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Abstract

Alosmanova V.M., Mammadova Z.J., Asadova K.A., Bakhshiyev V.S., Gurbanov E.M., Mammadova A.O., 
2026: Ontogenetic features of Sternbergia vernalis and dynamics of its bulb development. – Botanica, 32(3): 
160–166. https://doi.org/10.35513/Botlit.2026.3.4

This study addresses the limited understanding of underground morphogenesis and adaptive mechanisms in 
the endangered geophyte Sternbergia vernalis (Miller) Gorer & J.H. Harvey. To characterise its bulb develop-
ment, we cultivated wild specimens collected from the northeastern Greater Caucasus ex situ at a soil depth of 
20 cm. During the 2023–2024 growing seasons, we combined phenological observations, stereomicroscopic 
examination of anatomical sections, and graphical analysis of renewal-bud development. Mature bulbs com-
prised 15–20 fleshy scales formed over four consecutive growing seasons and had 7–9 cm-long neck. Floral 
differentiation began in May, when soil temperature reached 34°C, and the first floral shoot was initiated by 
late June. Renewal-bud growth continued from July to early September despite high temperatures, root ab-
sence, and dry summer conditions. These findings indicate that Sternbergia vernalis does not undergo true 
physiological dormancy; instead, slow underground morphogenesis continues throughout the annual cycle. 
Sustained bulb development and early preformation of vegetative and reproductive organs appear to support 
survival, regeneration, and reproduction in arid and variable environments. Bulb development was also linked 
to soil temperature and moisture, highlighting the species’ responsiveness to climatic change.
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INTRODUCTION

Rare bulbous geophytes are particularly vulner-
able to habitat fragmentation, land-use change, and 
prolonged drought associated with climate change. 
Sternbergia species often have narrow ecological 
requirements, restricted distributions, and limited 
competitive ability (Pasche & Kerndorff, 2002; Pe-
ruzzi et al., 2008). Effective conservation therefore 
requires detailed knowledge of their morphology, 

phenology, reproductive biology, and responses 
under ex situ conditions (Youssef et al., 2017; Gür-
büz et al., 2009). More broadly, conserving rare and 
endangered geophytes is increasingly important as 
anthropogenic pressures reduce floristic and genetic 
diversity (Aliyev et al., 2004; Bakhshiyev, 2015; 
Shevchenko, 2005).

Bulbous geophytes commonly survive seasonal 
adversity through underground storage organs and 
a period of physiological or physical dormancy. 



161

Alosmanova et al. || Ontogenetic features of Sternbergia vernalis

In many genera, including Tulipa, Narcissus, and 
Galanthus, above-ground senescence is followed by 
a marked reduction in growth and metabolic activ-
ity. However, dormancy varies across geophytes: 
in some Mediterranean and Western Asian taxa, 
future vegetative and reproductive organs continue 
to differentiate within the bulb while the plant ap-
pears inactive aboveground. Tissue-level dynamics, 
the multiyear contribution of bulb scales, and how 
such continuous development under arid conditions 
is integrated remain insufficiently understood (Aedo 
et al., 2013; Pasche & Kerndorff, 2002; Peruzzi et al., 
2008; Youssef et al., 2017).

Although researchers have partially documented 
the morphology and conservation status of Sternber­
gia vernalis, its detailed ontogenetic pathway or the 
apparently continuous development of its storage 
organs have not been systematically characterised. 
In particular, it remains unclear how reserve tissues 
of different ages support renewal-bud and floral de-
velopment without a distinct period of physiological 
dormancy.

Conservation planning for rare plants depends on 
knowledge of their distribution, ecology, population 
decline, and responses to environmental pressures 
(Asadova, 2020; IUCN, 2001). Cultivation under 
controlled conditions can clarify adaptation and re-
production and inform propagation and reintroduc-
tion strategies (Asadova, 2019, 2020; Aliyev et al., 
2004; Yip et al.,  2006). Such information is espe-
cially relevant under increasing climatic variabil-
ity, when morphological indicators may help assess 
adaptive capacity (Asadli et al., 2025).

This study aimed to characterise the ontogenetic 
and seasonal development of Sternbergia vernalis 
through phenological observations, morphological 
and anatomical examination of bulbs, and quantita-
tive assessment of renewal-bud growth. Specifically, 
we evaluated whether bulb morphogenesis contin-
ued during the post-vegetative period conventionally 
regarded as dormancy, documented changes in the 
renewal bud, bulb scales, vegetative organs, floral 
shoots, and bulbils across successive developmental 
stages, and examined their temporal association with 
soil temperature and moisture. We interpreted the 
potential adaptive significance of continuous bulb 
development indirectly from these developmental 
and environmental relationships.

