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The issue of stable and efficient production of the necessary amount of high-quality
agricultural products, including buckwheat grain, is becoming increasingly important. Achieving
sustainable and high yields is also closely related to soil fertility, which depends on the intensity
of biological processes in the soil. Therefore, improving buckwheat cultivation technologies
through the combination of agrotechnological elements and biotechnological cultivation
practices will contribute to the realization of its genetic potential.

Field research on determining the impact of fertilizer systems and biopreparation on
buckwheat yield and productivity was conducted from 2020 to 2023 at the laboratory of agriculture
at Institute of Agriculture of the Steppe, National Academy of Agrarian Sciences in stationary
short rotation crop experiments.

was found that the fertilizer system had the most significant impact on buckwheat yield.
Under the organic-mineral fertilizer system, buckwheat yield was the highest at 1.62 t/ha, while
the mineral fertilizer system resulted in a grain yield of 1.46 t/ha, significantly exceeding the yield
without fertilizer application, which was 1.07 t/ha (LSD .= 0.07 t/ha).

The increase in yield due to the fertilizer system Jjactor was the highest, with a growth
of 0.56 t/ha or 50.7% for the organic-mineral system and 0.38 t/ha or 35.7% for the mineral
system, compared to the no fertilizer variant. The most effective was the use of a biopreparation
without fertilizer application, which contributed to an additional buckwheat yield of 0.19 t/ha
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or 17.7%. The combined effect of the fertilizer system and biopreparation determined higher
buckwheat productivity. Under the organic-mineral fertilizer system, seed treatment with
the biopreparation resulted in the highest grain units yield, feed units, and digestible protein
at 2.28 t/ha, 3.63 t/ha, and 0.29 t/ha, respectively. The fertilizer system had a more significant
effect on buckwheat productivity, resulting in an additional yield of 0.67—1.11 t/ha of grain units
yield, 2.85—3.40 t/ha of feed units, and 0.07—0.11 t/ha of digestible protein.

Key words: yield, productivity, fertilizer system, biopreparation, buckwheat.

Mawenro FO.B., Cokonoscvka I.M. IIpodykmuenicme zpeuku 3anexcHo 6i0 cucmemu
y0obpennn ma inoKynauii Hacinua dionpenapanmom

IIpobnema cmabinohozo ma egekmusHo2o BUpOOHUYMEA HeoOXiOHOT KinbKocmi AKICHOL
CIbCbKO20CN00apCcbKoi npodyKyil, 30Kpema 3epHa epeuku, Hadysae 6ce Oibuol aKnyaibHOCHI.
Ompumanns cmanux i BUCOKUX 8podIcaie be3nepepeno nos sa3ame maxodlc 3 pooiouicmio IpyHmy,
KA 3a7exHcumy 8i0 IHMEHCUBHOCMI NPoYecis HeummedisibHocmi opeawnizmie y rpyumi. Takum
YUHOM, YOOCKOHAIEHHS MEXHONO02IU BUPOWYBAHHA 2PeUKU Yepe3 NOEOHANHSA Oii eleMeHmis azpo-
nomenyiainy.

Tonbosi docniodicents woo0o SUHAYEHHS 6NIUGY cUCHeM YOoOpenHs ma bionpenapamy Ha
Ypodrcaiinicme ma npoOyKmueHicme 2peuku nposoounucs npomseom 2020-2023 pp. na 6asi
aabopamopii 3emaepobcmea Incmumymy cinbcvrkozo eocnodapcmea Cmeny HAAH 6 cmayio-
HapHux 00caioax cieo3min Kopomxoi pomayii.

