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Abstract. The evaluation of quantitative character indices — lant height and diameter,
number of flowering stems per plant, inflorescence and floral spike length, number of whorls on the
floral spike, raw material yield, and essential oil content — allowed for the characterization and
assessment of each lavender variety-clone. The varieties under study synthesized and accumulated
an essential oil content at standard humidity (60%) exceeding 2% (Svetlana — 2.199%; Alba 7 —
2.188%), and on dry matter basis exceeding 5% (Svetlana — 5.498%; Alba 7 — 5.472%). Raw
material yield varied from 3.6 t/ha to 7.7 t/ha depending on the variety, with the most productive
being Svetlana (7.7 t/ha), Alba 7 (7.3 t/ha), and Favoare (6.7 t/ha). The essential oil yield in the
evaluated varieties-clones ranged from 11.6 kg/t to 22.0 kg/t. The highest yields were recorded in
the varieties: Svetlana (22.0), Alba 7 (21.8), and Favoare (17.1) kg of essential oil per ton of fresh
inflorescences.
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INTRODUCTION

The cultivation of the species Lavandula angustifolia Mill. in the Republic
of Moldova has increased in recent years, currently covering over 2.000 hectares.
In order to accelerate the expansion of cultivated areas, breeding research has been
carried out to develop varieties adapted to local pedoclimatic conditions, such as
critical low winter temperatures, drought, summer heat, and so on, as well as
different vegetation periods, high productivity, and elevated essential oil content [1;
5;6;7; 8].

The production and quality of essential oil are strongly influenced by
pedoclimatic conditions, soil, and the cultivated varieties. For therapeutic purposes,
the volatile oil is used in aromatherapy as a relaxant, antispasmodic, carminative,
analgesic, sedative, hypotensive, antimicrobial, antitussive, antioxidant, and
antibacterial agent [5; 6; 7; 8; 9; 11].
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One of the main tasks of the research group was to create lavender varieties-
clones with resistance potential and adaptive plasticity to unfavorable
environmental factors, as well as the ability to accumulate valuable chemical
compounds. Over the course of several years, the breeding team from the Aromatic
and Medicinal Plants Laboratory of the IGFPP, USM, developed six lavender
variety-clones with varying vegetation periods (early, medium, and late), distinctive
quantitative traits of productivity, high essential oil content in raw material, and
superior quality. These have been registered, patented, and four of them have been
implemented in the agriculture and economy of the Republic of Moldova [1; 2; 3;
4; 5; 6; 10]. The objective of the present research is to evaluate L.
angustifolia clones according to high productivity indices in their sixth year of
vegetation.

MATERIALS AND METHODS

This study included six local lavender varieties and three promising hybrids.
The research was conducted in the Comparative Contest Crops nursery, in the sixth
year of vegetation. The planting scheme used was 1.4 x 0.6 meters. In early spring,
the winter hardiness and frost resistance of the studied varieties were assessed by
evaluating the number of frozen shoots per plant, scored on a scale from 1 to 5 [13].

The evaluation of the variety-clones included in the research was carried out
in accordance with current methodologies, based on a series of quantitative traits
that directly influence productivity: plant height and diameter, inflorescence length,
floral stem and floral spike length, number of whorls per inflorescence, vegetation
period, and essential oil content. The methods used for setting up the experiments,
evaluating the material, and statistical data interpretation followed validated
lavender breeding protocols [13].

Essential oil was extracted from fresh inflorescences at full bloom using
Ginsberg-type distillation apparatus [12]. The essential oil content was determined
and recalculated on a dry mass basis.

RESULTS AND DISCUSSION

In the sixth year of vegetation, the lavender varieties from different maturity
groups were evaluated in the CCC (Comparative Contest Crops): early (Favoare
and Moldoveanca 4), medium (Cr.13S-6-7; Cr.13S-6-35; VM-18V; Vis Magic 10;
Aroma Unica), and late (Svetlana and Alba 7). The species' resistance to abiotic
factors (frost, wintering) was assessed. It was found that the varieties Svetlana,
Favoare, Moldoveanca 4, and Aroma Unica exhibited high resistance, scoring 5
points, while Vis Magic 10, Alba 7, Cr.13S-6-35, Cr.13S-6-7, and VM-18V were
rated above average, with 4 points. The quantitative traits influencing productivity
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-plant height and diameter, and number of flowering stems per plant were evaluated
at the full flowering stage of the lavender plants.

