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IIpeacraBieHsl pe3yabTaTbl U3YUEHUS] NPOU3BOACTBA SKOJIOIMYECKH YUCTBIX Macel U3 CeMSH U
TUIOJIOB CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP IO TEXHOJIOTHSIM, PAMOHAIEHO COUYETAIOIINM XUMHYECKUE
1 OMOJIOTHYECKUE HAINpaBJICHUS 3alIMThl pacTeHHd. JIeH MacIu4HBINA SBJISETCS LEHHBIM MCTOYHH-
KOM TTOJIMHEHACHIILIEHHBIX JKUPOB, COACPKUT 3HAYUTEIBHOE KOJIMYECTBO O€JIKa, MHIICBBIX BOJIOKOH,
OTHOCHUTCS K IPOAYKTaM (PyHKIIMOHAIBHOW HarpaslieHHOCTH. B ycnoBusix Kuposckoii obmactu mpo-
BEJICHBI UCCIICIOBAHUS BIUSHUS [IPENIApaToOB OMOJIOrMYECKOrO MIPOMCXOKACHHUS Ha yPOXKANHOCTD Ce-
MSH JIbHA MacJIM4HOTO. B moneBom ombITe M3yueHO NMPUMEHEHHE MpernapaToB rymar +7 «310poBbli
ypoxaii» u ncerodakrepun-22K. McenenoBanus npoBoauian Ha JbHE MacauyHOM copta CeBepHBIH,
00pabarpiBas €ro ceMeHa, BereTUPYIOIINE pacTeHus B a3y «eIouKa», a TaKKe coueTast 3TH JIBa CIIO-
coba o0pabotku. [IpumMeHsIM pernaparbl B YUCTOM BUJIC M MCIIOJIB30BAIM UX KOMIUICKCHOE COYeTa-
HUE. YCTaHOBJIEHO, YTO Mpenaparsl OMOIOrMYECKOr0 MPOUCXOKICHHS TOCTOBEPHO MOBBIMIAIOT TOJIe-
BYIO BCXOX€eCTh Ha 2,4% B CpeAHEM IO BapuaHTaM OIIbITOB. MaKkcuMalbHOE IPEBBIIICHUE KOHTPOJIS
OTMEYEHO B BapraHTax ¢ 00paboTKO# ceMsH rymMaToM +7 «3100pOBEIi ypoxkait» (85,6%), a Takxke ¢
KOMIIJICKCOM IIPENapaToB ONOIOrHYECKOTO MPOUCXOXKIeHHS (TyMaT +7 «300pOBBIN ypokaii» + mces-
nobakrepun-2XK) (86,3%), AByKpaTHOE HCIIOJIb30BAHUE KOMIUICKCA IPUBOMT K YBEIMYCHHUIO COXPaH-
HocTH Ha 7,4%. Hanbonpumii 3 QeKT mpruMeHeHUsI Ha YPOXKaHOCTh CeMsIH OTMEUEH IPH MpoBeie-
HUH U3y4aeMbIMH TMpenapaTaMy peIroceBHON 00pab0oTKH M UCTIONIb30BAHUH WX ABYKpaTHO. Makcu-
MaJIbHBIH YPOBEHb YPOXKAHHOCTH OTMEUEH IIPU ABYKPATHOM HCIIOJIb30BAHUU KOMILJIEKCA IIPerapaTros
Oouosyornmyeckoro poucxokaeHus (1,43 1/ra). YcTaHOBIIGHO TOCTOBEPHOE IMOJOKUTEIEHOE BIIMSHHE
JBYKPaTHOTO MPUMEHEHUs KOMIUIEKCA MPenaparoB OMOIOTHYECKOTO MPOUCXOXKICHHS Ha YHCIIO KOPO-
Oouek Ha onHOM pacteHuu (12,3 wT.). Yucno NoIHOLEHHBIX CEMSH B KOPOOOUKE yBEIHMYMBAET 00pa-
00TKa ceMsiH TymaToM +7 «3I0pOBBIi ypokaii», a TakKe AByKpaTHOE MPUMEHEHNE U3y4aeMBbIX Tpe-
MapaToB U UX KOMIUIeKca (B cpeaHeM Ha 16%). He ycTaHOBIEHO TOCTOBEPHOTO BIUSHUS MpENapaToB
Ouoyornyeckoro mpoucxoxaeHus Ha Maccy 1000 cemsH. J{s BbIpammuBaHUS MAaCIUIHOTO JbHA TI0
TEXHOJIOTUH, IPEAYCMAaTPUBAIOLLIECH yBEIMUCHNE CTEIIEHN OMOIOTN3alH, MOKHO PEKOMEHI0BATh HC-
MOJIb30BaHKE KOMITJIEKCa TyMaT +7 «3I0poBBIH ypoxaii» + mcepmobakrepuH-2XK s npenmnoceBHON
00paboTKH ceMsH 1 Tocieayomei 00paboTKu pacTeHui B a3y «eIoukay.

