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Abstract

Background. For the first time in conditions of the southern Non-Black Earth
Region, comprehensive researches were carried out to study the influence of mi-
crobiological fertilizers Phosphatovite, Baikal EM, Azotovite on the productivity of
promising hybrids NK Neoma, ST Bacardi in conditions of a training experimental
field of Ryazan State Agrotechnological University Named after P.A. Kostycheyv,
Ryazan region, Russia.

Purpose. The purpose of the work was to identify the efficiency of agrochem-
icals in agrocenoses of various sunflower hybrids in conditions of Ryazan region.

Materials and methods. The two-factor field experiment was launched in 2022
and 2023. The studies were carried out according to the experimental design: 1.
Control (without treatment); 2. Microbiological fertilizer Phosphatovite; 3. Micro-
biological fertilizer Baikal EM; 4. Microbiological fertilizer Azotovite.

Results. The average yield of sunflower seeds in options with hybrid SI Bac-
ardi was lower (23.4-26.4 dt/ha) than in hybrid NK Neoma (24.0-26.8 dt/ha). On
average, the maximum yield was found for the option with the action of Azotovite,
1 I/ha on plots with hybrid NK Neoma, and amounted to 26.8, which was 2.8 dt/ha
more than the control option. Qualitative analysis of seeds showed that the micro-
biological fertilizers used did not significantly affect the oil content of sunflower.
Let us highlight the higher oil content of hybrid SI Bacardi: 47.4-49.3%, which was
1.5-2% higher than that of hybrid NK Neoma. The maximum fat yield was obtained
in options NK Neoma + Azotovite (1 230.1 kg/ha) and SI Bacardi + Baikal EM (1
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258.0 kg/ha), where the indicator depended mainly on seed productivity. The max-
imum oil content was obtained with Phosphatovite + SI Bacardi option (49.3%).

Conclusion. In the conditions of the Ryazan district of the Ryazan region, it is
recommended to grow sunflower hybrids ST Bacardi, NK Neoma with the use of
microbiological fertilizers Azotovit, Phosphatovit and Baikal EM in culture cultiva-
tion technology as seed treatment before sowing and application during the growing
season in the period of 4-8 real leaves.

Keywords: sunflower; hybrid; variety; agrochemicals; microfertilizers; yield;
quality; oil content
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BBIPAIIUBAHUE 'MBPU10B
HNOACOJHEYHUKA B 3ABUCUMOCTH
OT OBPABOTKHN AT'POXUMUKATAMHU
B YCJIOBUAX IOJKHOM YACTH HEUEPHO3EMHOM
30HbI POCCHUH

J.B. Jlebeoes, /I.B. Bunozpaoos,
T.B. 3yokoea, M.I1. Makaposa

Annomauusn

OGocHoBaHue. Briepsble B ycloBusx 10xHOro HeuepHozeMbsl, IPOBEIEHbBI KOM-
IUIEKCHBIE UCCIICIOBAHUS 110 U3YUCHHIO BIUSHUS MUKPOOUOIOTHYECKHUX YIOOpEHHUIt
docdarosut, baitkan DM, A30TOBUT Ha MPOAYKTUBHOCTh MEPCHEKTHBHBIX THOPHU-
nos HK Heoma, CU bakapnu B yciaoBUsX y4eOHOIO ONBITHOro nois Ryazan State
Agrotechnological University Named after P.A. Kostychev, Pszanckoii o6nactu, Poccust.

Heab. Llenp nccrenoBanust — BbISBUTH 3Q(PEKTUBHOCTD JACHCTBUS arpOXUMHKATOB
B arpoIIeH03aX Pa3IIIHBIX THOPHIIOB MOICOTHEYHHKA B YCIOBUSX Psi3aHcKoi obmacTn.

