Research on the Phenotypic and Biochemical
Expression of Sideritis sc. Varieties Acclimated and
Bred at Plant Genetic Resources Bank - for Vegetables,
Floricultural, Aromatic and Medicinal Plants Buzau,
Romania

G. NEGOSANU?, A. ASANICA?, C. VINATORUY, B. MUSAT!, C. BRATU?, M. POPESCU!?

1Plant Genetic Resources Bank - for Vegetables, Floricultural, Aromatic and Medicinal Plants Buzau, Romania

2University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Abstract

Sideritis scardica ("Shepherd's Tea" in Greece or "Mursalski chai” in Bulgaria) is a
perennial endemic plant in Mediterranean regions and the Balkans. Its rich content in
antioxidants with major role in maintaining the immune system and its ability to eliminate
residual proteins from neuronal synapses responsible for the formation of protein plaques
attributed to Alzheimer's disease have been subjects of recent research. The plant is used for
its aroma in hot or cold drinks and as a medicinal plant sold in specialized pharmacies, being
highly appreciated for its content in active principles: flavonoids, essential oils, amino acids,
and minerals: Fe, Ca, Mg, K. Romania offers favorable pedo-climatic conditions for the
cultivation of Sideritis sp.. Therefore, a main goal was to acclimatize Sideritis scardica to
Romania’s growing conditions, through breeding new genotypes with distinct phenotypic
expression and developing tailored cultivation technology. The current researches envisage
the genetic resources owned by P.G.R.B. Buzau and include studies of five genetically stabilized
genotypes. G1-G5 were analyzed in comparison with the Romanian “Domnesc” patented variety
used as control. The methods used were negative mass selection for the “Domnesc” variety and
repeated individual selection and crossing for G1-G5 genotypes. Phenotyping and biometric
observations and lab biochemical analysis were conducted on plants harvested before and
after flowering stage. The outcomes indicated the presence of valuable germplasm, wherefrom
five genotypes proved superior adaptability and genetic stability in lineage. In terms of
quantitative traits, G1 had the highest floral mass value with an average of 780g/plant and G5
reached 1170g leaf mass/plant. The distinct phenotypic expression and valuable biochemical
composition like Fe content 64mg/100g and ascorbic acid 200mg/100g followed the same
trend. G2 had the strongest fragrance of all five genotypes on all vegetative aerial parts and was
selected for patenting in 2022.
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INTRODUCTION

Plants belonging to the Labiatae family have unique properties, which is why research
on their understanding and use has now spread throughout the world. The Sideritis genus
belongs to the Lamiaceae family and includes more than 150 species of annual and perennial
herbaceous plants and dwarf shrubs widespread in the Balkan Peninsula: Bulgaria, Greece,
Turkey, southwestern Albania, northern Macedonia (Shtereva L., 2014). In Romania it can
be found sporadically in the southwestern area, on the border with Bulgaria and Serbia, in
the "Cazanele mari" area. Sideritis scardica Griseb is an herbaceous plant found mainly in the
endemic subalpine/alpine perennial diploid area (2n = 32) at altitudes of 1600-2300m
s.l.m., rarely at 500m s.l.m on rocky, calcareous meadows. (Grdisa M. et al.,, 2019) The
"Sideritis" genus name derives from the Greek word "sideros" which means “made of iron”,
referring to the use of the plant since ancient times to heal wounds caused by iron weapons.
"Scardica" comes from the name of Mount Scardo in Macedonia where the Grisebah species
was described for the first time (Gonzales E. et all, 2011 and Yordanova M., 2000). Very
popular in Greece, it is known as "Ironwort", "Mountain tea" or "Shepherd's tea". In Bulgaria
itis called "longevity tea", but also "Mursalski chai" from the top of Mursalita mountain, part
of the Rhodope Mountains, where it is known as an endemic plant. All aerial vegetative parts



