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Abstract

This article analyzes the introduction history of Weigela florida and the
characteristics of its growth and development at different ontogenetic stages
under the climatic conditions of the Andijan region. The study examines the
dynamics of the vegetation period, including the onset of vegetation, the phase of
active growth, leaf formation and their morphometric parameters, as well as leaf
fall processes. In addition, scientific data on the morphological features of the
root system, the stages of budding and flowering, fruit formation, and ripening
are presented.

Based on the obtained results, the adaptive characteristics of the species to local
climatic conditions are evaluated, and the prospects for its use in landscaping are
substantiated.

Keywords — Weigela florida, ontogenesis, growth and development, introduction,
adaptation, landscaping, latent stage, virginal stage, generative stage.

AHHOTALHUA

B nmanHO# cTaThe TpoaHaNM3MPOBAHBI MCTOPHUS WHTPOAYKIMU Bumga Weigela
florida, a Takke OCOOEHHOCTHM pOCTa W PAa3BUTHS HA PA3TUYHBIX OTanax
OHTOT€HE3a B KIMMATHUYECKUX YCIOBHSIX AHamkaHckoW oOmactu. B
HCCIIEIOBAHUHM PACCMOTPEHA JMHAMHUKA BETE€TAlMOHHOTO IEepUoAa pacTeHHS,
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BKJIIOUAs HA4aJIo BereTauu, pasy MHTeHCUBHOTO pocTa, (HOpMUPOBAHHE JTUCTHEB
1 uX MophOMEeTpUYECKUE MOKa3aTelIn, a TaKKe Mpolecchl Juctonana. Kpome
TOTO, TPHUBEIEHBl HAyYHBIE JaHHbIE O MOPQOJIOTHYECKUX OCOOCHHOCTSIX
KOpPHEBOU cucTeMbl, pa3zax OyTOHH3AIUHU U I[BETCHHS, (POPMUPOBAHUU TIIIOAOB U
UX CO3PEBaHUH.

Ha ocHOBe TmTOIy4YeHHBIX pE3YyJIbTaTOB JaHa OICHKAa aJanTallHOHHBIX
0COOCHHOCTEH BHJAa K MECTHBIM KIMMAaTHYECKHM YCJIOBHSM M OOOCHOBaHBI
NEPCIIEKTUBBI €r0 UCIIOJIb30BAaHUS B O3€JIEHEHUU.

KawueBble cigoBa — Weigela florida, oHTOrenes, pocT u pa3BUTHE,
WHTPOIYKIINS, aJanTanus, O3CICHCHHE, JIATCHTHAs CTaausl, BUPTHHIIbHAS
CTaausl, TeHepaTUBHAS CTaTH.

AHU?KOH BUJIOATHU UKJIUM HHAPOUTHUIA WEIGELA FLORIDA
BYTACH OHTOTEHE3MHHMHI TYPJIU ®A3AJIAPHUJIA YCHII BA
PUBOXJIAHUII XYCYCHUATIAPHA

AHHOTALIUA

Ymby wmakonaga Weigela florida TypuHUHT WHTpOOYKUMSA Tapuxy XamJa
AHJIVMXKOH BUJIOATH WKJIMM IIAPOUTUAA OHTOTEHE3MHHUHI TYpJiH OOCKHYIapuia
YCUIl Ba PUBOXKIAHUII XyCYCHUSITIAApW TaxXJWJd KWIMHraH. TaakukoTaa
VCUMJIMKHUHI BEreTanus JaBpyd JUHAMHUKACH, >KyMJIaJaH BereTalusHUHT
OOILIUTAHWINM, WHTEHCHUB YCUIl OOCKWYM, OapIriiapHUHT NIAK/UIAHWIIKA Ba
MOP(POMETPUK KYpCaTKUUJIApH, YIAPHUHT TYKUIHUIIN )KapaCHIapu YpraHWIraH.
[IyHuHTACK, WIAU3 TU3UMHHUHT MOP(MOJIOTHK XyCyCHUATIapu, FyHYasiall Ba
rywiam Qaszaiapyu, MeBa XOCHJI OVIUIM Xamja YyJapHUHT MU0 eTUIIUIIN
xapa€Hiapu Oyinya WIMHA MabIyMOTIIap KEATUPUIITaH.

