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Abstract. The article analyzes the stages of phenological development of 3 species of
the genus Magnolia L. In the research work, the biology of leafing, budding, flowering, fruit-
bearing of some species belonging to the genus Magnolia in Absheron conditions was studied on
a scientific basis. The vegetation period of the species we studied was studied and climatic factors
that positively or negatively affected this period were studied. The studied species were divided into
groups according to the onset of flowering and the duration of this period. Thus, the entry and
duration of Magnolia L. species in the Absheron region depends on the meteorological and climatic
factors of the region where they are introduced, especially the air temperature and relative humidity.

Annomayusn. B crarbe NMpoaHAIM3WPOBAHBI dTambl (DEHOJOTHYECKOTO Pa3sBUTHS 3-X BUIOB
pona Magnolia L. (Marnonus). B HaydHO-HCClie10BaTeNnbCKOM paboTe HAa HAYYHOH OCHOBE M3Yy4eHa
Ouosiorusi OOJAMCTBEHHOCTH, OYTOHM3allMM, LBETEHMsI, IUIOJOHOIIEHUS HEKOTOPbIX BUJOB,
OTHOCSIIUXCS K poay Magnolia, B ycnoBusx AmmepoHa. V3ydeHbl BereTallmOHHBIA TEPUO.
O00BEKTOB HCCIIEOBaHMS, a TAK)K€ KIMMarudeckue (hakTopbl, MONOKUTEIBHO WM OTPULIATEIILHO
BIIMSIONIME HA 3TOT nepuoll. Mccnenyemble BUbl ObUIH pa3JieieHbl Ha TPYIIIBI [0 HAayaly [IBETEHUS
U MPOAOJDKUTENBHOCTH 3TOrO Mepuoaa. Takum o0pa3oM, NMPOHUKHOBEHHE U MPOJOKUTENLHOCTh
BceneHust BUAOB Magnolia L. B AmnmepoHCKHH pailloH 3aBHCHUT OT METEOPOJIOrHYEeCKUX U
KJIIMMaTU4YeCKUX (PaKTOPOB PErHMOHA, B KOTOPOM OHU MHTPOAYLIMPOBAHBI, OCOOEHHO OT TEMIIEPaTyphl
Y OTHOCHUTEIILHOM BIAXKHOCTH BO31yXa.
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Introduction
Trees and shrubs with decorative features are widely used in ornamental gardening in our
republic. It should be noted that the correct choice of ornamental plants in single and group
plantings in the planting of modern greenery is one of the important issues in parks and gardens.
The aim of the research is to study the phenological developmental phases of some species of the
newly introduced magnolia genus in the construction of parks and gardens of the Absheron
Peninsula [1].
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Materials and Methods
The experimental area of the Institute of Dendrology was chosen as the object of research.
The annual growth and development of plants were studied by the methods of P. 1. Lapin [3], A. A.
Molchanov, V. V. Smirnov [5]. Measurements were taken on selected specimens every 10 days from
the beginning to the end of the growing season to determine the growth dynamics of 1-3-year-old
plants. Observations on the stages of seasonal development were carried out in accordance with the
methods proposed by the General Botanical Garden of the Russian Academy of Sciences named
after V. N. Sin [4] and L. N. Beidemann [2]. The onset, end, and duration of seasonal developmental
stages (shoot swelling, leaf opening, budding, flowering, beginning and end of growth) were
analyzed for older specimens. Daily observations on the opening and pollination of flowers were
studied according to the methodology of A. N. Ponomarev [7].
In addition to personal research on the phenological stages of development of species
belonging to the genus Magnolia, other literature was used.

Analysis and Discussion

Magnolia grandiflora L., Magnolia kobus DC., Magnolia liliiflora belonging to the genus
Magnolia L. were analyzed for phenological stages of development in Absheron conditions —
budding, beginning of flowering, mass flowering, and end of flowering.

One of the main indicators of the adaptation of Magnolia L. species to the conditions of new
introduction is the successive stages of phenological development and, as a result, the assessment of
the degree of adaptation to these conditions. Phenological developmental stages — the seasonal
development of individual organs of plants leads to the development of the plant organism,
reflecting the morphological stages and appearance [6].