are used from Sideritis: leaves, sprouts and inflorescences used mainly in the preparation of
teas or in the form of poultices for local applications (lesions) or for the extraction of
essential oils used in food, medicine industries and in room flavoring or various foods and
cosmetics flavoring. Sideritis scardica awakens considerable interest as a medicinal plant
and even though it is included on the list of protected plants, it is the object of intensive
exploitation, being one of the most endangered components of spontaneous flora in both
Bulgaria and Greece (Yordanova M., 2000). The low germination rate of the seeds and the
low rate of vegetative reproduction drastically limit the ability of native Sideritis plants to
recover. In the areas of origin, the plant needs 4 to 6 years to reach the optimal development
and maximum accumulation of biologically active substances in the rhizomes (Evstatieva et
all. 1990; Todorova et all. 2012). In traditional medicine, Sideritis is used for the treatment
of respiratory diseases (asthma, bronchitis). Antioxidant, anti-inflammatory, antibacterial
effects have also been reported as well as relief of symptoms in Alzheimer's disease
(Nishioka Y. et al, 2020). Experiments by Hofrichter ]J. have shown that Sideritis can be a
strong and well-tolerated alternative for treating symptoms and cognitive decline in
degenerative Alzheimer's disease by reducing 3-amyloid plaque deposits (Hofrichter J. et all,
2016). In 2018, Sideritis scardica Griseb. herba was officially recognized as a traditional
herbal medicine and received the approval of the European Medicines Agency being
included on the list of herbal substances, herbal preparations and combinations thereof for
use in traditional herbal medicines, by EU Decision 2018/134. Its indications are: relief of
cough associated with cold and gastrointestinal discomfort (Official Journal of the EU).

In terms of chemical composition, diterpenoids, flavonoids and essential oils are the
main compounds responsible for all pharmacological activities observed in vivo and in vitro.
In recent years, other compounds such as iridoids, coumarins, lignans or phenylpropanoid
glycosides have also been isolated and identified. Diterpenoids have shown antimicrobial,
anti-inflammatory and anti-feedant activity, whereas flavonoids are active as anti-ulcerous,
anti-inflammatory and antioxidant agents (Gonzalez E., 2011).

The presence of phenylethanoid glycosides determines the antioxidant action that
limits the harmful effects of oxidative stress and helps to modulate the immune response
and the proper functioning of the body's detoxification processes. A recent study
demonstrated that a bioactive-rich extract of the mountain tea plant (S. scardica) performs
as well in improving cellular antioxidant status as a catechin-rich extract of C. sinensis, even
though the phenolic content of the S. scardica extract was only about 18% of that of the C.
sinensis extract (Danesi F. et all, 2016).

Minerals and oligoelements are present at a rate of over 5% with a role in maintaining
the hydroelectrolytic balance of Fe, Cu, Zn. The most abundant macroelements are: Ca, Mg,
K, Na, Mn.

As for the botanical aspects, roots are well developed, leaves are narrow, opposite,
with gray hairs. The inflorescence is spike-like with crowded verticillaster from six to ten or
twelve, 12-20mm middle bracts, longer than the flowers, lemon yellow glandular corolla.
Seeds are ovoid, triquetrous, obtuse to round at the apex, smooth and glabrous.

Comparative studies between wild and cultivated species of Sideritis scardica have
shown both the maintenance of biologically active constituents, antimicrobial activity
through resistance to Staphylococcus aureus and the possibility of significantly increasing
concentrations with the improvement of cultivation conditions (Kostadinova E., 2015).

In the current context of climate change, Sideritis scardica has low irrigation
requirements and can be grown organically, proving resistant and adapting to variable
environmental conditions. The cultivation of Sideritis scardica is an achievable, ecologically
and economically sustainable opportunity, which requires the continuation of studies on
improvement, acclimatization, culture technology, laboratory studies, clinical studies
(Solomou A. et al, 2016).

In 2000 in Romania, the researcher Costel Vindtoru began to study a variety from the
Bulgarian alpine area with multiple uses: medicinal, ornamental, aromatic, and gastronomical
(Vinatoru, 2019). After several years of studies the first variety of Sideritis scardica was obtained,
it was named Domnesc and was patented and registered in the Official Catalogue of Cultivated
Plants in Romaniain 2019. At PGRB Buzau, the research continued between 2019 - 2021 in order
to enrich the germplasm base and obtain new genotypes with distinct phenotypic expression,
paying attention to the specific requirements of the culture technology and to the study of the
plants in the climatic conditions from the south-eastern part of Romania, where the experiments
were carried out.

