. lonol (2,6-di-tert-butyl-4-methylphenol) is not
only an effective free radical and hydroperoxide inhibi-
tor. It prevents the development of oxidative stress in
the cells of plants and seeds, and controls apoptosis,
cell division, differentiation of organelles and ultra-
structure of plastids, thus regulating plant growth and
development, increasing their adaptive capabilities, es-
pecially under adverse conditions during germination
and vegetation [15, 16].

Dimethyl sulfoxide is an antioxidant that binds active
forms of oxygen, including the most toxic OH radicals,
and in concentrations of 0.1 mmol/lI shows mild stim-
ulating effect on the process of oxidative phosphory-
lation, increasing the energy potential of the organ-
ism [17]. Thanks to the ability of DMSO to penetrate
through cell membranes without damaging the active
transport of biologically active substances, its complex

Table 1. Hydrothermal conditions of the growing season of sunflower during research years

Indexes 2011 2012 2013
Rainfall during the growing season, mm 249 129 122
The sum of active (above +10 °C) temperatures, °C 2787 2889 2996
CHU 3285 3334 3519
Hydrothermal coefficient 0.89 0.44 0.41
Minimum relative air humidity during flowering, % 49.9 32.8 61.8

(Crop Heat Units — CHU) [12].

Table 2. The scheme of field experiment

. . . Concentration of active substance in
Variant Preparation consumption rate, I/t . .
the working solution, g/l
1 (K) Seed treater — Derozal, 1.5 -
2 K+ AKM, 0.330 lonol + dimethyl sulfoxide, 0.015
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with ionol has a significant synergistic effect on seed
germination [18, 19].

The staff of the Tavria State Agrotechnological Uni-
versity have developed AKM growth regulator of anti-
oxidant type, where ionol and dimethyl sulfoxide anti-
oxidants form a composition with polyethylene glycols
of different molecular weight [13, 20].

The technology of sunflower cultivation in the experi-
ment. Sunflower seeds were sown early in the third de-
cade of April, the rate of sowing was 45,000 seeds/ha
with 70 cm row spacing. The predecessor of sunflower
was winter wheat. The care of crops, estimation and
monitoring of growth and development of plants, yield
structure formation of sunflower were carried out ac-
cording to the Methods of field experience (with the fun-
damentals of statistical processing of study results) [21].
Pollen fertility was determined by iodine method, based
on the determination of starch using iodine reaction [22].
Seeds from the inflorescence were taken after drying in
the air to determine the mass of 1,000 seeds [21, 23].

The mathematical analysis of the results was carried
out by Student’s test [24] and licensed Agrostat com-
puter program.

RESULTS AND DISCUSSION

Vegetative sunflower plant productivity depends on
pre-sowing seed treatment by AKM growth regulator
and hydrothermal conditions of the year. Germina-
tion of the seeds is one of the most critical stages in
the life of the plant. The use of pre-sowing seed treat-
ment activates self-regulation processes and improves
germination and resistance to adverse environmental

factors [25]. We have determined that the incrustation
of sunflower seeds by AKM plant growth regulator
stimulates germination, which is proven by increasing
germination vigor by 1.8-5.1 percentage points (p. p.)
relative to the control [26].

The effect of growth regulators on the germination
in field conditions depends on the hydrothermal con-
ditions of the year, especially on rainfall at the stage
of seed germination. Very low rainfall in 2012 — 5.9
mm during seed germination (BBCH — 00—09) led to
the reduction in field germination of untreated seeds by
29.6 p. p. relative to optimal moisture in 2011 (Table
3). The field germination of seeds, treated with AKM
plant growth regulator during studied years, had a
similar pattern to that of the control, but the difference
between optimal by moisture and the driest years was
20 p. p. In 2011, no difference in field germination be-
tween control and experimental variants was observed.