Byno ecmanoeneno, wjo Haubinbwt iCMOMHO HA YPOJCAUHICMb cpeuKu GNIUGaA8 Paxmop
cucmema y0obpenns. 3a opeano-minepanbHoi cucmemu YOOOPenHs Ypodcainicms epeuku oyna
Havsuworo, 1,62 m/ea, minepanvua cucmema yoobpenus 3abesneuysana 30oupanns 1,46 m/ea
3epPHA ZpeuKu, wjo ICMOMHO NEPesUUy8ano NOKAZHUKYU HA QOHI Oe3 BUKOPUCMAaHH 000pug —
1,07 m/2a (HIP . =0,07 m/ea). Ilpupicm ypodicaio 3a ghakmopom cucmema yoobpenns Oys naii-
Ginbwuil, + 0,56 m/2a abo 50,7% sa opeano-minepanvroro ma 0,38 m/za abo 35,7% 3a mine-
PAIBHOI CUCmemor Y0obpeHHs, 6I0HOCHO sapianmy 6e3 0obpus. Haiibinbw egpexmuenum 6yno
BUKOpUCMAarHs bionpenapamy Ha (oni 6e3 necenHs 00opus, wo cnpusiio npudasyi 0,19 m/za abo
17,7% 0odamrogoeo epodicaio epeuku. Komnaexcna disi cucmemu yoobpenna ma odionpenapamy
susHauana euujy npooykmugnicms epeuxu. Ha ¢honi opeano-minepanvnoi cucmemu y0oopenHs
3a 0OpPOOKU HACIHHA DIONpenapamom OMmpuMAnl HAUBUWil 30ip 3epHOGUX, KOPMOBUX OOUHUYD
ma nepempasnozo npomeiny, 2,28 m/ea, 3,63 m/za ma 0,29 m/2a ionosiono. binvw eghexmueno
Ha NPOOYKMUBHICb 2PEUKU GNIUBALA CUCEMA YOOOPEHH S, 3a PAXYHOK AKOI ompumanu 000am-
k060 0,67—1,11 m/2a 3epnosux, 2,85—3,40 m/za kopmosux oounuys ma 0,07—0,11 m/za 0Ounuys
nepempasHo2o nNpomeiHy.

Knwwuogi cnoea: ypoowaiinicms, npoOyKmusHicms, cucmema y0obpeHHs, Oionpenapam,
epeuxa.

Problem statement. The problem of stable and efficient production of the neces-
sary amount of high-quality agricultural products, particularly buckwheat, is becoming
increasingly relevant. The low yield of agricultural crops is mostly due to farmers not
following scientifically based technological recommendations, especially regarding bal-
anced mineral nutrition, insufficient use of plant protection products, biological agents
that affect physiological processes in plants, and so on. Obtaining stable and high yields
is also closely related to soil fertility, which depends on the intensity of organism activ-
ity in the soil. Therefore, improving buckwheat cultivation technologies through the
combination of agrotechnological elements and biotechnological cultivation techniques
will contribute to realizing its genetic potential.

Analysis of recent research and publications. Buckwheat is a versatile crop with
a waste-free production technology. In recent years, the demand for buckwheat has
sharply increased. Traditional uses of buckwheat include its production and use as a
cereal and honey crop, while buckwheat straw is used to obtain biological bacterial fer-
tilizer. In the near future, it can also be used for synthesizing food dye [1; 2; 3; 4; 5; 6].

Buckwheat yields are lower compared to crops such as barley and winter wheat due
to its biological characteristics. High temperatures and dry weather during the flowering
period are one of the reasons for unstable buckwheat yields. Prolonged rainfall and
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strong winds also negatively affect its productivity. However, the genetic potential of
the crop is quite high [7; 8; 9].

Increasing plant productivity can be achieved not only through breeding methods but
also by applying the necessary doses of fertilizers and biological preparations as part of
the complex technological operations of crop cultivation.

Mineral fertilizers greatly influence the increase in root mass of plants. Unlike most
field crops, buckwheat can develop a powerful vegetative mass, which grows simultan-
eously with the development of generative organs and continues to grow almost until
the end of vegetation. The possibility of obtaining a high yield decreases with exces-
sive formation of vegetative mass, so the application of nitrogen fertilizers in particular
should be justified [10; 11; 12; 13].

Compliance with optimal rates of mineral fertilizer application not only affects
achieving a high level of crop yield but also the economic feasibility of their use
in specific conditions [14].

The positive impact of organic fertilizer application on plant growth, yield, produc-
tivity, soil properties, and crop quality has been confirmed by numerous studies.

The implementation of nutrient management practices in agriculture is aimed not
only at increasing crop yield but also improving the quality and composition of soils.
For example, the use of intercropping legume crops can particularly enhance soil fer-
tility and increase nitrogen content in the soil through the ability of rhizobacteria to fix
nitrogen.

