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humidity of 85-95%, diffused light and regular fine-mist irrigation. It was found that as the length of the cuttings
increased from 25 to 60 cm, the number of internodes, the diameter of the shoots and the area of the lower cut all
increased; however, the maximum length did not always result in the highest survival rate. The best rooting rates
for all cultivars were achieved using 40 cm-long cuttings: for Jude the Obscure the rooting rate was 82%, for The
Pilgrim 76%, and for Abraham Darby 86%. Cuttings 60 cm in length formed a longer and more robust root system;
in particular, for Abraham Darby, the average root length reached 7.4 cm and the root mass was 0.94 g, although the
rooting percentage was lower than for the 40 cm cuttings. The lowest results were observed when using 25 cm-
long cuttings. Based on a range of indicators, the Abraham Darby cultivar proved to be the most promising for
propagation by cuttings. The practical value of this study lies in substantiating the feasibility of using 40 cm-long
semi-hardwood cuttings to increase the yield of high-quality rose planting material under greenhouse conditions

Keywords: ornamental horticulture; English roses; semi-hardwood shoots; substrate; root formation; planting

stock; cuttings

INTRODUCTION

Ornamental horticulture requires techniques that en-
sure a consistent supply of uniform planting stock with
a high degree of preservation of cultivar characteristics.
For roses, this issue is particularly important, as their
ornamental value is determined not only by the col-
our and shape of the flower, but also by vigour, repeat
flowering, resilience to growing conditions and the
ability to retain typical cultivar characteristics during
propagation. O.Yu. Bondarenko et al. (2024), analysing
the range of cultivated plants in botanical collections,
emphasised the importance of selecting adapted or-
namental crops for landscaping, whilst H.V. Pantsyre-
va (2019) substantiated the prospects for using flower-
ing ornamental plants in the design of park plantings.
I.L. Denysko (2022) demonstrated the potential for in-
troducing David Austin roses into the Right-Bank For-
est-Steppe region of Ukraine and noted their high orna-
mental value and adaptive potential. H. Gill et al. (2025)
demonstrated that certain ornamental traits of roses, in
particular the characteristics of flower colour change,
are genetically determined; thus, it is important to use
propagation methods that ensure the preservation of
cultivar identity. A. Kalisz et al. (2023) also drew atten-
tion to the varietal specificity of roses, identifying sig-
nificant differences between cultivars in the content of
bioactive compounds in the petals.

Vegetative propagation by cuttings is one of the
most practical methods for obtaining uniform plant-
ing stock of roses. PV. Bezvikonnyi et al. (2023) found
that the application of growth biostimulants affects the
rooting of green cuttings of the wrinkled rose under
protected ground conditions. E.K. Blythe et al. (2004)
demonstrated that the method of applying auxin and
the use of a surfactant can alter the rooting efficien-
cy of rose cuttings. A. Muraleedharan et al. (2020) also
noted that the rooting of rose cuttings depends on the
hormonal preparation used, whilst N. Ghazijahani et
al. (2017) demonstrated that rhizogenesis in soft rose
cuttings can be regulated by treating the mother plants
with organic acids. |. Mohammed et al. (2024) confirmed
that the response of rose cuttings to indolebutyric acid

and an anti-transpirant depends on the rose cultivar,
the method of application and the characteristics of the
cutting. These results indicate that rooting is not only
a technical process but also a cultivar-dependent one.

