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Problem statement. Over the past decade, southern
regions that were moderately arid in the previous dec-
ade have moved into the category of severely arid, and
poorly humidified regions have moved into moderately
arid [1]. With the expected increase in air temperature
in the Northern Hemisphere, Ukraine’s food security will
largely depend on how effectively agriculture adapts to
future climate change [2]. The impact of climate change
on agriculture is manifested in an uncharacteristic lack of
precipitation. In this case, there is a need for artificial irri-
gation, even in those regions where natural moisture was
previously sufficient.

Recently, considerable attention of farmers in different
regions of Ukraine is paid to the cultivation of non-tradi-
tional and rare crops. One of the most popular spicy plants,
which are grown and used by many peoples of the world, is
Satureja hortensis L. In climate change conditions towards
global warming, it is important to study possible cultivation
areas and agricultural techniques for growing this crop to
obtain high economically valuable indicators.

Analysis of recent research and publications.
Satureja hortensis L. is a typical Mediterranean species,
widely cultivated as a spicy and decorative plant belong to
the Lamiaceae family (Lamiaceae Martinov) [3]. The home-
land of Satureja hortensis L. is the eastern regions of the
Mediterranean and the Black Sea region. It is widespread in
Western and Eastern Europe, North America, Canada, as
well as in small areas in the Caucasus, Crimea, Uzbekistan,
Turkmenistan and Moldova [3, 4].

Satureja hortensis L. has been used as a spice since
ancient times. Due to its rich aroma, it is used more often
than Satureja montana. The dried above-ground part of the
plant is added to commercial spice mixtures for many food
products to provide a pleasant aroma and taste. It is an
essential element in traditional meat dishes in Bulgaria and
Romania. It is also often consumed as a tea [5,6].

Scientists have proven that the composition of the
above-ground mass of Satureja hortensis L. is dominated
by essential oil, polyphenols and flavonoids, and natural
products to which the plant is added have medicinal prop-
erties. [5, 6, 7].

Satureja hortensis L. is used as a folk remedy for the
treatment of various diseases [6, 8]. It has demonstrated
antispasmodic, antidiarrheal, antioxidant, sedative, anti-
microbial properties, including protective effects against

Jurkat T-cells, Alzheimer's disease, cancer, infections, car-
diovascular diseases, diabetes and cholesterol [5, 8, 9].

Due to its high nutritional value, the leaves and stems
of this plant are used as animal feed [8]. It is a good
honey plant. The essential oil obtained from Satureja
hortensis L. plants can be used in the perfume and cos-
metic industry [5].

According to literature, the mass fraction of essential oil
obtained from Satureja hortensis L. plants in the Kherson
region is 0.35% of the raw mass [10]. In Iran, its content
ranges from 0.5% to 2.9% [7].

In the essential oil of plants, 29 components have
been identified. A characteristic feature of the essential
oil is the presence of such main components as carvacrol
(11-83.3%), thymol (0.3-28.2%), y-terpinene (0.5-39%) and
p-cymene [5, 7, 10].

According to the results of studies conducted in Turkey,
climatic factors have a significant impact on the yield and
biochemical indicators of Satureja hortensis L. [11]. Studying
the ecological and biological features of Satureja horten-
sis L. introduced in the conditions of Polissya, Ukrainian
researchers claim that this species is well adapted and
is particularly promising for the agricultural sector in this
region. [12]. Conducting research on the productivity of
Satureja hortensis L. in the Southern Steppe conditions,
scientists from the Mykolaiv Agrarian University conclude
that its growth and development depends on the biological
characteristics of the variety, agrotechnical methods of cul-
tivation and weather conditions [3, 13].

The purpose of the article is to study the dynamics
of growth and development, the formation of economically
valuable traits of Satureja hortensis L. depending on the
timing of sowing and moisture conditions in the conditions
of the Central Forest-Steppe.

Materials and research methods. The research was
conducted in 2024 in the conditions of the Central Forest-
Steppe of Ukraine in the Lysyansky district of the Cherkasy
region. The climate of the Central Forest-Steppe is temper-
ate continental, with relatively mild, little-snowy winters and
warm, moderately humid summers. The area is located on
the Dnieper Upland of the East European Plain, in the basin
of the Gnily Tikich River [14]. The soil of the area where
the research was conducted is typical black soil. The soil
is heavy loam in terms of granulometric composition. The
humus content in the arable layer is 4.58%.
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The material for the research was the sample Satureja
hortensis L. No. 6-23. The seeds of this sample were sown
in two rows with a row spacing of 50 cm. The first sowing
period was carried out in the third decade of April. A decade
later, in the first decade of May, the second sowing period
was carried out. The crops were moistened in three ways,
which included intensive drip irrigation, moderate drip irri-
gation and natural moistening.