The efficiency of nutrient utilization can be increased by using mineral fertilizers,
but the demand for them may be significantly lower [15].

The application of bio-preparations in buckwheat cultivation is one of the innovative
techniques of biotechnology that significantly affects crop yield. By biologizing agricul-
ture, the conditions for using mineral nutrients as fertilizers and in the soil are improved.
The use of microbial preparations ensures the supply of beneficial microorganisms in the
necessary quantity and in the required phase of plant growth and development [16; 17].

In recent years, farmers have often used bio-preparations for seed treatment. The
comprehensive effectiveness of using bio-preparations and fertilizers depends on the
biological characteristics of the variety in specific soil and climatic conditions. Mineral
fertilizers play a significant role in regulating plant nutrient elements, but it should be
noted that the interaction between them and microbial preparations and the impact of
these factors on buckwheat productivity remains poorly studied.

Research task. To determine the yield and productivity level of buckwheat
depending on the fertilization system and biopreparation.

Materials and methods of research. Field experiments were conducted from
2020 to 2023 at the laboratory of agriculture of the Institute of Agriculture of the
Steppe, National Academy of Agrarian Sciences in stationary experiments of short
rotation crop rotation.

Research methods: field and laboratory-field experiments.

The object of research: fertilization systems, bio-preparation.

The buckwheat variety Yaroslavna was grown in a short rotation grain-row crop
rotation with a 40% soybean saturation, which had the following rotation: soybean,
winter wheat, soybean, corn for grain, buckwheat.

The technology of buckwheat cultivation is widely used in the Steppe zone,
except for the techniques that are currently being studied. Buckwheat was sown
using wide-row planting method in the first decade of May, with a seeding rate of
2.25 million seeds per hectare, under three fertilizer systems:
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1. Without fertilizers;

2. Mineral fertilizer system (N, P, K );

3. Organic-mineral fertilizer system (N, P, K, and by-products of the previous
crop).

Buckwheat seeds were treated with the biopreparation Mycofriend (1.0 L/ton).
The general technology of buckwheat cultivation included primary tillage, starting with
stubble plowing to a depth of 22—25 cm. Pre-sowing soil preparation consisted of cul-
tivation to a depth of 5—8 cm. Crop care included post-sowing harrowing and inter-row
cultivation at the beginning of the flowering stage of buckwheat plants. Pest and disease
control was carried out according to the existing recommendations in the zone.

The establishment and conduct of the experiments were carried out in accordance
with field research methodology.

The weather conditions during the research period had a significant impact on the
productivity of buckwheat. Overall, the conditions were dry and not favorable for achiev-
ing high productivity levels of buckwheat. While the conditions in 2021 and 2022 were
favorable from sowing to flowering, in 2023 there was a moisture deficit even during
seed germination and early stages of growth and development (the amount of rainfall
in May was 2.7 times below normal) and air temperature reached 27—-29°C. In all years
of the study, high air and soil temperatures were observed from June to August, as well
as a significant moisture deficit during the flowering and ripening period of buckwheat.

Research results. The main components of obtaining high yields of field crops are
creating optimal conditions for their cultivation. The weather conditions during the
research years not only affected the overall condition of buckwheat plants, the intensity
of physiological processes, but also determined the complex interaction of all factors
that were provided by the cultivation technology of the crop. This factor was of signifi-
cant importance during the years of research.

The highest yield of Yaroslavna buckwheat variety was obtained in the conditions of
2023, using the organic-mineral fertilizer system and seed treatment with the bioprep-
aration Mycofriend, this indicator was the highest — 2.19 t/ha. Without using the prep-
aration, the lowest yield of buckwheat was obtained, which was 1.98 t/ha (Figure 1).

Fig. 1. Yield of Yaroslavna buckwheat variety, t/ha
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Against the background of mineral plant nutrition, the yield of buckwheat in this year
was at the level of 1.70 t/ha, and due to the action of the biopreparation, an additional
0.15 t/ha of grain was obtained, and this increase was significant (LSD = 0.04 t/ha).

It should be noted that in 2023, the yield of buckwheat without the use of fertilizers,
but only due to the action of the biologically active preparation, exceeded the indicators
0f 2021 (1.06—1.49 t/ha).

