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and statistical. The economic and biological value for the growth of the following types of medicinal herbs in
the feed production was determined: hyssop, fennel, white horehound, Moldavian dragonhead, coriander, yarrow,
purple coneflower, dandelion, milk thistle, anise hyssop, St. John’s wort, sneezeweed, sweet wormwood. It was
established that annuals in the year of sowing, and perennial species in the second or fourth years of use provided
a dry mass of grasses - 1.7-5.0 t/ha and seeds - 0.3-1.8 t/ha. These types of herbs contain biologically active
substances (polysaccharides, essential oils, flavonoids, organic acids, mainly vitamins, and trace elements) that
have a positive effect on the animal body. The technological suitability for harvesting raw materials and forming
phyto-mixtures of the following species is also proved: milk thistle, Moldavian dragonhead, coriander, hyssop,
fennel, purple coneflower, anise hyssop, white horehound, and yarrow. As a result of the research, a database was
created on the selection of medicinal herbs, their technological suitability for cultivation, and optimal harvesting
times for harvesting raw materials with subsequent use in feed production. The inclusion of medicinal and feed
species in feeding rations can ensure the production of organic livestock products that meet the requirements of
the European Green Deal strategy

Keywords. medicinal and fodder species; yield; chemical composition; technological suitability; phyto-mixtures;

biologically active substances; raw materials; harvesting time

INTRODUCTION

Numerous studies, in particular, by researchers of the
National Academy of Agrarian Sciences (NAAS) have
established that cereals and legumes are the most
suitable for use in fodder production for feeding ani-
mals. Among the cereal species in the zone of Polissia,
Forest-Steppe, and Carpathians, timothy, bromegrass,
cat grass, perennial ryegrass, and meadow fescue are
most often used, and among legume species - white
and red clover, alfalfa, deervetches, etc. They are highly
productive, have a high nutritional value and fully pro-
vide animals with all the necessary elements of nutri-
tion (Kurhak et al., 2019; 2022; Kaminskyi et al., 2021).
However, to further increase the productivity of farm
animals in animal feeding, artificial animal growth
stimulators (premixes) have been widely used in recent
decades and added to animal feeding diets.

The substances of these additives in feeding live-
stock, even in small amounts, provide a positive phys-
iological effect (Vdovichenko, 2017; Novakovska et al.,
2022). However, it turned out that the substances of
these feed additives cause negative effects on the an-
imal and human body. Therefore, the composition of
these supplements has been slightly changed and, in
particular, the use of antibiotics is significantly limited,
as described in the papers (Darmohrai, 2018; Kryzhak,
2020). However, modern feed additives, as noted by
leading scientists of Ukraine (Ibatullin, 2017; Gladiy
et al, 2019), worsen the quality of livestock products.
Given these circumstances, as an alternative to artifi-
cial animal growth stimulants, attempts were made
to use medicinal and fodder herbs as natural animal
growth stimulants. It was based on the fact that medic-
inal herbs containing biologically active substances are
widely used in medicine.

The same applies to veterinary medicine and feed
production for use as biological growth stimulators of
animals. This area of research is new and poorly un-
derstood. However, there are publications of previous
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years on the effectiveness of using purple coneflower
on pigs at the Institute of Pig Breeding of NAAS and
fish at the Institute of Fisheries of NAAS. Chudak (2020)
and Poberezhets (2019) established the effectiveness
of using pale purple coneflower on poultry (quails) at
the Vinnytsia National University.

There is very limited information on the use of me-
dicinal herbs as phytobiotics in the world. Thertefore an
important task is to search for types of herbs containing
biologically active substances (BAS) in feed production,
as substitutes for artificial growth stimulants for feed-
ing animals. Such attempts to include medicinal herbs
in feed were the subject of study by the researchers
(Chudak, 2018; De Falco, 2019). However, the very possi-
bility of such a replacement and the list of such types of
herbs, the content of biologically active substances in
them (essential oils, flavonoids, organic acids, polysac-
charides, etc.) and their dosage of use for certain types
of farm animals are extremely insufficiently studied.