Marepuaisl 1 MeTOAbI. [ToneBoii 1ByX(aKTOpHBII OMBIT ObLT 3a510keH B 2022
n 2023 ropax. MccnenoBanust MpoBOAMIM cOmIacHO cxeme ombita: 1. KonTposns (6e3
00pabotku); 2. Mukpobuosoruueckoe yaoopenue ®ocgarosut; 3. MUKpoOHOIOTH-
yeckoe ynoopenue «baiikandMy»; 4. Mukpobuonoruieckoe y100peHue A30TOBUT.
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Pe3yabraThl. B cpenneM, ypoxkaifHOCTh CEMsIH ITOJCOTHEYHHIKA Ha BApHAHTAX
¢ rubpunom CU bakapau Obina Huxe (23,4-26,4 1i/ra), yem no rubpuny HK Heoma
(24,0-26,8 1/ra). B cpenneM, MakcuMallbHasl ypOXKaiiHOCTH BBISIBIICHA IO BAPHAHTY
¢ neiictBuemM A30ToBUT, | J/ra Ha aensHkax ¢ rudpugom HK Heoma, u cocraBuia
26,8, yto Ha 2,8 11/ra Gosble KOHTPOJIBHOTO BapuaHTa. KadecTBeHHbII aHaIu3 ce-
MSTH [10Ka3aJ1, YT0 IPUMEHIEMbIE MUKPOOHOJIOTHYECKUE YAOOPEHHUS CYILIECTBEHHO
He OKa3aJu BIMSHHE HA MAaCIMYHOCTH MO/ICONMHEYHNKA. Brienum Goree BEICOKYIO
MacamgHocTh 1o rubpuny CU bakapam 47,4-49,3%, uto Ha 1,5-2% BbIlIe, YeMm
y HK Heoma. MakcumanbHblil BeIxo[ skupa noiydeH Ha Bapuantax HK Heoma
+ Asorosut (1230,1 kr/ra) u CU Bakapnu + baiikan®OM (1258,0 kr/ra), rae no-
KazaTelb 3aBHCEN, B OCHOBHOM, OT CEMEHHOI MPOAYKTHBHOCTH. MaKkcuMabHas
MacJIMYHOCTh ObLIa noixydeHa Ha Bapuante docdarosut + CU bakapau (49,3%).

3akuouenne. B ycnoBusix Ps3anckoro paiiona Psizanckoi 00nacTu peKoMeH-
Iyercs BeIpanmBark ruopusl moaconnednnka CU bakapau, HK Heoma ¢ mpume-
HEHHMEM B TEXHOJIOTHUH BBIPAIIMBAHUS KYJIBTYPbl MUKPOOHOJIIOTHUECKUX yI0OpEeHU
AszoroBut, ®ocdarosut u baiikan DM B kauecTBe 00pabOTKH CEMsH 10 IOCEBA U
MIPUMEHEHUH 110 BeTeTalluy B TIEPHOJ 4-8 HACTOSIINX JINCTHEB.

KuroueBble ¢J10Ba: 1OJICOIHEUHHK; THOPU; COPT; arpOXMMUKAThI; MUKPOYIO0-
OpeHust; ypOxKaHHOCTh; KA4eCTBO; MAaCIUYHOCTh

Jast uurupoBaunust. Jledenes, /. B., Bunorpanos, /1. B., 3yokosa, T. B., & Ma-
kaposa, M. II. (2025). BeIpamuBanue ruOpuioB IOJCOIHEUHUKA B 3aBUCUMOCTHU
0T 00pabOTKM arpOXMMHUKATAMK B YCIOBHUSX KKHOW yacTH HeuepHO3eMHO 30HBI
Poccun. Siberian Journal of Life Sciences and Agriculture, 17(2), 370-386. https://
doi.org/10.12731/2658-6649-2025-17-2-1106

Introduction

The consumption of vegetable oil by the population of many countries of
the world is increasing, and animal fats are decreasing, which is explained by
a number of benefits of vegetable fats for human health. In addition, the pro-
duction of vegetable oil is more economically profitable than the production of
animal fats, especially butter [1-5].

Husks and threshed baskets are excellent food for animals. Threshed bas-
kets contain up to 3.5-4% fat, 5-8% protein, 14-17% fiber and up to 60% ni-
trogen-free extractives.

Over the past 20 years, an unfavorable situation has developed in the pro-
duction of oilseeds, and especially sunflower. The production of vegetable oil
in Russia is experiencing increasing difficulties caused by an increasing short-
age of raw materials. As a result of this, our country has changed from being



Siberian Journal of Life Sciences and Agriculture, Tom 17, Ne2, 2025 373

an exporter of vegetable oil to becoming a permanent importer. There are no
objective reasons for this, since oilseeds have long been widely cultivated in
Russia. It should be noted that with the transition to market relations, the sun-
flower area in the country increased by 1.5 times [6-10].