MATERIALS AND METHODS

We selected Sternbergia vernalis, an endangered 
species in Azerbaijan, as the study organism. The 
investigation addressed four questions: (i) whether 
bulb development continues throughout the annual 
cycle, including the period conventionally regarded 
as dormancy; (ii) which ontogenetic changes occur 
in the bulb and renewal bud at successive develop-
mental stages; (iii) how uninterrupted bulb morpho-
genesis supports the formation of vegetative and re-
productive organs; and (iv) whether continuous bulb 
development constitutes an adaptive strategy under 
arid environmental conditions.

We collected specimens from the species’ natural 
range in the northeastern Greater Caucasus, Azerbai-
jan, and cultivated them ex situ in the introduction 
plot of the Central Botanical Garden of the Azerbai-
jan National Academy of Sciences (ANAS). The 
bulbs were planted at a soil depth of 20 cm.

Throughout the cultivation period, we applied 
identical agronomic practices to all experimental 
plants to ensure uniform growing conditions. Pheno-
logical observations encompassed both the vegeta-
tive growth period and the subsequent post-vegeta-
tive stages of underground development.

To investigate ontogenetic development, we moni-
tored the plants regularly throughout the growing sea-
son. We assessed underground developmental process-
es by excavating 3–5 bulb samples at each observation 
stage. The bulbs were carefully cleaned and subjected 
to detailed morphological and anatomical analyses. We 
examined their internal structure using a stereomicro-
scope after preparing longitudinal sections.

During the study, we evaluated a series of mor-
phological characteristics describing bulb develop-
ment. These included the number, arrangement, col-
our, and thickness of bulb scales; the developmental 
stages of the renewal bud; the sequence of differen-
tiation of assimilating leaves and floral shoots; and 
bulbil formation and development. In addition, we 
systematically recorded the distribution of reserve 
nutrients among the bulb scales and morphological 
changes throughout the growing season.

The dimensions of the renewal bud, leaf primor-
dia, and floral shoots were measured using a stere-
omicroscope equipped with a millimetre scale. We 
recorded measurements at each observation stage and 
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used them to construct graphs illustrating renewal-
bud development. We then performed comparative 
analyses across developmental stages.

We monitored the progression of underground 
developmental stages in relation to soil temperature 
and moisture throughout the observation period. We 
indirectly evaluated the potential adaptive signifi-
cance of continuous bulb development by comparing 
the timing of renewal-bud growth, organ differentia-
tion, root absence or emergence, and bulbil develop-
ment with prevailing soil conditions. Evidence of 
continued morphogenesis during hot and dry post-
vegetative periods, followed by accelerated growth 
after lower temperatures and increased moisture, was 
interpreted as indicating a potential adaptive role. We 
did not directly measure survival, fitness, or repro-
ductive success. We systematically organised, com-
paratively analysed, and used the data to establish the 
sequence of developmental stages and their temporal 
relationships with environmental conditions.

We statistically analysed renewal-bud height us-
ing measurements from five bulbs examined during 
each observation period. Results were expressed as 
the mean ± standard deviation (SD) and processed us-
ing Microsoft Excel. We descriptively evaluated the 
number of bulb scales and the developmental charac-
teristics of assimilating leaves and floral shoots.

RESULTS 

Seasonal dynamics of bulb development

The underground developmental phase of Stern­
bergia vernalis began immediately after senescence 
of the aerial organs and roots. The bulbs remained at a 
soil depth of approximately 20 cm, where soil temper-
ature reached about 34°C. At the end of the growing 
period, renewal buds and floral primordia for the fol-
lowing season began to form. In contrast, the autumn 
renewal bud continued developing within the bulb.

At this stage, mature bulbs comprised 15–20 
fleshy white scales formed over four consecutive 
growing seasons. The bulb neck, formed by persist-
ent leaf sheaths, was 7–9 cm long.

The seasonal growth patterns of the first and sec-
ond renewal buds are shown in Fig. 1. Both buds con-
tinued to develop underground after completion of 
the growing period. The first renewal bud increased 

steadily in length throughout the observation period, 
whereas the second developed more slowly and re-
mained considerably smaller.