One of the ways of such application may be the
inclusion of medicinal and fodder herbs such as yarrow,
dandelion, chicory, oregano, etc. in the composition of
sown herbage (Kurhak et al., 2019; Shtakal et al., 2020).
However, such use is still problematic due to the ina-
bility to accurately determine the doses of medicinal
and fodder herbs in cereal and legume stands, since
their content varies by year, mowing, and depending
on weather conditions. Therefore, this line of research
still requires a thorough investigation. Some papers
(Vdovichenko et al, 2017; Moisiienko, 2019) indicate
that a more promising way is to grow them in clean
crops, followed by the preparation of phytocomposi-
tions based on them and use them as feed fortifiers
or organic feed additives for feeding to farm animals.
Therefore, the solution to the question of the possibility
of using medicinal and fodder herbs with the content of
biologically active substances as organic feed additives
for feeding farm animals, in this regard, can be a new




area of research in feed production and requires a deep
systematic study.

Therefore, the purpose of the study was to establish
the possibility of using certain types of medicinal and
fodder herbs, considering their technological suitability
for growing in clean crops to obtain raw materials and
create phyto-mixtures from them and use them in an-
imal feeding.

MATERIALS AND METHODS

Field work was carried out in a stationary experiment
on typical chernozems of the Panfyliv Experimental
Station of the National Research Centre “Institute of Ag-
riculture of the National Academy of Agrarian Sciences”
in 2020-2022. Typical light loamy chernozems have the
following physical and agrochemical properties in the
arable layer: humus content — 3.08-3.15%, mobile phos-
phorus - 237-270, and exchangeable potassium - 80-
100 mg/kg of soil, pH_, - 5.7, supine saturation of the
absorption complex with bases - 85-99%, hydrolytic
acidity - 2.1 mg-eq./100 g of soil, density - 1.18 g/cm>.

Plants officially approved in EU countries by the
Register of Regulation 1831/2003 “Feed additives for
use in animal feeding” (Community Register, 2003) were
selected for study. The accounting area was 10 m?, rep-
etition - four times. Medicinal and fodder herbs were
sown in late March and early April. The seeding rates
were as follows: purple coneflower - 10 kg, hyssop -
6 kg, white horehound - 5 kg, fennel - 10 kg, corian-
der - 10 kg, milk thistle - 11 kg, anise hyssop - 4 kg,
St. John’s wort - 4 kg, Moldavian dragonhead - 6 kg,
sneezeweed - 5 kg, sweet wormwood - 2 kg, yarrow -
3 kg, dandelion - 7 kg/ha of germinating seeds. The
method of sowing is wide-row with a row spacing of
45 cm. Sowing was carried out with a manual seed drill.

For growing herbs in clean crops, mineral fertilisers
were not applied, as this contradicts the conduct of or-
ganic farming. Care for crops on annual crops (milk this-
tle, coriander,and Moldavian dragonhead) and biannual
fennel consisted of 1-2 row-by-row treatments to con-
trol weeds. Perennials needed careful care in the year of
sowing (one manual weeding and 2-3 row-to-row treat-
ments). In subsequent years, the care of crops in them
was similar to annual crops.Weather conditions of grow-
ing seasons over the years of research are character-
ised by a higher 0.9-1.3°C average air temperature and
above normal precipitation by 35-70 mm, which was ob-
served mainly in the second half of the growing season.

Harvesting of medicinal and fodder species was
carried out in the flowering phase once per growing
season, and coriander - in the seed maturation phase.
All records and observations of the growth and de-
velopment of medicinal and fodder herbs were car-
ried out according to the methods of the Institute of
Feed and Podillia of NAAS. The dry matter content in
the green mass was determined by the thermostatic
weight method with drying of samples at 105°C, and
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the complete zootechnical analysis and digestibility of
the feed in vitro and the content of mineral elements in
it were determined according to DSTU 4117:2007 by in-
frared spectrometry with computer support. The content
of biologically active substances in air-dry raw materials
was carried out according to the methods given in the
state pharmacopoeia of Ukraine and in the European
Pharmacopoeia (State Pharmacopoeia of Ukraine,
2015; European pharmacopeia: 7.0., 2010). Statistical
processing of the obtained results of field experiments
was carried out by the method of variance analysis using
electronic computing equipment using the Microsoft Ex-
cel table processor according to B.A. Dospekhov.