The tendency towards buckwheat yield formation under the influence of fertiliza-
tion systems and seed treatment with a biopreparation was observed in other years of
research as well. For example, in 2022, a higher yield was obtained using the organ-
ic-mineral fertilizer system — 2.09 t/ha and 1.98 t/ha with the use of the biopreparation
and without its use, respectively. The yield indicators of buckwheat against the back-
ground of mineral nutrition significantly exceeded the variant without the use of fertil-
izers — 1.48—1.79 t/ha and 1.02—1.34 t/ha, respectively.

Analysis of the obtained buckwheat yield results shows that weather conditions deter-
mined the variability limits of this indicator. It has been proven that favorable conditions
for the crop increase the range of yield variation, while unfavorable conditions decrease
the limits of the indicators. For example, in 2023, which was characterized as the most
favorable in terms of weather conditions for this crop, the buckwheat yield ranged from
1.10 to 2.19 t/ha, with a variation range of 1.09 t/ha. In contrast, in 2021 (with a long
drought in the second half of the vegetation period and high temperatures), these limits
were 1.06—1.49 t/ha with a variation range of 0.43 t/ha. Natural precipitation during
critical periods for the crop and optimal temperatures contributed to the increased inten-
sity of other factors, such as agronomic practices, and enhanced their combined effect.

Over the years of research, it has been established that the highest buckwheat yield
was obtained with the organic-mineral fertilizer system. The application of the bioprep-
aration Mycofriend provided the highest yield indicator — 1.72 t/ha. The yield of buck-
wheat whose seeds were not treated with the biopreparation was at the level of 1.62 t/ha.
However, it should be noted that the largest yield increase — 0.54 t/ha — was obtained
in this experimental variant (Table 1).

Under the mineral fertilizer system, an average buckwheat grain yield of 1.46 t/ha
was obtained, which increased to 1.54 t/ha with the use of the biopreparation. The use
of the biopreparation also significantly influenced the yield of buckwheat grain, with
the highest additional production obtained when the crop was grown without fertilizer
application — +0.19 t/ha or 17.7% at a significance level of 0.06 t/ha. It should be noted
that seed treatment with the biopreparation, in combination with mineral fertilizers, con-
tributed to an increase in buckwheat yield, but the effect of its application was the lowest
in the study — +0.09 t/ha or 6.1%.

Thus, the analysis of buckwheat yield results for 2021-2023 indicates that the lar-
gest significant increase in yield was achieved through the factor of fertilizer system,
with +0.54 t/ha or 50.7% for the organic-mineral system and +0.38 t/ha or 35.7% for
the mineral system at a significance level of 0.07 t/ha.

The productivity of the crop is an important criterion for evaluating its cultiva-
tion efficiency. By using an optimal set of agronomic practices, the negative impact
of unfavorable environmental factors can be reduced. We have found that fertilizer sys-
tems had a significant impact on buckwheat productivity.

In our study, the highest grain units yield from the buckwheat crop of Yaroslavna
variety was obtained under the organic-mineral fertilizer system, with 2.70 t/ha
without the use of the biopreparation and 2.89 t/ha with seed inoculation using the
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Table 1
Buckwheat yield indicators for Yaroslavna variety, average for 2021-2023
Fertilization Biopreparation Yield, Difference, Difference,
system (Factor B) t/ha Factor A Factor B
(Factor A) t/ha % t/ha %
Without Without biopreparation 1,07 - - - -
fertilizers Mycofriend 1,26 - - 0,19 17,7
Mineral Without biopreparation 1,46 0,38 35,7 - -
Mycofriend 1,54 0,28 224 | 0,09 6,1
Organic-mineral Without biopreparation 1,62 0,54 50,7 - -
Mycofriend 1,72 0,46 36,5 | 0,11 6,6
LSD, Factor A 0,07 - - - -
LSD . Factor B 0,06 - - - -
LSD,, Interaction of factors AB 0,11 - - - -

Mycofriend preparation. However, the use of organic substances from the previous crop
by buckwheat plants somewhat mitigated the effect of the biopreparation, and the yield
increase in this variant was the most significant —+1.11 t/ha or 69.6% (significance level
of 0.27 t/ha) (Table 2).

