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Abstract

Information is provided on the growth and development of Sedum spectabile under introduced conditions, the

sum of positive temperatures generated in the required environment during its phenological stages, and its adaptive

characteristics.
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1. Introduction

Uzbekistan is located in the arid climate region of Central
Asia and faces water shortages in the cultivation of cultural,
ornamental, medicinal, and agricultural plants. Selecting
plants that can produce high biomass even in such extreme
conditions and using species that can achieve the desired
yield even in conditions of water scarcity is of scientific
and practical importance. Sedum spectabile is one of such
promising plants. Its ability to produce high biomass even
under low irrigation conditions, its medicinal properties,
and its adaptability to the duration of dry days are scientifically
proven, and some of its bioecological characteristics is
discussed below.

2. Literature Analysis and Methods

Research work and field experiments were conducted
in the experimental field of the Botanical Garden of the
National University of Uzbekistan named after Mirzo
Ulugbek during 2023-2025 years. The biomorphological
characteristics of plants were studied using the methods of
T.A. Rabotnov [1], I.G. Serebryakov [2], A.A. Uranov [4,5],
L.A. Zhukova [6] and the root system was studied using the
methods of P.K. Krasilnikov [7].

In the studies of phenological and seasonal development
rhythms in the studied plants, the methods of 1.V. Borisova
[8] and I.N. Beideman [9] were used. During the growing
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season, the formation of grasses, the appearance of true
leaves, the formation of branches and the growth of stems,
budding, the beginning of flowering, the completion of
flowering, seed setting, seed maturation, and the duration of
the growing season were studied.

3. Results

The growth and development of Sedum spectabile during
the vegetative stages was studied during 2023-2025 years,
and phenological observations were conducted on the plants
throughout the season. The main purpose of conducting
phenological research is to observe the beginning and end of
vegetation in plants at a certain time of the year, the duration
of days during the season, the sum of positive and beneficial
temperatures necessary for plants, and in general, various
environmental factors (light, humidity, temperature) that are
important in monitoring the course of the vegetation, and
in developing scientifically based recommendations for practice
[10].

S.N. Kudryashov emphasized that phenological observations
of the growth and development of plants during the season
are of great importance in the introduction assessment of
species [11].

The method of vegetative propagation of plants by
dividing bushes is close to natural reproduction, and
perennial ornamental plants are propagated in this way.
Perennial plants that have numerous branches (tubercles)
from underground stems are dug up from the ground, and
individuals with their own roots are separated by hand or
with a sharp object and planted in new places [12].

The rhizome of the Sedum spectabile plant, imported
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from China in 2021 for cultivation in the conditions of the
Botanical Garden of the National University of Uzbekistan,
was planted in the experimental field in the first decade of
February 2023 year, and it was observed that a leafy shoot
began to form from the regeneration buds on the caudex on
the second and third decade of this month. Leaf growth
began to be observed in the first and second decades of
March, when the average air temperature was +10-15<C, the
maximum air temperature was +24,2-25,0C, the relative
humidity was 41-45%, and the average soil temperature was
+13-15<C.

It was noted that Sedum spectabile began to form 6-8
leaves in the third decade of March and the first decade of
April, when the air temperature was on average +17,5-
19,2<C, the relative humidity was 50-51%, the average soil
temperature was +20-21<C, and the soil humidity was
20,9-21,0%. The length of the leaf plate was determined to
be 1,5-2,0 cm, width 0,8-1,0 cm. The formation of subsequent
leaf orders was observed for 10-12 days. The main root
continued to grow, and the number of lateral roots increased.
The length of the root reached 10,5-16,2 cm, and the length
of the lateral root reached an average of 3,0-4,0 cm.

In the first and second decades of April, when the average
air temperature reached +17,5-24,5<C, relative air humidity
reached 48-50%, average soil temperature reached +20-
22<C, and soil humidity reached 20,9-21,0%, an average of
12-14 leaves formed on the vegetative shoot of the plant.
When the leaves reached an average length of 2,5-3,5 cm and
a width of 1,5-1,8 cm, the growth of leaf veins was observed.
The root system is taproot, the main root reaches an average
of 16-20 cm, from which branching and complexity of
2-3-order lateral roots were observed.

Vegetation [1
year

Plant in virgin stage (v) In the third decade of April and
the first decade of May, the average air temperature was
+22,5-29,7<C, the relative air humidity was 38-40%, the
average soil temperature was +28-30<C, and the soil humidity
was 19,0-20,0%. It was observed that an average of 15-18
mature leaves were formed on vegetative shoots. The leaves
are on average 8-10 cm long, 4-5 cm wide, the leaf blades
are short, the upper leaves are sessile on the stem. The
length of the main root has been recorded to reach an
average of 20-22 cm.