Phenological observations were made on the crops
according to known methods [15, 16]. The following phases
were noted: emergence of seedlings, tillering, budding,
flowering (beginning, mass, end), fruiting (beginning, mass,
end). Biometric measurements were made every two weeks
during the vegetation of the plants. The height and diame-
ter of the plants were measured. During the plants vegeta-
tion, the above-ground mass of the plant raw materials was
determined every two weeks. The mass fraction of essen-
tial oil in the plant raw materials was determined accord-
ing to the phases of plant development by the Ginsberg
method on the Clevenger apparatus and was calculated on
the absolutely dry mass [17]. Distillation of the essential oil
was carried out 4-5 days after irrigation.

Research results. Satureja hortensis L. is an annual
herbaceous plant 50-70 cm tall. The stem is strongly
branched, woody at the base, anthocyanin-colored in the
lower part, green in the upper part. The leaves are line-
ar-lanceolate, 1.5-2.5 cm long. The flowers are small,
light purple with purple spots. The root system is poorly
developed and is located mainly in the upper soil hori-
zon. Satureja hortensis L. is propagated by sowing seeds
directly into the soil. Seed germination is very short-lived,
and three years after harvesting it practically does not ger-
minate [18]. Satureja hortensis L. is a thermophilic plant. It
is able to tolerate short-term temperature drops, but minor
frosts lead to its death [13, 19].

Sowing on the plots was carried out in the third dec-
ade of April (April 24) and the first decade of May (May 6).
The emergence of seedlings was noted at the first sowing
time on the 7th day, and at the second sowing time on the
6th day. The plants grew slowly at first. 20 days after the
beginning of the emergence of seedlings, the tillering phase
was noted for plants sown in the third decade of April (the
first sowing time), and after 17 days the tillering phase was
noted for plants sown at the second sowing time.

The beginning of the budding phase was observed
44 days later (in the first decade of July) from the beginning
of the tillering phase for plants from the first sowing period.
In plants from the second sowing period, the beginning of
budding occurred after a shorter period (42 days later). The
duration of the interphase period from budding to the begin-
ning of flowering for plants from the first sowing period was
13 days, and for plants from the second sowing period it
was shorter by 5 days.

The beginning of flowering for both sowing dates
was noted in the second decade of July. Plants from the
first sowing date bloomed simultaneously in all moisture
options. 3 days later, flowering of plants from the second
sowing date was also noted simultaneously in all moisture
options. The end of flowering — beginning of fruiting phase
occurred at the beginning of the second decade of August.
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Studying the dynamics of plant growth and develop-
ment, it was found that initially the plants grew very slowly
at both sowing dates. There was a noticeable acceleration
of plant growth at the tillering phase. At this phase, the
height of the plants from the first sowing date varied from
13 to 18 cm, with a diameter of 8.5 to 19.5 cm. (Fig. 1).
The mass of the above-ground part of one plant at this time
ranged from 1.0 to 12 g. (Fig. 2).

After two weeks, the height of the plants varied from
29 to 36 cm, with a diameter of 30 to 38 cm. The above-
ground mass of the plants also increased, ranging from 20
to 60 g. At the budding — beginning of flowering phase, the
height of the plants varied from 47 to 55 cm, with a diameter
of 40 to 50 cm. The above-ground mass indicators ranged
from 86 to 102 g. The height of the plants also increased at
the mass flowering phase, which varied from 45 to 57 cm,
with a plant diameter of 40 to 52 cm. At the same time, the
above-ground mass indicators ranged from 62 to 121.7 g
per plant.

Plants from the first sowing period had the highest indi-
cators of height, diameter and mass of the above-ground
part, which were recorded in variant with intensive irriga-
tion, and the lowest ones were recorded in variant with the
natural moisture variant (Fig. 1).

In the plant development process from the second sow-
ing period, a gradual increase in plant height and diameter
was also noted up to the mass flowering phase. Plants from
the second sowing period at the mass flowering phase had
a height ranging from 45 to 47 cm, with a diameter ranging
from 37 to 45 cm (Fig. 2). Above-ground mass indicators
ranged from 61 to 89 g per plant (Fig. 3). The highest indi-
cators for the second sowing period were also obtained by
plants that received intensive soil irrigation, and the lowest
ones were obtained by natural moistening. When analyzing
the influence of two sowing periods and three moistening
options on the yield of above-ground mass of Satureja hort-
ensis L., the highest indicators were obtained for variant
with the first sowing period and intensive drip irrigation, and
the lowest oner were obtained for variant with the second
sowing period and natural moistening.