MATERIALS AND METHODS



Sub-section of materials and methods

The research works were carried out at PGRB Buzau (45°09°N, 25°5’E, 95m) between
2019 - 2021, in the Romanian Plain which has continental climate, steppe characteristic
vegetation and leached chernozem soil.

In order to establish the culture, the land was prepared in autumn by cleaning plant
debris followed by 30cm deep autumn plowing. In spring, the soil was crushed with a disc
harrow equipped with a leveling frame, after which the land was modeled using the L445
tractor in aggregate with MMS 2.8 with 140cm gauge, 94cm canopy length, 46cm gutter and
70cm between rows according to Figure no.2.
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Figure no.1. Technical drawing with terrain modeling

For the establishment of the culture were used seeds from both the Domnesc variety
used as control (G1) and five genotypes from the germplasm base of the Bank, G2, G3, G4, G5
and G6, which have distinct phenotypic expressiveness. The seeds were initially subjected
to purity tests in the Seed Conditioning and Analysis Laboratory within BRGV, after which
they were sown in a substrate composed of 80% peat and 20% dolomite, in 33x53cm
alveolar pallets with 70 alveoli/pallet (image no. 1). Dolomite alkalizes the substrate
creating premises for better germination. The average dimensions of the seed are 2.18 mm
long and 1.39 mm wide and MMB is 13.08gr (Vinatoru C. et all,, 2019).

Sideritis scardica Griseb.
seeds - Domnesc cultivar

Germination test
15.02.2019

a) b B)
Image no.1 Domnesc cultivar: a) - seeds; b) - seedlings 10 days after sowing; c) -
seedlings 30 days after sowing

The sowing was done in the first decade of March in heated protected spaces
(greenhouse) with 15-16°C average daily temperature. On days with excessively high
temperatures, the greenhouse was partially ventilated.

The culture was established through seedlings around 05.05.2019, about 60 days after
sowing, at the stage of 6-8 leaves and 7-8cm in height. This is the best and most appropriate
way to establish the culture of this variety in Romania. Due to the low germination energy
of the Sideritis seed, the culture presented interior gaps that were later replaced.

For the establishment of the culture, there was a 70cm planting distance between rows
and 50cm between plants/row as it was found that this is the optimal planting option to
ensure superior yield, capitalizing on the land and allowing easy maintenance.
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Figure no.2. Schemes culture: 70cm between rows and 50cm between plants/row

The maintenance works were standard: filling the gaps after planting, weed control by
two manual and three mechanical hoeing and supplying the crop with water on time, in
critical phenophases using a watering norm of 200-250m3/ha. In case of hoeing it is very
important not to bring soil close to the stem.

Irrigation works require special attention due to pubescence leaves. At the same time,
they can have a negative impact in crop culture. If the plant is grown on unmulched land or
without rocks, the rain can lead to sticking the leaves hairs to the soil, a phenomenon that
depreciates the foliar mass and can even lead to compromising the crop.

The breeding methods used were negative mass selection for the Domnesc variety and
and repeated individual selection for the G2-G6 genotypes (an elite plant was used).
Compared to other vegetable plants, the growth rate in both young and mature plants is
slightly slower.

During the vegetation period, biometric and qualitative measurements were carried
out from both the Domnesc variety used as control and the five G2-G6 genotypes; the
measurements values were processed by statistical calculation using SPSS software,
performing analysis of variance by ANOVA test followed by DUNCAN test with 95%
confidence interval and p-value < 0.05%.

Weighing operations were performed on green plants after flowering in June. The
device used was the two-decimal precision balance Kern 572-33.

As regards the chemical composition, determinations were made in 2019 and 2020
within BRGV for the Domnesc variety, such as the minerals content: Ca, Mg, K, Na, Mn, Cu,
Fe, Zn, Pb, Cd; the content of total polyphenols expressed in gallic acid; the content of
flavones expressed in rutin; the antioxidant activity expressed in TROLOX equivalents; the
content of pectins, amino acids expressed in glutamic acid, fatty substances expressed in
total lipids, ascorbic acid, tannins, protein. The samples were taken from the experimental
Domnesc lots and the parts of the plant used were leaves and inflorescences harvested at
first flowering (June).

