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The article examines the effect of environmental factors on the growth and development of some species be-

longing to the genus Magnolia. As a result of the influence of abiotic factors, the development differences of plants 
in the Absheron Peninsula and Oguz region were studied. Indicators of average annual temperature and relative 
humidity during the research years, biomorphological indicators of Magnolia grandiflora L. introduced in Absheron 
peninsula and Oguz region (2018), morphometric indicators of Magnolia grandiflora L. introduced in different 
geographical areas, Magnolia L. and Chemical characteristics of soils of the introduced experimental area of Liri-
odendron L. species, mg / l, frost resistance of Magnolia grandiflora L. and Liriodendron tulipifera L. introduced in 
Absheron peninsula and Oguz region, degree of damage of studied Magnolia L. species in percent. The species are 
resistant to heat, drought and salinization. In the Absheron Peninsula, the adaptation period of Magnolia grandiflora 
L. and Liriodendron tulipifera L. is relatively weak compared to the conditions of Oguz region. Since the species 
of the genus Magnolia L. have evolved to adapt to frost and low temperatures, it is easier to introduce evergreen 
species. We do not recommend the planting of Magnolia L. and Liriodendron L. in large and industrial cities in man-
made contaminated areas and alongside of highways.
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One of the main properties of plants is their 
height and development. They are an integral part 
of the biological system and the biological cycle, 
which are inseparable from the environment. 
Depending on the environmental conditions, 
the growth and developmental stages of plants 
regulate the metabolism of each species in or-
der to continue their life, forming morphological 
features. As the external environmental factors 
change, a certain variability is formed in them, 
adaptive species continue to develop, and non-
adaptive species disappear. There are biotic and 
abiotic variations in the ecological environment. 
From this point of view, the effect of abiotic fac-
tors on plants is deeper, and the main factor deter-
mines their life. There are many abiotic factors, 
including light, soil, water, temperature, salinity, 
and man-made air pollutants, and their effects are 
not the same for different types of plants.

Materials and methods of research
Researches were conducted in the Oguz 

region and Absheron peninsula on the species 
studied in the article. The experimental field of 
the Institute of Dendrology of ANAS was se-
lected and seedlings of the same age were used 
in the territory of the Oguz region. Assignments 
were made on soil samples of these areas in the 
“Centralized Experimental” laboratory. The re-
search was conducted to determine the winter 
hardiness of magnolia and liriodendron species 
introduced during 2017-2021. The percentage 
of leaf and shrub damage at high temperatures 
was determined by F.F. Machkov’s method [1]. 
During the study, the winter hardiness of the spe-
cies grown in Absheron conditions was studied. 

identified. Chemical characteristics of the soils 
of the introduced experimental field of Magnolia 
L. and Liriodendron L. species were obtained by 
the British-made Palintest Soil device [2, 3].

It is clear from Table 1 that the pH of different 
soil samples according to a geographical location 
is weakly alkaline, the electrical conductivity is 
relatively high, and such a high level is formed 
due to metal ions in the soil. The amount of chlo-
rine (Cl -) in the soils of the Absheron Peninsula, 
and sulfate (SO4

2-) ions in the soils of the Oguz 
region is very close to the standard indicators, 
these soils can be attributed to the saline soil type. 
There is a need for irrigation when introducing 
rare ornamental plant species into such soils. 
With the presence of K + and P3 + (potassium and 
phosphate) ions in the soil and the relatively high 
content of ammonium (NH4 +), the predominance 
of these ions in the soils of the Oguz region have 
a positive effect on the growth and development 
of Magnolia grandiflora L. and Liriodendron tu-
lipifera L. Potassium ions provide conductivity in 
the cells of the root system, phosphate ions pro-
vide optimal flowering of Magnolia grandiflora 
L. and Liriodendron tulipifera L., fruit and seed 
formation. Magnesium (Mg2 +) ions in the soil 
are very close to the standard values and are ac-
tively involved in the synthesis of chlorophyll in 
the leaves. The active involvement of magnesium 
ions in the process of photosynthesis, the synthe-
sis of chlorophyll «a» and «b» in the leaves, ac-
celerate the growth and development of plants. 
The optimal accumulation of ammonium ions 
in the soil is characteristic of the soils of the 
Oguz region, as it confirms that these soils are 
rich in organic residues, ie humus layer.
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Table 2 presents the properties of growth 
and development processes of Magnolia 
grandiflora L. and Liriodendron tulipifera L. 
introduced in the territories of Absheron pen-
insula and Oguz region in different ecological 
conditions. It should be noted that some mor-
phological parameters formed during the year 
in different ecological areas showed that Mag-
nolia grandiflora L. and Liriodendron tulipif-
era L. are poorly adapted to the new ecologi-
cal environment. Because various ecological 
factors of the new area affect them as stress. 
Only from the 2nd and 3rd years do they form 
adaptation mechanisms and the plants contin-
ue to grow optimally. It is also clear from this 
table that the adaptation period of Magnolia 
grandiflora L. and Liriodendron tulipifera L. 
in the Absheron Peninsula is relatively weak 
compared to the conditions of the Oguz re-
gion. Magnolia grandiflora L. 3 and Lirioden-
dron tulipifera L. only 2 new shoots are grow-
ing in the Absheron peninsula. New shoots of 
Liriodendron tulipifera L. 5, and Magnolia 
grandiflora L.4 are formed in the territory 
of the Oguz region and their optimal devel-
opment is superior to the lands of Absheron. 
Interestingly, Magnolia grandiflora L. and 
Liriodendron tulipifera L. bloom in late May 
and early June in the Absheron region. In the 
Oguz region, both species begin in late June 
and early July. This symptom was caused by 
the high temperature in the Absheron Pen-
insula. The main principle of the problem is 
the adaptation of plants to low temperatures. 
However, the mechanism of evolutionary re-
sistance to cold or frost is much higher than 
that of plants in temperate climates, and the 
degree of adaptation of different species is 
quite variable [4, 5, 6]. Many exotic plants, 
including magnolia and liriodendron, grow 
successfully in cold climates, at temperatures 
of -20, -22, -360 C – in the suburbs of Mos-
cow, Kaliningrad, St. Petersburg, Novosibirsk 
[7, 8]. It is easier to introduce evergreen spe-
cies because species have evolved to adapt to 
frost and low temperatures.

