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A very important family of medicinal plants is the family Labiatae or Lamiaceae. Plants of this family are herbs or

shrubs, often with an aromatic smell. The family contains about 236 genera and 6900 to 7200 species. The
largest genera are Salvia (900), Scutellaria (360), Stachys (300), Plectranthus (300), Hyptis (280), Teucrium
(250), Vitex (250), Thymus (220) and Nepeta (200). Lamiaceae have a cosmopolitan distribution and are
common in the Maltese Islands and other Mediterranean countries, due to the fact that some of them produce a
large amount of essential oil, which allows them to survive through the hot summer season. Plants of this family

are widely cultivated for medicinal, perfumery, culinary and ornamental purposes.
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Bulgaria is a relatively small country by area, yet it has a complex climatic profile with five zones: temperate

continental, mid-continental Mediterranean, maritime, and mountainous.

The country has various soil types, with fertile chernozems occupying 21% of its territory. Most soil types do not
have high natural resistance to deteriorating physical conditions, such as high temperatures or intense rainfall.
Regions in Southeast Bulgaria, which have lower amounts of precipitation during the warm half of the year, are

particularly vulnerable.

Agastache Clayton ex Gronov is a promising genus from the Lamiaceae family, fitting perfectly as an agricultural
crop in Bulgaria under current climate changes. It is believed that the closest relatives of the genus Agastache
are two very different lineages: one represents a group of predominantly Asian, highly aromatic, large plants,
which includes the genera Dracocephalum, Hyssopus, Lallemantia, and Schizonepeta. The other lineage unites
genera including low-growing plants, mostly without scent — Glechoma and Meehania, which are widely

distributed in the Northern Hemisphere, excluding its tropical regions.

The name of the genus comes from the Greek word "agatos", meaning delightful. Plants of this genus are

known by the common name giant hyssops.

Agastache Clayton ex Gronov is a small genus consisting of 22 species and 38 accepted taxa according to the
current list in the taxonomic internet database maintained by the World Flora Online consortium

(https://www.worldfloraonline.org/taxon/wfo-4000000903):

Species of Agastache can be divided into two sections: Brittonastrum and Agastache. Agastache foeniculum is

included in section Agastache.

The species is native to North America, with its primary origin in the states of Wisconsin, Minnesota, lowa, North
Dakota to Wyoming, and Colorado. In Canada, it occurs from Ontario to Alberta. Naturalized in other regions of
North America as well. It prefers full sun and is frost-hardy. It grows in hardiness zones 8-10. Agastache

foeniculum is a diploid organism, with a haploid chromosome set equal to 9 (n = 9).


https://www.worldfloraonline.org/taxon/wfo-4000000903)
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Lophant is a self-pollinating plant, but as it attracts an extremely large number of insect pollinator species, it is

also entomophilously pollinated.

The species is a female, monoecious plant — with the presence of female and hermaphrodite flowers. In total,
77.5% of the plants are hermaphrodites, 13.2% are intermediate — hermaphrodite and female flowers, and 9.3%

are female.

Hermaphrodite flowers possess a large proportion of fertile pollen grains, while the intermediate phenotype has

either the same amount of sterile and fertile grains, or there are more sterile than fertile grains.

Agastache foeniculum is a perennial, herbaceous plant with an upright growth habit. The root system is

creeping, similar to mint species, but without its invasiveness.
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Typically, the leaves of plants from section Agastache are longer (up to 15 cm) than those of Brittonastrum (2—6
cm). Plants from section Agastache have ovate blades with a serrated leaf margin. In the latter section, the
basic leaf shape is cordate-triangular, but juvenile blades are ovate to cordate, and mature ones are cordate,

ovate, narrowly ovate, or oblong-linear. The leaf margins are usually serrated, sometimes entire.

The stems of Agastache foeniculum plants are simple or branched, quadrangular, with dense inflorescences

formed at the terminal apices.

Inflorescences of section Agastache are typically of the spike type, composed of many compact verticillastrate
inflorescences arranged spirally. Less commonly, the inflorescences are moniliform. Often the lower whorls are

distant, but this does not occur with great systematic regularity.