A. Ait Hida et al. (2022), studying cuttings of Rosa
damascena Mill., demonstrated that the origin of the
cutting material and auxin treatment significantly af-
fect the rooting percentage. Similar conclusions re-
garding the importance of auxin regulation of root
formation are also presented in the studies by S. Er-
cisli et al. (2005), A. Kazankaya et al. (2005) and I. Mo-
hammed et al. (2024), which emphasise the role of in-
dolebutyric acid, the substrate, the physiological state
of the cutting and the technical conditions of rooting.
In vitro studies have also confirmed the importance of
growth regulators for root formation and subsequent
regeneration in roses (Chhalgri et al., 2020; Kosenko et
al., 2021; EL Malahi et al., 2025). Furthermore, RJ. Mo-
rales-Orellana et al. (2022) demonstrated that localised
laser damage to tissues can stimulate the formation
of adventitious roots in rose cuttings, highlighting
the complexity of the physiological mechanisms of
rhizogenesis. O.V. Kobets (2013), using green cuttings
of berry crops as an example, also demonstrated the
importance of growth regulators and the conditions un-
der which mother plants are maintained for the rooting
process. Thus, existing studies have confirmed the im-
portance of growth regulators; however, the question of
the optimal length of cuttings and their morphometric
parameters for specific rose cultivars remains insuffi-
ciently detailed. The scientific problem lies in the fact
that most existing studies examine the influence of
substrates, auxins or the origin of cuttings in isolation,
whilst a comprehensive assessment of cultivar charac-
teristics and the morphometric parameters of cuttings
under controlled greenhouse conditions remains limit-
ed. It is therefore important to identify those parame-
ters of cuttings that ensure not only high survival rates
but also the formation of a sufficiently developed root
system in the cultivars Jude the Obscure, The Pilgrim
and Abraham Darby.
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The aim of the study was to investigate the effect of
cultivar and the morphometric parameters of cuttings
on their rooting under greenhouse conditions and to
determine the optimal cutting parameters for produc-
ing high-quality rose planting stock.To achieve this aim,
the study involved analysing the biological character-
istics of the cultivars under investigation, determining
the morphometric parameters of the cuttings, assessing
their impact on the rooting percentage, investigating
root system development, and establishing the opti-
mal cutting parameters for the effective vegetative
propagation of roses under greenhouse conditions. The
scientific novelty of this work lies in the comparative
assessment of the rooting of cuttings from three rose
cultivars with different morphometric parameters un-
der controlled greenhouse conditions.

MATERIALS AND METHODS

The study was conducted in June-July 2025 in the
greenhouse of the “Amitys” Horticultural and Land-
scape Centre. The study focused on semi-hardwood
cuttings of roses (Rosa spp.) of the cultivars Jude the
Obscure, The Pilgrim and Abraham Darby, rooted un-
der greenhouse conditions. The study was conducted

in accordance with the principles of the Convention
on Biological Diversity (1992). The experimental de-
sign involved the study of two factors: rose cultivar and
cutting length. Factor A comprised three cultivars: Jude
the Obscure, The Pilgrim and Abraham Darby; factor
B comprised three cutting lengths: 25, 40 and 60 cm.
The experiment was set up in triplicate. The treatments
were arranged randomly within each replicate in the
greenhouse, which minimised the impact of variations
in light, humidity and temperature.

Cuttings were taken from well-developed, healthy
semi-hardwood shoots in 2025. In each treatment, the
length of the cutting, the number of internodes, the
shoot diameter and the length of the lower cut were
determined. The lower cut was made at a 45° angle
immediately below a bud, whilst the upper cut was
made straight, 1-2 cm above the top bud. The low-
er leaves were removed, and the upper leaves were
partially shortened to reduce moisture evaporation, in
line with general methodological approaches to the
propagation of ornamental crops by cuttings (Bez-
vikonnyi et al., 2023; Mohammed et al., 2024). The
morphometric parameters of the cuttings are present-
ed in Table 1.