RESULTS AND DISCUSSION

As a result of the conducted research, a list of medici-
nal and fodder herbs that are most suitable for use as
organic feed additives has been established. First of all,
this concerns their technological suitability in growing
and harvesting raw materials for the creation of phy-
to-mixtures. Regarding the technological suitability of
growing individual medicinal and fodder herbs, it is
worth noting that such annual species as milk thistle,
Moldavian dragonhead, and coriander do not require
significant cultivation costs. It is enough to carry out
1-2 inter-row tillages. The same applies to biannual
fennel. As for perennial species: purple coneflower, hys-
sop, anise hyssop, white horehound, these species re-
quire specific care in the year of sowing (manual weed-
ing and 2-3 inter-row treatments to control weeds),
and in subsequent years also do not require significant
care for crops. The above annual and perennial species
are mostly tall (66-155 cm) and are able to compete in
crops with weeds.

Phenological observations of the passage of plant
growth and development phases and the development
of green mowing mass and seeds have established op-
timal terms of mowing ripeness of certain types of me-
dicinal and fodder herbs. Thus, the harvesting of raw
materials in the context of individual types lasts from
April to August, which allows its successful implemen-
tation and avoiding peaks in the load on the equipment
during harvesting and drying of the slope mass.

Studies have also established that the most pro-
ductive for use as organic feed additives for feeding
farm animals are the following species: purple cone-
flower, hyssop, fennel, milk thistle, anise hyssop, Yarrow,
white horehound, dandelion, Moldavian dragonhead,
coriander, and other species. The vast majority of them,
with the exception of purple coneflower and dandeli-
on, form a yield in the year of sowing, which was 2.8-
15.5 t/ha of green mass or 0.7-4.2 t/ha of dry mass. In
subsequent years, the most productive among medici-
nal fodder herbs in terms of green and dry mass yield
were milk thistle 14-18 and 3.1-4.2 t/ha, respectively,
purple coneflower - 13-20 and 3.3-4.7 t/ha, fennel -
15-21.5 and 3.0-5.0 t/ha, and Moldavian dragonhead -
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11-15 and 2.5-4.3 t/ha, and in terms of seed yield - co-
riander - 0.3-1.8 t/ha. Hyssop, anise hyssop, yarrow, and
white horehound are also quite productive. The yield
of green and dry mass in the flowering phase in these

species reached 8-15 and 1.7-4.8 t/ha, respectively.
Purple coneflower, milk thistle, Moldavian dragonhead,
and fennel (0.4-0.8 t/ha) are also productive in terms of
seed yield (Table 1).

Table 1. Yield of medicinal and fodder types of herbs, t/ha

Types of herbs Yield
Green mass Dry weight Seeds
Years of research
2020 2021 2022 2020 2021 2022 2020 2021 2021
Purple coneflower 132 20 135 33 47 36 022 04 0.3
Echinacea purpurea
Hyssop
Hyssopus officinalis 7.5 11 11.3 1.9 4.0 3.8 0.12 0.2 0.2
_Fennel 150 19 215 30 40 5.0 0.1 0.6 0.6
Foeniculum vulgare
Copiooriander. 94 84 90 1.9 16 19 03 18 0.8
oriandrum sativum
Milk thistle
Sitybum marianum 15.5 18 13.8 39 4.2 3.1 0.3 0.5 0.2
. Anise hyssop 28 12 153 07 3.3 48 002 02 0.3
ophantus anisatus
Yarrow
Achilea millefolium 10.7 14 9.2 24 2.7 2.8 0.2 0.2 0.2
White horehound
Marrubium vulgare 8.5 7 6.0 1.7 2.5 1.6 0.1 0.15 0.1
Dandelion 107 8 73 24 17 15 005 01 0.1
Taraxacum officinale
St.John’s wort
Hypericum perforatum 0.8 3 10.5 0.2 0.7 3.5 - 0.1 0.1
Moldavian dragonhead 13.8 15 108 28 43 25 014 06 0.3
Dracocephalum moldavica
Sneezeweed
Cephalophora aromatica Schrod. 1.1 0.7 0.8 0.25 0.2 0.2 0.03 0.02 0.05
Sweet wormwood
Artemisia annua 0.5 0.3 0.4 0.15 0.1 0.1 0.01 - 0.01
LSD 0.3 0.78 0.89

05

Source: based on author’s research

Over the years of research, sweet wormwood and
sneezeweed remained unclear for obtaining raw materi-
als, the shoots of which were obtained very sparse in the
conditions of the dry spring growing season. In addition,
the height of these plants is low and they are not able to
successfully control weeds in crops, and the use of her-
bicides in conditions of growing organic raw materials is
unacceptable. As for St.John’s wort, it formed a satisfac-
tory density only in the third or fourth years of growth.
Therefore, these crops are still valuable for obtaining bi-
ologically active substances. However, the technologies
of their cultivation require thorough improvement.