KaroueBble cjioBa: jieH MacIMYHbIH, OMOJIOTH3aLHUSs, TPOLYKTUBHOCTh, PACTUTEIbHBIEC KHUPHI, ITe-
CTHUIMJIHAS HAarpy3Ka
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The results of studying the production of ecologically pure oils from seeds and fruits of agricultural
crops using the technologies rationally combining chemical and biological directions of plant protec-
tion are presented. Oil flax is a valuable source of polyunsaturated fats, contains a significant amount
of protein, dietary fiber, belongs to the products of functional orientation. The research on the effect of
preparations of biological origin on the yield of oil flax seeds was carried out in the Kirov region. The
application of the preparations humate +7 “Healthy Harvest” and pseudobacterin-2L was studied in
the field experiment. The studies were conducted on oil flax of the Severny variety, treating its seeds,
vegetative plants in the “herringbone” phase, as well as combining these two methods of treatment.
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BnusiHue npenapatoB OHOIIOTMYECKOTO TIPOUCXOKICHUS JIsibenxo E.C., Emenes C.A.
Ha YPOXKaiHOCTb CEeMsH JIbHA MACIIMYHOTO B YCIIOBUSIX

Kuposckoii obnmacti

The preparations were applied in pure form and their complex combination was used. It was found
that preparations of biological origin significantly increase field germination by 2.4% on average in
the variants of the experiment. Maximum excess of control was observed in the variants with seed
treatment with humate +7 “Healthy Harvest” (85.6%), as well as with a complex of preparations of
biological origin (humate +7 “Healthy Harvest” + pseudobacterin-2L) (86.3%), double use of the
complex leads to an increase in viability by 7.4%. The greatest effect of application on seed yield was
observed when the studied preparations were used for pre-sowing treatment and applied twice. The
maximum level of yield was observed with twofold use of a complex of preparations of biological
origin (1.43 t/ha). A reliable positive effect of double application of the complex of preparations of
biological origin on the number of bolls on one plant (12.3 pcs.) was established. Treatment of seeds
with humate +7 “Healthy Harvest” as well as double application of the studied preparations and their
complex (on average by 16%) increases the number of full-grown seeds in a boll. No reliable effect
of biological origin preparations on 1000 seed weight was found. The use of complex humate +7
“Healthy Harvest” + pseudobacterin-2L for pre-sowing seed treatment and subsequent treatment of
plants in the “herringbone” phase can be recommended to grow oil flax according to the technology
that provides for an increase in the degree of biologization,
Keywords: oil flax, biologization, productivity, vegetable fats, pesticide load
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INTRODUCTION Among oilseed crops in our country the most
widespread are soybean, sunflower, rape (spring

and winter) [3], as well as oilseed flax. In the

Due to the increasing number of people living
on the planet, the needs of the population and

the processing industry to intensify and expand
the range of work of the industry involved in the
production of oils and fats are increasing [1].
Vegetable fats are of great importance both di-
rectly in human nutrition and for the production
of various products (food or technical).

Our country is characterized by very diverse
soil and climatic conditions. In this regard, the
list of oilseed crops capable of producing sus-
tainable yields of seeds of a given quality differs
by regions of the Russian Federation [2]. Ac-
cording to the Federal State Statistics Service,
18,728.0 thousand hectares of crops that are a
source of vegetable oil were sown in our coun-
try in 2022, of which a significant share (6133.8
thousand hectares) accounts for the Volga Fed-
eral District'.