RESULTS AND DISCUSSION

Sideritis scardica requires normal natural conditions for growth and development. In
the area of origin, it prefers rocky soils with sandy-clay composition, pH between 6.9-8 and
low nutrient content. The experimental lot where the Domnesc variety and the five
genotypes were planted is located inside BRGV Buzau in the plain area at 95m altitude
characterized by continental climate with hot and dry summers and low rainfall, alluvial
loam-sandy soil with good drainage.

Sub-section of results and discussion

1. Overview

Throughout the growing season, from sowing, crop establishment to harvest,
phenological, biometric and laboratory observations were carried out during all years of
study using the UPOV descriptors.

It should be noted that all weighing was performed on green plants.

Experiments were performed using six genotypes, as follows:

Control variety - G1 - Domnesc variety: perennial, herbaceous plant, vigorous growth,
strongly developed roots, rich foliage, large number of stems, green leaves with silvery
reflections due to gray hairs, branched floral stems; large inflorescences with four edges,
well outlined, compact, with light green vertices;

G2 - Ossa, from Olympus Mountain, very strong aroma, citrus and menthol flavor;
height and bush diameter smaller than control variety; very light silvery green color;

G3 - smaller than control variety, stuffed appearance, short and rounded
inflorescences, spaced leaves, presents only solitary stems;



G4 - lower in height than control variety and medium bush diameter; the solitary
stems predominate, rich foliage, large star-shaped inflorescences with very sharp and light
green vertices;

G5 - medium size, poor foliage, small and narrow leaves, honey-yellow inflorescence
with very pubescent spaced vertices;

G6 - smaller than control variety, solitary stems, crowded verticillaster with wider
base and sharp towards the top, pleasant appearance with ornamental potential.

2. Research data

In the first year of cultivation, plants developed heights with average values between
12.36cm in G6 and 15.24cm in the Domnesc variety, which is also the control variety or G1; the
standard deviation had the value of 1.15 and 1.69 respectively. The diameters of the bushes
showed minimum average values from 16.66¢cm recorded in G4 to maximums of 24.04cm in the
control variety G1, and the standard deviation recorded was 0.46 and 1.18 respectively. The
number of strains showed average values between 4.2 and 5.4, with a standard deviation ranging
from 1.48 to 0.89. The number of leaves/stem showed average values between 4 and 5.2 and the
number of internodes was a constant 2.

Image no.2. G2 (Ossa): a) - first year of culture; b)- second year of culture

In the image above culture details of the Ossa or G2 the genotype with the smallest size but
with the most pronounced characteristics of the Sideritis species: leaves and stems very rich in
glandular hairs, light silver green color, very strong aroma.

In 2020, the second year of cultivation, higher values were recorded as a result of plant
development. The plant height recorded average values between 22.86¢m in G2 and 36.10cm in
G1, the control variety. The standard deviation was between 0.78 and 3.06. The diameter of the
bush had average values between 47.88cm in G2 and 77.3cm in G1 and the standard deviation
was between 1.49 and 4.04. The number of strains showed average values ranging from 123 in
G6 to 196 in G3, and the standard deviation ranged from 2.92 to 6.38. Regarding the number of
leaves/stem, the recorded average values were from 4.8 in G2 to 7.2 in the Domnesc variety, and
the number of internodes in the second year of cultivation varied from 2 to 3, with average values
between 2 in G2 and 2.6 in G1 and G6, with standard deviation from 0 to 0.55.

2021, the third year of cultivation, registered clearly higher values than the previous years
due to the increase of the dynamics of the six genotypes. Therefore, the plant height recorded
average values that ranged from 33.26cm in G2 to 41.30cm in G1, with standard deviation
between 0.87 and 3. The diameter of the bush showed average values from 69.24cm in G2 to
100.7 in G4, with standard deviation between 1 and 12.55. The number of strains showed an
average value between 195.4 in G2 and 276 in G3, the Domnesc variety with a standard deviation
from 4.58 to 11.58. The number of leaves/stem recorded average values between 6.4 in G3 and
81in G1, G4 and G5, with standard deviation from 0.89 to 1.41. The number of internodes ranged
from 2.4 in G2 to 3 in G1 and G5, the standard deviation from 0.45 to 0.71.



