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Abstract

The article presents data on the study of the seasonal rhythm of development and autecology of a non-traditional for the
Urals (Russian Federation) species of spicy-aromatic plants — Ocimum basilicum L. — sweet basil in the conditions of the city
of Birsk of the Republic of Bashkortostan (Northern forest-steppe zone of the Southern Urals). The features and duration of the
phases of the seasonal rhythm of plant development are described. The growing season is 150-180 days, the seeds ripen in
August-September for 40-45 days. Seedlings appear 24-26 days after sowing. Then the plants develop rapidly and after 25-28
days the budding phase begins. The duration of flowering of sweet basil is 40-45 days. The central shoot blooms first on the
plant, followed by the flowering branches of the first, second and subsequent orders. It is noted that the opening of flowers on a
simple brush of inflorescence begins with the lower whorls and lasts from 12 to 18 days. For central shoots, the maximum
flowering occurs during the first decade of flowering, for branches of the first order — during the second and third decades. It is
shown that in the conditions of the city of Birsk, in the Republic of Bashkortostan, plants form bushes with a large number of
reproductive shoots and flowers. The potential seed productivity is quite high: shoots — 128-148 pieces of ovules; plants —
512-592 pieces, depending on the year of the study. The real seed productivity of shoots is less than the potential by 14-19%,
and the real seed productivity of plants is less than the potential by 30-35%. The coefficient of seed productivity of plants is
65-70%, depending on the year of research. Thus, in the conditions of the temperate continental climatic zone of the Republic
of Bashkortostan, Ocimum basilicum manages to go through a full cycle of seasonal development, has a good growth potential,
high reproductive capacity and can be recommended for industrial cultivation.
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AHHOTanus

B craTbe npe/cTaB/ieHbl JAHHBIE 110 U3YUYEeHHIO0 Ce30HHOTO PUTMa Pa3BUTUU U aHTIKOIOTHU HETPaJULIMOHHOTO AJis Ypasia
(Poccwuiickast @epepariyist) Busia PSTHO-apOMaTHUeCKUX pacteHuit — Ocimum basilicum L. — 6a3unvka AyLIIMCTOrO B YC/IOBUSIX
r. bupcka Pecnybomvku Bamikoproctan (CeBepHasi JiecocTernHass 3oHa FOxuoro Ypama). OnwucaHbl 0COGEHHOCTH WU
TIPOZIO/DKUATEILHOCTE (ha3 Ce30HHOTO pUTMa Pa3BUTHs pacTeHus. BererarjoHHbli riepuof cocrasisier 150-180 gHeit, cemeHa
CO3peBaloT B aBrycre-ceHTsiope B TeueHue 40-45 cyTok. Bcxofpl MOsBASAIOTCA uepe3 24-26 CyTOK MOC/e TMOCeBa. 3arem
pacTeHus: ObICTPO pa3BUBAlOTCS M uepe3 25-28 cyTok HaumHaeTcsi (asa OyToHu3aiuu. [IpoJo/DKUTENTBHOCTE 1[BETEHMS
6a3unvka gymmcroro — 40-45 cyTtok. [lepBbIM Ha pacTeHHH 3ariBeTaeT LIeHTPaIbHbIN M00er, 3a HUM HauMHAIOT LIBeTeHHe BETBU
MepBOro, BTOPOro U MOC/IeAYIOIIMX MOpAAKOB. OTMeUeHO, YTO pacKphITHe L[BETKOB Ha MPOCTOM KUCTH COLIBETHSI HAUMHAETCS C
HIWKHUX MYTOBOK U TIPOZ0/DKaeTcst ot 12 o 18 cyTok. [isi eHTpasbHBIX OOEroB MakCHMyM LIBETEHHUsT HACTYIIAeT B MepHO/,
TIepBOM1 /leKa/ibl LIBETeHus, //1s1 BeTBeli M1epBOro rnopsijka — B [lepuo/;, BTOPOi U TpeThel fekasbl. [TokasaHo, UTO B YCIOBUSIX T.
bupcka Pecniybnvky BaimikoprocTaH pacteHust ()OPMHUDYIOT KYCThI C OOJBILIUM KOJMYECTBOM PErpOJYKTHBHBIX M06GEroB U
1BeTKOB. [ToTeHI[Ma/bHAsI CeMeHHast TIPOAYKTUBHOCTh JI0CTaTOUHO BbICOKasi: moberoB — 128-148 mt. cemsmnouek; pacTeHUH —
512-592 1T. B 3aBUCUMOCTH OT rojja UCC/ie[loBaHusA. PeasbHasi ceMeHHasi MPOAYKTUBHOCTE MOOETrOB MeHbIle TIOTeHLHalbHOHI
Ha 14-19%, a peanbHasi ceMeHHasi MPOYKTUBHOCTb PaCTeHUI MeHblIIle ToTeHManbHOH Ha 30-35 %. KosdduipenT cemeHHo#
TPOAYKTUBHOCTU pacTeHUM cocTaBisgeT 65-70% B 3aBUCMMOCTH OT Trofia WUCCIeAoBaHWNA. TakuM 00pa3oM, B YC/IOBHSIX
yMepeHHO-KOHTUHEHTAIbHOW KIMMaTHueckol 30HbI Pecriybnuku Bamkoproctan Ocimum basilicum ycrieBaeT MPOWTH TIOTHBIN
LIUKJI Ce30HHOTO Pa3BUTHs, 00/aZiaeT XOpOLIMM TMOTEHLIMAJoM POCTa, BBICOKOW DPENpOAYyKTUBHON CIIOCOOHOCTBI) W MOXKET
OBbITH peKOMEH/[0BaH [1/1s1 TPOMBIIIIEHHOTO BhIPAI[UBAHUSI.