We conducted studies of the dynamics of essential oil
accumulation at the phases of plant development depend-
ing on the intensity of drip irrigation and natural humidifica-
tion. In the scientific literature, there is data on the positive
effect of irrigation on the yield of essential oil from plants,
which were obtained in other regions [3,13]. According
to our studies, during the growing season, the content of
essential oil in the vegetable raw materials of Satureja hort-
ensis L. gradually increased in all variants of the experi-
ment.

The mass fraction of essential oil at the mass flowering
phase varied from 0.14 to 0.67%. In the first sowing period,
this indicator was higher in the natural moisture variant, and
the lowest one was in the intensive drip irrigation variant.
The yield of essential oil from one plant was the highest in
moderate drip irrigation and amounted to 0.55 g.

At the second sowing period, the mass fraction of essen-
tial oil was somewhat higher in moderate drip irrigation than in
natural moisture and amounted to 0.55% of the fresh weight.
This is explained by the fact that the plants of the second
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Fig. 1. Development phases of Satureja hortensis L.: a — seed; b — seed

germination; ¢ — stem growth in height; d - tillering; d — budding;
e — beginning of flowering; e — mass flowering; g — fruiting
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Fig. 2. Growth dynamics of Satureja hortensis L. plants depending on irrigation

(intensive irrigation, moderate irrigation, natural moistening) and sowing dates i
n the conditions of the Central Forest-Steppe: a — first sowing date, b — second sowing date
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Fig. 3. Dynamics of above-ground mass accumulation in Satureja hortensis L. plants depending
on irrigation (intensive irrigation, moderate irrigation, natural moistening) and sowing dates
in the conditions of the Central Forest-Steppe a — first sowing date, b — second sowing date

sowing period under natural moisture conditions were less
leafy, and in the shoots, as is known, a smaller amount of
essential oil is synthesized, compared to the leaves and they
are only ballast. The yield of essential oil from one plant in
the second sowing period was also higher in the moderate
moisture variant and amounted to 0.42 g.

Conclusions. Thus, taking into account two sowing
dates and different options for moistening, we have estab-
lished that in the conditions of the Central Forest-Steppe,
Satureja hortensis L. plants in the first sowing date and
intensive drip irrigation have the highest height and diam-
eter indicators and form the highest yield of above-ground
mass. Plants of the second sowing date and natural mois-
tening have the lowest yield. The maximum indicators of
the mass fraction of essential oil were recorded in plants in
variant with the first sowing date and with natural moisten-
ing. However, the yield of essential oil from one plant, that
is, plant productivity, was maximum in the variant with first
sowing date and with moderate drip irrigation.
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Svydenko A.V., Valentiuk N.O., Svydenko L.V.
Formation of economic valuable indicators in Satureja
Hortensis L. depending on growing agrotechnical
methods in the conditions of the Central Forest-Steppe