Studies have been conducted to deter-
mine the winter hardiness of magnolia and li-
riodendron species introduced in 2017-2021. 
During the study, the winter hardiness of the 
species grown in the conditions of Absheron 
was studied. II – only 50% of annual branches 
freeze; III – annual branches freeze from 50% 
to 100%; IV – not only unity but also older 
branches freeze; V – the surface of the plant 
freezes until the snow cover; VI – the surface 
of the plant freezes; VII – the plant is com-
pletely destroyed. The assessment of frost re-

sistance of trees and shrubs was determined by 
the freezing index and the obtained data were 
compared with the following formula proposed 
by REA BBB. The freezing index is calculated 
by the following equation:

100 L C
H C

The freezing Index × ×
=

×
 

L – length of the frozen part of the sprouts 
(m); c – diameter of the frozen part of the 
branch (m); H – height of the plant; C – diam-
eter of the body (m).

The frost resistance index of tree species 
was compared on the scale of REA BBB: 0 – 
the plant did not freeze; 0.1-0.9 plants freeze 
weakly; 1,0-7,9 plants freeze moderately; 8.0-
69.9 plants freeze significantly; 70.0-100.0 plants 
completely freeze. Here 0-100.0 is the value of 
the freezing index and is expressed in%. Mag-
nolia grandiflora L., Magnolia liliiflora Desr., 
Magnolia kobus DC. and older individuals of 
Liriodendron tulipifera L. species were visually 
identified after wintering in Absheron and low 
temperature resistance was assessed. The results 
of the study are given in Table 3.

It has become clear from the data of some 
authors that the resistance of species to heat, 
drought and salinization is not the same de-
pending on the environment. Due to its rigid-
ity and thickness, the small number of pores 
per 1 mm2 area prevents water evaporation 
and reduces water consumption, significantly 
reduces the heating of leaves in hot summer 
months, prevents them from reaching lethality 
[9, 10]. The presence of leaves of species Mag-
nolia L. (2-3 mm) and the reflection of light 
rays falling on the leaf surface, and the leaf is 
protected. It is clear from Table 4 that Magno-
lia L. species spends the summer season opti-
mally both in the Absheron Peninsula and in 
the Oguz region and tolerates heat even when 
the temperature is 39.2-42.00C and continues 
to grow optimally even when the temperature 
is high. Magnolia grandiflora L., Magnolia 
nightmare DC., Liriodendron tulipifera L. fruit 
formation continues in summer and no signs 
are observed. However, due to the hot summer 
winds observed in the Absheron Peninsula in 
the summer, drying was observed in 20% of 
the area of the magnolia leaves. When plants 
are irrigated in a timely manner, damaged areas 
can be soon restored.

It is clear from the data in Table 5 that 
Magnolia grandiflora L. tolerates hot tempera-
tures of the Absheron Peninsula up to -50.0 ºC, 
Magnolia nightshade DC. -48.0 ºC, Lirioden-
dron tulipifera L. up to 40 ºC. 
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Table 4
Heat resistance of Magnolia L. species in summer, ºC

Areas Species
Summer temperature, ºC

Sustainability
June July August

Absheron 
peninsula

Magnolia grandiflora L. 37,4 39,2 41.4 +
Magnolia liliiflora Desr. 38,3 40,4 42,5 +
Magnolia kobus DC. 36,9 41,0 40,6 +
Liriodendron tulipifera L. 37,0 40,,9 40,2 +

Oguz district Magnolia grandiflora L. 35,4 41,2 42,0 +
Magnolia liliiflora Desr. 37,2 42,0 41,3 +
Magnolia kobus DC. 39,1 40,7 40,9 +
Liriodendron tulipifera L. 36,3 39,7 41,3 +