Currently, to solve the problem of increasing the production of oilseeds, it is
necessary to accelerate the creation of new, more productive and adaptive sun-
flower varieties and hybrids. And the promotion of sunflower to more northern,
non-traditional zones of its cultivation through the introduction of ultra-early
ripening varieties and hybrids will make it possible to more widely develop the
production of vegetable oil in these areas and reduce, and possibly completely
stop, the import of vegetable oil [11-15].

The introduction of such macroelements as N and K leads to some de-
crease in oil content, and phosphorus fertilizers do not have any significant
effect on this indicator. Mineral nutrition conditions also affect the quality
composition of the oil. Many scientific data have revealed that increasing
the level of nitrogen and potassium nutrition helps to increase the content of
oleic acid, while simultaneously decreasing linoleic acid. It is noted that va-
rieties and hybrids belonging to different morpho biological groups respond
approximately equally to fertilizers. Scientists have found that the applica-
tion of microfertilizers and agrochemicals has a better effect on the balance
of the fatty acid composition of sunflower seeds, compared to the application
of macroelements [16-21].

Despite the relatively large number of studies conducted on the effect of
fertilizers on sunflower yields and product quality, it should be recognized that
the problem was and remains relevant. Zonal differences in the sunflower fer-
tilizer system have not been determined, agrochemically effective varieties and
hybrids have not been identified, and there is no clarity in theoretical approach-
es. Often, with a very large NPK removal from the crop, sunflower responds
poorly to increased doses of fertilizers. The problem of using fertilizers in the
northern sunflower growing regions is especially unclear.

Since the yield of sunflower largely depends on the amount of moisture in
the 150-200 cm layer of soil, it should not be placed immediately after crops
that strongly dry out the soil to a great depth (alfalfa, sugar beets, Sudan grass).
After such crops, sunflower can be sown no earlier than after 2-3 years.

Based on this, it became an urgent need to conduct comprehensive research
to develop the basic elements of sunflower cultivation technology in the crop
nutrition system in conditions of the south of the Non-Black Earth Zone of
Russia; a broad study of the varietal composition of sunflower of various se-
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lections in order to select the most suitable lines for our conditions, taking into
account that there is not enough regional research in the State Variety Network
of Russia [21-24].

We state that early studies with these microbiological fertilizers were car-
ried out on such crops as potatoes, winter and spring wheat, spring barley and
soybeans. From the oilseed group of crops, work on the study of the action of
agrochemicals Azotovite and Phosphatovite was carried out on crops of white
mustard, spring rapeseed, oilseed flax and spring wheat. In domestic scientific
sources, there are no studies with the desired microbiological fertilizers in sun-
flower agrocenoses, including in the Non-Chernozem region.

New promising microbiological fertilizers Azotovite and Phosphatovite
provide plants with nitrogen and phosphorus nutrition, increase productivity,
suppress phytopathogenic microflora, increase the effectiveness of nitrogen
mineral fertilizers, reduce the toxic effect of fungicides on plant seedlings,
restore soil fertility. Strains of beneficial microorganisms contained in Baikal
EM-1 and other fertilizers under study, after preliminary preparation in a nutri-
ent solution, activate the activity of beneficial microflora, accelerate the process-
es of humus formation, to some extent, due to the competition of the nutrient
medium, suppress the reproduction of pathogens of fungal and bacterial plant
diseases. A solution based on EM preparations is used to create more favorable
conditions for plant growth, increase overall immunity, reduce the growth of
pathogenic microflora, watering the soil or any organic residues (in a compost
heap or a layer of organic matter in beds): to accelerate the decomposition of
peelings, peel, green mown grass and hay, small branches, straw, tree bark, tops.
As a result, nutrients in the soil become more accessible to plants.