Table 1. Morphometric characteristics of rose cuttings depending on cultivar

Cultivar Variant No. Cutting length, cm Number of internodes, no. Shoot diameter, mm Length of basal cut, cm
Jude th 1 25 2 34 2.0
ude the
Obscure 2 40 5 4.5 3.5
3 60 7 5.6 5.0
1 25 2 3.2 2.0
The Pilgrim 2 40 4 43 34
3 60 6 53 4.8
1 25 3 37 2.2
Abraham 2 40 5 48 37
Darby
3 60 7 5.9 5.1

Source: compiled by the authors

Before planting, the base of the cuttings was treat-
ed with “Kornevin”, the active ingredient of which is
indolebutyric acid (IBA). The working solution was
prepared immediately before use at a rate of 1 g of
the product per 1 litre of water. The lower part of the
cuttings was immersed in the solution to a depth of
2-3 cm and left for 12 hours, after which the cuttings
were planted in a sterile substrate of peat and perlite
in a 1:1 ratio. The planting depth was 2-3 cm. In the
greenhouse, the air temperature was maintained at 22-
25°C, relative humidity at 85-95%, with diffused light-
ing and regular moistening of the substrate. Fine-mist
irrigation was used to maintain high humidity, and ven-
tilation was carried out to prevent the development of
fungal diseases and rotting of the cuttings.

Records were taken on days 14, 21, 28 and 35 after
planting. The rooting period lasted 35 days. A cutting
was considered rooted if it had at least three adventi-
tious roots longer than 1.0 cm and the above-ground
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part remained viable. The rooting percentage was de-
termined as the proportion of rooted cuttings out of
the total number of cuttings planted in each treatment.
The average root length was determined by measuring
the developed roots on the rooted cuttings. Statistical
analysis of the results was carried out using standard
methods of variance analysis. For each experimental
treatment, the arithmetic mean of the studied parame-
ters was calculated.

RESULTS AND DISCUSSION

Analysis of the morphometric parameters of rose cut-
tings showed that, in all the cultivars studied, as the
cutting length increased from 25 to 60 cm, the number
of internodes, shoot diameter and length of the low-
er cut increased in a regular pattern. This trend indi-
cates an increase in the reserve of plastic substances
in longer cuttings and a potentially larger area for root
formation, which is consistent with data on internode




lengths and shoot growth parameters in roses report-
ed by S. Demotes-Mainard et al. (2013). In Jude the Ob-
scure, the number of internodes ranged from 2 to 7,and
the shoot diameter from 3.4 to 5.6 mm. This indicates
a gradual increase in the physiological potential of the
cuttings as their length increased. The The Pilgrim cul-
tivar had slightly lower morphometric parameters com-
pared with other cultivars: the number of internodes
was 2-6, and the shoot diameter was 3.2-5.3 mm. Such
cuttings remained suitable for rooting but required sta-
ble temperature and humidity conditions (Rubtsova et
al.,2020; Denysko, 2025).

The highest morphometric parameters were ob-
served in the Abraham Darby cultivar: shoot diameter
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ranged from 3.7 to 5.9 mm, and the number of inter-
nodes ranged from 3 to 7. This indicates better-devel-
oped shoots and a greater reserve of nutrients, which
may have a positive effect on root system development.
In terms of morphometric characteristics, the cuttings
of the Abraham Darby cultivar were the most robust;
Jude the Obscure had slightly lower values, whilst The
Pilgrim had the lowest. Cuttings of an average length of
40 cm were the most balanced for subsequent rooting,
as they combined a sufficient number of internodes and
shoot diameter without an excessive risk of moisture
loss (Ouyang et al., 2019; Mohammed et al., 2024). The
results of cutting rooting, depending on cultivar and
morphometric parameters, are presented in Table 2.

Table 2. Rooting performance of rose cuttings depending on cultivar
and morphometric parameters under greenhouse conditions

Cultivar Variant No.  Cutting length, cm Rooted cuttings, % Mean root length, cm Mean root system mass, g
Jude th 1 25 65 4.2 0.48
ude the 2 40 82 6.5 0.75
Obscure
3 60 78 71 0.88
1 25 61 3.9 0.43
The Pilgrim 2 40 76 6.1 0.68
3 60 72 6.6 0.79
Abrah 1 25 69 4.6 0.54
ranam 2 40 86 6.9 0.82
Darby
3 60 81 7.4 0.94