Under severe drought conditions that persisted throughout the vegetation
period, the varieties in their sixth year of growth developed plants with heights
ranging from 68.5 cm to 94.8 cm. Plant diameters ranged from 95.6 cm to 132.1
cm. These data are shown in Figure 1. These two traits indicate plant vigor.
Noteworthy performances for these traits were observed in the following varieties:
Svetlana with a height exceeding 130.0 cm and a diameter of 94.8 cm; Cr.13S-6-7
(122.1 cmand 80.2 cm); Cr.13S-6-35 (121.9 cm and 85.9 cm). The hybrid genotype
VM-18 had the shortest height of 95.6 cm and the smallest diameter of 68.5 cm
(Figure 1).
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Figure 1. Height and diameter of L. angustifolia Mill. varieties in CCC (sixth year
of vegetation), 2024

The number of flowering stems per plant is a key trait determining the
production of fresh raw material. This index varied from 940 to 3023 units per plant.
The highest number of flowering stems was recorded in the early variety Favoare
(2503 units), followed by the medium hybrid Cr.13S-6-7 (2842 units.) and the late
variety Svetlana (3023 units).

In the lavender clones evaluated in the Comparative Contest Crops, traits
related to the inflorescence were also studied — namely, the length of the
inflorescence and floral spike, and the number of whorls on the floral spike (Figure
2).

Based on the evaluation, the varieties with the longest inflorescences -
greater than 30.0 cm - were: Favoare (32.4 cm), Cr.13S-6-7V (32.4 cm), and
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Svetlana (38.7 cm). Six varieties showed inflorescence lengths above 20.0 cm:
Moldoveanca 4 — 26.7 cm; Alba 7 — 28.2 cm; VM-18V — 28.5 cm; Aroma Unica —
29.4 cm; Cr.13S-6-35 — 29.4 cm; and Vis Magic 10 — 29.8 cm. For the floral spike
length, lavender varieties in the sixth year of vegetation showed values ranging
from 7.5 cm to 10.9 cm. The highest values were recorded for the clones: Aroma
Unica (8.8 cm), Favoare (9.1 cm), and Svetlana (10.9 cm). The number of whorls
on the floral spike in the tested varieties is a key index that determines the essential
oil content in the raw material (inflorescences). The more whorls a variety forms -
and the more flowers per inflorescence - the higher the essential oil content, as most
oil glands are located on the flower calyx [8]. In the sixth year of vegetation, the
number of whorls per spike ranged from 5.5 to 7.5 units.

The varieties that formed more than 6 whorls were: Alba 7 (6.2 units),
Aroma Unica and Vis Magic 10 (6.3 units.), and Favoare (6.8 units.). The highest
number of whorls (7.5 units.) was recorded in the late-maturing variety Svetlana,
while the lowest (5.7 units.) was found in the early-maturing Moldoveanca 4
(Figure 2).
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Figure 2. Characteristics of L. angustifolia Mill. varieties in CCC based on
quantitative inflorescence traits, 2024.

In all lavender clones evaluated in the sixth year of vegetation, productivity
indices were determined: raw material yield, essential oil content, essential oil
production, and yield per variety (Table 1). The raw material yield ranged from 3.6
t/ha to 7.7 t/ha, depending on the variety. The highest inflorescence yields were
recorded for the following varieties: Favoare (6.7 t/ha), Alba 7 (7.3 t/ha), and
Svetlana (7.7 t/ha).

The research results show that the dry year of 2024 was favorable for
lavender cultivation, encouraging the accumulation and synthesis of essential oil in
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the raw material. Some evaluated lavender varieties accumulated an essential oil
content at standard humidity (60%) of more than 2% (Alba 7 — 2.188% and Svetlana
— 2.199%), recalculated to dry matter exceeding 5% (Alba 7 — 5.472%, Svetlana —
5.498%). The lowest essential oil content was found in the hybrid Cr.13S-6-7, with
only 2.897% (dry matter).