The scientific novelty of the research consisted in the studied effect of mi-
crobiological fertilizers Azotovite, Baikal, Phosphatovite on sunflower produc-
tivity in the conditions of the south of the Non-Chernozem region for the first
time in the region. The paper reveals the nature of the development of crop
hybrids by phases of development, in addition to yield, an analysis of the fat
content and economic efficiency of cultivation according to research options is
also proposed, recommendations for production on the introduction of the most
effective experience options are given.

The study of the elements of biologization, using fertilizers such as Azoto-
vite, Phosphatovite and Baikal, in such a complex, taking into account chemi-
calization, intensive technology for growing sunflower oil seeds is an important
factor in the balance of ecological equilibrium, which helps to reduce the ad-
verse environmental impact on the environment. The desire to find a new, rela-
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tively cheap and environmentally safe way to increase the yield of such a highly
profitable crop as sunflower has determined the direction of our research.

Materials and methods

Research methods and methodology for studying sunflower agrocenoses
were based on a generalization of scientific sources by domestic and foreign
authors, laboratory and field studies, phenological observations, records, in ac-
cordance with recommendations and generally accepted methods, using correla-
tion and statistical analysis of the experimental data obtained. Microsoft Office
Excel 10 was used for statistical work.

A two-factor field experiment was carried out in 2022 and 2023 on gray
forest soils. The object of the research included sunflower hybrids NK Neoma,
SI Bacardi (factor B).

According to factor A, microbiological fertilizers Phosphatovite, Baikal EM,
Azotovite were used for sunflower.

The experimental design was as follows: 1. Control (without treatment); 2.
Microbiological fertilizer Phosphatovite. Pre-sowing seed treatment, agrochem-
ical consumption - 0.5 I/t of seeds, working solution consumption - 10 1/, as
well as foliar feeding: 1st - in the phase of full germination, 2nd - in the phase
of 6-8 leaves, agrochemical consumption — 1.0 I/ha, working solution consump-
tion — 300 I/ha; 3. Microbiological fertilizer Baikal EM (products of the EM
series) brand: Baikal EM (aqueous solution). Pre-sowing seed treatment, agro-
chemical consumption — 2.0 1/t of seeds, working solution consumption — 10 I/t.
Foliar feeding: Ist - in the phase of full germination, 2nd - in the phase of 6-8
leaves, agrochemical consumption - 6.0 I/ha, working solution consumption -
300 1/ha; 4. Microbiological fertilizer Azotovite. Pre-sowing seed treatment,
agrochemical consumption - 0.5 1/t of seeds, working solution consumption -
10 1/t, as well as foliar feeding: 1st - in the phase of full germination, 2nd - in
the phase of 6-8 leaves, agrochemical consumption — 1.0 1/ha, working solution
consumption — 300 I/ha.

Agrotechnical measures for sunflower cultivation were in accordance with
existing zonal recommendations.

After harvesting the forecrop (winter wheat) in all variants of the experi-
ment, peeling was carried out to a depth of 6-8 cm, then, as weeds grew, disking
was carried out to a depth of 8-10 cm. Fertilizers were applied for pre-sowing
cultivation. Ammonium nitrate, potassium sulfate, and ammophos were used
in terms of the active ingredient. Phosphorus-potassium fertilizers were applied
at a dose of 60 kg of active substance and plowing was to a depth of 24-26 cm.
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In the spring, to destroy weed seedlings, the soil was cultivated in two layers.
For all variants, background N, ,.P, K, was used.

Hybrids NK Neoma and SI Bacardi were studied. Sowing was carried out
in a dotted manner with row spacing of 70 cm to a depth of 6-8 cm. The sowing
time was the 1st decade of May (May 1-5). The seeding rate was 45.0 thousand
viable seeds per 1 ha.

Sunflower cultivation was carried out using Clearfield technology, using
herbicide Nopasaran, 1 I/ha and Dash adhesive, 1 1/ha. Harvesting was carried
out in September individually, in the phase of full ripeness; the plants were
previously desiccated.

During the growing season, phenological observations and measurements
of the main linear and photosynthetic parameters were carried out. Biometric
and yield data were processed by analysis of variance.

The area of the experimental plot was 100 m?, the registration plot was
75 m?, the number of replications was four.