KimroueBble c10Ba: TpsiHO-apoMaTuueckue pacteHusi, Ocimum basilicum L., ce30HHbI pUTM pa3BuTHs, ¢a3a LBeTeHUs,
aHTIKOJIOTHs, IMHAMHKa LIBeTeHMUsI, CeMeHHasi POAYKTUBHOCTb, KO3 HULIMEHT CeMeHHO IMPOAYKTUBHOCTH.
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Spicy-aromatic plants have been known to man since ancient times. Studying the properties of spicy-aromatic plants,
people gradually expanded the scope of their application: spices began to be used as medicines, disinfectants, preservatives,
cosmetics flavors. These plants are used for the treatment and prevention of various diseases. Many plants from this group are
included in the modern pharmacopoeia. The need for such plants is growing. They are necessary in various industries and,
above all, in the food industry [1], [2].

One of the most valuable spicy-aromatic plants is considered Osimim-a genus of annual and perennial grasses and shrubs
of the Lamiaceae family [3].

The genus Ocimim is part of the Ocimeae tribe of the Nepetoideae subfamily of the family Lamiaceae of the order
Lamiales.

The website of the Royal Botanic Gardens in Kew lists 69 species of the genus distributed in tropical and subtropical
countries. Among them are Ocimum basilicum L., Ocimum gratissimum L., Ocimum menthifolium, Ocimum tenuiflorum L.

The most promising for plant medicine is Ocimum basilicum L. In folk medicine, the herb O. basilicum L. it is used for the
discharge of sputum, as a reducing inflammation in kidney diseases and gastrointestinal diseases. Numerous studies have found
that the essential oil of O. basilicum L. in the experiment has good antioxidant, antimicrobial and cytostatic activity. It was
found that there are 11 components in its composition, the dominant of which are monoterpene alcohol-B-linalool,
phenolevgenol and sesquiterpengermacrene D [4].

The essential oils, glucosides, tonic and flavoring substances contained in Ocimum basilicum improve the culinary quality
of products, change their consistency, making it more tender, excite the activity of the olfactory, gustatory and digestive organs,
cause appetite, enhance the digestibility of nutrients, favorably affect their metabolism, the activity of the nervous and
cardiovascular systems, etc. [5].

The purpose of our study was to study the features of the seasonal rhythm of development and the biology of flowering of
an unconventional species of spicy-aromatic plants for the Urals — Ocimum basilicum L. of the Lemon variety in the conditions
of the city of Birsk of the Republic of Bashkortostan (the Northern forest-steppe zone of the Southern Urals).

Research methods and principles

The choice of the research object was based on the relevance and necessity of introducing into culture and studying the
biology of the development of the species in the conditions of the Republic of Bashkortostan.

Seeds of Ocimum basilicum of the Lemon variety were sown in the spring of 2020, and in the same year the plants
bloomed. We conducted observations of young generative plants. The plants were grown from seeds.

To monitor the development of the studied species, a plot of 5 m? was laid. The experimental plants were planted on a
lighted area. The plants were planted in a square-nesting way (15%15 cm).

One model specimen was selected to study the biology of flowering. The study of the seasonal rhythm of development and
seed productivity was carried out on 10 specimens of the studied species. Their growth and development were monitored
according to the method of I.P. Ignatieva [6]. When studying the seasonal rhythm of development, observations were made on
the timing of the onset of the main phases of plant development [7], [8], [9]. The processing of phenological dates was carried
out according to the recommendations of G.N. Zaitsev [10], taking into account the additions of V.N. Nilov [11]. In the
autecological studies, the provisions set out in the work of A.N. Ponomarev [12] were used. Seed productivity was determined
according to the generally accepted method [13], [14]. The number of reproductive shoots, the number of flowers and fruits per
reproductive shoot were taken into account on 20 plants of the same age. The number of seeds and ovules was counted in 100
fruits. By recalculation, the potential (number of ovules) and real (number of seeds) seed productivity of an individual was
determined. According to the qualitative characteristics of seed productivity, the percentage of seedification (the percentage of
the number of fruits and flowers of an individual) and the productivity coefficient (the percentage of real and potential seed
productivity) were determined. The digital material was processed statistically according to the generally accepted method
[15].

Main results

Ocimum basilicum is a plant of a warm climate. Seeds are demanding of heat, light, moisture, and soil. At a temperature of
10-15°C shoots appear in 18-22 days, at a temperature of 15-20 °C-in 15-17 days.