Purpose. The purpose of the work is to study the
dynamics of growth and development, the formation
of economically valuable traits of Satureja hortensis L.
depending on the timing of sowing and moisture conditions
in the Central Forest-Steppe. Methods. The research was
conducted in 2024 in the conditions of the Central Forest-
Steppe. The soil of the area where the research was
conducted is typical black soil. The material for the research
was a sample of Satureja hortensis L. No. 6-23. The seeds
of this sample were sown in two rows with a row spacing of
50 cm. The first sowing period was carried out in the third
decade of April. A decade later, the second sowing period
was carried out. Crop irrigation was carried out in three
variants, which included intensive drip irrigation, moderate
drip irrigation and natural moistening. Phenological
observations and biometric measurements were carried out
for the crops. Every two weeks, the height and diameter of
the plants were measured, the mass of the above-ground
part of the plants was determined. The mass fraction of
essential oil in the plant raw materials was determined by
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the Ginsberg method on the Clevenger apparatus. Results.
The duration of the development phases of Satureja
hortensis L. plants differed depending on the sowing dates.
The tillering phase occurred for plants of the second sowing
date three days later than for the first sowing date. The
beginning of the budding phase was observed 44 days after
the beginning of the tillering phase for plants from the first
sowing date and 32 days later for plants from the second
sowing date. The duration of the interphase period from
budding to the beginning of flowering for plants from the first
sowing date was 13 days, and for plants from the second
sowing date it was 5 days shorter. Flowering of plants
from the second sowing date also occurred in a shorter
period. In the process of plant development, a gradual
increase in the height and diameter of plants was noted.
At the mass flowering phase, plants from the first sowing
date were 45 to 57 cm high, with a diameter of 40 to 52
cm. At the same time, the above-ground mass indicators
ranged from 62 to 121.7 g per plant. During the second
sowing period at the mass flowering phase, the plants had a
height ranging from 45 to 47 cm, with a diameter of 37 to 45
cm. The above-ground mass indicators ranged from 61 to
89 g per plant. The highest indicators of height, diameter and
mass of the above-ground part were recorded for variant
with intensive irrigation during the first sowing period, and
the lowest ones were recorded for the natural moistening
variant of the second sowing period. During the growing
season, the content of essential oil in the vegetable raw
materials of Satureja hortensis L. gradually increased in all
variants of the experiment. The mass fraction of essential
oil at the mass flowering phase varied from 0.14 to 0.67%.
The highest mass fraction of essential oil was observed for
plants in variant with the first sowing period and with natural
humidification. And the yield of essential oil from one plant
was maximum for variant with the first sowing date and with
moderate drip irrigation (0.55 g). Conclusions. Thus, in the
conditions of the Central Forest-Steppe, Satureja hortensis
L. plants from the first sowing period and with intensive drip
irrigation have the highest height and diameter indicators
and form the highest yield of above-ground mass. The
maximum indicators of the mass fraction of essential oil
were recorded in plants from the first sowing period with
natural moisture. However, the yield of essential oil from one
plant, that is, plant productivity, was maximum in variant with
the first sowing period with moderate drip irrigation.

Key words: Satureja hortensis L., development phases,
yield, essential oil, irrigation.

CeugeHko A.B., BanenTtiok H.O., CBupeHko J1.B.
®dopmyBaHHATOCNOAAPCbLKOLiHHUXNOKa3HUKiB Satureja
hortensis L. B ymoBax LeHTpanbHoro Jlicocteny B
3anexHoCTi BiA arpoTexHiYHUX MNPUAOMIB BUpPOLLY-
BaHHSA.

MeTta. MeTtoo poGOTM € BMBYEHHS AMHAMIKU POCTY
Ta po3BUTKY, (DOPMYBaHHSI rOCNOAAPCLKO LHHUX O3HaK
Yabepa CafoBOro 3anexHo BiA CTpoKiB CiBOM Ta ymoB
3BONIOXKEHHA B ymoBax LleHTpanbHoro JlicocTeny.
MeTtogu. [ocnigxeHHs nposogunucb B 2024 poui B
ymoBax LleHTpanbHoro Jlicocteny. MpyHT AiNSHKM, Ha sKin
NPOBOANMANCH JOCTIAKEHHS TUMOBUIA YopHO3eM. MaTtepianom
ANna  JOCrifKeHb CryryBaB 3pa3ok u4abepa cagoBoro
Ne 6-23. HaciHHa gaHoro 3paska BuciBanu B [ABa CTPOKU 3
LnpurHoto Mikpsae 50 cm. Meplumnin cTpok ciBbu nposogunm
B TPeTi Aekapdi KBiTHA. Yepes gekady nposBoavunu Opyrum
CTPOK CiBOM. 3BOMOXEHHSI MOCIBIB MPOBOAWITOCS B TPbOX
BapiaHTax, sike BKJ1H04aro iHTEHCUBHE KpanerbHe 3POLLEHHS,