Source: compiled by the authors

Root formation efficiency depended on both the
cultivar and the length of the cuttings. For all the cul-
tivars studied, the lowest rooting rates were observed
for cuttings 25 cm in length. This can be explained by
the smaller number of internodes, limited reserves of
plastic substances and weaker physiological potential
for root system formation, which is consistent with data
on the influence of the origin and physiological state
of cuttings on rhizogenesis (Ait Hida et al., 2022; Mo-
hammed et al., 2024). The highest percentage of rooted
cuttings across all cultivars was observed when using
40 cm-long cuttings. For the Jude the Obscure culti-
var, this figure was 82%, for The Pilgrim 76%, and for
Abraham Darby 86%. Thus, cuttings of medium length
exhibited the most favourable balance between nutri-
ent reserves, the number of internodes and the level
of transpiration losses. It was precisely this length that
ensured better survival rates and more stable root for-
mation, confirming the importance of considering cut-
ting length and methods to reduce water loss during
rooting (Mohammed et al., 2024).

Cuttings 60 cm in length were characterised by a
greater average root length and a higher root system
mass compared with shorter variants. In the Abraham
Darby cultivar, the average root length was 7.4 cm and
the root system mass was 0.94 g, which was the highest
value among all variants. At the same time, the root-
ing percentage for 60 cm-long cuttings was lower than

that for the 40 cm variant. This may be due to greater
water loss and increased stress on the cutting during
the period prior to the formation of a fully developed
root system, as previously noted by S. Demotes-Main-
ard et al. (2013) and PV. Bezvikonnyi et al. (2023).

Varietal differences were also clearly evident. Over-
all, the Abraham Darby showed the best results, with a
rooting percentage of 69-86%, an average root length
of 4.6-7.4 cm, and a root system mass of 0.54-0.94 g.
This indicates its superior ability for vegetative prop-
agation and the formation of a well-developed root
system. The Jude the Obscure also showed high root-
ing rates, particularly with 40 cm-long cuttings. The
The Pilgrim showed slightly lower results, but followed
the general pattern: the best rooting was observed in
cuttings of medium length, a finding also reported by
O.L.Rubtsova et al. (2020), I.L. Denysko (2022) and A. Ait
Hida et al. (2022).

The results obtained confirm that the rooting pro-
cess of rose cuttings under greenhouse conditions is
cultivar-specific and depends to a large extent on the
morphometric parameters of the cuttings. The most
consistent rooting rates were observed when using
cuttings of an average length of 40 cm, which provided
the optimal combination of the number of internodes,
shoot diameter and physiological potential for root
formation. Shorter cuttings were characterised by a
lower rooting percentage due to a smaller reserve of
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nutrients, whilst longer cuttings formed a more robust
root system but had a slightly lower survival rate due to
higher moisture loss (Ercisli et al., 2005; Bezvikonnyi et
al.,2023; Mohammed et al., 2024).

Thus, the success of rose cuttings in greenhouse
conditions depends not only on maintaining an opti-
mal microclimate, but also on the correct selection
of the cultivar and the characteristics of the cuttings.
For practical purposes, it is most advisable to use
semi-hardwood cuttings 40 cm in length, as these en-
sure the highest rooting rate and the development of
a sufficiently well-developed root system. This makes
it possible to increase the yield of high-quality rose
planting stock for ornamental horticulture, landscaping
and flower production.

The results obtained are consistent with the find-
ings of PV. Bezvikonnyi et al. (2023), who established
the positive effect of growth biostimulants on the
rooting of green cuttings of Rosa rugosa Thunb. in pro-
tected soil. A common finding is the confirmation that
controlled growing conditions and the stimulation of
root formation enhance the efficiency of cuttings. At the
same time, the present study focuses not only on the
application of the stimulant but also on the comparison
of cultivars and cutting lengths.