Budding stage (g) — explained by the growth of upright
generative branches. This process was observed in the
second and third decades of May, when the average air
temperature reached +22,5-29,7<C, relative air humidity
reached 38-40%, average soil temperature reached +28-
30<C, and soil humidity reached 19,0-20,0%. It was found
that the plants in this stage reached an average height of
40-45 cm. The leaves at the bottom of the stem are deciduous,
while the leaves at the top are alternately arranged on the
stem in short bundles. Mature leaves are 9-10 cm long and
4-6 cm wide. The budding stage began in the first and
second decades of May and lasted until the third decade of
July. The flowering stage was noted to begin in the second
decade of June and last until the third decade of August
(Figure 1). The structure of the flower on the generative
branches is a simple shield, the inflorescence is basipetal,
the flowers open from top to bottom and produce seeds.
It was noted that the fertilization stage began in the third
decade of July and lasted until the second and third decades
of October. It was determined that the average weight of
1000 seeds produced by plants in the vegetation year (2023)
was 0,17-0,18 g.
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Figure 1. Phenospectrum of Sedum spectabile: a-2023 year; b-2024 yaer; v-2025 year seasonal observations
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Figure 2. Biomorphological appearance of Sedum spectabile during the generative period

S. spectabile in the second decade of the growing season,
the third decade of February and the first decade of March
in 2024 year, when the average air temperature reached
+4,3-9,8<C, the relative humidity of the air reached 62-69%,
and the average soil temperature reached +2-8<C, the
terminal buds began to open and a leafy shoot began to form
from it. The bud of renewal that formed on the caudex last
fall also opened, and the formation of leaves was noted.
Plants in the virgin stage have been observed to develop
depending on abiotic factors. It was noted that the
vegetative growth stage lasted an average of 55-62 days.
The growth of upright generative shoots from terminal and
lateral shoots of S. spectabile was observed in the third
decade of April and the first decade of May when the
average air temperature was +16,9-20,8<C, the relative air
humidity was 59-62%, the average soil temperature was
+8,0-19,0<C, and the soil humidity was 18,1-19,1%. It was
found that the plants in this stage reached an average height
of 65-70 cm. It was noted that the budding stage began in
the first and second decades of May and lasted until the third
decade of July. The flowering stage began in the first

decade of June, when the average air temperature was
+29,7-30,0<C, the relative humidity was 32-33%, the average
soil temperature was +37-38<C, and the soil humidity was
13,2-14,0%, and lasted until the third decade of August.
During this stage, it was found that the height of the plant
branches increased significantly, the number of leaves and
flowers increased, and the productivity of above-ground and
below-ground organs increased. The leaves on the stem are
alternate with short leaflets on the lower part, and mature
leaves with 2-3 cm leaflets on the upper parts of the stem.
The length of mature leaves was 10-12 cm and the width was
2-3 cm. It was noted that the germination stage began in the
second decade of July, when the average air temperature was
+29,7-30,0<C, the relative humidity was 32-33%, the average
soil temperature was +37-38<C, and the soil humidity was
13,2-14,0%, and continued until the third decade of October.
It was found that the average weight of 1000 seeds produced
by plants this year was 0,18-0,19 g (Figure 2).

In the second decade of the growing season of S.
spectabile, when the average air temperature was +5,5-
11,5<C, the relative humidity was 53-66%, and the average



60 Nurbek Kuchkarov: Growth and Development of Sedum Spectabile During
the Vegetative Stages, Seasonal Development Pattern (Phenology)

soil temperature was +3-7<C, the terminal shoots began
to open and a leafy shoot began to form from them. The
renewal bud that formed on the caudex last fall also opened,
and a large number of leaves were observed to form from it.
Plants in the virgin stage have been observed to develop
depending on abiotic factors. It was noted that the
vegetative growth stage lasted an average of 54-60 days.
The growth of upright generative shoots from terminal and
lateral shoots of S. spectabile was observed in the third
decade of April and the first decade of May when the
average air temperature was +19,6-25,4<C, the relative air
humidity was 37-48%, the average soil temperature was
+20-22<C, and the soil humidity was 19,5-19,8%. It was
found that the plants in this stage reached an average height
of 68-75 cm. It was noted that the budding stage began
in the first and second decades of May and lasted until
the third decade of July. The flowering stage began in the

first decade of June, when the average air temperature
was +30,8-31,2<C, the relative humidity was 26-27%,
the average soil temperature was +36-38<C, and the soil
humidity was 13,2-13,5%, and continued until the third
decade of August. During this stage, it was found that the
height of the plant branches increased significantly, the
number of leaves and flowers increased, and the productivity
of above-ground and below-ground organs increased. The
leaves on the stem are alternate with short petioles in the
lower part and 2,5-3,5 cm long petioles in the upper parts
of the stem. The length of the mature leaves was 11-14 cm
and the width was 2-4 cm. The germination stage began in
the second decade of July, when the average air temperature
was +30,8-31,2<C, the relative humidity was 27-28%,
the average soil temperature was +37-38<C, and the soil
humidity was 13,2-13,5%, and continued until the third
decade of October (Figure 1).