AKM PGR had significant effect on plant height
and diameter of the stem in all studied years. For in-
stance, in 2011, the most humidified year, plant height
increased by 8 %, and stem diameter — by 15 %, which
was a good measure against laying of crops.

Under AKM action the number of leaves per plant
increased by 3—9 % compared to the control (Table 3).
The effect of hydrothermal conditions on the effective-
ness of PGR impact on the performance of vegetative
sunflower plant productivity was the same. The pho-
tosynthetic activity of plants depended on leaf surface
area. In our studies the leaf surface area was determined
at the stage of plant development, BBCH — 61-65. The
experimental variant exceeded the control by an aver-

Table 3. Vegetative sunflower plant productivity, depending on pre-sowing seed treatment by AKM growth regulator and

hydrothermal conditions of the year

PGR Year Field . Stem diameter, Amount qf Leaf surface
- Plant height, m leaves, units | area, thousand
(factor A) (factor B) germination, % cm )
per plant m?/ha
No PGR 2011 73.1 1.57 2.7 28.4 29.3
2012 56.4 1.43 2.2 19.4 15.5
2013 69.8 1.35 2.3 22.3 18.4
average 66.4 145 24 234 211
AKM 2011 73.6 1.59 2.9 29.1 33.7
2012 61.3 1.55 2.6 20.6 235
2013 72.9 1.46 2.7 24.6 22.7
average 69.3 153 2.7 248 26.6
LSD, A 11 0.19 0.2 0.5 0.8
B 1.7 0.04 0.1 0.9 15
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age of 22 % for this index. Because of better moisture
supply, sunflower plants in 2011 formed a larger leaf
surface area than in other years studied. Attention is
drawn to the fact that the difference between research
variants in more stressful 2012 was maximal (34 %),
proving that AKM PGR showed anti-stress properties.
A correlation of high strength (r = 0.999) was found
between the leaf surface area of the crop and rainfall
(BBCH - 00-65) and this gives grounds to including
the investigated PGR to plant growth stimulators. The
share of AKM PGR impact (factor A) on the formation
of the leaf surface area was 39.3 %.

The structure of sunflower yield under AKM growth
regulator action depending on hydrothermal conditions
of the year. The plant density in studied years was low
(Table 4). Because of unfavorable hydrothermal condi-
tions, crop irregularity was observed in the arrangement
of sunflower plants. We established a correlation (r)
between the plant density and HTC (BBCH - 00—-09),
equal to 0.712 (control) and 0.804 (AKM).

The diameter of the inflorescence depended on the
moisture supply of sunflower plants in inflorescence
formation stage (BBCH — 51-53). Under PGR effect,
the diameter of inflorescence increased, especially in
the dry 2012, when this figure exceeded control by
13 %. The medium strength correlation (r = 0.588) was
found between rainfall in the phase of rapid inflores-
cence growth and its diameter.

PGR had significant influence on seed weight in the
inflorescence, which increased by 9-19 % under the
influence of AKM compared to control. In the dry 2012

the effect of the PGR was maximal, indicating the an-
ti-stress effect of AKM on the formation and matura-
tion of seeds. There was a close correlation between
the mass of seeds from 1 inflorescence and rainfall
(BBCH - 51-87): in the control variant, it was (r =
= 0.953), and in the experimental variant — r = 0.864.
Thus, PPP reduced the negative effect of drought.

The positive impact of PGR on the formation of veg-
etative and generative organs of sunflower plants was
reflected in such integrated index as biological produc-
tivity (Table 4), which increased by 10-26 % under
the influence of AKM. The greatest influence on the
sunflower yield was demonstrated by AKM in the dry
2012, when it increased by 26 % relative to the control.
In general, both studied factors significantly affected
the sunflower yield, but the proportion of the impact
of water stress of the studied year (factor B) (58.4 %)
was significantly higher than that of the impact of PGR
(factor A) (32.7 %). This should be considered when
developing anti-stress techniques in technologies of
sunflower cultivation in the Steppe zone of Ukraine.
Analyzing the impact of hydrothermal conditions of the
year on the formation of biological yield of sunflower,
we have established a close relationship between the
relative humidity during the growing season and yield,
where the correlation coefficient was 0.939 in control,
and 0.990 — in the experimental variant. The correla-
tions between biological yield and rainfall and the
amount of active temperatures were weak, while with
the accumulation of heat units (CHU), this relationship
was average and correlation coefficient was 0.383 for
the control and 0.569 for the experimental variant.

