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Abstract. The article, for the first time at the Institute of Dendrology of Azerbaijan NAS,
presents information on the introduction, reproduction and bioecological characteristics of the
species Bixa orellana L. in the conditions of Absheron. Seeds of Bixa orellana L. were obtained by
exchange from the Central Botanical Garden of Padua, Italy. For the first time, the biological
characteristics of Bixa orellana L. were studied in Absheron conditions, the morphological
characteristics of its shoots, the growth dynamics of 1-2-year-old seedlings, the root system, and
nutritional value. The plant is propagated by seeds and cuttings. Soil sowing (06.10.2021) was
carried out in the first ten days of June. The first shoots were observed on 06.23.2021, mass shoots
were observed on 06.30.2021. Germination was 80%, sprout survival rate was 60%. When
propagating by cuttings, young shoots 8-10 cm high are selected and planted in fertile soil or wet
sand. After 7-9 weeks they produce a lot of roots. After this, they can be moved to the field. In 1-2-
year-old plant seedlings, the above-ground part (39-80 cm) develops better than the underground
part (14-26.5 cm). The growth of Bixa orellana L. is divided into 2 periods; intensive height growth
in the first period lasts from the second ten days of May to the end of June, the second - from the
end of August to the third ten days of October. The annual growth was 20-25 cm. The growing
season ranges from 280+5 days. This species is tolerant to the climatic conditions of Absheron.

Annomayus. Bnepseie B HHctutyTe nenaponorun HAH AsepOaiigkaHa INpeacTaBiIeHbI
CBE/ICHUS 00 MHTPOIYKIIUH, PA3MHOKEHUU U OMOIKOJIOTHYECKUX OCOOCHHOCTSIX BUla Bixa orellana
L. B ycnoBusix Ammepona. CemeHna Bixa orellana L. Obimu monydeHsl B pe3ysibTaTe oOMEHa W3
[entpansHoro Ooranuyeckoro caga Ilagyn, Wramusa. BnepBeie wu3yueHbl OHONIOTHYECKHE
ocobeHHocTH Bixa orellana L. B ycnoBusix AmmiepoHa, Mop(dosiornyeckrue OCOOCHHOCTH ee
no0eroB, JAWHAMHKa pocTa |—2-TEeTHHUX CesHIeB, KOpPHEBas CHUCTEeMa M IMUIIeBas ILIEHHOCTb.
Pactenue pasmHoxaroT cemeHaMmu U yepeHkamu. [loceB moussl (10.06.2021) npoBoauiics B nepBoit
nexane wuioHs. llepBeie Bcxomwsl HaOmromamuck 23.06.2021, maccoBble BCXOIbI HAOIIOMANNCH
30.06.2021. Bcxoxects coctraBuia 80%, mprkuBaeMocTh pocTkoB 60%. Ilpu pasmHokeHUN
YepeHKaMu OTOMPArOT MoJofble moderu BbIcoToi 8—10 ¢M M BBICAXHBAIOT B IJIOJOPOAHYIO MTOYBY
WM BIAXHBINA mecok. Uepes 7-9 Henenb oHU aar0T MHOTO KopHe#. [locie aToro ux MoxxHo Oyaer
nepeMenarb Ha noje. Y 1-2-1eTHHUX cesHLeB pacTeHUil Haa3eMHas yacTh (39—-80 cMm) pa3BuBaercs
nydame, yem moxszemHas (14-26,5 cm). B pocre Bixa orellana L. Bweimenstior 2 mepuoja;
MHTEHCUBHBIA POCT BBICOTHI B MEPBBIM NEPUOI MPOIOJKAETCS CO BTOPOM JE€Kaabl Mas A0 KOHLA
UIOHS, BTOPOM — C KOHIIa aBrycTa J0 TpeTbel nekaabl okTa0ps. ['oqoBoit mpupoct cocrasmsin 20—
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25 cM. Bereranuonnslii nepuoa koneonercs B mpenenax 280+5 mHel. DTOT BHA TOJIEPAHTEH K
KJIMMAaTHYECKUM YCIIOBUSAM ATMIIIepoHa.

Keywords: introduction, bioecological characteristics, reproduction, morphology, growth and
development, significance.

Kniouegvie cnoéa: MHTPOLYKIHMs, OHOPKOJIOIMYECKME XapaKTEPUCTHKH, Ppa3MHOXKCHUE,
MOpP(OIIOTHs, POCT U pa3BUTUE, 3HAYCHHE.

Bixaceae family, genus Bixa L., species Bixa orellana L. is a shrub or small tree native to
tropical regions of America. It was introduced by the Spaniards in the 17th century and is also
cultivated in Southeast Asia. The plant is an evergreen, ornamental plant known for the red pigment
contained in the seeds and is widely used as a food coloring as an alternative to similar synthetic
products. The dye is extracted from the seeds and used in powder or paste form. All parts of the
plant contain a coloring pigment, the fleshy seed coat is especially rich in it, which is the source of
the red-orange color. Its main component is red dye.