Table no.1. Biometric measurements in Domnesc control variety and G2, G3, G4, G5,
G6 during2019 - 2021

Biometric measurements
Plant height dif:;sel:er Number of 01:111‘:;1:’):;" / Number of
Year Genotype (cm) stems internodes
(cm) stems
Average+SD Average +SD | Average *SD Av;;;ge Av;;]z;ge

G1-

DOMNESC | 15.243+1.69 24.04%41.18 | 4,23+1.48 4.8%+1.10 | 20

G2 13.10P¢+1.41 17.3%40.67 4.4240.89 4.4%£0.89 | 20
2019 G3 14.043P¢+108 | 21.86P+0.90 | 5.23+1.30 483:1.1 240

G4 12.80P¢+1.44 16.66°+0.46 4.83+0.84 440 2+0

G5 14.343b41 02 18.24%+0.82 5.43+0.89 5.28+1.1 2+0

G6 12.36%+1.15 18.64¢43.03 | 4.8%+1.10 4310 240

G1-

DOMNESC 36.109+1.54 77.3341.50 182b+3,87 7.28+1.1 2.6340.55

G2 23.469+1.95 | 47.88%+1.49 | 156.6°43.65 4.8b+1.1 2310
2020 G3 26.18P¢+1.15 | 62.865+2.51 1963+4.47 5.63P+1.67 | 2.23+0.45

G4 24.08%9+3.06 | 71.88P+1.66 | 157.8:%.38 63b+1.41 | 2.23+0.45

G5 27.04P+0.95 73.9P+4.04 152.26+4.44 63b+141 | 2.23+0.45

G6 22.869+0.78 545294164 | 123942.92 5.62P+0.89 | 2.63+0.55

G1-

DOMNESC | 41.302+1.30 92.73b+1.33 | 222P+11.58 83+1.1 3.4%+0.55

G2 32.8494298 | 69.24%+1 195.4845.73 6.8P¢+1.1 | 2.4P+0.55
2021 G3 39.44bc+1.23 88.120+9.77 | 2762+5.92 6.4>+0.89 | 2.6+0.55

G4 33.26¢+3.0 100.72+12.55 | 215.2bc+5.26 8ab+1.41 2.80+0.45

G5 37.5b+0.87 84.120+3.21 206¢4+4.58 8abe+1.41 3004071

G6 38.24+1.0 70.1¢+1.23 203.84£10.18 | 6.4c+0.89 2.83b+0.45

*Letters represent Duncan test results with 95% confidence interval and p < 0.05%.

In the case of aromatic and medicinal plants, their productive value refers to the vegetative
and floral mass. Regarding the vegetative mass, as it can be seen in the table below (table no.2),
the trend was upward as a result of the dynamic development of the six genotypes, in the third
year of culture obtaining maximum values. It should also be noted that there were significant
differences between the six genotypes, generated by both variations in the number of stems and
the number of leaves/stem. More precisely, the values obtained in the first year of cultivation
were within normal limits, vegetative mass showed average values between 10.25g/plant in G6
and 15.78g/plant in G1. Significant differences were found in the second year of cultivation, when
the genotypes developed strongly, the average values regarding the number of stems/plant were
from 152.2 in G5 to 196 in G3, the vegetative mass had average values between 448.43g/plant in
G6 and 1170.49/plant in G5, with standard deviation from 15.53 to 42.22. Maximum values were
recorded in the third year of cultivation, in G1: 923.58g vegetative mass. The p value was <0.05%
which means the differences are significant.