I. Mohammed et al. (2024) investigated the re-
sponse of rose cuttings to indolebutyric acid and an
anti-transpirant and demonstrated that reducing water
loss is a key factor in successful rooting. This explains
the results obtained in the treatment with 60 cm-long
cuttings: they formed a larger root mass but had a
lower rooting percentage compared with 40 cm-long
cuttings, presumably due to an increased transpiration
load. A. Ait Hida et al. (2022) demonstrated that the ori-
gin of Rosa damascena Mill. cuttings and the exogenous
application of auxin significantly influence the rooting
percentage. A similar pattern was observed in the pres-
ent study: the cultivars Jude the Obscure, The Pilgrim
and Abraham Darby responded differently to identical
cuttings conditions, indicating cultivar-specific char-
acteristics in the root formation process. S. Ercisli et
al. (2005) determined the importance of the substrate
and IBA concentration for the formation of adventitious
roots in Rosa dumalis cuttings. The results obtained in
this study confirm the advisability of using a light, aer-
ated substrate of peat and perlite, whilst supplement-
ing previous findings with information on the role of
the cuttings’ morphometric parameters.

A. Kazankaya et al. (2005) demonstrated that the
rooting efficiency of Rosa canina L. cuttings depends
on the time of collection and the concentration of IBA.
In this study, the time of collection was standardised,
which allowed to focus on varietal differences and cut-
ting length. This allows to consider cutting length as
an independent technological factor in the vegetative
propagation of roses. |. Skoroplyas (2016) investigated
the rooting of rose cuttings on different substrates at
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the Kremenets Botanical Garden and emphasised the
importance of the substrate’s physical properties for
rhizogenesis. In this study, the substrate was the same
for all treatments; thus, differences between cultivars
and cutting lengths can be attributed primarily to the
morphophysiological characteristics of the shoots.
S. Demotes-Mainard et al. (2013) developed a model of
leaf and internode growth in roses that accounts for
inter-plant variability. Their results explain why, even
within a single crop, different cultivars may have vary-
ing morphometric potential. In this study, the Abraham
Darby exhibited the highest values for shoot diameter
and number of internodes, accompanied by the best
overall rooting performance. I.L. Denysko (2022) not-
ed the potential of David Austin’s rose cultivars for the
conditions of the Right-Bank Forest-Steppe of Ukraine.
These findings are complemented by a practical aspect:
for cultivars of this group under greenhouse conditions,
40 cm long semi-hardwood cuttings were the most
effective. Consequently, the patterns identified can be
used to improve the technology for producing planting
material for English roses. Thus, the research results
confirm that the effectiveness of rose cuttings is deter-
mined by a combination of three factors: cultivar-spe-
cific characteristics, the morphometric parameters of
the cuttings, and controlled microclimatic conditions.

CONCLUSIONS

Research has shown that the rooting of rose cuttings
(Rosa spp.) under greenhouse conditions depended on
cultivar characteristics and the morphometric parame-
ters of the cuttings. The most significant factors were
cutting length, the number of internodes and shoot
diameter, which determined the reserve of plastic sub-
stances, the intensity of root formation and the cuttings’
ability to take root. For all the cultivar studied - Jude the
Obscure, The Pilgrim and Abraham Darby - the highest
rooting percentage was observed when using semi-hard-
wood cuttings 40 cm in length. It was precisely these
cuttings that provided the most balanced ratio between
the number of internodes, the physiological potential
of the shoots and the level of transpiration losses.

Cuttings 25 cm in length were characterised by
lower rooting rates, which is attributed to a smaller
number of internodes, a smaller shoot diameter and
a limited supply of nutrients. In contrast, 60 cm-long
cuttings formed a longer and more robust root system;
however, their survival rate was slightly lower com-
pared with cuttings of medium length. This suggests
that an excessive increase in cutting length does not
always ensure higher propagation efficiency, as it may
be accompanied by increased water loss and a greater
physiological stress on the plant material. Among the
cultivars studied, Abraham Darby exhibited the best
overall rooting performance, which can be explained
by better shoot development, a larger cutting diameter
and a higher potential for root system formation. The




Jude the Obscure cultivar also demonstrated a high ca-
pacity for rooting, particularly when using 40 cm-long
cuttings. The The Pilgrim cultivar showed slightly low-
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research should focus on clarifying the effects of dif-
ferent concentrations of auxin preparations, substrate
composition and the timing of cutting collection for the

er performance, but still followed the general trend fa-
vouring cuttings of medium length.