A typically dissected corolla of section Agastache is asymmetrical and narrowly funnel-shaped and slightly
bilabiate. Two adaxial lobes are fused for about two-thirds of their length into a shallowly concave upper lip. Two
lateral lobes are much exceeded by the upper lip. Four stamens emerge from the tube and are enclosed

beneath the strongly exceeding upper lip of the corolla. The dorsal pair of stamens is longer.

Numerous studies regarding the importance of Agastache foeniculum plants justify their cultivation: for
ornamental purposes, as a melliferous plant and a source of pollen and nectar for pollinators and beneficial

insects, in the food and alcohol industries, for valuable essential oils, and as a source of specific bioactive
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compounds, such as polyphenols, flavonoids, sterols, pentacyclic triterpenoids, which confirms its use as a dried

drug in teas.

Landscape designers are attracted by the variety of colors of the inflorescences of different lophant varieties, the
abundant and prolonged flowering of the plants — about two months, their aroma, as well as the wide range of

compositions in which it can be used: flower beds, borders, edges, mixed borders, mono gardens, etc.

All varieties of Agastache foeniculum are found in decorative solitaires and group plantings on leveled, low-
mown lawns. Combined forms in mixed plantings with other ornamental grasses are particularly effective. The
species can be successfully used to create an autumn flower garden, which stands out with a magnificent
palette of bright colors — bronze, golden, yellow, purple. At this time, sneezeweeds, helenium, goldenrod, Korean
chrysanthemums, rudbeckia, and others bloom. Agastache foeniculum also exhibits ornamental value in mixed

plantings with hosta, irises, rogersia, garden phlox.

The leaves of Agastache foeniculum can be added to fresh bouquets, and the inflorescences to dried bouquets.

Agastache foeniculum is a source of nectar and pollen for wild bees — Halictidae, Colletidae (genus Hylaeus)
and Apidae, Megachilidae, butterflies — Hyloicus morio Rothschild et Jordan, Danaus plexippus, Diptera -
Eristalis cerealis Fabricius, Eristalis tenax [Linne], Eristalinus tarsalis [Macquart], hummingbirds, goldfinches,
and beneficial insects — Syrphidae, Anthocoridae, Chalcidoidea, Cantharidae, Arachnida, Miridae, with lophant

having the highest attractiveness coefficient among pollinators compared to other studied pollinator plants.

One acre planted with anise hyssop can provide nectar for 100 honeybee hives. According to scientists, a yield
of 454 kg/1 acre (4046.86 m2) of anise hyssop honey is entirely possible, potentially reaching over a ton/1 acre

(4046.86 m2), while others suggest it could reach 2500 kg/ha.

The studied honey from Agastache rugosa (a species very close to A. foeniculum) has the following

characteristics: pH - 4.10 £ 0.1; Moisture - 17.0 £ 0.5%; Protein - 428 + 83.4 ug/g; Color - 461 £ 8.8 A450, mAU.

Significant antioxidant and antimicrobial qualities of the honey have been observed.

Agastache foeniculum is an indispensable aromatic plant in many cuisines around the world, due to its cooling
and energizing properties and spicy and peppery aroma — in baked goods and as spices for meats, fish, soups,
sauces, processed into cakes, ice creams, and confectionery — jams, puddings, jellies, in fresh or dry form as an
addition to vegetable and fruit salads and desserts. Lophant is also used in soft drinks and alcoholic beverages.

And its seeds — for garnishing cakes and muffins.
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The plant has great potential in the cosmetic and pharmaceutical industries.

It is also used as an additive in feed for farm animals.

All species of the genus Agastache — typically for Lamiaceae — abound in phenylpropanoid and terpenoid

specialized metabolites.

Pharmacological effects of extracts from the genus Agastache include antiadipogenic, antiatherosclerotic,
cardioprotective, antidiabetic, antiosteoporotic, and hepatoprotective, anti-inflammatory, spasmogenic and
spasmolytic, bronchodilatory, analgesic, immunomodulatory, antioxidant, antimicrobial, antiparasitic, antiviral,
insecticidal, acaricidal, anticancer, central nervous system-affecting, metabolism-boosting, and anti-aging and

anti-photoaging properties.