OnuHran HaTUXanap acocuaa TYPHUHT MaxXaJUTMil UKJIUM IIapOUTHUra aJanTaius
XyCycHusITIapy OaxoiaHraH XamJa YHHM KyKaJlam3opJallTUpUUAa —KyJulall
uCcTUKOOIIapH acociiad OepuiraH.

Kanur cy3map: Weigela florida, ounTOorenes, ycum Ba pHBOXIJIAHUII,
UHTPOAYKLHMSA, aJanTaluus, KyKaJaM3OpjallTUPHIL, JaT€HT, BUPTUHUI,
reHeparuB OOCKUYJIap.
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Introduction

Since ancient times, humans have utilized plant resources for various purposes,
including food, medicinal use, and ornamental applications. Over time, plant
species considered valuable have been introduced to different geographical
regions and adapted to new climatic conditions. One such ornamental plant is
Weigela florida, which is widely appreciated for its nexopatus qualities and long
flowering period, making it important in landscaping practices. Studying the
ontogenetic stages of this species during its adaptation to new environmental
conditions has significant scientific and practical importance.

Observation of growth and development stages during plant ontogenesis allows
for a comprehensive understanding of their biological characteristics, adaptability
to environmental conditions, and reproductive potential. In particular, during the
growth phase, an increase in the quantitative development of vegetative organs is
observed, whereas during the development phase, qualitative changes and
structural improvements occur. In introduced ornamental shrubs such as Weigela
florida, incomplete progression or weakening of certain ontogenetic stages may
limit their large-scale propagation and stable cultivation.

Therefore, studying the growth and development characteristics of Weigela
florida under the climatic conditions of the Andijan region is considered an
important scientific task.

Literature Review

Weigela florida is a perennial ornamental shrub belonging to the Caprifoliaceae
family. According to scientific literature, its natural distribution area covers East
Asia, including China, Korea, and Japan. In these regions, the species occurs as
part of the native flora and has later been widely introduced into ornamental
horticulture worldwide due to its high decorative value.

Numerous studies highlight the significant ornamental qualities of Weigela
florida, particularly its prolonged and abundant flowering period, as well as its
relative resistance to various environmental factors. According to several sources,
species of the genus Weigela were introduced to Europe in the 19th century and
subsequently spread to other regions through botanical gardens. This has led to
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its recognition as an important subject in studies of plant introduction and
acclimatization.

In Central Asia, including Uzbekistan, Weigela florida has also been introduced
for ornamental landscaping purposes. Scientific reports indicate that the species
was initially tested in botanical gardens and experimental plots. The results of
these studies show that the plant demonstrates a moderate level of adaptability to
local climatic conditions.

However, literature sources also note that low winter temperatures and hot, dry
summer conditions may negatively affect the growth and development dynamics
of Weigela florida. In particular, extreme climatic conditions can limit the
formation of generative organs and the full maturation of seeds.

Thus, the analysis of available scientific literature indicates that studying the
ontogenetic stages of Weigela florida under specific regional conditions,
particularly in the Andijan region, is of considerable scientific and practical
importance. Such studies provide a basis for evaluating the adaptive potential of
the species and for its effective use in landscaping.

Materials and Methods

The research was conducted in the nursery of ornamental plants belonging to the
Andijan branch of Turon University.

During the study, Weigela florida was investigated over the period of 2024—-2026,
and the presented data tables were compiled based on two years of observations.
Ontogenetic stages were studied according to the method of F.N. Rusanov [§],
with observations carried out at intervals of every 3—5 days. In each replication,
10 plants were examined, with a total of four replications.