"URL: https://rosstat.gov.ru/

Kirov Oblast, significant areas are allocated to
spring rape. However, there is a tendency to in-
crease the area of oil flax. In 2022 it was sown
on the area of 2.9 thousand hectares, which is
73% more than in 2021.

The main part of the crops for 2023 in the
Kirov region is occupied by the varieties
VNIIMK 620, Severny (9.1-9.6% each) and
Lirina (13.0%), as well as a high share of un-
sorted flax (more than 60%). In 2024, the crops
increased to almost 7.0 thousand hectares, and
the share of unsorted flax decreased to 37%,
while the crops of the Severny variety increased
to 14.4% and Lirina to 37.4% (with an average
yield level of 10—16 c/ha depending on the con-
ditions of the year).
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Oil flax seeds are a source of fat and protein.
Flax oil belongs to the category of drying oils.
Due to its ability to form a thin strong film in the
air, it is widely used in various industries: phar-
maceutical, aviation, printing, etc. [4]. [4]. Fatty
acidic composition of flax oil allows us to refer
it to the food products of functional orientation.
The lack of essential fatty acids affects the car-
diovascular system, functioning of biological
membranes, fat metabolism processes, etc.?

High content of unsaturated fatty acids in the
oil, when used for food purposes, helps to re-
duce the risk of alimentary-dependent diseases.

Flax seed protein is characterized by a signif-
icant list of essential amino acids, its composi-
tion is close to soy protein. Its introduction into
the diet will help to achieve a balanced diet by
filling the deficiency of amino acids [5-8].

The document “On the Strategy of Scientific
and Technological Development of the Russian
Federation™ identifies as a priority the need ...
to ensure food security...”, which can be realized
by obtaining environmentally friendly products.

Currently, the level of pesticide load in agri-
culture remains quite high [9, 10]. Nevertheless,
the trend of increasing the degree of biologiza-
tion of the industry remains significant [11, 12].
An actual direction of research is the search for
a balance between the use of chemical plant pro-
tection products and the use of biopesticides [13,
14].

The search for analogs of chemical prepara-
tions that have a protective effect on plants from
abiotic and biotic stressors corresponds to the
priority directions of agricultural research. The
study of the effectiveness of the integrated plant
protection components that increase the degree
of its biologization is an important aspect of the
introduction of new format farming elements
into the practice of agricultural production.

The purpose of research was to study the ef-
fectiveness of the effect of preparations of bio-
logical origin on the yield of oil flax seeds and
their quality.

Objectives of the research were as follows:
analyzing the influence of the use of preparations
of biological origin on the formation of the den-
sity of oil flax crops; studying the level of yield
formed under the influence of the preparations
of biological origin; determining their influence
on the elements of the productivity structure.

MATERIAL AND METHODS

The object of research were oil flax plants
and seeds of the Severny variety, a reproduction
of sown elite seeds. It is bred in the Federal Sci-
entific Center “V.S. Pustovoit All-Russian Re-
search Institute of Oil crops”. Pedigree: created
by repeated individual selection from a hybrid
population from crossing a line from the VIR
collection sample (Morocco K-1994) to breed-
ing line No. 157. The variety was included in
the State Register in 1994 and allowed for culti-
vation in the Volga-Vyatka region. Plants of this
variety are characterized by uniform flowering
and maturation, and the growing season in the
Kirov region is characterized by an average du-
ration of 91-95 days. Depending on the meteo-
rological conditions, the height of the Severny
flax can vary between 50-70 cm. Its flattened
stalks are suitable for mechanized harvesting.

The effectiveness of two preparations of bio-
logical origin was studied on oil flax: humate +7
“Healthy Harvest” and pseudobacterin-2L (both
produced in the Kirov branch of the Rosselk-
hozcenter). In the conditions of the Kirov region
(north-east of the Non-Chernozem zone), which
1s part of the fourth agroecological (Volgo- Vyat-
ka) region, these products were studied on ce-
reals, leguminous crops and perennial grasses.
No studies have been conducted on oil flax. Both
products are approved for use in our country.