Quantitative measurements confirmed continued 
renewal-bud growth throughout the observation pe-
riod. Mean bud height increased progressively, ac-
companied by changes in bulb-scale number and in 
the development of assimilating leaves and floral 
shoots. The means and standard deviations in Tab
le  1 show generally low variation among the five 
bulbs examined at each observation point.

Ontogenetic development of the renewal bud 

Each mature bulb produced one to two scale 
leaves and four to seven assimilating leaves annu-
ally. Scale leaf length varied with planting depth. 
The bulb scales were fleshy and firm, with reserves 
distributed throughout. During the fourth growing 
season, reserves in the peripheral scales were gradu-
ally depleted. After senescence of the aerial organs, 
cataphylls and assimilating leaves became difficult 

Fig. 1. Seasonal growth dynamics of the renewal buds of 
Sternbergia vernalis during 2023–2024. 

Table 1. Growth dynamics of the renewal bud in Sternber­
gia vernalis during 2023–2024. Data are presented as mean 
± standard deviation (n = 5) for five bulbs examined in each 
observation month

No. Month Mean (mm) SD 
1. June 1.36 0.11
2. July 2.54 0.11
3. August 3.52 0.33
4. September 4.20 0.16
5. October 4.80 0.27
6. December 6.22 0.62
7. February 7.12 0.72



163

Alosmanova et al. || Ontogenetic features of Sternbergia vernalis

to distinguish because second- and third-year leaves 
functioned as storage scales. First-year bulbils devel-
oped in the axils of second-year scales while remain-
ing attached to the parent bulb.

At the onset of underground development, the re-
newal bud was approximately 5–7 mm high and en-
closed by the scale leaf. Above it, assimilating leaf 
primordia surrounded the apical meristem, and several 
subsequently elongated to form leaf-blade rudiments.

Floral organ differentiation for the following year 
began in May. Concurrently, the peripheral scales 
formed during the fourth growing season were progres-
sively depleted and developed into the brown protective 
tunic. By late June, the first floral shoot for the follow-
ing growing season was initiated, and the primordium 
of a second floral shoot was visible. In some bulbs, de-
velopment of the second floral shoot stopped early.

Internal structure of the bulb during 
underground development

Between 8 and 15 June, the floral shoot primordi-
um appeared as a broad protuberance with a bifurcat-
ed apex corresponding to the future bract. Approxi-
mately ten days later, the first floral shoot increased 
in size, and the second became distinguishable.

By early July, the renewal bud was approximate-
ly 5 mm high. It contained the protective scale leaf, 
three assimilating leaf primordia approximately 4 
mm long, two floral shoots measuring 1.4 and 0.7 
mm, respectively, and the apical primordium of the 
fourth assimilating leaf. The bract completely en-
closed the floral shoot.

In early June, the fourth-year bulb scales were al-
most completely depleted, whereas the lowermost scales 
from the third growing season began to degenerate. The 
renewal bud contained a short scale leaf, median leaf 
primordia, and a floral shoot primordium approximately 
1.7 mm long. The primordium of the fourth assimilat-
ing leaf was visible above the floral shoot.

Development of vegetative and reproductive organs

Vegetative and floral organs differentiated by ear-
ly June. From July to early September, the renewal 
bud continued to grow gradually despite elevated 
soil temperatures and the absence of roots.

By early September, the lower third-year bulb 

scales were progressively depleted and fragmented. 
A thin, brown, transparent sheath enclosed the floral 
shoot, and bulbils formed during the second grow-
ing season became exposed as the surrounding scales 
degenerated.

During this period, the renewal bud reached ap-
proximately 12.6 mm in length. It comprised the scale 
leaf, five assimilating leaves approximately 9.8 mm 
long, and a floral shoot approximately 7 mm long. The 
floral organs, including the ovary, stamens, and ovule, 
were already differentiated, although the staminal fila-
ments and style remained short. Additional assimilat-
ing leaf primordia for the subsequent growing season 
were visible within the apical meristem.

By late September, increased soil moisture and low-
er soil temperature coincided with rapid renewal-bud 
elongation. Root primordia became visible on the basal 
plate, and intercalary leaf elongation accelerated.

At this stage, the assimilating leaf primordia and 
floral organs were yellowish, with occasional green 
pigmentation. Second-year bulbils had partially sepa-
rated from the third-year scales but remained connect-
ed to the parent bulb through vascular attachments.

By late September, the scale leaf measured ap-
proximately 17 mm, the first assimilating leaf 16 
mm, the fertile leaf 6 mm, and the floral shoot 11 
mm. The floral shoot stem continued to elongate; the 
outer stamens measured approximately 3 mm, and 
primordia of the second floral shoot were visible.