Phenological observations and the study of biometric parameters were conducted
using the method of [LN. Baydeman [1]. In this process, both vegetative and
generative phases were recorded. During the vegetative period, the onset of
growth, active growth phase, leaf emergence, their size, and leaf fall were
observed. During the generative period, plant height growth, budding, flowering,
fruit formation, and their maturation were systematically monitored.

The obtained data were processed using the statistical method proposed by D.A.
Dospekhov [3].
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Results and Discussion

In the experiment, seeds of Weigela florida were sown under both laboratory and
field conditions, and the ontogenetic stages of the plants were studied.

During the generative stage, fruit formation in Weigela florida is represented by
a dry, capsule-type fruit. The fruit is typically a bilocular capsule rather than a
legume. Its average length ranges from 1.5 to 2.5 cm and contains numerous small
seeds. Each fruit may produce approximately 80—120 seeds. Upon maturation, the
capsule dries and splits into two valves, releasing the seeds into the surrounding
environment.

The ontogenetic stages of the plant were classified into latent (se), virginal (v),
and generative (g) periods. During the latent stage, it was determined that seeds
of Weigela florida can retain their viability for 1-3 years under appropriate
storage conditions. The seeds are small, oval in shape, and vary in color from light
brown to dark brown. The seed coat is relatively hard, which contributes to the
slow germination process under natural conditions.

Observations revealed that germination rates under natural conditions are
relatively low, and in some cases, the hard seed coat acts as a mechanical barrier,
limiting embryo development. Therefore, in laboratory conditions, the application
of seed pretreatment methods such as stratification or short-term soaking in warm
water significantly accelerated seed swelling and increased germination rates.
For laboratory experiments, 100 seeds were selected and sown in Petri dishes
filled with sterilized river sand, with four replications conducted. As a result, the
germination percentage and seedling development dynamics were recorded. The
obtained data indicate that while Weigela florida seeds exhibit relatively low
germination under natural conditions, their germination capacity significantly
improves under optimal agrotechnical treatments.

Results and Discussion (continued)

The ontogenetic development of Weigela florida during the virginal period was
studied by dividing it into four stages: p — seedling, j — juvenile, im —
immature, and v — virginal stages.
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p — stage (seedling stage).

Under laboratory conditions, seeds of Weigela florida sown in Petri dishes began
to germinate on the Sth day at a temperature regime of 25°C. By the 8th day, all
physiologically viable seeds had germinated. The overall germination rate
averaged 86%, indicating a high level of viability under controlled conditions.

In contrast, seeds sown under field conditions exhibited slightly lower
germination rates due to the influence of environmental factors such as
temperature fluctuations, unstable moisture levels, and the mechanical
composition of the substrate. Under these conditions, germination averaged 78—
80%. This demonstrates that seeds of Weigela florida are sensitive to
environmental factors during the initial ontogenetic stages.

Table 1 Germination rate of seeds under laboratory conditions (%)

Ne Replications Sowing date 13.03.2025 14.03.2025 15.03.2025 16.03.2025 17.03.2025 18.03.2025 19.03.2025

1 I Replication 40 50 60 70 70 75 83
2 II Replication 09.03. - - 30 60 70 80 85
3 IIT Replication 2025y - - 40 50 80 80 87
4 IV Replication 10 30 60 80 90 90 91

Seedlings of Weigela florida can be sown under field conditions during both
autumn and spring seasons throughout ontogenesis. In autumn sowing, seeds are
typically placed into the soil without any npenBapurensHoe treatment. In contrast,
for spring sowing, seeds are npeaBaputenbHo soaked in warm water to enhance
germination. This agrotechnical method softens the seed coat and accelerates the
germination process.