The basis for production of humate +7
“Healthy Harvest” is natural raw materials of
organic origin (peat or coal), from which humic
substances are extracted. The product is addi-
tionally enriched with trace elements in che-
late form and can be used both for pre-sowing

2Zaporozhskaya L.1., Gammel I.V. Characterization and biological role of essential polyunsaturated fatty acids // Medical Council,

2012, N 12, pp. 134-137.

3Strategy of Scientific and Technological Development of the Russian Federation: approved by the Decree of the President of
the Russian Federation of February 28, 2024, N 145, 2024 // URL: http://publication.pravo.gov.ru/document/0001202402280003 ?i

ndex=2 (date of reference 29.02.2024).
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treatment of seed material and for application to
vegetative plants. Pseudobacterin-2L is a prod-
uct of biological synthesis based on the bacteri-
um Pseudomonas aureofaciens BS 1393, which
has a positive effect on the phytosanitary condi-
tion of plants by suppressing the development
of pathogenic microorganisms. In addition, the
preparation stimulates the growth of the root
system of plants.

Field experiments to study the effect of the
preparations of biological origin were laid in
2022-2023 on the extrafield of Agrotechnopark
of the Vyatka State Agrotechnological Universi-
ty, sod-podzolic soils of which were character-
ized as light- and medium-loamy in granulomet-
ric composition. The content of mobile forms of
phosphorus (P,O,) was very high (288 mg/kg
according to Kirsanov), exchangeable potassi-
um (K,0) was high (178 mg/kg). The content of
organic matter was low at 1.34%, the soils were
very acidic with pH 4.1%.

According to the results of the agrochemical
survey, acidic soils occupy 3/4 of arable land
in the Kirov region. In general, soil conditions
meet the requirements of oil flax, the limiting
factor in obtaining high yields is the soil acidity
(optimally pH 5-6 is required).

The forecrop in both years was spring bar-
ley. Tillage in the spring period is aimed at weed
control and creation of granular and finely com-
pacted layer. It consisted of harrowing at phys-
ical ripeness of the soil (harrow cart SG-15),
two-fold complete cultivation (cultivator KBM-
4,2) and final combined cultivation (cultivator
KOMBI 3). The rate of the applied fertilizer
was N, P, K. kg a.i./ha with the spreader RMU
950 “Farmer”. Sowing was carried out by a row
method (row spacing of 15 cm) with a seed drill
SSFK-7M in the middle of the second ten-day
period of May with a seeding rate of 8 million
germinated seeds/ha to a depth of 3—4 cm. Place-

ment was randomized, fourfold repetition, the
accounting area of plots was 4.5 m?. Harvesting
of the plots was carried out by combine harvest-
er Terrion SR 2010. Laying of the experiment,
observations, research and evaluation of the re-
sults were carried out according to standard and
generally accepted methods (see Table 1)™°.

When treating the seeds, the preparations
dosage of 1 1/t was used, when treating vegeta-
tive plants — 1 1/ha (pseudobacterin-2L) and 0.5
I/ha (humate +7 “Healthy Harvest”).

RESULTS AND DISCUSSION

Unfavorable conditions during the sprouting
period can have a significant impact on crop
yields. In the conditions of the Kirov region
optimal (for sowing and sprouting) soil and air
temperatures are observed at the end of I and be-
ginning of II ten-day period of May. In 2022, the
beginning of the II ten-day period was character-
ized by an average air temperature of 14.5 °C. In
2023 at the same time there was cooler weather
(11.5 °C), but it fully corresponded to the needs
of oil flax to the temperature factor at the initial
stage of development. Usually at this time there
is a sufficient degree of soil moistening. The
amount of precipitation practically did not differ
from the usually observed norms, and it also did
not become a limiting factor for seed germina-
tion. The Selyaninov Hydrothermal Coefficient
of humidification (HTC) for the growing season
2022 was 2.3 (due to high precipitation in June—
July — 117-130 mm), which characterizes it as
overwatered, in 2023 it was quite humid — HTC
1.9 (high precipitation was observed in July —
177 mm). Field germination of oil flax seeds of
the Severny variety in all the variants was, as a
rule, more than 80% (see fig. 1).