Table 1. Useful temperatures required for different ontogenetic stages during the vegetation of S. spectabile, <C
. The sum of positive The sum of positive temperatures consumed
Month/Year A:gﬁ;éf;ﬂtrge temperatures spent for the for the generative stage
2023 year totals general vegetation period Budding Flowering Fertilization
and stages stage stage stage
January 39,9
February 119,6
March 480,5 480,5
April 525,0 525,0
May 697,5 697,5 697,5
June 879,0 879,0 879,0 586,0
July 957,9 957,9 538,6 957,9 319,3
August 843,2 843,2 562,1 843,2
September 642,0 642,0 642,0
October 527,0 527,0 351,3
November 390,0 390,0
December 52,7
Total: 6154,3<C 5942,1C 21151<C 2106,0C 2155,8C
Sum of positive temperatures, <C. 1,03-U>1
" The sum of positive The sum of positive temperatures consumed
Month/Year A:;:;Lf;ﬂ:"eve temperatures spent for the for the generative phase
2024 year totals general vegetation period Budding Flowering Fertilization
and stages stage stage stage
January 168,2
February 103,2 34,4
March 303,8 3038
April 507,0 507,0 169,0
May 644,8 644,8 644,8
June 864,0 864,0 864,0 864,0
July 920,7 920,7 613,8 920,7 613,8
August 880,4 880,4 586,9 880,4
September 642,0 642,0 642,0
October 4774 4774 318,2
November 300 300
December 35,7 11,9
Total: 5847,2<C 5586,4C 2291,6<C 2371,6C 2454,4<C
Sum of positive temperatures, <C. 1,05-U>1
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Table 2.  Useful temperatures required for different ontogenetic stages during the vegetation of S. spectabile, <C
» The sum of positive The sum of positive temperatures consumed
Month/Year Ag::;f;ﬂ:ge temperatures spent for the for the generative stage
2025 year totals general vegetation period Budding Flowering Fertilization
and stages stage stage stage
January 77,5
February 154,0 51,3
March 356,5 356,5
April 588,0 588,0 196,0
May 787,4 787,4 7874
June 861,0 861,0 861,0 861,0
July 967,2 967,2 644,8 967,2 644,8
August 877,3 877,3 584,8 877,3
September 696,0 696,0 696,0
October 527,0 527,0 351,3
November 276,0 276,0
December 182,9 60,9
Total: 6359,8C 6048,6C 2489,2<C 2413,0C 2569,4C
Sum of positive temperatures,<C. 1,05-U>1
4. Discussion
In conclusion, it can be said that during 2023-2025 years,
various stages of the vegetation period of S. spectabile REFERENCES

passed optimally, while the total vegetation period increased
from 250-260 days to 270-280 days, which in turn is
explained by the fact that the morphobiological adaptation
characteristics of the species, especially the improvement of
the root system, water regime indicators, and the shedding of
leaves on the lower part of the stem during periods of high
ambient air temperature, ensured the successful and complete
passage of vegetation under the conditions of introduction.

5. Conclusions

A. Gumboldt noted that the introduction of plants will
only be successful if the sum of the beneficial temperatures
of the environment in which they are introduced is higher
than the sum of the positive temperatures in the natural
habitat of the species. The amount of heat absorbed by an
organism over a certain period of time is called the sum of
positive temperatures. The total vegetation period of S.
spectabile in 2023 year was 250-260 days, during which the
sum of positive temperatures was 5942,1<C, the development
index was 1,03-1>1, in 2024 year the generative period -
budding, flowering, and fertilization stages were observed
and lasted 270-280 days, during which the sum of positive
temperatures was 5540,1<C, the development index was
1,05-1>1, in 2025 year the generative period - budding,
flowering, and fertilization stages were observed and lasted
270-280 days, during which the sum of positive temperatures
was 6048,6 <C, the development index was 1,05-1>1 (Tables
1-2). This indicates that the species has adapted well to its
introduced environment.
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