Blooms in july-august, mass flowering occurs from the first decade of august. Identification of flowering features is an
important link in the adaptation of plants in local conditions. Data on the study of the seasonal rhythm of development are
shown in Table 1.

Table 1 - Seasonal rhythm of Ocimum basilicum development
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Phenological phases Years of research

2020 2021

Seeding 17.05 01.06

Shoots 11.06 26.06

The beginning of budding 8.07 17.07
The beginning of flowering 18.07 27.07

Mass flowering 2.08 -12.08 12.08-25-08

Cleaning of inflorescences 5.08 15.08
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Seed harvesting 03.10 10.10

Seedlings appear 2426 days after sowing. Then the plants develop rapidly and after 25-28 days the budding phase begins.
Flowering of Ocimum basilicum begins in mid-July and lasts 40—45 days. The central shoot blooms first on the plant, followed
by the branches of the first, second and subsequent orders begin to bloom.

The opening of flowers on a simple brush of the inflorescence begins with the lower whorls and lasts from 12 to 18 days,
during the first decade of flowering of plants, 76-80% of the flowers of the entire inflorescence bloom. For central shoots, the
maximum flowering occurs during the first decade of flowering, for branches of the first order — during the second and third
decades. The growing season is 150-180 days.

The continuous opening of flowers on branches of all orders and the prolonged flowering of each shoot leads to a stretched
flowering of the plant. The dynamics of flowering of one individual is shown in Figure 1. Flowering lasted for 42 days (Figure

1).
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Figure 1 - Dynamics of flowering of Ocimum basilicum (2021)
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We have studied in detail the dynamics of the appearance of blooming flowers during the entire flowering period on one
individual.

We also conducted a study of morphometric indicators — the height of the plant, the number of reproductive shoots, the
number of flowers and fruits on the plant, the height and diameter of the flower. The data is given in Table 2. Ocimum
basilicum is a herbaceous plant with an average height of 51 cm. Each individual forms 4 shoots. There are approximately 32
flowers per shoot; individuals bear from 25 to 52 flowers. The diameter of the flower is from 0.3-0.9 cm, the maximum
diameter of the flower is 1.1 cm. the percentage of flowering of the shoot is 81-83%. However, some shoots do not form
flowers or form them in small quantities, so the percentage of fruit flowering of an individual of one plant is 65-66%. Thus,
plants in the conditions of culture form bushes with a large number of reproductive shoots and flowers.

Table 2 - Morphometric indicators of Ocimum basilicum
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. Years of research
Indicators
2020 2021
Plant height (cm) 51+3.03 49+2.28
Number of shoots per plant (pcs) 410 410
Number of flowers in the 39407 3740.7
inflorescence (pcs)
The number of fruits on the 2542 3941
shoot (pcs)
The percentage of fruit
flowering of the shoot (%) 81+1.6 83+2.5
Percentage of fruit flowering of
an individual (%) 65+1.4 66+1.5

Thus, individuals in the conditions of culture form bushes with a large number of flowers and reproductive shoots.

Under cultivation conditions, the seed productivity of Ocimum basilicum was studied. The data are given in Table 3.
According to the data obtained, it can be noted that the number of ovules in the fruit is constant, and the number of completed
seeds in the fruit is less than the number of ovules by 10%. The potential seed productivity is quite high: seedlings — 128-148
pieces of ovules; plants — 512-592 pieces, depending on the year of the study. The real seed productivity of shoots is less than
the potential by 14-19%, and the real seed productivity of plants is less than the potential by 30-35%. Thus, the coefficient of
seed productivity of plants is 65-70%, depending on the year of observation.
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Table 3 - Seed productivity of Ocimum basilicum
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Indicators Years of research
2020 2021
Number of ovules in the fruit
4 4
(pcs)
The nurr'lber of cgmpleted seeds 36+0.8 3.8+04
in the fruit (pcs)
Potential seed productivity of the 12.842 14844
shoot (pcs)
Potential seed productivity of the 51241 592411
plant (pcs)
Real seed productivity on the 10444 12843
shoot (pcs)
Real seed productivity per plant 336424 416416
(pcs)
The coefficient of seed of
productivity on the plant (%) 65¢0.05 70+0.016

Conclusion

In culture, over two years of research, we can note an increase in the increase in potential and real seed productivity, as
well as an increase in the coefficient of seed productivity. For the first time, the prehistory, seasonal rhythm of development
and dynamics of flowering of the studied species in the conditions of the city of Birsk of the Republic of Bashkortostan were
studied in detail.

Flowering of plants begins in mid-July and continues until the first autumn frosts, which stop the vegetation. The central
shoot blooms first on the plant, followed by branches of the first, second and subsequent orders begin to bloom.

Plants in the conditions of culture form bushes with a large number of reproductive shoots and flowers.

As a result of studying the morphology and developmental biology of Ocimum basilicum, it was found that in the
conditions of the temperate continental climatic zone of the Republic of Bashkortostan, this crop manages to go through a full
cycle of seasonal development, has a good growth potential, high reproductive capacity and can be recommended for industrial
culture.
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