Results and discussion

The seasonality of the year was well expressed in Ryazan region, as in other
regions of the temperate zone. The duration of the growing season was about
140 days a year. The sum of active temperatures was 2 200 — 2 300 degrees. The
hydrothermal coefficient ranged from 1.1 to 1.2 units. Indicators hydrothermal
coefficients characterizing weather conditions of Ryazan region during the ex-
periment are presented in Figure 1.

m2022
m2023

April May June July August September

Figure 1. Hydrothermal coefficients for growing seasons of spring grain crops,
in 2022, 2023
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The weather conditions of the sunflower growing seasons during the exper-
iments were characterized by sharp temperature changes and unstable moisture
regimes. Thus, the HTC of the growing season of 2022 was characterized as
dry (0.84), while in the period of 2023 sufficient moisture was observed, its
values reached 1.18.

There were no significant differences in the development of plants accord-
ing to the experimental options, until the second treatment was carried out in
the phase of 6-8 true pairs of leaves of the crop (Table 1).

Table 1.
The beginning of phenological phases of sunflower development depending
on the variant of microbiological fertilizer (using the example of hybrid NK Neoma)
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Control 06.05/17.05]23.05|01.06| 15.06|24.06/ 08.07 [24.07| 12.08 |30.08{08.09|30.09

Phosphatovite [06.05[16.05(22.05|30.05 | 18.06 28.06| 11.07 |27.07| 16.08 [02.09{10.09|30.09

Baikal EM  |06.0516.05/22.05|30.05 | 17.06 29.06( 14.07 |29.07| 18.08 |04.09(14.09(30.09

Azotovite |06.05[16.05/22.05 |30.05 | 18.06 (30.06| 13.07 |29.07| 19.08 [05.09|15.09{30.09

Foliar feeding of Azotovite, Phosphatovite and Baikal EM, carried out at
this time, taking into account the first treatment, contributed to more intensive
plant development, the duration of the interphase periods of budding - seed for-
mation increased by 2-6 days from the control. In options treated with Baikal
EM, the flowering period of sunflower was 2-4 days longer than in the control,
this allowed the crop plants to form larger seeds and more of them, in options
with Azotovite the period was longer by 5 days, in options with Phosphatovite
- by 2-3 days.

In general, it was noted that pre-sowing seed treatment and foliar feeding
of plants with aqueous solutions of microbiological fertilizers contributed to an
increase in the duration of the sunflower growing season by 3-9 days, depending
on the fertilizer option used. Note that the growing season of NK Neoma was
4-8 days longer than ripening of hybrid SI Bacardi.

During phenological observations, the phytosanitary condition of crops was
noted. During the observation period, such pests were identified as the gray beet
weevil, sunflower long-horned beetle, herbivorous bugs, all pests within the
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EPV. Heavy rainfall in the first two decades of July provoked the development
of downy mildew, which was noted on single sunflower plants. No dependence
of the intensity of disease development on plant treatments with microbiologi-
cal fertilizers Baikal EM, Azotovite and Phosphatovite was identified. Annual
dicotyledonous and cereal weeds were represented by white pigweed, tenacious
bedstraw, knotweed, chicken millet, green bristle grass.

An analysis of the crop structure showed that the maximum plant height
(171.1 cm) and the number of seeds per basket (1 046.4 pcs.), on average over
two years, were in options with hybrid NK Neoma (Figure 2, Table 2).

180
160
140
120
100
= NK Neoma
80 .
m SI Bacardi
60
40
20
0 T
control Phosphatovite Baikal EM Azotovite
Figure 2. Height of sunflower plants depending on the factors studied, cm
Table 2.
The structure of the sunflower harvest of hybrid NK Neoma depending
on the microbiological fertilizer treatment option, average 2022-2023
Hez%ht al}\e/ilazlfrﬁgse Diameter of | Seeds from | Weight of lit?f:tg,e})gre
Ne | Option ,; | the basket, | the basket, 1 000 P
plants, | thousand m?% om o seeds harvest, thou-
cm ha pes. "8 sand pcs/ha
L [Con-l 57 21.8 20.4 933.4 53.7 423
trol
Phos-
2. |phato-| 155.7 22.4 20.8 965.2 54.7 42.2
vite
3. |Baikall 06 238 229 1025.6 53.5 44.0
EM
4, fif:“" 171.1 236 228 1046.4 53.0 435
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In general, NK Neoma turned out to be the taller hybrid (152.7-171.1 cm),
which was 9.6-23.1 cm higher than SI Bacardi, depending on the treatment op-
tion with microbiological fertilizers.