The seeds of Bixa orellana L. have been used as a natural colorant in many traditional Asian
dishes. The seeds of the plant take the second place in the world in economic importance among
natural dyes, and its extract has antimicrobial and antioxidant properties. The plant is popularly
known as "Lipstick tree"[11]. The seeds of the plant are widely used in cosmetology. The pigment
color of the outer layer of seeds of Bixa orellana L. varies from yellow to red and depends on the
concentration of coloring compounds. The main coloring pigments of seeds are bixin and nor-bixin
extracted from the outer shell of seeds. All parts of the plant contain a coloring pigment, especially
the fleshy seed coat, which is the source of the red-orange dye known as annatto, Orléans. Its main
component is red dye bixin. This harmless dye is widely used for coloring oils, margarines, cheeses,
chocolates and some other food products, as well as oils, waxes, cosmetics. At the same time, it is
used to dye silk and wool. Bixa orellana L. is used in traditional medicine. Other parts of the plant
with astringent properties are used in the treatment of dysentery, jaundice (leaves) and other kidney
diseases [1].

Bixa orellana L. extract is registered as a food additive E160b used to improve the
commercial appearance of cheeses, yogurts, oils and other dairy products [13].

Material and research methods

Bixa orellana L. species of Tropical American origin, introduced in Absheron conditions, was
obtained as a result of exchange from the Central Botanical Garden of Padua, Italy
(https://kurl.ru/Mdfla). Observations were made on the studied species every ten days. The study of
promising plants in the research work was carried out by T. S. Mammadov [1], introduction U. M.
Agamirov, M. R. Gurbanov [2], Quinones-Bravo X.; Yunda-Romero M. C. [12], Jansen P. C. M.,
[11], propagation by seeds A. I. Huseynova [3], morphology of seedlings . T. Vasilchenko [4],
phenological observations on the plant A. I. Huseynova [5], growth dynamics Molchanov A. A. [6],
resistance to heat and drought Akhmatov K. A. [7], root system morphology Kolesnikov V. A. [8]
literature materials were used [9, 10, 13].

Results and discussion

Bixa orellana L. 1s a perennial, tall shrub to small evergreen tree that can reach 6—10 m (20—
33 ft) high. It bears clusters of 5 cm (2 in) bright white or pink flowers, resembling single wild
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roses, that appear at the tips of the branches. The fruits of the Bixa orellana are globular, ovoid
capsules arranged in clusters resembling spiky looking red-brown seed pods covered in soft spines.
Each capsule, or pod, contains 30—45 cone-shaped seeds covered in a thin waxy blood-red aril.
When fully mature, the pod dries, hardens, and splits open, thereby exposing the seeds.

The plant is most well known as the source of the red-orange annatto pigment. The pigment is
derived from the pericarp (the waxy aril layer that covers the seeds) of the Bixa orellana L. fruit.
The red-orange annatto dye is rich in the carotenoid pigments, 80% which consists of bixin (the red
pigment) and norbixin or orelline (the yellow pigment) Annatto oil contains tocotrienols, beta-
carotene, essential oils, saturated and unsaturated fatty acids, flavonoids, and vitamin C [10].

Bixa orellana L. is a perennial, tall shrub to small evergreen tree that can reach 6—10 m (20—
33 ft) high. It bears clusters of 5 cm (2 in) bright white or pink flowers, resembling single wild
roses, that appear at the tips of the branches. The fruits of the Bixa orellana L. are globular, ovoid
capsules arranged in clusters resembling spiky looking red-brown seed pods covered in soft spines.
Each capsule, or pod, contains 30—45 cone-shaped seeds covered in a thin waxy blood-red aril.
When fully mature, the pod dries, hardens, and splits open, thereby exposing the seeds [14].

It requires warm and light care all year round. Lighting - bright filtered light with a small
amount of direct sunlight per day. Watering is regular, without waterlogging. It can tolerate short-
term drought (Figure 1).

Figure 1. General view of Bixa orellana L. species

Bixa orellana L. is propagated by seeds and cuttings. Seeds are sown directly (2-3 seeds per
hole) in a well-prepared seed bed or in planting pots that will be transplanted within 3-4 months.
The seeds remain viable for 1 year and germinate easily. In propagation by cuttings, 8-10 cm young
shoots are taken and they are planted in fertile soil or moist sand. After 7-9 weeks, they produce
many roots. After that, they can be transferred to the field [12].

Bixa orellana L. begins to bear fruit after 2-4 years. The tree can live up to 50 years in natural
conditions and up to 30 years in commercial plantations [9].