ArpapHi iHHoBauii. 2025. Ne 31

Cenekuyisi, HacCiHHUYUMeBo

NMoMipHe KpanenbHe 3pPOLUEHHS Ta MPUPOOHE 3BOJTOXKEHHS.
3a nociBamn NpPoBOAMIUCH (PEHOMOTIYHI  CNOCTEPEXEHHS
Ta OGioMeTpuyHi BUMIptoBaHHS. Yepe3 KOXHI OBa TUXKHI
BMMIpIOBanv BUCOTY Ta AiaMeTp POCMNWH, BM3Ha4Yanu macy
Ha[3eMHOI YacTMHM pocnunH. MacoBy 4acTky ecdpipHoi onii
B POCIMHHIN CUPOBUHI BU3Ha4anu Metofom [iHcGepra
Ha anapati Kneserxepa. Pesynbratu. Tpusanictb a3
po3BMTKY pocnuvH 4abepa C€afoBOro BiApi3HANMCL B
3anexHOCTi Big CTpOKiB ciBOM. Pasa KyLliHHA HacTana y
POCMVH APYroro CTPOKY MOCIBY Yepe3 MEHLUNA TEPMIH, HiXK
3a NepLUOro CTPOKY Ha Tpu AHi. MNovaTok dasu GyToHizauii
crocTepiranu vepes 44 AHi Big novaTky dasy KyLiHHS Y
POCINH 3a NEepLLOro CTPOKY CiBOU Ta Yepe3 32 AHi y pOCHVH
3a Apyroro CTPoKy ciBbu. TpmBanicTtb Mixda3sHoro nepiogy
Big OyTOHI3aLii 40 noYaTKy LBITIHHA Y POCIUH 3a NepLuoro
CTpOKy ciBOWM cTaHoBuna 13 gHiB, a y pocnuH 3a Opyroro
CTpOKy ciBOM BoHa Oymna kopoTwot Ha 5 AHiB. LIBIiTiHHSA
POCINNH 3a APYroro CTPOKy CiBOM HacTano Takox 3a
KOpOTLUMI TepMiH. B npoueci po3BuTKy pOCnUH BigMiYeHO
noctynose 306iNnblUEHHS BUCOTM Ta AiameTpa poChuH. Y
chasi MacoBoro LBIiTiHHA POCNMHU 3@ NEPLIOro CTPOKY CiBOM
Oynu 3aBBuLWKK Big 45 0o 57 cm, npu giametpi Big 40 go
52 cm. MNpur ubOMY NOKa3HMKN HAA3EMHOI Macu KonMBanmuchb
Big 62 go 121,7 r 3 ogHiel pocnuHu. 3a Apyroro CTPOKy
ciBOu y dasi MacoBoOro LBITIHHA POCMVHW Manu BUCOTY,
sika konueanaco Big 45 go 47 cm, npuv giameTpi Big 37 Ao

45 cm. [NokasHMKM Haa3eMHOT Macu KonmBanuceb Big 61 4o 89
r 3 ogHiei pocnuHU. HarBuLli nokasHUKM BUCOTH, diameTpa
Ta Macu Haf3eMHOI YacTUHM 3adpikCOBaHi 3a iIHTEHCUBHOTO
3POLLUEHHS] 3a MEepLUOro CTPOKY CiBOW, a HalMeHLi Yy
BapiaHTi NPMPOLHOro 3BOIOXEHHSI OPYroro CTPOKy CiBOW.
MpoTsirom Beretauii BMICT edqipHOi onii B POCIMHHIN
cvpoBuHi yabepa cagoBOro NOCTynoBO 30iMblLUyBaBCs Y
BCiX BapiaHTax gocnigy. Macosa yacTtka edipHoi onii' y cpaasi
MacoBoro uBiTiHHSA BapitoBana Big 0,14 go 0,67% Bia cupoi
Macu. HamBuuyi nokasHuKM MacoBa 4acTku edipHoi onii
Manu poCnvHM 3a MepLUOro CTPOKY CiBGWM Ta NpMpogHOro
3BONOXEHHA. A BuXig edipHOi onii 3 ogHiei pocnvHn 6yB
MaKCMMarnbHUM 3a MEepLUOro CTPOKY CiBOM Ta MOMipHOro
KpanenbHoro 3poLueHHs (0,55 r). BUCHOBKU. TakuM YMHOM,
B ymoBax LleHTpanbHoro [licocteny pocnuHu 4abepa
CafloBOro 3a MepLUoro CTPOKYy CiBOM Ta iHTEHCUBHOrO
KpanenbHOro 3poOLUEHHs MatoTb HaWbinbLli MOKa3HWUKK
BMCOTY Ta JiameTpa i popmMytoTb HanbinbLly ypoxanHiCTb
Haa3eMHoi Macu. MakcumarbHi NOKasHMKM MacoBOi YacTKu
edipHoi onii 3adikcoBaHO y POCHUH 3a MepLloro CTPOKY
ciBbu 3 npupoaHuM 3BoroxeHHsM. [MpoTe Buxig edipHoi
onii 3 ofHiei pocnuHK, TO6TO NPOAYKTUBHICTE pOCIUH, Byna
MaKCHMMarbHOK MPW NepPLLOMY CTPOKOBI CiBOM 3@ MOMipHOro
KpanenbHOro 3poLUEeHHS.

Knrouosi cnoBa: Satureja hortensis L., dbasu po3sutky,
YPOXanHiCTb, edipHa onisl, 3pOLLUEHHS.
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