The antiatherosclerotic and cardioprotective effects of Agastache genus extracts are explained by the presence
of tilianin, a glycosidic flavonoid with therapeutic potential in the cardiovascular field. Tilianin exhibits

antilipogenic, antiatherosclerotic, antihypertensive, and anticoagulant activity.

Estragole has several medical applications, including antioxidant, anti-inflammatory, antibacterial, and antiviral
properties. The biological effects of estragole are attributed to its high antioxidant capacity and anti-inflammatory

activity by stimulating cytokine release.

Caryophyllene plays a role as a non-steroidal anti-inflammatory drug. It also has anticancer and antibacterial

effects. Pulegone is a psychoactive substance, with an analgesic profile.

Anise hyssop essential oil is a clear yellow liquid with low viscosity. The yield of essential oil from Agastache
foeniculum ranges from 1.48% to 2.30% of the absolute dry weight. The highest yield of essential oil from A.
foeniculum is obtained when harvesting the raw material during the mass flowering of the plants. The highest
content of secondary metabolites — polyphenols and flavonoids of Agastache foeniculum essential oil is obtained

when harvesting the aerial parts of the plant at the beginning of flowering and in the afternoon.

It is hypothesized that there are five chemotypes of anise hyssop: 1 — the typical one, containing estragole
(anise scent type), and four others (mint scent type), with other substances such as: 2—menthone (11%—60%),

3—menthone and pulegone (6%—-8%), 4—methyleugenol, and 5—methyleugenol and limonene (3%—12%)

Most studies focusing on the composition of the volatile oil of A. foeniculum indicate that estragole is the

compound found in the highest concentration. Besides estragole, other phenylpropanoid compounds (methyl
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isoeugenol, chavibetol, chavicol, eugenol), as well as monoterpenes (1,8-cineole, limonene, menthone,
isomenthone, pulegone, pulegone, 3-ocimene, bornyl acetate, geraniol, and trans-carvone oxide),
sesquiterpenes (B-caryophyllene, spatulenol, caryophyllene oxide), and non-terpenoid compounds

(benzaldehyde, pentanone, 1-octen-3-ol) have been identified.

The composition of the plant's oil also includes phenolic acids (caffeic acid and p-coumaric acid), as well as

flavonoids (quercetin, genistein, hyperoside, and rutoside).

Anise hyssop essential oil shows a strong ability to scavenge free radicals, with IC50 values of 6.45 pl/ml. It also
has antimicrobial action against Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa,
Microsporum canis, Trichophyton rubrum, Candida albicans, Aspergillus fumigatus, Aspergillus flavus and
Fusarium solani, Bacillus cereus, Bacillus subtilis, S. enteritidis, S. typhimurium, L. monocytogenes, A. flavus
and A. niger, S. cerevisiae, C. albicans C. flaccumfaciens PM_YT, Salmonella sp., P. vulgaris, P. aeruginosa

ATCC 9027, K. pneumonia.

Studies show that Agastache foeniculum essential oil can also be used in plant protection against various types
of insects — Trialeurodes vaporariorum, Rhyzopertha dominica, Tribolium castaneum, Plodia interpunctella,

Ephestia kuehniella, P. interpunctella, C. maculatus, O. surinamensis and L. serricorne.

Air drying at 25°C of fresh lophant mass leads to the highest essential oil yield and an increase in carbohydrate
content, while at 80°C an increase in amino acids and flavonoids is observed. Cold air drying is applied, where
an increased content of tilianin and acacetin is observed, freeze-drying, where the level of carotenoids and

phenols increases, as well as infrared light drying.

According to the BBCH scale, nine developmental stages of Agastache foeniculum have been observed:
germination, leaf development, side shoot formation, stem elongation, inflorescence emergence, flowering, fruit

development, fruit ripening, senescence, and dormancy.