In the course of the study, it was found that the beginning, end, and duration of the
developmental stages of the season are characterized by many characteristics of the species: the
geographical origin of the species, systematic status, age, etc. At the same time, as a result of
climate change in the Absheron Peninsula, the plant was more affected by complex climatic factors.
These factors affect the rhythm of the phenological stages of development of plants during the
growing season; play an important role in the development of branches, differentiation of flower
organs, in the dormant period. It should be noted that the study of the sequence of phenological
developmental stages of the applied species is one of the key factors in the field of introduction and
acclimatization. The research covers the years 2017-2021, and the following results were obtained
in the analysis of the stages of phenological development (Table 1).

In the analysis of phenological developmental phases, it was found that the beginning of each
developmental stage occurs under certain temperature conditions. The results of the study of
seasonal growth rhythms in the dry subtropical climate of Absheron showed that the active period
of activity of magnolias was observed at a temperature of 16-18C°. The sooner such temperature
conditions are observed, the sooner the seasonal development stages begin. During this period, the
flower organs begin to grow, and this stage coincides with the beginning of the budding phase. In
winter, the flower organs do not change significantly. In the later stages of organogenesis,
flowering, growth and maturation of fruits and seeds occur. Studies have shown that the formation
and differentiation of buds at the stages of organogenesis of generative and vegetative buds of
deciduous and evergreen species did not occur simultaneously: it was found that the process of
differentiation is faster in short branches with early growth [8-10].
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Table 1

STAGES OF PHENOLOGICAL DEVELOPMENT OF SOME
OF THE SPECIES OF Magnolia L. IN ABSHERON (2017-2020)

L2 ks Flowering 5 5 Leaf shedding
o .= - = D, c
2 & § g) oo o g g = o2y = .% S
=% o 3 £2a 4 = 5 g= £ 2 = ==
T 9o = S 2 T < S =2 S o = £ 5 T
= c m o G = c = == o S c =y
D = oy (OIR7} Ll > = O »n ] >
- le) LL LL
Magnolia grandiflora
25.03£5 10.04£3  01.05+4 150543 15065 10.07=4 20.0844  10.10+5 08.11 03.12 215+5
Magpnolia liliiflora
28.04+4 10.05+4 05.03+5 15.04+5 05.05+4 20.05£5  30.05 - 28.10+4  07.11+4 240+5
Magnolia kobus
10.04£6  15.0444 20.02+2 250344 05.04+5 20.04=4 25.05£3 30.09+3  10.10£6  25.10+5 245+5

In some species, because the generative organs do not go through a period of rest, the shoots
are located at the ends of short branches, shoots formed on long branches are formed relatively
quickly, grow in size and develop better [3].

Observations showed that swelling of new leaf shoots of the evergreen Magnolia grandiflora
occurs in the third decade of March (25,03+5), and leaf opening occurs in the first decade of April
(10,04+3). Budding is observed in early May — 01,05+4. The first flowers appear on the plant in
mid-May (15,0543) (Figure 1). The flowers appear on the branches of the current year. Mass
flowering is observed in the second decade of June (15,06+5). During this period, large, porcelain-
like, white, fragrant flowers up to 18-20 cm in diameter can be seen on the plant. Flowering in large
magnolias lasts longer than in other species and and ends on 10,07+4. Thus, the surface of the tree
is covered with buds, at the same time a small number of flowers bloom, and as a result, flowering
continues for a long time in a row. The life of each flower is 2-3, sometimes 7-10 days, depending
on climatic conditions. In Absheron conditions, flowering of each large Magnolia lasts up to 55+4
days. Full ripening of the fruit is observed in early October (Figure 2).

Figure 1. Appearance of a flower of the Figure 2. Magnolia grandiflora species
genus Magnolia grandiflora at the stage of fruit ripening

(O
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 49


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 8. Ne2. 2022
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/75

In the fast-flowering M. liliiflora species, budding and flowering are observed before the
opening of the leaf shoots (Figure 3). Thus, budding is observed in the first decade of March —
05,03+5. The first flowers open in the second decade of April (15,04+5). Mass flowering is
observed after 11-15 days, in the first decade of May (05,05+4). Before the leaves open, the plant is
covered with raspberry-purple flowers on the outside in the form of a cup (lily) and white on the
inside, 3-4 cm in diameter.