Evaluating the importance of using medicinal and
feed herbs as organic feed additives, it is worth noting
that many researchers also consider amino acids, car-
otene, vitamins, trace elements, etc. to be biologically
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active substances, including those of non-plant origin,
but most of them are normalised by existing animal
feeding diets (Petrychenko et al, 2018). According to
the research, this complex of biologically active sub-
stances primarily includes essential oils (0.1-4.0%), fla-
vonoids and flavonolignans (0.5-3.0%), organic acids,
mainly vitamins, polysaccharides (2-8%), and trace ele-
ments that provide a positive effect on the animal body.
Although the effectiveness of the action of individual
components of biologically active substances on the
animal body is still poorly understood.

It was found that the aboveground mass of purple
coneflower contains up to 7.4% polysaccharides, the
sum of chicory and caftaric acids - from 2.2% in the
first year of vegetation and up to 4.3% in the third year
of vegetation. The content of hydroxycinnamon acid in




purple coneflower raw materials ranges from 2.1% in
stems and 4.9 and 6.4% in inflorescences and buds, re-
spectively, in terms of dry matter. The complex of BAS
of purple coneflower has a positive effect on metabolism
and has an immunostimulating and immunomodulatory
effect. The aboveground mass of hyssop contains up
to 1.32% essential oil, as well as phenocarbolic acids,
including rosmarinic. The complex of biologically ac-
tive ingredients of hyssop has a positive effect on the
gastrointestinal tract and has a sedative effect. Yarrow
grass contains from 0.3 to 3.1% essential oil, which con-
tains more than 80 components, and the aboveground
part of Moldavian dragonhead - up to 0.33%. The main
components of the essential oil of which are citral and
geraniol. Essential oil provides anti-inflammatory and
antispasmodic effects.

Anise hyssop, in addition to essential oil, contains
up to 4% of the amount of flavonoids in terms of lu-
teolin, and white horehound - 2.0-2.8% of the bitter
substance marubiin, as well as tannins up to 0.05% and
0.06% of essential oil, which, in addition to a positive
effect on the digestive process, increases appetite. Dan-
delion grass contains sesquiterpene lactones, three ter-
penes, carotenoids, fatty acids and flavonoids, vitamin
A, and inulin. The BAS complex contained in dandeli-
on grass has a significant diuretic effect and improves
metabolism. The main components of biologically ac-
tive substances in fennel is essential oil, the content of
which ranges from 2% in the stems to 6.5% in the seeds;
in coriander, the content of essential oil in the seeds is
1.5% and fatty oil - 22%; the content of essential oil in
Moldavian dragonhead - 0.33%; in sneezeweed - 0.1-
0.22%. The dry mass of sweet wormwood also contains
0.5% essential oil and flavonoids, coumarin, etc. Milk

Shtakal et al.

thistle is a valuable plant that contains 3% flavonoids,
and St. John’s wort - flavonoids - 3%, essential oil -
1.25%, tannins - 8%, anthocyanins - 5%.

The authors also determined the content of vita-
mins in certain types of medicinal and fodder herbs.
Thus, the content of vitamin Cin purple coneflower and
hyssop is 170-250 mg per 100 g of freshly picked raw
materials; in fennel, St.John’s wort, and coriander - 90-
130 mg; in anise hyssop, yarrow, Moldavian dragonhead,
dandelion - 30-60 mg per 100 g. The highest carotene
content was found in purple coneflower (170 mg per
100 g), slightly lower - in St.John’s wort (55 mg),and in
other species it was only 5-10 mg per 100 g. Coriander
had a high content of rutin (vitamin P) and amounted to
145 mg per 100 g. In other species, it did not exceed 10-
15 mg per 100 g. All this complex of biologically active
substances, if used in the prescribed doses in animal
diets, provides a stimulating effect and the possibility
of obtaining organic meat and dairy products.

It is also worth considering that these crops have
in their composition not only BAS, but also nutrients
inherent in feed species (protein, including amino acids,
fat, fibre, without nitrogenous extractives, ash, trace
elements, etc.), the chemical composition of which is
shown in Table 2. Such types of herbs as anise hys-
sop, purple coneflower, hyssop, yarrow, dandelion, and
Moldavian dragonhead have a high content of crude
protein, which is equal to the content of legume species
(14.6-18.4%). According to the content of other indica-
tors of complete zootechnical analysis, they and other
species under study have a sufficient amount of fibre
(22-28%) and BAS (48-53%),and are well provided with
potassium, phosphorus and calcium and good digesti-
bility of feed (55.5-63%).