In spring, depending on climatic conditions, the optimal sowing period for
Weigela florida ranges from the second half of March to the first half of April.
Under these conditions, seeds germinate within 7-8 days, breaking through the
seed coat and emerging above the soil surface. During the initial stage of
development, cotyledons appear whitish in color, but within 2-3 days they turn
light green due to aktuBation of chlorophyll synthesis.
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Morphologically, cotyledons are elliptical or ovate in shape, with an average
length of 1.5-1.9 cm and a width of 1.0-1.5 cm. This stage represents the
transition of the plant to autotrophic nutrition.

j — stage (juvenile stage).

By mid-April, the formation of the first true leaves is observed in Weigela florida
seedlings. The first true leaves reach an average length of about 3.5 cm and consist
of 9—-10 leaflets. Subsequent leaves develop a more complex structure, reaching
up to 4.5 cm in length and comprising 3032 lateral leaflets.

During ontogenesis, leaves progressively increase in size from the lower to upper
parts of the plant, accompanied by an increase in the number of leaflets.
Cotyledons begin to yellow at the edges by mid-April and gradually abscise. The
total duration of the juvenile stage in Weigela florida averages 40—45 days.

im — stage (immature stage).

By mid-July, seedlings of Weigela florida exhibit intensive vegetative growth.
During this period, the stem length reaches an average of 90—100 cm, while the
number of compound leaves increases to approximately 70—80. As a result of the
aktuB development of vegetative organs, second-order lateral branches are
formed. This contributes to the expansion of plant biomass in both horizontal and
vertical directions.

v — stage (virginal stage).

At this stage, the primary root system deepens, and second-order lateral roots
develop intensively. The improvement of root architecture enhances the plant’s
ability to absorb water and mineral nutrients, thereby providing a physiological
basis for the transition to the generative stage.

g — stage (generative stage).

In Weigela florida, intensive growth is observed during the early years of
development. It was found that the majority of planted seedlings entered the
generative phase already in the first year. The generative shoot is formed at the
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apical meristem of the stem, which leads to the cessation of apical growth, while
further development continues through the elongation of lateral shoots.

The budding stage was observed at the end of June, and flowering began in mid-
July. The period from bud formation to full flower development averaged 14—15
days. Inflorescences are dense and develop in a pyramidal form. The flowers are
yellow in color, with red stamens extending beyond the corolla, which enhances
the ornamental value of the species.

The flowering period continues until the onset of cold weather. Seeds formed
during the main flowering period reach full maturity; however, in flowers that
open in late autumn, incomplete seed maturation may occur.

By the end of the first vegetation year, seedlings of Weigela florida reach an
average height of 120—130 cm. The root collar diameter ranges from 0.7 to 1.2
cm, the total root system length is 90—100 cm, and the primary root length is 25—
35 cm. These nokazarenu indicate that the species possesses a relatively stable
adaptive capacity under local climatic conditions.

Conclusions

Based on the conducted observations and analyses, it was established that the
ontogenetic stages of Weigela florida seedlings proceed consistently and
relatively stably under the climatic conditions of the Andijan region. The
germination rates under laboratory and field conditions differed, with higher
values recorded under laboratory conditions. This confirms the significant
influence of environmental factors on the early stages of plant development.
During the virginal period, intensive development of both root and aboveground
organs was observed, accompanied by the formation of morphological structures.
In the immature stage, enhanced vegetative growth, formation of lateral branches,
and increased biomass accumulation were recorded. In the virginal stage,
deepening of the root system and development of lateral roots significantly
improved the plant’s ecological adaptability.

The early onset of the generative phase demonstrated that Weigela florida
possesses a high biological potential. Budding, flowering, and fruit formation
processes occurred within a relatively short period, confirming the high
ornamental value of the species. However, incomplete seed maturation under late
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autumn conditions indicates that reproductive processes are strongly influenced
by climatic factors.

Overall, the obtained results confirm that Weigela florida exhibits a moderate
level of adaptation to the conditions of the Andijan region, with stable vegetative
and generative development. This indicates that the species is promising for use
in landscaping and ornamental horticulture.
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