In the control, the field germination of the
seeds averaged 82.2% over the years of research.

“The data are presented according to the results of analyses of the accredited laboratory of soil and agrochemicals analyses of

FSBI SCAS “Kirovsky”.

SDospekhov B.A. Methods of field experiment: with the basics of statistical processing of research results. 5th edition, suppl. and

revised. Moscow: Agropromizdat, 1985, 351 p.

®Methods of field experiments with oil crops / edited by V.M. Lukomets. Krasnodar, 2010, 327 p.
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Ta6a. 1. Cxema onbiTa
Table 1. Experiment scheme

Full name Short name
1. Control — without treatment 1. C
2. Seed treatment with humate +7 “Healthy Harvest” 2. Hum (S)
3. Seed treatment with pseudobacterin-2L 3. Ps-2L(S)
4. Seed treatment with humate +7 “Healthy Harvest” + pseudobacterin-2L 4. Hum (S) + Ps-2L (S)
5. Treatment of plants in the “herringbone” phase with humate +7 “Healthy Harvest” | 5. Hum (P)
6. Treatment of plants in the “herringbone” phase with pseudobacterin-2L 6. Ps-2L (P)

7. Treatment of plants in the “herringbone” phase with humate +7 “Healthy Har-

vest” + pseudobacterin-2L

7. Hum (P) + Ps-2L (P)

8. Double treatment (seeds and plants in the “herringbone” phase) with humate +7

“Healthy Harvest”

8. Hum (S) + Hum (P)

9. Double treatment (seeds and plants in the “herringbone” phase) with pseudobac-

terin-2L

9. Ps-2L (S) + Ps-2L (P)

10. Double treatment (seeds and plants in the “herringbone” phase) with humate +7

“Healthy Harvest” + pseudobacterin-2L

The lower value compared to the control was
observed in the variants with no seed pre-sowing
treatment (variants 4-6) and ranged from 77.4 to
80.8%. The coefficient of variation by years of
the indicator characterizing the presence of fa-
vorable conditions for the development of plants
from the seed and for the emergence of seedlings
in field conditions ranged from 11.2 to 14.3 de-
pending on the variants of the experiment. No
significant deviations in the coefficient of varia-
tion between varieties were observed.

The meteorological conditions of the grow-
ing season affect not only the amount of yield,
but also the safety of plants for harvesting (plant
survival rate). During the period from the emer-
gence of sprouts to the onset of the “herringbone”
phase, meteorological conditions 2023 slightly
differed from the average annual values. The ob-
served air temperatures during this period ranged
from 16 to 20°C on average for 1 day, and the
amount of precipitation was small, but not af-
fecting the period of sprouting - “herringbone”.
In 2022, during the similar period of develop-
ment of young flax plants, air temperatures were

10. Hum + Ps-2L (S) + Ps-2L (P)

30-70% lower than the mean annual data. Night
temperatures during this period ranged from 0 to
7°C, while daytime temperatures ranged from 5
to 13°C. Low temperatures were accompanied
by precipitation in the form of rain. The devel-
opment of flax plants in 2022 was slower com-
pared to the following year.

The period of rapid growth, observed in flax
from the end of the “herringbone” phase to bud-
ding, occupied 30-33 days during the study pe-
riod. Temperature characteristics of June 2022
and 2023 were close to the mean annual. A dis-
tinctive feature of this period was the amount of
precipitation, which in 2022 exceeded the norm
by 48%, and July 2023 could be characterized
as dry. Plant development was slower at this
time, but rainfall at the end of the period of rapid
growth had a favorable effect on plant growth.