At the same time, the diameter of the basket, depending on the hybrid stud-
ied, was relatively the same (20.4 — 24.2 cm). The maximum diameter of the
basket was found in the option of hybrid SI Bacardi + Baikal EM, and amounted
to 24.2 cm. A larger radius of the sunflower basket stimulated the appearance of
more seeds. Microbiological fertilizers stimulated an increase in the diameter
of the basket compared to the control (Figure 3).

Treatment options (according to the experimental design):
1 — control (without treatment); 2 — Phosphatovite; 3 — Baikal EM; 4 — Azotovite
Figure 3. Typical baskets of options in an experiment to study microbiological
fertilizers (using the example of hybrid NK Neoma)

The maximum leaf area was revealed in the option with treatment with
Baikal EM and Azotovite - 23.8 and 23.6 thousand m?/ha, respectively (NK
Neoma); and when treated with Baikal EM - 21.0 thousand m*/ha (SI Bacardi).

The weight of 1 000 sunflower seeds varied between 53.0-54.7 g (NK Neo-
ma) and 49.9-52.5 g (SI Bacardi), and did not significantly depend on the factor
of treatment with microbiological fertilizers.

When the phase of complete seed ripening and favorable weather set in, we
began harvesting sunflowers and calculating the seed yield (Table 3).

The average yield of sunflower seeds in options with hybrid SI Bacardi was
lower (23.4-26.4 dt/ha) than with hybrid NK Neoma (24.0-26.8 dt/ha). On aver-
age, the maximum yield was found for the option with the action of Azotovite,
1 I/ha on plots with hybrid NK Neoma, and amounted to 26.8, which was 2.8
dt/ha more than the control option.
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Table 3.
Yield (dt/ha) of sunflower by options in the experiment
Yield, dt/h: .
No Treatment Hvbrid e a Yield increase,
. option y 2022 | 2023 a;’;' dt/ha
1 | Control NK Neoma (Control) {23.9 [24.1 |24.0 -
' SI Bacardi 23.0 [23.8 |23.4 -0.6
5 | Phosphatovit NK Neoma 24.2 126.9 |25.6 +1.6
+ | TROSPRAOVIES S Bacardi 24.4 266 |255 +1.5
. NK Neoma 25.5 |27.0 [26.2 +2.2
3. | Baikal EM SI Bacardi 247 276 |26.1 2.1
4 | Agotovite NK Neoma 253 [28.3 |26.8 +2.8
’ SI Bacardi 254 (274 |26.4 +2.4
LSD,. interaction AB, dt/ha|3.02 |2.33

Note that crop yields in 2023 were higher than in 2022, which could be
explained by better climatic conditions, warmer and more humid weather. The
maximum yield by year was identified in 2023 on hybrid NK Neoma with
Azotovite treatment, 1 1/ha (28.3 dt/ha).

Analysis of sunflower oil content depending on the factors studied is pre-
sented in Table 4.

Table 4.
Oil content of seeds (%) of sunflower hybrids depending
on the microbiological fertilizer, average for 2022-2023

No Option Oil content, %
NK Neoma | SI Bacardi
1. | Control 46.6 48.6
2. | Phosphatovite 46.4 49.3
3. | Baikal EM 46.7 48.2
4. | Azotovite 459 474
LSD, . interaction AB, % 2022 —2.28; 2023 —3.17

Qualitative analysis of the seeds showed that the microbiological fertiliz-
ers used did not significantly affect the oil content of sunflower. Let us high-
light the higher oil content of hybrid SI Bacardi: 47.4-49.3%, which is 1.5-2%
higher than that of hybrid NK Neoma. The maximum fat yield was obtained in
the options NK Neoma + Azotovite (1 230.1 kg/ha) and SI Bacardi + Baikal
EM (1 258.0 kg/ha), where the indicator depended mainly on seed productiv-
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ity. The maximum oil content was obtained with Phosphatovite + SI Bacardi
option (49.3%).