Development during autumn and emergence of 
the aerial shoot

By late October, the renewal bud, floral shoot, as-
similating leaves, and bulbil primordia grew rapidly. 
Meiosis in the stamens was complete by this stage.

In early November, vigorous root development 
began following autumn precipitation. The renewal 
bud elongated through the bulb neck and gradually 
became visible externally. During the same period, 
green pigmentation developed in the upper portions 
of the leaves and floral shoot.

Leaf primordia for the next annual cycle also dif-
ferentiated within the renewal bud, while new bul-
bils continued to develop in the axils of second-year 
bulb scales.

By late November, the bulb comprised approxi-
mately 17 scales formed during the preceding three 
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growing seasons, together with the newly formed re-
newal bud for the subsequent growing season. The 
scale leaf was approximately 11.5 cm long, whereas 
the floral shoot measured approximately 9.5 cm.

Emergence of the renewal shoots above the soil 
surface marked the onset of the aerial phase, which 
included vegetative growth, flowering, and fruiting. 
During this phase, assimilates accumulated in the 
basal regions of the assimilating leaves and subse-
quently supported development of the renewal bud 
and floral shoot for the following annual cycle.

Leaves emerged more rapidly than the other or-
gans. During flowering, the assimilating leaves elon-
gated gradually, whereas the floral shoot grew more 
rapidly and eventually exceeded the leaves in height. 
Flower production continued throughout the flowering 
period, which lasted approximately 35–60 days, from 
January to February and occasionally into March.

DISCUSSION

Continuous bulb development throughout the 
annual cycle

The observations indicate that bulb development 
in Sternbergia vernalis continues throughout the an-
nual cycle, including the post-vegetative period con-
ventionally regarded as dormancy. Although the aerial 
organs and roots senesced, underground morphogen-
esis remained active. The renewal bud continued to in-
crease in size during summer, floral primordia differ-
entiated progressively, and new vegetative structures 
developed before emergence of the aerial shoot.

These findings answer the first research question 
by showing that Sternbergia vernalis does not undergo 
complete developmental arrest during the post-vegeta-
tive period. Instead, morphogenesis continues within 
the bulb, indicating that the underground phase is an 
active stage of ontogeny rather than true physiological 
dormancy. This continuous development allows the for-
mation of the organs required for the following growing 
season well before they emerge above ground.

Ontogenetic changes during bulb development

Successive observations revealed an ordered pat-
tern of ontogenetic development within the bulb. The 
renewal bud developed progressively through suc-

cessive stages involving the differentiation of scale 
leaves, assimilating leaves, floral shoots, root primor-
dia, and bulbils. At the same time, reserves stored in 
older bulb scales were progressively depleted as new 
organs developed.

The coexistence of organs formed in different 
growing seasons indicates close integration of stor-
age, vegetative development, reproductive differen-
tiation, and clonal propagation. The simultaneous 
presence of growing renewal buds, differentiating 
floral organs, storage tissues, and bulbils shows that 
organogenesis continues across marked seasonal 
changes in soil temperature and moisture.

The gradual depletion of fourth-year bulb scales, 
together with reserves contributed by third-year bulb 
scales, illustrates the sequential mobilisation of stored 
resources. The bulb therefore functions not only as a 
storage organ but also as a dynamic developmental 
system coordinating organogenesis over several con-
secutive growing seasons.

The descriptive statistics are consistent with the 
anatomical observations. The generally small stand-
ard deviations indicate limited variation in renewal-
bud growth among the bulbs examined, supporting 
the interpretation that continued underground devel-
opment is a recurrent feature of Sternbergia vernalis 
(Table 1).

Adaptive significance of uninterrupted bulb 
morphogenesis

The observed developmental pattern suggests 
that uninterrupted bulb morphogenesis may contrib-
ute to adaptation in Sternbergia vernalis. Floral or-
gans differentiate several months before flowering, 
and continued renewal-bud development during the 
underground phase may reduce reproductive depend-
ence on short-term environmental conditions during 
the aerial growing season.

Early formation of assimilating leaves and repro-
ductive structures enables rapid shoot emergence after 
seasonal decreases in soil temperature and increases 
in soil moisture following autumn precipitation. This 
strategy allows the species to exploit the relatively 
short period of suitable temperature and soil moisture 
characteristic of its natural habitats. Furthermore, con-
tinued underground growth during periods of high soil 
temperature and temporary root absence indicates that 
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development depends primarily on reserves accumu-
lated during previous growing seasons.