The transition from budding to flowering
averaged 8 days in 2022 and 7 days in 2023.
Precipitation was absent during most of the pe-
riod, and air temperatures were at or slightly be-
low the long-term average (18-20°C) in 2023
(14-16°C) in 2022.
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Fig. 1. Field germination of oil flax seeds (average for 2022-2023)

During the period from flowering to ripening,
the weather was warm enough for the north-east
of the Non-Chernozem zone in both years. In the
second half of July and most of August 2022,
the average temperature per day was about 19—
20 °C, which is 2-3 °C higher than the usually
observed values. This period 2023 was charac-
terized by an increase in average temperatures
by 2.5-4.5 © C compared to the mean annu-
al data. The amount of precipitation in August
was significantly below the norm both in 2022
and 2023. Seed formation and maturation were
under favorable conditions in the Kirov region.
The duration of the ripening period in flax did
not differ significantly by year and amounted to
52-54 days.

In general, during the vegetation periods of
the studied years the conditions were quite fa-
vorable for flax development and the final safety
of plants was quite high and ranged from 84.0 to
88.7% (see fig. 2).

In the control, which was not subjected to any
treatment with preparations of biological origin,
the safety of plants for harvesting amounted to
81.3% on average across the repetitions. In the

variants, the excess of the proportion of surviv-
ing plants was from 3.3 to 9.1 p.p., which in-
dicates the influence of the use of preparations
on this parameter in the prevailing meteorolog-
ical conditions. The survival rate was higher in
the variants with double application. Treatment
of the seeds and vegetative plants with humate
+7 “Healthy Harvest” and pseudobacterin-2L
increases survival rate by 6.3 and 6.8%, respec-
tively. Joint treatment with the complex of prepa-
rations according to the same scheme increases
the proportion of surviving plants by 7.4%.

The use of biological origin preparations con-
tributed to the growth of seed yield in most of
the studied variants (1.37 t/ha on average for the
variants) (see Table 2).

During the period under consideration, there
was no reliable decrease in any case. As a rule,
seed treatment or application of the preparations
twice had a greater effect on the yield. On aver-
age for 2022-2023, the yield significantly higher
than the control was recorded in such variants
and reached 1.37-1.43 t/ha. More significant
germination was recorded in the variant with
double treatment with complex preparations and
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amounted to 0.14 t/ha with the control yield of
1.29 t/ha.

Sowing density in the described experiment
was sufficient due to good field germination
and favorable meteorological conditions during
growth and development. In this case, branching
in the lower part of the stem was absent in most
plants and formation of a single stem took place.
The number of productive stems was 1.12 per
plant.

On average, 11.62 bolls were formed on each
flax plant (see Table 3). More bolls than the
control were formed in the variants with double
treatment with humate +7 “Healthy Harvest”
(12.1 bolls) and double treatment with a com-
plex of preparations of biological origin (12.3
bolls).

In the control variant, an average of 6.2 full-
grown seeds were formed in a boll. In a number
of variants, the increase in the number of seeds
amounted to more than 11%. More than seven
seeds were formed in variants 2 and 7 (7.1 piec-
es each), as well as in variants 8 (7.4 pieces) and
9 (7.3 pieces).

The weight of 1000 seeds varied from 7.4 to
7.5 g. This indicator in the studied variants was

at the level of control or exceeded it. The pro-
portion of the variants with 1000 seeds weight
below the control level was 30%. At the same
time, there was no significant effect of applica-
tion of the preparations of biological origin on
this parameter.

CONCLUSION

When analyzing the influence of meteorolog-
ical factors on the density of oil flax crops, their
significant negative and reliable influence on this
parameter was not observed. Pre-sowing treat-
ment of oil flax seeds influenced its field germi-
nation. On average, it was higher by 2.4% com-
pared to the control. The best field germination
was observed in the variants that provided seed
treatment with humate +7 “Healthy Harvest”
(85.6%), as well as with a complex of prepara-
tions of biological origin (humate +7 “Healthy
Harvest” + pseudobacterin-2L) (86.3%). Preser-
vation of plants for harvesting in agrometeoro-
logical conditions of the experiment was higher
when flax was treated with preparations of bi-
ological origin. The percentage of safety was
higher in case of double treatments (pre-sowing
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Tabda. 2. YpokallHOCTb CEMSH MaCIMYHOTO JIbHA, T/Ta
Table 2. Yield of oil flax seeds, t/ha