Table 5
Lethal temperature indicators of leaf organs of different studied Magnolia L. species

Areas Species Lethal temperature, with ºC
Absheron peninsula Magnolia grandiflora L. 50,0 ± 3,0

Magnolia liliiflora Desr. 45,0 ± 2,3
Magnolia kobus DC. 48,0 ± 2,8
Liriodendron tulipifera L. 48,0 ± 2,4

Oguz district Magnolia grandiflora L. 46,4 ± 2,2
Magnolia liliiflora Desr. 44,8 ± 2,0
Magnolia kobus DC. 46,0 ±2,3
Liriodendron tulipifera L. 47,0 ±2,6

These indicators confirm that the species 
Magnolia L. and Liriodendron L. are highly 
resistant to the hot and dry subtropical climate 
of Absheron, and no damage was observed in 
their leaf organs. The same species has a low 
temperature of 3.6ºC, 40ºC and 20ºC in the ter-
ritory of the Absheron Peninsula in the terri-
tory of Oguz region, ie Magnolia grandiflora 
L. 46.4ºC, Magnolia nightmare DC, respec-
tively. To 46.0 ºC, Magnolia liliiflora Desr. 
44.8°C, Lyriodendron tulipifera L. tolerates 
up to 47.0°C. We recommend dividing the re-
search objects into 3 groups according to their 
drought resistance:

1. Magnolia grandiflora L. (50,0 ºC ± 3,0), 
which is resistant to high temperatures.

2. Medium tolerant, Magnolia nightmare 
DC, Liriodendron tulipifera L. (48.0 ºC ± 2.8)

3. Magnolia liliiflora Desr.aid.
Results of the research and discussions
1. In the saline soils of the Absheron Pen-

insula and Oguz region, as a result of the ef-
fect of chloride ions on magnesia species in 

the Absheron Peninsula and sulfate ions in the 
Oguz region, early shedding of their leaves 
was observed.

2. It is not advisable to plant Magnolia lili-
iflora Desr for the Absheron Peninsula, where 
there is a shortage of water and drought. It is 
recommended to plant Magnolia grandiflora 
L. and Liriodendron tulipifera L. in this area.

3. When introducing Magnolia L. and Liri-
odendron L. species in high temperature, low 
relative humidity and saline soils, in order to 
reduce the negative impact of salt ions and at-
mospheric techno-gases, agro-technical main-
tenance and irrigation of these species should 
be carried out regularly.

Conclusion
The article studies the developmental dif-

ferences in the size and development of the 
influence of environmental factors on some 
species belonging to the genus Magnolia in the 
Absheron Peninsula and Oguz region. Mag-
nolia L. and Liriodendron tulipifera L. spe-
cies spend the summer season optimally both 
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in the Absheron Peninsula and in the Oguz 
region, and even withstands temperatures of 
39.2-42.0 0C and continue to grow optimally. 
The presence of K+ and P3+ (potassium and 
phosphate) ions in the soil and the relatively 
high content of ammonium (NH4+), the pre-
dominance of these ions in the soils of Oguz 
region have a positive effect on the growth and 
development of Magnolia grandiflora L. and 
Liriodendron tulipifera L.

In the Absheron Peninsula, the adaptation 
period of Magnolia grandiflora L. and Liri-
odendron tulipifera L. is relatively weak com-
pared to the conditions of Oguz region. Since 
the species of the genus Magnolia L. have 
evolved to adapt to frost and low temperatures, 
it is easier to introduce evergreen species.

As heat-resistant species Magnolia grandi-
flora L., moderately tolerant species as Magno-
lia kobus DC; Liriodendron tulipifera L, species 
grow in weak acidic soils, in relatively unstable 
and high humidity conditions is Magnolia lili-
iflora Desr and et al. When different species of 
Magnolia L. and Liriodendron L. were intro-
duced in the Absheron Peninsula and Oguz re-
gion, they did not suffer any damage in the win-
ter. In the Absheron Peninsula and Oguz region, 
it is expedient to introduce Magnolia L. and Lir-
iodendron L. species for landscape architecture, 
and they attract attention with their greatness.

In the soils of the Absheron Peninsula and 
Oguz region, when salinity is higher than 1%, 
leaf damage and premature shedding were ob-
served in Magnolia L. and Liriodendron L. 
species. These species have been confirmed to 
be resistant to drought and high temperatures. 
Magnolia L. and Liriodendron L. species as the 
object of research, bloom in April and May in 
the Absheron Peninsula and Oguz region, they 

gave 75-80% of germination and new plants 
were grown from seeds. When using Magnolia 
L. and Liriodendron L. species for landscap-
ing in the territory of Absheron peninsula and 
Oguz region, it is expedient to introduce Mag-
nolia species in rows and Liriodendron species 
in groups.

We do not recommend the planting of 
Magnolia L. and Liriodendron L. in large and 
industrial cities in man-made contaminated ar-
eas and alongside of highways.
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