The results answer the third research question by 
showing that uninterrupted bulb morphogenesis sup-
ports continuous formation of vegetative and floral 
organs. A substantial part of the developmental pro-
gramme is completed underground before the aerial 
phase begins. This temporal separation between or-
gan differentiation and emergence may buffer organ 
formation against short-term environmental variabil-
ity. Because we did not experimentally measure sur-
vival, fitness, or reproductive success, this adaptive 
interpretation remains a hypothesis supported by de-
velopmental and environmental observations.

Ecological and conservation implications

The ontogenetic characteristics identified in this 
study provide insight into the potential ecological 
significance of continuous underground develop-
ment in Sternbergia vernalis. Multiyear reserve stor-
age, preformation of vegetative and floral organs, and 
vegetative propagation through bulbils may jointly 
support persistence under seasonal drought and en-
vironmental variability.

Bulbil formation during successive developmen-
tal stages may provide an additional mechanism for 
population maintenance, particularly when seed-based 
recruitment is limited. However, we did not quantify 
its contribution to long-term population persistence; 
this requires direct demographic investigation.

Taken together, these observations support the 
interpretation that continuous bulb development con-
tributes to developmental continuity under arid and 
climatically variable conditions. However, they do 
not provide direct evidence of increased survival, re-
generation, or reproductive success.

From a conservation perspective, ex situ cultivation 
and reintroduction programmes should account for 
continuous underground development. Because mor-
phogenesis continues throughout the post-vegetative 
period, disturbance during this phase may affect the 
differentiation of vegetative and floral organs. Knowl-
edge of the timing and sequence of bulb development 
may therefore inform propagation, transplantation, 
and monitoring, although its practical benefits require 
testing under conservation conditions.

Overall, the bulb of Sternbergia vernalis integrates 

resource storage, vegetative growth, reproductive dif-
ferentiation, and clonal propagation within a continu-
ous ontogenetic process. Morphological development 
persisted during the post-vegetative period, distinguish-
ing this phase from complete developmental dormancy. 
Preformation of vegetative and reproductive structures 
before above-ground emergence may improve per-
formance under arid and environmentally variable con-
ditions, but confirming this adaptive interpretation re-
quires direct physiological and demographic evidence.

These findings provide a developmental basis for 
further experimental studies of dormancy, resource al-
location, and environmental responses in Sternbergia 
vernalis, as well as for refining conservation practices.

This study shows that Sternbergia vernalis exhib-
its continuous bulb development throughout its an-
nual cycle, indicating the absence of true physiologi-
cal dormancy. During the underground phase, the 
renewal bud, assimilating leaves, floral organs, and 
bulbils develop sequentially within the bulb, ensur-
ing uninterrupted morphogenesis across successive 
growing seasons.

Author contributions. V.M.A. contributed to the 
study design, field observations, and data interpreta-
tion. V.S.B. conducted the anatomical analyses and 
contributed to data analysis. K.A.A. analysed the data 
and drafted the manuscript. Z.J.M. supervised the 
study and critically revised the manuscript. E.M.G. 
and A.O.M. provided expert guidance, contributed 
to the critical review and revision of the manuscript, 
and offered valuable suggestions to improve the sci-
entific quality of the work. All authors read and ap-
proved the final version of the manuscript.

REFERENCES

Aedo C., Herrero A., Quintanar A., 2013: Amaryl-
lidaceae. – Flora Iberica, 20: 324–325. Madrid.

Aliyev J.A., Ibadli O.V., Alosmanova V.M., 2004: 
Rare and endangered geophytes of Shamakhi, 
Agsu and Gobustan regions. – Introduction and 
Acclimatization of Plants, 4: 27–31.

Alosmanova V.M., 2005: Bioecological character-
istics and applications of some geophyte species 
distributed in Shamakhi, Agsu, and Gobustan 
regions. – Introduction and Acclimatization of 
Plants, 5: 83–91.



166

Alosmanova et al. || Ontogenetic features of Sternbergia vernalis

Alosmanova V.M., 2013: Distribution and phenology 
of early spring-flowering geophytes in the eastern 
part of the Greater Caucasus. – Scientific Works 
of the Central Botanical Garden of the Azerbaijan 
National Academy of Sciences, 11: 266–270. 