Table 2
Grain units yield of Yaroslavna variety buckwheat, average for 2021-2023
Fertilization Bi i Grain units|  DHfference, Difference,
system iopreparation rain units Factor A Factor B
(Factor B) yield, t/ha
(Factor A) t/ha % t/ha %
Without Without biopreparation 1,59 - - - -
fertilizers Mycofriend 2,00 - - 0,41 25,7
. Without biopreparation 2,27 0,67 | 42,2 - -
Mineral -
Mycofriend 2,53 0,52 26,1 0,26 11,5
Oreanic-mineral Without biopreparation 2,70 1,11 69,6 - -
& Mycofriend 2,89 0,89 | 443 | 0,19 | 69
LSD, Factor A - - - -
LSD, Factor B - - - -
LSD Interaction of factors AB

Under the mineral fertilizer system, the grain units yield was slightly lower
at 2.27 t/ha and 2.53 t/ha, while higher yields were obtained with seed treatment using
the biopreparation. Additionally, the effectiveness of the fertilizers was also higher than
that of the biopreparation. The use of mineral fertilizers resulted in an additional pro-
duction of 0.67 t/ha or 42.2%, while the biopreparation led to an increase of 0.52 t/ha or
26.1%, which was also significant (LSD,= 0.05).

The most significant increase in grain units was observed without seed treatment
using the biopreparation, although the yield of this crop increased with the applica-
tion of the biopreparation. The highest yield increase was obtained without fertilizer
application, with an additional production of 0.41 t/ha or 25.7%, while the increase
in grain units under the organic-mineral fertilizer system was insignificant, with
+0.19 t/ha or 6.9% at a significance level of 0.22 t/ha.
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Thus, the use of mineral and organic-mineral fertilizer systems contributed to an
increase in buckwheat grain units yield, ranging from 2.27-2.53 t/ha to 2.70—2.89 t/ha
compared to the variant without fertilizer application (1.59-2.00 t/ha). Seed treat-
ment with the Mycofriend biopreparation promoted an increase in yield, but the addi-
tional grain yield decreased significantly, with +0.41 t/ha or 25.7% without fertilizers,
+0.26 t/ha or 11.5% under the mineral system, and +0.19 t/ha or 6.9% under the
organic-mineral system.

In our experiments, a similar trend was observed in terms of feed unit yield.
The highest yield of this product was obtained under the organic-mineral fertilizer sys-
tem, with 3.40 t/ha and 3.63 t/ha for seed treatment with the biopreparation (Table 3).

Table 3
Feed unit yield from buckwheat crop of Yaroslavna variety,
average for 2021-2023
Fertilization . . . Difference, Difference,
Biopreparation Feed units

system (Factor B) ield. t/ha Factor A Factor B
(Factor A) yield, t/ha % t/ha %

Without Without biopreparation 2,00 - - — —
fertilizers Mycofriend 2,52 - - 0,51 | 25,7

. Without biopreparation 2,85 0,85 | 42,2 - -

Mineral -

Mycofriend 3,17 0,66 26,1 0,33 11,5

Organic- Without biopreparation 3,40 1,39 | 69,6 - -
mineral Mycofriend 3,63 1,11 | 443 | 024 | 6,9

LSD, Factor A 0,34 - - - -

LSD, Factor B 0,27 - - - -

LSD, Interaction of factors AB 0,48 - - - -

Under the mineral system, these indicators were slightly lower, at 2.85 t/ha and
3.17 t/ha respectively. Without the application of fertilizers, the feed unit yield did not
exceed 2.00—2.25 t/ha.

The fertilizer systems had the most significant impact on the formation of buckwheat
feed units, with the organic-mineral fertilizer system resulting in the highest increase
of +1.36 t/ha or 69.6%. Under the mineral system, the additional production amounted
to 0.85 t/ha or 42.2%. The use of the biopreparation reduced the activity of nutrient
accumulation in plants, and in combination with mineral nutrition, the effect of using the
biopreparation was the lowest, with an increase of +0.66 t/ha or 26.1%, but it was also
significant (LSD_=0.34 t/ha).