The first seeds of Bixa orellana L. species were sown 1.5-2.0 cm deep on 10.06.2021, after
keeping them in hot water for 12-24 hours, in a substrate prepared as a mixture of soil, sand and
peat (1:1:1). It is covered with glass and stored in a warm (23-25°C) lighted place [3]. The first
sprouts appear 13-15 days after sowing the seeds (23.06.2021), mass sprouting 30.06.2021. The
seeds produce aerial sprouts. The hypocotyl is pink in color, the length is 1.9-2.0 cm, and the
epocotyl is 1.5 cm. The development of the root system begins at the same time as the development
of the above-ground part. The leaves are shiny, oval, obtuse, heart-shaped at the base, light green in
color and later darken. The height of seedlings of Bixa orellana L. species reaches 6-7 cm at the end
of the second decade of July, and 9-11 cm at the end of the third decade. There are 3-5 leaves on the

(9
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 38



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne8 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/105

cultivated young shoots [5].

The height of sprouts reaches 14-18 cm in the first decade of August, 20-22 cm in the second
and third decade of August, and 25-30 cm in the first decade of September. The intensive growth of
sprouts accelerates due to rising air temperature, and this process continues until the end of
September. Starting from the second decade of September, the growth of the plant weakens [7]
(Table 1).

Table 1
GERMINATION OF SEEDS OF Bixa orellana L. SPECIES
Place of sowing Number of seeds Planting time  First shoots Germination Survival rate
Institute of Dedrology 25 10.06. 23.06. 80% 60%

True leaves emerge from between the sepals. The first real leaves appear on 02.07.2021, and
the following ones begin to appear at the end of July. The true leaves arranged alternately on the

stem are stalked, heart-shaped, light green, flat, full-margined, and the veins are net-shaped (Figure
2).

Figure 2. Bixa orellana L. mass seedling

Bixa orellana L. grows in broad soils, it is better in neutral and slightly alkaline soils. It grows
best in deep, fertile and organically rich soils. As the plant grows rapidly, the leaves also grow
rapidly. On 16.08.2021, the height of the plant is 36-39 cm, the length of the leaves is 19 cm, and
the width is 9 cm. In 2021-2024, the seasonal growth and annual growth of the species were
investigated. During the vegetation period, plant height and canopy diameter were measured [6].
Biometric indicators of annual growth and development of Bixa orellana L. species are given in
Table 2.

Table 2
GROWTH DYNAMICS OF Bixa orellana L. species 2021-2024 YEARS
Years Height, Umbrella Diameter of the Lateral branches
cm diameter, cm stem, cm lateral branches Length, cm

2021 36-39 44 3,5 8-11 14-19
2022 69-80 59 5,2 9-13 16-19
2023 90-148 96 7,5 19-28 24-28
2024 165-173 134 9,2 37-45 36-39
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It was found out from the research that the growth of Bixa orellana L. species is divided into
2 periods, the intensive height growth in the first period lasts from the second decade of May to the
end of June and the second growth lasts from the end of August to the third decade of October.
Annual growth was 20-25 cm [4].

In general, the plant grows for nine months. The vegetation period varies between 280+5
days. Bixa orellana L. spends 7049 days of relative peace from the second decade of January to the
second decade of March.

Figure 3. Bixa orellana L. 2-year and 3-year

The morphology and development dynamics of the root system of 1-3-year-old plants were
studied. Our research showed that the well-developed species Bixa orellana L. has a spindle-shaped
root. Bixin substance is reflected in red color in the root system of the plant (Figure 4).

Figure 4. Root system of Bixa orellana L.

Morphology and development of the root system in 1-3-year-old plants according to
Kolesnikova, "roots are completely dug out and washed" was studied using the methodology. The
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main root branches are formed in the soil at a depth of 5-20 cm, a large number of taproots. The
diameter of the main root for the studied specie is 2.5-3.0 mm 3-5 cm below the root throat. The
length of first-order lateral roots reaches 2.5-5.3 cm. An increase in the number and length of the
second-third degree side roots, thickening is observed. The number of lateral roots is 3-7 units, the
length is 4.0-12.0 cm. Lateral roots mainly spread in the soil layer near the top surface [8]. It
branches from the main root to lateral roots of the first degree at a depth of 5 cm in the soil. Better
development of the root system is observed in 3-year-old plants. During this period, lateral roots of
the II and III degrees are formed and spread horizontally in the soil on both sides. In a 3-year-old
plant, the main root extends to a depth of 34-39 cm.

The species Bixa orellana L., first introduced into the conditions of Absheron, has normal
development phases during the growing season. The plant is very important in almost all its parts. It
is advisable to use it in the supply of raw materials for the food and medical industries, as well as in
landscape design. The decorative effect of the plant is maintained throughout the year. The size and
shape of the plant is controlled by periodic pruning. Cultivation of Bixa orellana L. is advisable
taking into account its adaptive capabilities, biological and decorative properties, promising criteria,
as well as medicinal and nutritional value.
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