Table no.2. Biometric measurements regarding vegetative mass in Domnesc control variety and
G2, G3, G4, G5, G6

2019 2020 2021
Biometric measurements
Genotype Number Stem Number of | Stem oNfu mber Stem
of stems/ weight i stems/ weight i weight .
plant (® Vegetative plant (® Vegetativ Stlems/ (® Vegetative
mass (g) e mass (g) | plant mass (g)
Average+SD Averag Average Average Average+ | Averaget | Average: | Averag Average+S
e +SD +SD +SD SD SD SD e xSD D
G1- 4.2°+ 3.76% 15.780+ 1820+ 3.95%¢ 720.27°+ 222b+ 4.16%+ 923.58%¢
DOMNESC | 148 0.1 5.46 3.87 0.07 15.53 11.58 0.10 31.31
4.4+ 3.46°+ 15.23b+ 156.6% 3.822 598.320+ 195.4¢+ 4.15%+ 748.51%
G2 0.89 3.01 3.01 3.65 0.08 22.95 5.73 0.14 8.76
5.22+ 3.540+ 18.38+ 1862+ 3.78% 703.8+ 246%+ 3.37 829.02+
G3 1.30 4.62 4.62 4.47 0.19 42.22 5.92 0.13 25.95
4.8 2.56% 12.28¢+ 157.8<¢ 3.140% 495.55¢ | 215.2° | 3.450 744.31¢
G4 0.84 2.10 2.10 6.38 0.04 22.43 5.26 +0.17 52.04
5.4+ 2.9% 15.68%0+ 152.29 3.28+ 499.64+ 2069+ 5.66% 1170.49b+
G5 0.89 2.71 2.71 4.44 0.24 35.93 4.58 0.32 52.76
4.8+ 2.13%+ 10.25% 166.4 2.69 448.43% 203.8%+ 2.83%+ 578.29%
G6 1.10 2.50 2.50 13.20 0.08 34.92 10.18 0.07 29.95

*Letters represent Duncan test results with 95% confidence interval and p < 0.05%.

Regarding the floral mass, the trend was upward in terms of quantity, as it can be seen in
the table below (Table no.3). Specifically, in the first year of cultivation, both the small number
of stems between 4.2 and 5.4 and the low weight of the inflorescences between 0.76g in G2 and
2.01gin G1 generated small values in terms of flower mass, as it was expected: the average values
were between 3.34g in G2 and 9.48g in G5. In the second year of cultivation, both the G1 control
variety and the other five genotypes recorded significant vegetative growth.

Table no.3. Biometric measurements regarding floral mass in Domnesc control variety and G2-G6

genotypes
2019 2020 2021
Biometric measurements
Numbe Inflores Numbe Inflores Number Inflores
r of cence Floral rof cence Floral of cence Floral
stems/ weight mass stems/ weight mass stems/ weight mass
a plant  (g) (9) plant  (g) (9) plant  (g) (9)
-E‘ Averag Averag Avera Averag Averag Averag Averag Averag Averag
S exSD e £SD g-gD etSD exSD exSD etSD exSD e*SD
(L) =
G1-
DOM 42241, 2.012+0. 8.412  1820+3. 2.37°+0. 430.2ex 222°+1 3.51+0. 780.53+
NESC 48 08 +2.89 87 44 73,39 1.58 13 53.29
44240, 0.769+0. 3.34> 156.69+ 1.78:+0. 277.68¢ 195.4e+ 2.02¢+0. 394.70c
G2 89 04 +0.79 3.65 01 +3.53 5.73 09 +16.93
5.22+1. 1.60+0. 8.282  1962+4. 1.972+0. 348.72°> 2762+5. 1.92¢+0. 530.522
G3 30 06 +1.96 47 08 +13.94 92 17 +56.32
4.82+0. 1.820+0. 8.712  157.8cd  2.04c+0. 322.090 2152bc  2.13v+0. 459.39°
G4 84 05 +1.39 +6.38 05 +11.65 +5.26 05 +20.88
54240, 1.76°40. 9.482 15229+ 2.07°+0. 31523> 206%9+4 2.14c+0. 439.90°
G5 89 04 +153 4.44 07 +9.38 .58 09 +16.97




48+1. 1.80°+0. 8.642 166.4+ 2.069+0. 254.03c 203.8% 2.26°+0. 479.57°
G6 10 03 $195 1320 09 $16.22 #1018 13 19.06

*Letters represent Duncan test results with 95% confidence interval and p < 0.05%.