Table 4. Structure of sunflower yield under AKM growth regulator action depending on hydrothermal conditions of the year

Rate of
PGR Year Plant density, Inflorescence S_eed weight in Biological the ge_netic
(factor A) (factor B) tho_u sand diameter,cm 1 inflorescence, yield, t/ha potent|a_1l of
units/ha g the variety
realization, %
No 2011 329 214 79.0 2.6 74.3
PGR 2012 254 18.9 55.1 1.4 40.0
2013 314 23.7 86.0 2.7 77.1
average 29.9 21.3 73.4 2.2 63.8
AKM 2011 33.1 225 86.8 2.9 82.9
2012 27.6 21.8 67.9 1.9 54.3
2013 32.8 23.9 100.6 3.3 94.3
average 31.2 22.7 85.1 2.7 77.2
LSD, A 0.3 1.1 0.1
B 0.2 0.8 0.2
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Fig. 1. Pollen grains after coloring by iodine method under a
microscope (own photos)
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Fig. 2. Sunflower pollen fertility of Lakomka variety under
AKM growth regulator action depending on hydrothermal
conditions of the year

Sunflower pollen fertility of Lakomka variety under
AKM growth regulator action depending on hydro-
thermal conditions of the year. In the Steppe zone of
Ukraine during the flowering period of sunflower, the
daytime temperature rises to 40 °C, and at such tem-
peratures pollen is drying, which in turn leads to an in-
crease in its sterility. It is determined that fertility and
sterility of pollen cells differ by starch content. Its nor-
mal content matches the final stage of sperm formation.
Fertile pollen grains are completely filled with starch,
while sterile ones do not contain it at all or only have
traces (Fig. 1).
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Pre-sowing seed treatment by PGR influenced the
development of flower primordia considerably (Fig.
2). Thus, sunflower pollen fertility in the experimental
variant increased by 27 % compared to the control on
average for years. Relative air humidity had the great-
est influence on the fertility of sunflower pollen. Thus,
the connection between research features was very
high and the correlation coefficient was equal to 0.990
for control and 0.973 for AKM PGR. The sum of active
temperatures during flowering (BBCH - 61-69) had
a significant impact on pollen fertility. In control, the
variant correlation coefficient equaled 0.904, and the
variant with AKM — 0.684.

Sunflower seed quality of Lakomka variety under
AKM growth regulator action depended on hydrother-
mal conditions of the year. Seed emptiness of sunflower
seeds depended on pollen fertility. This index, similar
to the mass of 1,000 seeds, was determined in three
different zones of the inflorescence (outside, middle,
and central). The highest seed emptiness was observed
in the center of the inflorescence (Table 5). In control
variant, it was higher compared to the experimental
variant on average by 9.3 p.p.

Relative air humidity during flowering had the great-
est influence on the formation of empty sunflower
seeds. The relationship between these indices was
strong and inverse in all the zones of inflorescence.
The highest correlation coefficient was in the cen-
tral zone, amounting to r = —0.964 in control and r =
—0.995 in AKM PGR variant. In the control variant,
the correlation coefficient gradually decreased and in
the outside zone equaled —0.761. At the same time in
the PPP AKM variant it almost did not depend on the
inflorescence zone. A similar dependence was observed
between seed emptiness and the active temperatures,
although it was weaker.