The highest increase in feed unit yield was observed when using the bioprepara-
tion without the application of fertilizers, with a growth rate of 0.51 t/ha or 25.7%.
When mineral fertilizers were applied, this indicator decreased to 0.33 t/ha or 11.5%.
The organic-mineral fertilizer system resulted in a negligible increase feed unit yield
of +0.24 t/ha (LSD,=0.27).

The factors we investigated had a slightly smaller impact on the increase in buck-
wheat productivity in terms of digestible protein collection. The highest indicator was
obtained under the organic-mineral fertilizer system, at 0.27—0.27 t/ha. The application
of mineral fertilizers provided a collection of 0.23—0.25 t/ha of digestible protein. There
was a significant decrease in buckwheat productivity without the application of fertiliz-
ers, at 0.16—0.20 t/ha (Table 4).
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The most significant increase in digestible protein yield was observed without the
application of the biopreparation, with a growth rate of 0.11 t/ha or 69.6% for the organ-
ic-mineral fertilizer system and 0.07 t/ha or 42.2% for the mineral fertilizer system.
The effectiveness of the biopreparation was significant, but the increase was smaller at
0.02-0.04 t/ha for LSD ,=0.02 t/ha.

Thus, the combined effect of fertilizer system and biopreparation determined higher
buckwheat productivity. In the organic-mineral fertilizer system, the highest grain units
yield, feed units, and digestible protein was obtained with seed treatment using the bio-
preparation, at 2.28 t/ha, 3.63 t/ha, and 0.29 t/ha respectively.

Table 4
Yield of digestible protein from buckwheat crop of Yaroslavna variety,
average for 2021-2023

Fertilization Biopreparation Dig?stil.)le Difference, Difference,
system (Factor B) protein yield, Factor A Factor B
(Factor A) t/ha t/ha % t/ha %
Without Without biopreparation 0,16 - - - -
fertilizers Mycofriend 0,20 - - 0,04 | 257
. Without biopreparation 0,23 0,07 | 42,2 - -
Mineral -
Mycofriend 0,25 0,05 26,1 0,03 11,5
Organic- Without biopreparation 0,27 0,11 69,6 - -
mineral Mycofriend 0,29 0,09 | 443 | 0,02 | 69
LSD . Factor A 0,03 - - - -
LSD, Factor B 0,02 - - - -
LSD,, Interaction of factors AB 0,04 - - - -

The mineral and organic-mineral fertilizer systems had a more effective impact on
buckwheat productivity, resulting in an additional yield of 0.67—1.11 t/ha of grains,
2.85—3.40 t/ha of feed units, and 0.07—0.11 t/ha of digestible protein under these
conditions.

Conclusions. The results of field research conducted from 2021 to 2023 in the con-
ditions of the northern Steppe determined the influence of fertilizer system and the use
of a biopreparation on the yield and productivity of buckwheat variety Yaroslavna.
The following findings were established:

1. In favorable conditions for the crop in 2023, the yield of buckwheat ranged from
1.10 to 2.19 t/ha, while in 2022, it ranged from 1.02 to 2.09 t/ha. The least favorable
conditions for buckwheat yield formation were observed in 2021, with a yield of 1.06
to 1.49 t/ha. The weather conditions of the study years determined the variability limits
of buckwheat yield.

2. The fertilizer system had the most significant impact on buckwheat yield.
The organic-mineral fertilizer system resulted in the highest yield of buckwheat at
1.62 t/ha, while the mineral fertilizer system provided a yield of 1.46 t/ha, significantly
exceeding the yield without fertilizer application at 1.07 t/ha (LSD,,=0.07 t/ha).

3. The increase in yield due to the fertilizer system factor was highest at
+0.56 t/ha or 50.7% for the organic-mineral system and +0.38 t/ha or 35.7% for the min-
eral system. Seed treatment with the biopreparation slightly reduced the effectiveness
of fertilizer action, resulting in an additional yield of 0.46 t/ha or 36.5% and 0.28 t/ha
or 22.4%, respectively, but the increase in yield was still significant (LSD_.=0.11 t/ha).
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4. The most effective use of the biopreparation was observed without the applica-
tion of fertilizers, resulting in an additional yield of buckwheat of 0.19 t/ha or 17.7%.
Increasing nutrient content in the soil mitigated the effect of the biopreparation, and on
the background of the organic-mineral fertilizer system, the increase in buckwheat yield
was within the range of significant difference at +0.11 t/ha or 6.6%.