The duration of the flowers depends on the temperature and humidity. Thus, the life of a
flower is 7-10 days when the temperature is high (24°C) and the relative humidity is low (60-70%),
and when the temperature is relatively low (20-22°C) and the relative humidity is high (85-100%) it
will be 12-14 days. Flowering period lasts up to 35 + 4 days. Flowering of lily magnolia ends in the
second decade of May (20,05+5), depending on climatic conditions. In some cases, the plant
blooms one by one for the second time in late summer. Swelling of the leaf shoots was observed in
late April — 28,04+4, and opening in the first decade of May (10,05+4). There was no fruiting stage
of this species. Yellowing and shedding of leaves lasts from 28,10+4 to 07,11+4.

M. kobus is a fast-growing species compared to the large-flowered magnolia species. Buds are
observed before the leaf shoots open (20,02+2). Swelling of flower buds is observed in late
February and the first flowers open in the third decade of March (25.03+4) (Figure 4).

Figure 3. Buds and first flowering of Figure 4. Flowering in species of
Magnolia liliiflora Magnolia kobus

Mass flowering appears in the first decade of April (05,04+5). There is a time of 9-12 days
between the first flowering and mass flowering. Flowering ends in late April (20,04+4). The
flowering period lasts 25+4 days. Swelling of the leaf shoots occurs on 10,04+6 depending on
climatic conditions. Already during this period, enough flowers are observed on the plant. The
lifespan of a flower is 6-9 days. No second flowering was observed in the plant. The opening of the
leaves is celebrated in the period after mass flowering — on 15,04+4. The fruits begin to form in
late May and fully ripen in late September. From the first decade of October, gradual yellowing and
shedding of leaves is observed (10,10+6 — 25,10£5).

Thus, the entry and duration of Magnolia L. species in the Absheron region depends on the
meteorological and climatic factors of the region where they are introduced, especially the air
temperature and relative humidity.

The species we studied were divided into 3 groups according to the duration of flowering:
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1. Early flowering species (flowering begins in the second and third decade of March): M.
kobus;

2. Medium-flowering species M. liliiflora (flowering begins in the second decade of April)

3. Late flowering species (flowering begins in mid — May): Magnolia grandiflora.

The species we studied were divided into 3 groups according to the duration of flowering:

Group I: flowering ends soon — M. kobus (flowering begins and ends in 25 days).

Group II: lasts for a medium time — Magnolia liliiflora (beginning and end of flowering
lasted 35 days).

Group III: flowering lasts a long time — Magnolia grandiflora (flowering lasts up to 55
days).

During our observations, the vegetation period for the studied species was also announced. It
is known that the duration of phenological phases also depends on temperature. For the flowering
period as a whole and for some of its phases individually (mass flowering period and end of the
flowering period), the same period is observed with increasing temperature, and the minimum
temperature plays a greater role than the average and maximum temperature. However, the budding
stage is conditioned by the opposite of the flowering stage: when the minimum temperature is high
enough and does not fall below a certain threshold, the budding time will be shorter.

When studying the duration of vegetation, it was found that temperature changes are
characterized by faster onset and late end of vegetation. Based on our observations in Absheron, it
became clear that early onset and late termination of vegetation, depending on climatic factors, lead
to an increase in vegetation period, while late onset and early termination lead to a decrease in
vegetation period. In the nightshade Magnolia kobus species, the vegetation period ends with the
shedding of leaves and lasts up to 245+5 days. In M. liliiflora, the vegetation period lasts 24045
days. In the evergreen Magnolia grandiflora, it lasted 215+5 days longer than in other species.

Age of first flowering

The inclusion of the introduced plants in the flowering phase was the main indicator of its
adaptation to local conditions, along with the climatic characteristics of the conditions (temperature,
humidity, precipitation and number of light days during the growing season). There is some
information in the literature about the age of the first flowering of Magnolia L. Our research was
mainly conducted on older copies. Among the species studied in Absheron conditions, Magnolia
kobus entered the flowering stage at the age of 12, M. grandiflora at the age of 14, and Magnolia
liliiflora at the age of 9 (Table 2).