The weight of 1,000 seeds depended on fullness and
emptiness of seeds. Maximally full seeds were formed
in the outside zone of sunflower inflorescence. Under
the effect of AKM plant growth regulator, the weight
of 1,000 seeds increased by an average of 17-33 %
depending on the area of the inflorescence. The maxi-
mum deviation of the mass of 1,000 seeds was notable
for the seeds within the central zone of the inflores-
cence. Under optimal conditions of growth and devel-
opment, large-seed Lakomka sunflower variety formed
seeds with the weight of 1,000 seeds — 120130 g.
In our case, the plants of control variant had almost
twice lower mass of 1,000 seeds. AKM PGR con-
tributed to the formation of greater mass of 1,000
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seeds, but the genetic potential of plants was realized
only by 81 %. No significant correlation was found
between 1,000 seeds weight and rainfall (BBCH -
61-87). At the same time, there were considerable in-
verse correlations between the weight of 1,000 seeds
and the active temperatures (BBCH — 61-87) with the
correlation coefficient of —0.999 for the control variant
and from —0.608 to —0.925 for the experimental vari-
ant, depending on the zone of the inflorescence.

AKM plant growth regulator influences not only
seed emptiness and weight of 1,000 seeds but also the
seed size — its length (Table 6). Under the application
of growth regulator, the seed fraction with the length
of > 7 mm on average for research years was 67.2 %
and in 2011 — 86 % of the total seeds, which is 25 p. p.

more compared with the control. At the same time the
fractions with shorter length of seeds dominated in the
control variant.

Only a tendency to changing seed desquamation was
found during the studied years between the control and
the variant using AKM PGR. In years with unfavorable
hydrothermal conditions, a thicker seed shell was formed.

The highest oil content in sunflower seeds was in
2011 with favorable hydrothermal conditions. Under
the application of growth regulator, there was a ten-
dency to increasing oil content in seeds.

CONCLUSIONS

It was determined that the incrustation of sunflower
seeds with AKM plant growth regulator stimulated

Table 5. Seed emptiness and weight of 1,000 seeds of Lakomka sunflower variety depending on the development zone of the

inflorescence
Seed emptiness, % Weight of 1,000 seeds, g
(faltj:tct;)lr? A) (fa::(ti)arrB) Zone of the inflorescence Zone of the inflorescence
Outside Middle Central Outside Middle Central

No 2011 6.5 12.5 31.1 87.2 72.8 49.1
PGR 2012 7.3 14.7 35.7 84.3 61.5 45.3
2013 5.2 13.4 30.2 95.3 82.1 52.3
average 6.3 135 32.3 88.9 721 48.9
AKM 2011 4.7 8.5 22.4 102.3 94.2 78.9
2012 4.9 10.4 25.5 101.2 92.7 67.7
2013 4.1 7.6 20.9 118.5 101.4 74.3
average 4.6 8.8 22.9 107.3 96.1 63.6
LSD, A 0.2 0.1 0.3 1.3 1.6 0.9
B 0.4 0.2 0.3 0.8 0.7 1.7

Table 6. Sunflower seed quality of Lakomka variety under AKM growth regulator action depending on hydrothermal condi-