Thus, for effective vegetative propagation of ros-
es under greenhouse conditions, it is advisable to use
semi-hardwood cuttings 40 cm in length, which ensure
the highest survival rate and sufficient root system
development. Maintaining optimal temperature and
humidity conditions, using a light, well-aerated grow-
ing medium, and applying root-forming stimulants
also help to improve the efficiency of cuttings. Future

rose cultivars under study.

ACKNOWLEDGEMENTS
None.

FUNDING
None.

CONFLICT OF INTEREST
None.

REFERENCES

[1] AitHida,A.,Tahiri,A.,Azlay,L.,Idrissi Hassani,L.A., & Mokhtari,M.(2022). Effects of cutting origin and exogenous
auxin treatment on the rooting of Rosa damascena (Mill) cuttings from the M'goun-Dades valleys in Morocco.
Arabian Journal of Medicinal and Aromatic Plants, 8(1), 134-154. doi: 10.48347/IMIST.PRSM/ajmap-v8il.30674.

[2] Bezvikonnyi, PV., Tarasiuk, V.A., & Potapskyi, Yu.V. (2023). The influence of growth bio-stimulators on the
rooting of green roots of wrinkled rose in protected soil conditions. Taurian Scientific Herald, 130, 11-16.
doi: 10.32851/2226-0099.2023.130.2.

[3] Blythe,E.K.,Sibley,]).L., Tilt,K.M., & Ruter,J.M.(2004). Rooting of rose cuttings in response to foliar applications
of auxin and surfactant. HortTechnology, 14(4), 479-483. doi: 10.21273/HORTTECH.14.4.0479.

[4] Bondarenko, O.Yu.,Nazarchuk,Yu.S., & Fairushyn, Ye.D.(2024). Plant species cultivated in the Botanical Garden
of Odesa I.I. Mechnikov National University according to MSUD materials. Agroecological Journal, 1, 32-42.
doi: 10.33730/2077-4893.3.2024.311181.

[5] Chhalgri,M.A., et al. (2020). Effect of plant growth hormones on shoot and root regeneration in rose under in
vitro conditions. Advancements in Life Sciences, 8(1), 93-97.

[6] Convention on Biological Diversity. (1992, June).
show/995_030#Text.

[7] Demotes-Mainard, S., Bertheloot, J., Boumaza, R., Huché-Thélier, L., Guéritaine, G., Guérin, V., & Andrieu, B.
(2013). Rose bush leaf and internode expansion dynamics: Analysis and development of a model capturing
interplant variability. Frontiers in Plant Science, 4, article number 418. doi: 10.3389/fpls.2013.00418.

[8] Denysko,I.L.(2022).Assessment of introduction prospects of David Austin’s roses to the conditions of the Right
Bank Forest-Steppe Zone of Ukraine. Journal of Native and Alien Plant Studies, 18, 16-28. doi: 10.37555/2707-
3114.18.2022.269920.

[9] Denysko, I.L. (2025). Drought resistance of hybrid tea roses in street plantings. In Plants and urbanization:
Materials of the XIV international scientific and practical conference (pp.111-113). Dnipro: Dnipro State Agrarian
and Economic University.

[10] EL Malahi, S., Ganoudi, M., Ennami, M., Taimourya, H., Lamhamdi, M., El Khal, F.E., Mokhtari, M., Hmouni, D., &
Idrissi Hassani, L.M. (2025). In vitro rooting development and ex vitro acclimatization for Rosa damascena Mill.
plant regeneration using auxin treatments. Plant Science Today, 12(2), 1-9. doi: 10.14719/pst.3758.