Table 2
DURATION OF FLOWERING (2017-2020)
Species Age of entry into Duration of The life of a Air Relative
the flowering stage,  flowering, flower, temperatur  humidity, %
days days Day e,’C

Magnolia grandiflora 14 55+4 3-5 20.0-28.0 80-85

Magnolia liliiflora 9 35+4 7-10 13.0-20.0 75-80

Magnolia kobus 12 25+4 6-9 15.0-22.0 70-75

It is known from the literature that flowering II is very rare in the studied species (2). V. Z.
Gusinashvili shows the flowering II as a remnant of seasonal development [3].

The duration of a flower was also studied during the observations (Table 2). The duration of a
flower in the studied species depends on climatic conditions, lasts up to 10 days, and in sunny
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weather the duration of a flower is reduced by half. Low temperatures and high relative humidity
increase the life of the flower. The average lifespan of a flower is 5-10 days at an average
temperature of 10-24° C and relative humidity of 60-70%. The maximum lifespan of a flower was
10 days when the average daily temperature was 8.5-22°C and the relative humidity was 85-90%.
On sunny days, the life of the flower is shortened, and the minimum lifespan of a flower is 3-5 days.
Information on the age and morphological characteristics of the studied Magnolia species is
described in Table 3. Phenological development stages, age and morphological indicators of the
studied species during 3 years (2017-2020) were analyzed and the results of the research are given
in Table 3.

Table 3
AGE AND MORPHOLOGICAL CHARACTERISTICS
OF SOME STUDIED SPECIES OF Magnolia L
Species Age, location Vital Height, Body diameter, Umbrella
year area Form M cm diameter, m
Magnolia grandiflora 15 Baku A 8.5 9 8.5x35
Magnolia liliiflora 10 D/1 K 6.5 5 (multiple stems) 1.5x20
Magnolia kobus 12 Baku A 12.70 7 34x3.6

Conclusion

As a result of the research work, it was found out that Magnolia grandiflora, M. liliiflora, M.
kobus species belonging to the genus Magnolia have adapted to the conditions of Absheron, entered
the biology of budding, flowering, fruit-bearing, completely completes vegetation and is intended
for use in decorative landscaping. In M. liliiflora, although fruit cones were formed, no seeds were
obtained.

In the research work, the phenological development phases of Magnolia grandiflora, M.
lilitfflora, M. kobus species in Absheron conditions, vegetation period, and flowering and fruit-
bearing biology were studied on a scientific basis. The studied species are divided into 3 groups
according to the flowering period:

1. Rapid flowering species (flowering begins in the second and third decade of March): M.
kobus;

2. Medium-flowering species M. liliiflora (flowering begins in the second decade of April)

3. Late flowering species (flowering begins in mid-May): Magnolia grandiflora.

Magnolia species are also divided into 3 groups according to the duration of flowering:

Group I: flowering ends soon — M. kobus (flowering begins and ends in 25 days).

Group II: lasts for a medium time — Magnolia liliiflora (beginning and end of flowering
lasted 35 days).

Group III: flowering lasts a long time — Magnolia grandiflora (flowering lasts up to 55
days).

In addition, the age and morphological characteristics of the species were analyzed. Thus, in
Absheron conditions, Magnolia L. enters the stages of phenological development and duration: leaf
opening, budding, flowering, fruit ripening, leaf fall, biological characteristics of the species, as
well as meteorological climatic factors of the introduced region, especially depending on air
temperature and relative humidity.

Magnolia grandiflora, M. liliiflora, M. kobus species belonging to the genus Magnolia have
the ability to adapt to the conditions of Absheron, enter the biology of budding, flowering, fruit-

(O
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 52


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 8. Ne2. 2022
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/75

bearing, complete the vegetation, are suitable for use in decorative landscaping. In M. liliiflora,
although fruit cones were formed and no seeds were obtained.
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