tions of the year

PGR Year Fractions of seeds by length, % Desquamation, |  Oil content,
(factor A) (factor B) 5.6 mm 6.1-7 mm >7 mm % %
No 2011 10 29.0 61.0 27.5 44.7
PGR 2012 20 52.8 27.2 29.1 43.6
2013 22 53.4 24.6 28.6 42.5
average 17.3 45.1 37.6 28.4 43.6
AKM 2011 2.0 12.0 86.0 27.9 45.3
2012 9.8 34.2 56.0 28.6 44.9
2013 8.9 315 59.6 28.3 43.6
average 6.9 25.9 67.2 28.3 44.6
LSD, A 0.3 0.2
B 0.5 0.3
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seed germination, confirming the increase in field ger-
mination by 4.9 p. p. relative to the control. The plant
growth regulator caused the activation of the growth
process, which was particularly manifested through the
height of plants — which was increased by 8 %, and
stem diameter — by 6.9—15 %. The increase in the leaf
surface area of the crop by 39.3 % was defined by plant
growth regulator and greatly depended on rainfall (r =
= 0.999) during the period of 00—65 on BBCH scale.
The inflorescence diameter increased under PGR ac-
tion, which was especially evident in the dry 2012,
when this figure exceeded the control by 13 %. Me-
dium correlation (r = 0.588) was determined between
rainfall in the phase of rapid growth and inflorescence
diameter. AKM action increased seed weight in the in-
florescence by 9-19 % compared to control. Growth
regulator affected the yield of sunflower significantly —
the share of a factor in the formation of yield was
32.7 %. The share of the impact of water deficit was
58.4 % on average over the years of research. Due to
the use of PGR, the fertility of sunflower pollen in-
creased by 27 % compared to the control, and seed
emptiness was reduced by 9.3 p. p. in different zones of
the inflorescence. Pollen fertility and seed emptiness of
sunflower depended on relative humidity during flow-
ering — r = 0.990 for the control plants and r = 0.973
in case of AKM application. The weight of 1,000 seeds
increased under PGR action by an average of 17—-33 %
depending on the zone of the inflorescence. An inverse
correlation was found between 1,000 seeds weight and
the amount of active temperatures (BBCH — 61-87):
r = —0.999 for the control variant and r = —(0.608—
—0.925) for PGR treatment depending on the zone of
the inflorescence.

MpoaykruBuicrs pocauu cousimuuky (Helianthus
annuus L.) mix xiero peryasitopa pocty AKM
3a ymoB IliBgennoro Creny Ykpainu
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HUKy JlakoMKa, TIOCiBHI Ta BpOKaifHi BIACTHBOCTI HACIHHS.
Metoau. Arpoximiuni i OiomeTpuyni mertomu. Marema-
TUYHY OOpOOKY OTPHMAaHUX pe3yNbTaTiB TMPOBOIMIN 32
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kpurepiem Cr’rofieHTa Ta JHIEH30BAHOK KOMII IOTEPHOIO
nporpamoro Agrostat. Pesyabraru. HaBeneno pesynbsratu
JIOCITiKEHB II0/I0 BILTUBY perysitopy pocty pocius (PPP)
AKM Ha picT, po3BUTOK i pOpMyBaHHS BPOXKAIO COHSIITHUKY
3a YMOB HEJOCTaTHbOro 3BosioxkeHHs IliBnennoro Cremy
Vkpainu. [lepeanociBna 00poOka HACIHHS COHSIIIHUKY COp-
Ty Jlakomka peryastopom pocty pocina AKM oOymoBioe
30UTBIICHHS TUIOIII JINCTKOBOI moBepxHi Ha 22 %; dep-
THWIBHICTh NUIKY — Ha 27 %; ckopodye TpuBalicTh (e-
HOJIOTIYHUX (a3 PO3BUTKY B cepeaHboMy Ha 2—-4 100w,
MIiJBUIIY€E CTIHKICTh POCIIHMH COHSIIHUKY 0 a0iOTHYHHX
cTpeciB Ta 30UtbIye BpoaiiHicTh Ha 26 %. [loBeneHo,
0 YacTKa BIUIMBY BOAHOTO AE(IIUTY POKY MOCIHIIKEHHS
(58,4 %) 3HauHO nepeBuiLye YacTKy BBy PPP (32,7 %).
BucHoBkH. PexoMeH10BaHO 3aCTOCOBYBATH PETYJISTOP POC-
Ty pocauH AKM Ha mociBaX COHSIIIHUKY Yy KOHIEHTpALii
0,015 r/m.

Ki11040Bi c/10Ba: COHAIIHMK, MPOXYKTHBHICTB, PETYISATOP
pOCTy PpOCHHH, TiAPOTEPMi4HI YMOBH, PICT 1 PO3BUTOK
POCIIHH, CTIMKICTh 10 CTPECIB.