5. The combined effect of the fertilizer system and the biopreparation determined
higher buckwheat productivity. In the organic-mineral fertilizer system, the highest
grain units yield, feed units, and digestible protein was obtained with seed treatment
using the biopreparation, at 2.28 t/ha, 3.63 t/ha, and 0.29 t/ha, respectively. The min-
eral and organic-mineral fertilizer systems had a more effective impact on buckwheat
productivity, resulting in an additional yield of 0.67—1.11 t/ha of grain units, 2.85—
3.40 t/ha of feed units, and 0.07—0.11 t/ha of digestible protein under these conditions.
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OCOBJIMBOCTI NPOSABY ANIbTEPHAPIO3Y
HATIQOK JNIKAPCbKUX (CALENDULA OFFICINALIS)
B YMOBAX JIICOCTENY YKPAIHU

MupoHoea F0.0. — acrniipaHmka kaghedpu pimonamornoaii
imeHi akademika B.®. MepecurkiHa,
HauioHanbHuli yHisepcumem biopecypcig i npupodokopucmysaHHs1 YkpaiHu

Oodnicro 3 Hailbinbw NepCneKMuGHUX KyIbmyp 6 CYYACHOMY JIKAPCObKOMY POCIUHHUYMNGT
€ HacioKu nikapcoki. Ix cyyeimmsi maioms psio 61acmusocmell: pano3a2oriodi, NPOMu3andaibHi,
bakmepuyuoHi, ce0amueHi, AHMUMOKCUYHI, CHAZMONIMUHI MA CeHO2IHHI, WO pobums ix axNciu-
6010 CUPOBUHOIO OISl (hapMayesmMuuHOL, KOCMemu4Hol ma Xapuo60i npoMuciI080CHIL.

Y emammi onucano ocobnusocmi nposagy anemepHapio3y Ha HA2IOKAX TKAPCbKUX 11020 30)0-
HUKI6 ma NpOaHanizoeano 6NIUE MemeopON02IYHUX YUHHUKIE HA NOWUPEHICMb Ma pO36UMOK
daroi x6opoou.

Hana xeopoba € ooui€lo 3 naubinbu WKOOOUUHHUX HA HALIOKAX JIKAPCLKUX, A0dice CMAaHO-
8UMb 3a2po3y AK O KIIbKOCMI mak i 015t AKocmi cuposunu. Y pobomi nasedena inghopmayis
w000 OCHOBHUX 30YOHUKIE AIbMEPHAPIO3Y HACIOOK NIKAPCHKUX, IX OION0SIHHUX MA eKOO2IYHUX
ocobnugocmell po3eUMKY, a MaKoIC CUMNIMOMAX NPOAAEY.

Memoro nposedennst docniodicenb Y0 8uUsUEHHs DIONOLTUHUX 0COOIUBOCEN, NOUUPEHOCHTT
i pO36UMKY anbmepHapiosy HA2iOOK NIKAPCLKUX Ol MOACIUBOCH 8 NOOANLULOMY NPOSHO3YBANU
PO36UMOK 0aHOI X60pobU Ma eheKMuUHO i1 KOHMPOIIOBAMU.

Cucmemamuunutl MOHIMOPUHE 30 DIMOCAHIMAPHUM CIMAHOM NOCIBI8 NIKAPCLKUX KYIbMyp
€ BAJICTUBUM €TIeMEHMOM 8 CUCTHEMAX 3aXUCMY, addice HeOOXIOHICTNb KOHMPONIO NOWUDEHHs.
ma po3eUmMKY anbmMepHapiosy € 6adCIUBUM KPOKOM Olsl NPOSHO3YEAHHS X6OPoOU Ma 84ACHO20
3ACMOCY8AHHSL 3AXUCHUX 3ACO0I8, 8 nepuLy uepay Oion02IuHUX QYHIIYUIIE.

Haubinvw nowupenumu 30yOHuxamu anbmepHapiosy Haciook € epubu Alternaria zinnia
i Alternaria calendulae. Takooic, mpanisemocs ypasiceHus: HAIOOK JIKAPCbKUX DImMonamozeH-
Humu epubamu Alternaria alternata ma Alternaria porri.
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