Alosmanova V., Mammadova Z., Asadova K., 
Bakhshiyev V., 2012: Assessment of mor-
phological differences in fruits of Suaeda 
(Suaeda Forssk. ex Scop.) species in the flora 
of Azerbaijan Republic. – German Interna-
tional Journal of Modern Science, 108: 8–9.  
https://doi.org/10.5281/zenodo.16086109

Asadova K.A., 2019: Bioecological features of some 
forage, poisonous, and noxious plants of the winter 
pastures of the Mil steppe in Azerbaijan. – Khazar 
Journal of Science and Technology, 3(2): 56–62.  
https://doi.org/10.5782/2520-6133.2019.3.2.56 

Asadova K.A., 2020: Study on endemic, rare, and 
threatened species of the Mil steppe (Azerbaijan 
Republic). – In: Second International Scientific 
Conference of Young Scientists and Specialists: 
Multidisciplinary Approaches in Solving Modern 
Problems of Fundamental and Applied Sciences: 
57. Baku.

Asadli A., Mammadova R., Mammadova A., 2025: 
Assessing heat stress tolerance in Cicer arieti­
num  L. using leaf fluctuating asymmetry in the 
context of climate change. – Baku State University 
Journal of Life Sciences & Biology, 2(4): 38–41.  
https://doi.org/10.30546/300045.2025.2.4.3032

Bakhshiyev V.S., 2015: Analysis of the flora of the 
Shirvan Plain. – Bulletin of the Ganja Branch of 
Azerbaijan National Academy of Sciences, 4(62): 
47–54.

Gurbanov E.M., Asadova K.A., 2018: Contem-
porary assessment of the species content of en-
demics and subendemics of Mil steppe flora of 
Azerbaijan. – German Science Herald, 4: 3–6.  
https://doi.org/10.19221/201841

Gürbüz B., Arslan N., Khawar K.M., Ipek A., 

Sarihan E.O., Ozcan S., Parmaksiz I., Miri
ci S., 2009: Adaptation of endemic Mediter-
ranean Sternbergia candida Mathew et T. 
Baytop in the continental climate of central 
Anatolia. – Scientia Horticulturae, 123: 99–103.  
https://doi.org/10.1016/j.scienta.2009.08.003

IUCN, 2001: IUCN Red List Categories and Criteria, 
Version 3.1. – IUCN Species Survival Commis-
sion. Gland, Cambridge.

Mammadova A., Ismayilov N., Mammadova R., 2024: 
The role of systemic bio-diagnostics in stabilizing 
and improving the ecological state in Azerbaijan 
within the framework of sustainable develop-
ment. – Journal of Life Sciences & Biology, 1(3): 
1–6. https://doi.org/10.30546/300045.2024.1.3.6 

Pasche E., Kerndorff H., 2002: Die Gattung Stern­
bergia Waldst. & Kit. (Asparagales, Amarylli-
daceae) im Vergleich, unter besonderer Berück-
sichtigung der wiederentdeckten Sternbergia 
schubertii Schenk. – Staphia, 80: 395–417.

Peruzzi L., Di Benedetto C., Aquaro G., Caparel
li K.F., 2008: The genus Sternbergia Waldst. 
& Kit. (Amaryllidaceae) in Italy. Contribution 
to the cytotaxonomical and morpho-anatomi-
cal knowledge. – Caryologia, 61(1): 107–113.  
https://doi.org/10.1080/00087114.2008.10589616.

Shevchenko D.Yu., 2005: Status and structure of 
introduction populations of some rare Caucasian 
flora species at the N.N. Grishko National Botani-
cal Garden of NAS Ukraine. – Gardens as Cent-
ers for Biodiversity Conservation and Rational 
Use of Plant Resources. Proceedings of the Inter-
national Conference: 548–549. Moscow.

Yip J.K.L., Wong E.Y.H., Lai P.C.C., 2006: Con-
servation of an endemic plant Croton hancei in 
the Hong Kong Special Administrative Region. – 
BGjournal, 3(2): 10–11.

Youssef S., Mahmood A., Vela E., 2017: On the 
genus Sternbergia (Amaryllidaceae) in Iraq. – 
Anales del Jardín Botánico de Madrid, 74(1): 
1–6. http://dx.doi.org/10.3989/ajbm.2451

VMA  https://orcid.org/0009-0000-2784-3671
ZJM  https://orcid.org/0000-0001-6822-3495
KAA  https://orcid.org/0000-0001-6531-3444
EMG  https://orcid.org/0000-0003-4627-3760
AOM  https://orcid.org/0000-0001-9102-0266

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and source are credited.