[11] Ercisli, S., Esitken, A., Anapali, O., & Sahin, U. (2005). Effects of substrate and IBA-concentration on adventitious
root formation on hardwood cuttings of Rosa dumalis. Acta Horticulturae, 690, 149-152. doi: 10.17660/
ActaHortic.2005.690.22.

[12] Ghazijahani, N., Hadavi, E., Hwang, C.H., & Jeong, B.R. (2017). Regulating the rooting process of rose softwood
cuttings by organic acid sprays. Folia Horticulturae, 29(2), 155-159. doi: 10.1515/fhort-2017-0015.

[13] Gill, H., Lau, J., Whiteley, L., Fu, Q., Byrne, D.H., Klein, PE., & Riera-Lizarazu, O. (2025). Genetic determinants of
the flower color transition trait in autotetraploid rose populations. Scientia Horticulturae, 353, article number
114490. doi: 10.1016/j.scienta.2025.114490.

[14] Kalisz, A., Wtodarczyk, Z., Bieniasz, M., Smolen, S., Neugebauerova, J., Szewczyk-Taranek, B., & Pawtowska, B.
(2023). Petals of different ornamental rose cultivars as a rich source of bioactive compounds for functional
foods. Scientia Horticulturae, 321, article number 112040. doi: 10.1016/j.scienta.2023.112240.

[15] Kazankaya, A., Yoruk, E., & Dogan, A. (2005). Effect of IBA on rooting of Rosa canina hardwood cuttings from
Lake Van region, Turkey. Acta Horticulturae, 690, 153-158. doi: 10.17660/ActaHortic.2005.690.23.

[16] Kobets, O.V. (2013). Influence of treatment of gooseberry mother plants with growth regulators on rooting of
green cuttings depending on the conditions of mother plant maintenance. Agrobiology, 11,119-122.

Retrieved from https://zakon.rada.gov.ua/laws/

Scientific Horizons, 2026, Vol. 29, No. 3

25


https://www.researchgate.net/publication/359025935_Effects_of_cutting_origin_and_exogenous_auxin_treatment_on_the_rooting_of_Rosa_damascena_Mill_cuttings_from_the_M'goun-Dades_valleys_in_Morocco
https://www.tnv-agro.ksauniv.ks.ua/archives/130_2023/2.pdf
https://journals.ashs.org/view/journals/horttech/14/4/article-p479.xml
https://journalagroeco.org.ua/article/view/327086
https://www.als-journal.com/8116-20/
https://www.als-journal.com/8116-20/
https://zakon.rada.gov.ua/laws/show/995_030%23Text
https://zakon.rada.gov.ua/laws/show/995_030%23Text
https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2013.00418/full
http://mchr.sofievka.org/article/view/269920
http://mchr.sofievka.org/article/view/269920
https://dspace.dsau.dp.ua/bitstreams/9429837f-3d2d-47a7-919c-7d13778e50a3/download
https://doi.org/10.14719/pst.3758
https://www.semanticscholar.org/paper/EFFECTS-OF-SUBSTRATE-AND-IBA-CONCENTRATION-ON-ROOT-Erci%C5%9Fli-E%C5%9Fi%CC%87tken/eea5be24eb9d2571b438d0da6f9661e8d38af7dd
https://www.semanticscholar.org/paper/EFFECTS-OF-SUBSTRATE-AND-IBA-CONCENTRATION-ON-ROOT-Erci%C5%9Fli-E%C5%9Fi%CC%87tken/eea5be24eb9d2571b438d0da6f9661e8d38af7dd
https://reference-global.com/download/article/10.1515/fhort-2017-0015.pdf
https://www.sciencedirect.com/science/article/pii/S0304423825005382
https://doi.org/10.1016/j.scienta.2023.112240
https://ishs.org/ishs-article/690_23/
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=agr_2013_11_31
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=agr_2013_11_31

26

Characteristics of rooting in rose cuttings (Rosa spp.)...