Table 2. Chemical composition of medicinal and fodder herbs, % for dry matter (average for 2020-2022)

49

c c £
Types of herbs § gi .;-g E &3 g E % g~ Z: 3

[a]
Anise hyssop 146 136 274 2371 505 852 59.65 267 081 157
Purple coneflower 161 147 243 2184 509 869 633 277 088 1.69
Hyssop 149 138 301 2149 529 781 64.1 278 086 1.45
Coriander 144 127 378 2562 474 850 60.9 306 0.80 1.66
Milk thistle 120 109 253 2880 484 835 54.4 252 086 1.88
Yarrow 158 144 240 2346 497 871 62.1 283 085 141
Fennel 116 104 265 2720 499 871 57.9 289 082 163
Dandelion 184 169 203 2310 480 848 68.9 251 086 134
St.John's wort 132 125 27 242 530 69 55.5 20 067 14
d'}":;gﬁ‘}’jja” ! 164 150 26 232 504 885 62.8 29 082 15
White horehound ~ 12.6 112 251 253 512 843 521 241 080 143

Source: based on author’s research
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These data on the chemical composition indicate
that medicinal and fodder species are equated with
cereals and legumes in terms of nutritional value, and
when feeding livestock, their nutritional value should
be considered in diets. Thus, the presented experimen-
tal data show the high value and prospects of use in
feed production, due to the content of biologically ac-
tive substances in them and their technological suita-
bility in the preparation of raw materials, such medici-
nal feed species: purple coneflower, hyssop, fennel, milk
thistle, anise hyssop, Yarrow, white horehound, dandeli-
on, Moldavian dragonhead, coriander.

The uniqueness of these studies lies in the fact
that the methodological basis for the use of medicinal
and fodder herbs in feed production for the first time is
based on the principle that medicinal herbs, when used
in established doses in veterinary medicine, provide a
therapeutic effect (Paskudska et al., 2018; Moisiienko,
2020), and when these doses are reduced, the stimulat-
ing effect (Palapa et al,, 2016; Zubova, 2021). In particu-
lar, the authors’ studies have shown a positive effect of
phyto-mixtures formed from certain types of medicinal
and fodder herbs on the productivity of a dairy herd of
cattle (Shtakal et al., 2022). Therefore, solving the prob-
lems of creating sown phytocenoses based on medic-
inal and feed species with the content of biologically
active substances and the development of phyto-mix-
tures from them is a promising area of research in feed
production, since their use increases the productivity of
animal husbandry and is able to ensure the production
of organic meat and dairy products. In EU countries and
in Ukraine, hundreds of plant species are used in veteri-
nary medicine (Vlizlo et al.,, 2018; Karomatov et al., 2019;
Salomon et al., 2019). In addition, the experimental sta-
tion of medicinal plants of the Institute of Agroecology
of NAAS has developed technologies for growing the
vast majority of these crops for use in veterinary medi-
cine (Pryvedenyuk et al.,, 2020). Separate studies on the
cultivation of fennel were conducted at the Zhytomyr
National Agroecological University of the Ministry of
Education and Science of Ukraine (Moisiienko et al,
2019) and chamomile at Kamianets-Podilsky State
Agrarian and Technical University of the Ministry of Ed-
ucation and Science of Ukraine (Padalko et al, 2021).
However, these studies did not aim to grow medicinal
and fodder herbs on a large scale, using phyto-mixtures
as feed additives specifically for establishing their tech-
nological suitability for this purpose. In addition, the
uniqueness of this study lies in the fact that for the first
time, the chemical composition and nutritional value
of medicinal and fodder herbs are presented, including
the content of active substances in them, that is, bi-
ologically active substances, namely: polysaccharides,
essential oils, flavonoids, vitamins, tannins, anthocya-
nins, bitterness, etc.