The number of stems increased significantly, with 152.2 average value in G5 and 196 in
G3; the inflorescences weight also increased at 2.37g in G1, which resulted in obtaining important
floral masses in terms of quantity, with a maximum value of 430.2g in G1. The third year showed
the highest values, both in terms of the stem number with 276 maximum values in G3;
inflorescences increased at a highest value of 2.46g in G1 with corresponding increases recorded
in the floral masses: 780.83g maximum average value in G1. The number of vertices varies,
genotypes G1, G5 and G6 having high values between 15-22 and G2, G3 and G4 genotypes having
an average of 11-15 vertices.

b) )
Image no.3. Details: a) - leaf; b) - inflorescence early stage; c) - inflorescence medium
stage

The plants bloom in early June when the Sideritis bushes are practically covered by bees
as can be seen in the figure below (image no. 4), which gives the plant honey properties. In late
autumn, the second flowering can take place at the beginning of September and the flowers can
last until frost.

a) b) )
Image no. 4. Inflorescence details, different genotypes: a) - G3; b) - G4; c) - G6

As can be seen from the picture above the inflorescences are different in shape, color,
number of vertices, depending on the genotype. Sideritis sc. could be also an excellent plant for
the rock garden, fully winter hardy perennial with ornamental densely white covered, aromatic,



narrow leaves and short branching spikes with pale yellow flowers.

Regarding the chemical composition, determinations of the mineral content were made.
The samples came from plants and flowers harvested in the first decade of June. Khad the highest
value among macroelements: 1900mg in 2019 and 1000mg in 2020. The average values were
recorded for Ca, Mg, Na. Trace elements Mn, Cu, Fe, Zn have also been identified. The absence of
heavy metal Pb, Cd in the analyzed plants is notable being known the harmful effect on the human
body. Below, a graphic representation of the mineral content.

Mineral content (mg/100g) in Domnesc variety
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Graph no. 1 Presence of macroelements and trace elements in the
Domnesc variety

Regarding the biochemical composition, determinations were performed on samples from
leaves, flowers and the whole plant. Graph no. 2 below shows that flowers have a high content of
essential fatty acids with important calming, anti-inflammatory and antioxidant action, along
with hydrocarbons, triterpenes, iridoids.

Biochemical content in Domnesc variety
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Graph no. 2 Fatty acids - graphical representation

Leaves have high content of palmitic and linoleic acids. Oleyl alcohol and eicosane are
present only in flowers. Research has shown that essential fatty acids such as a-linolenic acid
and its derivatives and linoleic acid modulates the immune response of the epidermis.
Linoleic acid has high potential in wound healing as it promotes tissue regeneration by
producing metalloproteins that induce granulation and promote tissue repair. It is also
involved in the transport of lipids at the membrane level, local immunogen, modulator of
cell membranes and skin protector against chemical and enzymatic agents (Ferreira M. et
all, 2012). The high content in essential fatty acids may explain the use of Sideritis species,
since ancient times for the treatment of wounds caused by iron weapons.



CONCLUSIONS

- Researches ended with the acclimatization of the species in Romania, the pedoclimatic
conditions being favorable for the field culture;

- New creations with distinct phenotypic expressiveness were obtained and G1 genotype was
approved, patented and registered in the Official Catalogue of Cultured Plants in Romania
under the name of Domnesc;

- The other five G2 - G6 genotypes are genetically stabilized, have a distinct phenotypic
identity and will be proposed for approval and patenting;

- The variety can be successfully cultivated in an ecological system, being appreciated as a
food, ornamental, honey plant, but especially as a medicinal plant due to the active principles
in its biochemical composition;

- The presence of minerals (trace elements and macroelements) proves that Sideritis tea helps
maintain the hydroelectrolytic balance in the body, having remineralizing, toning and
protective effects on the immune, reproductive and muscular systems;

- This study established a valuable germplasm base for this variety, with the mention that a
large volume of information stored in electronic and letter format will be preserved and
capitalized in future improvement works for this variety.
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