Essential oil production in the evaluated clones varied from 45.5 kg/ha to
169.3 kg/ha. The highest production levels were recorded for the following
varieties: Favoare (114.5 kg/ha), Alba 7 (159.7 kg/ha), and Svetlana (169.3 kg/ha).

Based on the obtained data, it can be stated that the lavender clones included
in the Comparative Contest Crops also achieved a high essential oil yield, ranging
from 11.6 kg/t to 22.0 kg/t. The highest yields were recorded for the varieties:
Svetlana (22.0), Alba 7 (21.8), and Favoare (17.1) kg of essential oil per ton of fresh
inflorescences (Table 1).

Table 1. Productivity of lavender variety-clones in CCC (2024)

Essential oil content, % Essential oil Essenti
Varieties - Raw material stand. - al oil
. . production, .

clones production, t/ha humid, dry matter kg/ha yield,
(60%) kgt
Svetlana 7.7 2.199 5.498 169.3 22.0
Cr.13S-6-7 6.5 1.159 2.897 75.3 11.6
Cr.13S-6-3 5.5 1.210 3.026 66.5 12.1
VM-18V 3.6 1.263 3.196 455 12.6
Favoare 6.7 1.709 4.380 1145 17.1
VisMagicl0 4.9 1.424 3.632 69.7 14.3
Alba 7 7.3 2.188 5.472 159.7 21.8
Moldoveanca4 6.5 1.434 3.596 93.2 14.4
AromaUnica 5.4 1.277 3.192 68.9 12.7

The evaluation of the varieties in the sixth year of vegetation (2024) in the
Comparative Contest Crops demonstrated that the most productive variety was the
late-maturing Svetlana, which stood out for its high raw material yield, high
essential oil content and production, and high oil yield.

CONCLUSIONS

The research conducted in the Comparative Contest Crops (CCC) on
lavender variety-clones revealed well-developed plants that produce a large number
of flowering stems, as well as inflorescences with long floral spikes and a high
number of whorls per spike.

The essential oil content, a key breeding index in lavender, varied by variety
from 2.897% in Cr.13S-6-7 to 5.498% (dry matter) in Svetlana.
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The evaluation of the varieties in the sixth year of vegetation (2024)
demonstrated that the most productive was the late-maturing variety Svetlana,
which showed high raw material yield, high essential oil content, and high essential
oil production.

The lavender variety-clones included in the comparative trials also
displayed high essential oil yields, ranging from 11.6 kg/t to 22.0 kg/t. The highest
yields were recorded for the varieties Svetlana (22.0), Alba 7 (21.8), and Favoare
(17.1) kglt.

The L. angustifolia variety-clones developed and patented are well adapted
to the pedoclimatic conditions of the Republic of Moldova, maintaining their
distinctiveness, productivity, and high values of quantitative traits, including an
elevated essential oil content in high-quality raw material—meeting the
requirements of agricultural producers and companies specialized.

Acknowledgments. Research was carried out within the research subprogram
011102,,Increasing and conservation genetic diversity, agricultural crop breeding in the context of
climate change”, financed by the Ministry of Education and Research of the R. Moldova.

REFERENCES

1. BALMUS, Zinaida, GONCEARIUC, Maria, COTELEA, Ludmila, BUTNARAS,
Violeta. Soiuri performante de plante medicinale si aromatice pentru sectorul agricol. Tn:
Lucrarile conferintei st. nat. cu participare internat.: Stiinta in Nordul Republicii Moldova :
probleme, realizari, perspective. Balti, Moldova, 20-21 mai 2022, pp. 19-23. ISBN 978-
9975-3465-5-9.