Research on the use of medicinal and fodder
herbs as feed additives is extremely limited, which is
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explained by the originality of their use for this pur-
pose. However, some studies have shown the prospects
of this area of research. In particular, at the Vinnytsia
National Agrarian University (Chudak et al, 2020) the
effectiveness of using pale purple coneflower on poul-
try (quails) has been proven. Previous publications in-
dicate the effectiveness of using purple coneflower on
pigs at the Institute of Pig Breeding of NAAS and on
fish at the Institute of Fisheries of NAAS, as well as milk
thistle for feeding turkeys and piglets.

That is, these studies have considered the value for
feed production not only of certain types of medicinal
and fodder herbs for certain types of livestock, but also
a fairly wide range of medicinal and fodder herbs (pur-
ple coneflower, hyssop, white horehound, fennel, anise
hyssop, milk thistle, coriander, St. John’s wort, yarrow,
dandelion, Moldavian dragonhead), established the
content of biologically active substances in them and
their technological suitability for mechanised harvest-
ing. Summarising the literature data on the solution
of such an important national economic problem as
increasing the productivity of livestock and poultry
and obtaining organic livestock products from it, it be-
comes clear that such data are not enough in the mod-
ern literature in the region. In particular, it requires a
deep study of both the positive effect on the animal
body of certain types of medicinal and fodder herbs,
and phyto-mixtures, as well as the effect of individual
biologically active substances of plants. Therefore, this
paper is actually the first attempt to solve this prob-
lem. All this encourages joint actions of specialists in
feed production and animal feeding to successfully
solve this problem. As a result, it would be possible
to introduce medicinal and fodder herbs into produc-
tion to replace existing feed additives (premixes) in the
production of pure organic products of animal origin
for the health of the nation.

CONCLUSIONS

Promising types of medicinal and fodder herbs with
the content of biologically active substances for ani-
mal feeding as organic feed additives can be hyssop,
fennel, white horehound, Moldavian dragonhead, cori-
ander, yarrow, purple coneflower, milk thistle. They are
technologically suitable for harvesting and provided
the yield of annuals (coriander, milk thistle, Moldavian
dragonhead) in the year of sowing 2.5-4.3 t/ha of dry
weight and 0.3-1.8 t/ha of seeds, and in the second
and subsequent years of use of herbage and perennials
(purple coneflower, hyssop, white horehound, fennel,
anise hyssop, yarrow) respectively - 2.5-5.0 t/ha of dry
weight and seeds 0.2-1.8 t/ha.

The value of medicinal herbs that can be used for
feeding animals lies in the content of such biologically
active substances in them: in purple coneflower —poly-
saccharides (2-8%), vitamin C - 250 mg, and carotene -
170 mg per 100 g of freshly picked raw materials;




hyssop - essential oils - 1.32% and vatamine C- 170 mg
per 100 g; milk thistle - flavonoids - 3%; anise hyssop -
flavonoids - 4%; yarrow - essential oils - 0.3-3.1%;
Moldavian dragonhead - essential oils - 0.33%; St.John’s
wort - flavonoids - 3% and essential oil - 1.25%; white
horehound - 2-2.8% marubin; fennel - essential oils -
2-6.5%; coriander seed - essential oils - 1.5% and rutin
content - 145 mg per 100 g; sweet wormwood — essen-
tial oils - 0.5%, sneezeweed - essential oils - 0.1-0.22%;
dandelion - vitamin C content - 30-60 mg per 100 g of
raw materials, flavonoids, sesquiterpenes.

Shtakal et al.

Moldavian dragonhead also have a high content of
crude protein, which is equal to the content of legumes
(14.6-18.4%), which should be considered when cre-
ating animal feeding rations. As raw materials for the
production of biologically active substances, such crops
as sweet wormwood, sneezeweed, and St. John’s wort
have shown low prospects when used in organic feed
production, and the technologies of their cultivation
and mechanised harvesting of raw materials require
additional study.