With planting distances of 70/50 cm (between rows/within the row), the leaf mass yield of Agastache foeniculum

is 3.83 t/ha of absolute dry weight.
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1000 lophant seeds, grown at the Institute of Ornamental and Medicinal Plants, IOMP

The seeds are small, oval-triangular, dark brown or black, the weight of 1000 seeds varies from 0.353 to 0.450
grams depending on the variety, with the seeds of the Agastache foeniculum variety cultivated at IOMP-Sofia
having a 1000-seed weight of 0.356 grams. For best seed germination, stratification at +2°C for 3 months is

recommended.
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Germinated lophant seeds on day 14

Lophant seeds are sown at 0.7 — 1 cm depth in the seedling mixture or soil, at an optimal germination
temperature of 20-22°C, germinating within two weeks. In cooler climates, transplanting seedlings yields higher

and more economically viable harvests than direct sowing.

Anise hyssop can also be propagated by division in early spring, or by cuttings taken from young basal shoots

that have begun to grow in spring.

When cultivating Agastache foeniculum, the presence of black mulching film and raised beds increases soil
temperature from 0.2°C to 6°C and boosts yields by 20-40%. These methods can be partially mechanized and
reduce the need for manual weed control by 65-80%. The most effective row arrangement for direct sowing is

two rows per raised bed.

Of all Agastache species, anise hyssop is the most cold-hardy. In order of low-temperature resistance, after A.
foeniculum are: Agastache nepetoides, A. rugosa, A. urticifolia, A. scrophulariifolia, A. aurantiaca, A. rupestris, A.

mexicana, and A. cana.

Lophant is a thermophilic and drought-resistant plant, but there are periods when it is sensitive to moisture —

periods of seed germination, seedling planting, and the formation of vegetative and generative organs. Moderate
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soil irrigation up to 55% FC leads to an essential oil yield of 2.3% and the presence of 6 components in the oil. It
also increases the activity of antioxidant enzymes (superoxide dismutase, catalase, glutathione peroxidase), the

oxidation of lipids and proteins, and the content of abscisic acid.

It is grown on well-structured, drained sandy-loam and loamy-sandy soils, even on rocky soils poor in humic

matter.

Globally, Agastache foeniculum is attacked by the following diseases — Comoclathris compressa, Crocicreas
cyathoideum var. cacaliae, C. nigrofuscum var. allantosporum, Heteropatella alpina, H. umbilicata,
Leptosphaeria brightonensis, L. darkeri, L. olivacea, Mycosphaerella tassiana, Phoma herbarum, Pleospora
compositarum, P. helvetica, P. herbarum var. occidentalis, P. richtophensis, Podosphaera macularis, Ramularia
lophanthi and Sphaerotheca humuli, Verticillium dahlia, Golovinomyces biocellatus, Golovinomyces monardae,
Peronospora lamii, Peronospora belbahrii and Botrytis cinerea, and pests — Poecilocapsus lineatus, Popillia

Japonica, slugs and nematodes.

The large proportion of leaves and inflorescences in the total mass of the plant is a major advantage of
Agastache foeniculum, as they constitute the raw material of the plant for medicinal purposes, despite the fact
that the inflorescences of the species from the genus produce 2 to 6 times more volatile substances per gram

than the leaves, and the essential oil components from leaves and inflorescences may differ.

The Balkan Peninsula is severely affected by rising temperatures, changes in precipitation distribution, and the
increasing frequency of extreme events — mainly droughts and frosts. Bulgarian agriculture develops under
diverse agrometeorological conditions — the country's climate is characterized by a deficit of atmospheric and
soil moisture during the active vegetation of crops and yield formation. Climate change exacerbates existing
challenges in Bulgaria's agricultural sector, such as water scarcity, soil degradation, and increased spread of

pests and diseases, alongside the familiar meteorological phenomena in Bulgaria.

Therefore, due to its drought resistance, cold hardiness, and development even on poorer, rocky soils,
Agastache foeniculum fits perfectly as a promising agricultural crop with diverse benefits — as an ornamental,

melliferous, and medicinal plant, in Bulgaria under current climate changes.
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