2. BUTNARASH, Violeta, GONCEARIUC, Maria, COTELEA, Ludmila, BALMUSH,
Zinaida. Productivity of clone varieties Lavandula angustifolia Mill. In: International
Congres of Geneticists and Breeders from the Republic of Moldova, Ed. 11, 15-16 iunie
2021, Chisindau. Republica Moldova: CEP USM, 2021, p. 78. ISBN 978-9975-933-56-8.
https://doi.org/10.53040/cgal1.2021

3. BUTNARAS, Violeta, GONCEARIUC, Maria, BALMUS, Zinaida, COTELEA,
Ludmila. Evidentierea soiurilor de lavanda cu continut inalt de ulei esential. In: Lucrarile
conferintei: Actualitati si perspective in studiul farmaceutic al plantelor medicinale, 1-2
octombrie 2021, Chiginau. Ed. "Print-Caro" SRL, 2021, p. 32. ISBN 978-9975-56-90

4. BUTNARAS, Violeta, BALMUS, Zinaida, GONCEARIUC, Maria, COTELEA, Ludmila,
BOTNARENCO, Pantelimon, VORNICU, Zinaida. Crearea, testarea si evaluarea in CCC a
soiurilor - clone de Lavandula angustifolia Mill. in: Lucririle conferintei st. nat. cu
participare internat.: Stiinta in Nordul Republicii Moldova: probleme, realizéri, perspective.
Balti, Moldova, 20-21 mai 2022. Ed. a 6-a. Balti, 2022, pp. 39-43. ISBN 978-9975-3465-5-
9.

5. CALALB, Tatiana, BENEA, Ana, GONCEARIUC, Maria, BALMUS, Zinaida,
BUTNARAS, Violeta, COTELEA, Ludmila, FURSENCO, Cornelia, POMPUS, Irina
Produse vegetale de la soiuri de levantica si serlai — surse de terpenoide si compusi fenolici:
ghid informativ. Chiginau: S.n. 2022 (Print—Caro SRL). 15 p. ISBN 978-9975-56-978-1.

6. GONCEARIUC, Maria, BALMUS, Zinaida. Soiuri de levantica (Lavandula angustifolia

168



10.

11.

12.

13.

Session 111. Plant genetics and breeding

Mill.) rezistente la iernare si ger. In: Lucrarile Conferintei (jubiliare) cu participare
internionald: Probleme actuale ale Geneticii, biotehnologiei si ameliordrii. Chisinau,
Moldova, 2005. pp. 262-265. ISBN 9975-64-034-6.

GONCEARIUC, Maria. Lavander (Lavandula angustifolia Mill.) varities-clones. In: Scence
opportunities in Moldova. Institute Profiles and Tehnologiy Profiles of Some Technical
Universities and Scientific Institutes in Moldova. Chisinau, Moldova, 2011. p. 26.
GONCEARIUC, M. Lavanda. Chisinau: Tipogr. Print-Caro, 2018, 131p. ISBN 978-9975-
56-514-7.

LUNCEAN, Emil, DUDA, Marcel, GHETE, Alexandru, MURESAN, Cristina, SIMEA,
Stefania. Lavander (Lavandula angustifolia Mill.) — a very valuable plant in the curent
romanian landscape. In: Hop and Medical Plants. Year XXVI, No.1-2, 2018. ISSN 2360-
0179 print, ISSN 2360-0187 electronic.

Plante aromatice si medicinale. in: Soiuri performante pentru sectorul agrar: catalog.
Chisinau, 2020, pp. 41-60. ISBN 978-9975-56-742-8.

VALIOLLAH, Hajhashemi, ALIREZA, Ghannadi, BADIE, Sharif. Antiinflammatory and
analgesic properties of the leaf extracts and esential oil of Lavandula angustifolia Mill. In:
Journal of Ethnopharmacology, 2003, VVol.89, Issue 1, p. 67-71.

T'MH3BEPT, A.C. YcKOpeHHBI Crnoco0 OmpeesicHUs] KOJuuecTBa 3()UPHOTO Macia B
sa¢upoHocax B Kpeimy N.8-9. 1932,

Cenexuns 3pupoMacIuIHBIX KyIeTyp. Metonudeckue ykazanus. Cumdeporons, 1977, ctp.
149 c.

169