The economic efficiency of the studied techniques was calculated based on
the price of sunflower (1 ton/23 thousand rubles). Note that until 2023, the price
of sunflower remained twice as high. The costs of the studied microbiological
fertilizers ranged from 460-530 rubles per 1 hectare, and did not bring signifi-
cant costs in technology (Table 5).

Table 5.
Economic efficiency of growing sunflower according to experimental options
Net in-
No | Treatment Hybrid Yield, pelfl);s irii)(;slse come Profit-
o . , , o
option dt/ha rub/ha | rub/ha (profit), | ability,%
rub/ha
NI Neoma (Con-| 240 | 36900 | 55200 | 18300 | 496
1. | Control trol)

SI Bacardi 234 {36900 | 53820 | 16920 45.8

Phospha- | NKNeoma | 256 | 37100 | 58880 | 21780 | 587

2. |Pho
tovite SI Bacardi 25.5 | 37100 | 58650 | 21550 58.1
 |Baikal NK Neoma | 262 | 37400 | 60260 | 22860 | 61.1
" |EM SI Bacardi 26.1 | 37400 | 60030 | 22630 | 60.5

NK Neoma 26.8 | 37100 | 61640 | 24540 66.1

4. | Azotovite
ST Bacardi 26.4 | 37100 | 60720 | 23620 63.7

Calculations showed that Azotovite treatment option with hybrid NK Neoma
not only provided the highest yield, but was also the most efficient. The net in-
come in this case was 24 540 rubles/ha, and the profitability level of sunflower
production was 66.1%. The lowest economic result and profitability of 45.8%
was provided by the option without fertilizer treatment on Bacardi SI hybrid.

Conclusions

Pre-sowing treatment of seeds and foliar feeding of plants with all aqueous
solutions of microbiological fertilizers contributed to an increase in the duration of
the sunflower growing season by 3-9 days, depending on the fertilizer used. The
growing season in the experiment with hybrid NK Neoma was 4-8 days longer
than the ripening period for hybrid SI Bacardi. The maximum indicators for plant
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height (171.1 cm) and the number of seeds per basket (1 046.4 pcs.), on average
over two years, were in options with hybrid NK Neoma. In general, hybrid NK
Neoma turned out to be the taller hybrid (152.7-171.1 cm), which was 9.6-23.1
cm higher than hybrid SI Bacardi, depending on the treatment option with the
microbiological fertilizer. The maximum diameter of the basket was found in the
variant of hybrid SI Bacardi + Baikal EM, and amounted to 24.2 cm. The mass
of 1 000 sunflower seeds varied between 53.0-54.7 g (NK Neoma) and 49.9-52.5
g (SI Bacardi), and did not significantly depend on the factor of treatment with
microbiological fertilizers. The maximum leaf area was revealed in the variant
with treatment with Baikal EM and Azotovite - 23.8 and 23.6 thousand m?/ha,
respectively (NK Neoma); and when treated with Baikal EM - 21.0 thousand m%/
ha (SI Bacardi). On average, the yield of sunflower seeds in options with hybrid
SI Bacardi was lower (23.4-26.4 dt/ha) than in hybrid NK Neoma (24.0-26.8 dt/
ha). On average, the maximum yield was found for the option with Azotovite, 1
1/ha on plots with NK Neoma hybrid, and amounted to 26.8, which was 2.8 dt/ha
more than the control option. Qualitative analysis of the seeds showed that the
microbiological fertilizers used did not significantly affect the oil content of sun-
flower. Let us highlight the higher oil content of SI Bacardi hybrid: 47.4-49.3%,
which was 1.5-2% higher than that of NK Neoma. The maximum fat yield was
obtained in options NK Neoma + Azotovite (1 230.1 kg/ha) and SI Bacardi +
Baikal EM (1 258.0 kg/ha), where the indicator depended mainly on seed produc-
tivity. The maximum oil content was obtained with Phosphatovite + SI Bacardi
option (49.3%). The Azotovite treatment option on hybrid NK Neoma not only
provided the highest yield, but was also the most efficient. The net income in this
case was 24 540 rubles/ha, and the profitability level of sunflower production was
66.1%. The lowest economic result and profitability of 45.8% was provided by
the option without fertilizer treatment on hybrid SI Bacardi.
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