Medicinal and fodder types of herbs have a suf- ACKNOWLEDGEMENTS
ficient amount of fibre for animals (22-28%) and None.
BAS (48-53%) and are well provided with potassium,
phosphorus, and calcium, and such species as anise CONFLICT OF INTEREST
hyssop, purple coneflower, hyssop, yarrow, dandelion, None.
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AHoTauif. AKTyanbHiCTb NpoBeaeHMX AOCAIOXKEHb MOAAra€E B HEOOXiAHOCTI 3anyyYeHHS B KOPMO BWMPOOHMUTBO
BMAIB TPaB 3 BMICTOM Bi0ONIOTYHO AKTUBHWMX PEYOBMUH AN BMKOPUCTAHHSA iX B AKOCTi MPUPOLHUX CTUMYNATOPIB
pocTy TBapuH. MeTow [ocnigpkeHb Oyn0 eKkcnepMMeHTanbHO BCTAaHOBUTM TOCMOAAPCHKO-6i0N0riYHY LiHHICTb
BMAIB NiKAapCbKO-KOPMOBUX TPaB, X TEXHONOMYHY MPUAATHICTb 32 BMPOLLYBAHHA B YMCTUX NOCiBax, OTPUMAHHS
CMPOBUMHM Ta (GOPMYBaHHS 3 Hei QITO CyMilei AN BUKOPUCTAHHS B SKOCTI OpraHiYHMX KOpMOBMX A06aBoK. B
npoueci NpoBefeHHs JOCNiAXeHb OYNM BUKOPUCTAHI HACTYMHI METOAM — MOSIbOBMM, NabOpPaTOPHUIA, aHANITUYHWIA,
CTaTUCTUYHUIA. Byno BM3HAYeHO rocnofapCbko-6i0NorivyHy LiHHICTb 418 BUPOCTAHHA B KOPMO BMPOOHMLTBI TakMX
BMAIB NIKapCbKO-KOPMOBMX TpaB: ricomn NiKapCbkuii, deHxenb 3BMYAMHWIA, LWAHAPa 3BMYAMHA, 3MIErONOBHMK
MONAABCbKUI, KOpiaHAP MOCIBHWI, AepeBii 3BMYAMHUIA, exiHales nypnypoBa, Kynbbaba nikapcbka, po3Toponua
NASMUCTa, NOodaHT aHiCoBUM, 3Bipobil 3BMYaHKIA, Ledanodnopa apoMaTHa, NOAMH OAHOPIYHKUIA. BcTaHoBNEHO, WO
O[HOPIYHMKM B PiK NOCiBY,a BaraTopiyHi BUAM HA APYrMii-4eTBEPTUI POKM KOPUCTYBaHHS 3abe3neyyBann OTPUMAHHS
cyxoi Macu TpaB - 1,7-5,0 1/ra Ta HaciHHs — 0,3-1,8 7/ra. [JaHi BMAM TpaB MatoTb B CBOEMY CK/1aAi 6ion0riyHo akTUBHI
peyoBUHM (Nnonicaxapuan, edipHi Macna, b1aBoOHOIAM, OPraHivHi KUCIOTH, MEPEBAXHO BiTaMiHUW, MiKpOeeMeHTH), o
NO3UTUBHO BM/IMBAKOTb HA TBAPUHHWIA OpraHi3M. [JoBefeHO TaKOX TEXHOMNOrIYHY NPUAATHICTb A1 3aroTiBAi CUPOBUHM
i bopMyBaHHS QITO CyMilleln Taknx BMAIB: pO3TOPOMNLA NASMUCTA, 3MIEFONIOBHMK MOAABCbKUI, KOPiaHAP MOCIBHUMN,
ricon nikapcbkui, deHxenb 3BUMYAMHWIA, exiHaues nypnyposa, NadaHT aHiCOBMM, LWAHAPa 3BMYAWHA, LepeBin
3BMYAMHUNA. B pe3ynbTati focnigpkeHb cTBopeHa 6asa AaHuX Wwo0 A060py NiKapCbKO-KOMOBUX TPaB, iX TEXHOMOTIYHOT
NPWAATHOCTI BUPOLLYBAHHSA, ONTUMANIbHUX CTPOKiIB 36MpaHHS ANS 3aroTiBAi CUPOBUHM 3 HACTYMHUM BUKOPUCTAHHAM
y KOPMO BMPOOHULTBI. BK/IOUEHHS NiKapCbKO-KOPMOBUX BUAIB B paLioHM rofiBNi MOXe 3a6e3neyyBaTM OTPUMAHHS
OpraHi4yHOi NPOAYKLii TBAPMHHULTBA, LLLO BiAMNOBIAAE BUMOraM cTpaTerii EBpONeNCcbKOro 3e1eHoro Kypcy

KntouoBi cnoBa: nikapCbko-KOPMOBi BMAM; YPOXKAMHICTb; XiMIYHUI CKNaA; TEXHONOMYHA NPUAATHICTb; BiTOCYMiLi;
6ionoriyHo akTUBHI PEYOBUHU; CUPOBMHA; CTPOKM 30MpPaHHA
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