. 2022 2023 Average
Option
t/ha +to1.C t/ha +to1.C t/ha +to1.C

1. C 1,27 — 1,31 — 1,29 —

2. Hum (S) 1,34 0,07 1,41 0,10 1,38 0,09
3. Ps-2L(S) 1,37 0,10 1,44 0,13 1,41 0,12
4. Hum (S) + Ps-2L (S) 1,31 0,04 1,43 0,12 1,37 0,08
5. Hum (P) 1,31 0,04 1,34 0,03 1,33 0,04
6. Ps-2L (P) 1,33 0,06 1,31 0,00 1,32 0,03
7. Hum (P) + Ps-2L (P) 1,28 0,01 1,34 0,03 1,31 0,02
8. Hum (S) + Hum (P) 1,35 0,08 1,47 0,16 1,41 0,12
9. Ps-2L (S) + Ps-2L (P) 1,37 0,10 1,39 0,08 1,38 0,09
10. Hum + Ps-2L (S) + Ps-2L (P) 1,39 0,12 1,46 0,15 1,43 0,14
LSD, 0,06 0,08 0,07

treatment of seeds and vegetative plants). Appli-
cation of the same-name preparations gives an
increase in safety by 6.3-6.8%. Twofold use of
complex humate +7 “Healthy Harvest” + pseudo-
bacterin-2L increases plant density by 7.4%.

The use of preparations of biological origin
contributed to the growth of seed yield in most
of the studied variants. The greatest effect of ap-
plication was observed in case of influence on

the seeds by pre-sowing treatment and use of
preparations twice. On average for two years,
the maximum yield level, characterized by a
reliable excess, was observed when using the
complex of preparations of biological origin
twice (1.43 t/ha).

A significant positive effect of double appli-
cation of the complex of preparations of biolog-
ical origin on the number of bolls per plant (6%

Taba. 3. DIeMeHTHI CTPYKTYPBI IPOTYKTUBHOCTH JIbHA MACIUYHOTO (B cpeaHem 3a 2022-2023 rr.)
Table 3. Elements of the structure of oil flax productivity (on average for 2022-2023)

Option Bolls on one plant, pcs. Sebe(ji i;c(;le Weight of 1000 seeds, g
1. C 11,6 £0,2 6,2+0,3 7,5+0,1
2. Hum (S) 11,8 +£0,3 7,1 £0,2% 7,4+0,1
3. Ps2L(S) 11,2+0,3 6,1 £0,3 7,6 0,2
4. Hum (S) + Ps-2L (S) 10,8 £ 0,4 6,8 £0,2 7,6+0,2
5. Hum (P) 11,2+0,3 6,5+0,2 7,4+0,2
6. Ps-2L (P) 11,4+0,3 6,2+0,3 7,5+0,2
7. Hum (P) + Ps-2L (P) 11,9+0,3 6,8+0,2 7,4+0,1
8. Hum (S) + Hum (P) 12,1 +£0,2 7,1 £0,3* 7,5+0,1
9. Ps-2L (S) + Ps-2L (P) 11,9+0,3 7,4+ 0,2%* 7,5+0,1
10. Hum + Ps-2L (S) + Ps-2L (P) 12,3 +0,3* 7,3 +£0,2%* 7,5+0,2

Note. The differences are significant at the probability level:*P>0,95; **P>0,99.
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more than the control) was found. The formation
of full-grown seeds in one boll was significant-
ly influenced by seed treatment with humate +7
“Healthy Harvest”, as well as by double appli-
cation of the studied preparations and their com-
plex (by 16% on average). No significant effect
of humate +7 “Healthy Harvest”, pseudobacter-
in-2L and their complex on the weight of 1000
seeds was recorded.

Thus, it is possible to recommend the dou-
ble application (treatment of seeds and vegeta-

tive plants) of the complex of preparations of 9

biological origin humate +7 “Healthy Harvest”
+ pseudobacterin-2L for oil flax in order to in-
crease seed yield in the system of biological
farming in the agrometeorological conditions of
the north-east of the Non-Chernozem zone.
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