IIpoaAyKTUBHOCTH PACTeHHIl MOACOJIHEYHUKA
(Helianthus annuus L.) mox seiicrBuem peryJisitopa
pocta AKM B ycaoBusix IOxuoi Crenu YkpauHbl

O. A. Epemenxo !, C. M. Kanenckas !, B. B. Kanurka 2

E-mail: ok.eremenko@mail.ru; svitlana.kalenska@gmail.
com; v.v.kalytka@mail.ru

! HanmoHanbpHbIA YHUBEPCUTET OHOPECYPCOB
1 TIPUPOJIOTIONH30BAHUS YKPAMHEI
Vi1 Tepoes O6opownsr, 15, Kues, Ykpauna, 03041
2 TaBpUYeCKHii TOCYIaPCTBEHHBIIN
arpOTEXHOJOTMYECKUI YHUBEPCUTET
IIp. B. Xmenpuuikoro, 18, Menutornosns, 3anopoxckas o0,
VYkpauna, 72310

Heas. OnpeneneHre BIUSHUS PETYIATOPA POCTa PACTCHHUN
AKM Ha TpOIyKTHBHOCTH KPYITHOIUIOZHOTO COpTa ITOA-
comHeyHrKa JlakoMKa, TTOCEBHBIC M ypOXKaifHbIE CBOWMCTBA
cemsH. MeToabl. ATPOXHUMUYECKHE U OMOMETPHUICCKUE Me-
TomBl. MaTeMaTndecKyto 0OpabOTKy IONYyYSHHBIX Pe3yib-
TaTOB TIPOBOIWIIA C TOMOIIbI0 KpuTepus CThlomeHTa U
JUIEH3UPOBAHHON KOMITBIOTEPHOW mporpamMmbl Agrostat.
Pesyabrarsl. IlpencraBieHbl pe3ynbraTbl HCCIEIOBaHUI
10 BIWSIHUIO peryisitopa pocta pactenuit (PPP) AKM Ha
pocT, pa3BuTHE U (HOPMHPOBAHUE ypOXKAsS TOACOTHEYHHUKA
B YCJIOBHUSX HemocTaTouHoro yBmaxuHeHus Oxwnoi Crern
Vkpaunsl. [IpenmnoceBHas o0paboTka CEeMsIH IOICOTHEY-
HUKa coprta Jlakomka perymstopom pocta pactennii AKM
00yCIIOBIMBACT yBEIHUYCHHUE IUTOMIANN JIMCTOBOH ITOBEPX-
Hocty Ha 22 %; GepTUabHOCTH IbUIBLEI — HA 27 %) cokpa-
IaeT JUTMTENBHOCTh (DEHOJOTHYECKuX (a3 pa3BUTHS B
cpeaHeM Ha 2—-4 fHS, TOBBIINIACT CTOHKOCTh PACTCHHUUI
IIOACOJIHCYHHKA K a0MOTHYECKUM CTpecCaM U YBEINYNBACT
ypokaitHoCTh Ha 26 %. JIoka3aHo, 4TO 10151 BIAMSIHUS BOXHOTO
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nepunura roma uccienosanust (58,4 %) 3HAUNTENHHO TIpe-
BBIIacT TakoByto Biusiaust PPP (32,7 %). BeiBoawl. Pe-
KOMEHJI0BAaHO UCMOJIb30BaTh PEryisarop pocra pactenuit AKM
Ha TI0CeBax MojCONHEYHUKA B KoHneHTpamuu 0,015 r/.

KutioueBble €j10Ba: MOACONHEYHUK, MPOILYKTUBHOCTD, pe-
TYJISITOP POCTa pacTEHUH, THIPOTEPMUUECKUE YCITOBUS, POCT
U Pa3BUTHUE PACTEHUH, CTOMKOCTh K CTPECCaM.
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