[17] Kosenko, LS., Koldar, L.A., Denysko, I.L., Balabak, O.A., Nebykov, M.V., Balabak, A.F., & Balabak, AV. (2021).
Morphogen development of in vitro cultivated Shrub roses. Ukrainian Journal of Ecology, 11(2), 229-235.
doi: 10.15421/2021_104.

[18] Mohammed, |., Karrar, H., Al-Taey, D.K.A,, Li, G., Yonglin, R., & Alsaffar, M.F. (2024). Response of rose stem
cuttings to indole-3-butyric acid and vapor guard treatments. SABRAO Journal of Breeding and Genetics, 56(3),
1187-1198. doi: 10.54910/sabrao2024.56.3.25.

[19] Morales-Orellana, RJ., Winkelmann, T., Bettin, A., & Rath, T. (2022). Stimulation of adventitious root formation
by laser-assisted wounding in rose cuttings. Frontiers in Plant Science, 13, article number 1009085.
doi: 10.3389/fpls.2022.1009085.

[20] Muraleedharan,A., Sha, K., Sujin, G.S.,Joshi, PK.J., & Kumar, C.P.S.(2020). Response of various rooting hormones
on rose cuttings. Plant Archives, 20(2), 4578-4580.

[21] Ouyang, L., Leus, L., De Keyser, E., & Van Labeke, M.C. (2019). Seasonal changes in cold hardiness and
carbohydrate metabolism in four garden rose cultivars.Journal of Plant Physiology,232,188-199.doi: 10.1016/].
jplph.2018.12.001.

[22] Pantsyreva, H.V. (2019). Current state and prospects for the use of annual flower and ornamental plants in
landscaping of the park zone of Vinnytsia National Agrarian University. Agriculture and Forestry, 14, 184-195.
doi: 10.37128/2707-5826-2019-3-16.

[23] Rubtsova, O.L.,Hordiienko, D.S., Buidina, T.O., Chizhankova, V.I., & Sokolova, 0.A.(2020). Morphological features
and biometric characteristics of leaves of English rose varieties. Plant Varieties Studying and Protection, 16(1),
25-31.doi: 10.21498/2518-1017.16.1.2020.201017.

[24] Skoroplyas, I. (2016). Cuttings roses on different substrate in Kremenets Botanical Garden. Scientific Bulletin of
Lesya Ukrainka Eastern European National University.Series: Biological Sciences,7(332),54-59.d0i:10.29038/2617-
4723-2016-332-7-54-59.

Scientific Horizons, 2026, Vol. 29, No. 3



https://lib.udau.edu.ua/bitstreams/f4c2dfe8-4f35-4475-9622-8b01dde1a1f8/download
https://www.researchgate.net/publication/381849114_RESPONSE_OF_ROSE_STEM_CUTTINGS_TO_INDOLE-3-BUTYRIC_ACID_FOR_ROOT_FORMATION_AND_GROWTH_TRAITSATION_AND_GROWTH_TRAITS
https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2022.1009085/full
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20220148651
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20220148651
https://www.sciencedirect.com/science/article/abs/pii/S0176161718306151
https://www.sciencedirect.com/science/article/abs/pii/S0176161718306151
https://doi.org/10.37128/2707-5826-2019-3-16
https://journal.sops.gov.ua/article/view/201017
https://journalbio.vnu.edu.ua/index.php/bio/uk/article/view/278
https://journalbio.vnu.edu.ua/index.php/bio/uk/article/view/278

Pantsyreva et al.

Oco6nMBOCTI YKOPiIHEHHS XUBLIB TposHA (Rosa spp.) 3aneXxHo Bia copTty
Ta MOpPOMETPUYHUX NapaMeTPIB Y TENTMYHMNX YMOBaX

laHHa MaHuupesa

[lOKTOp CiNbCbKOroCcnoAapcbkmux HayK, 4OLEHT
BiHHMUbKMIA HALIOHANBHWIA arpapHuUi yHiBepcuTeT
21008, Byn. CoHauHa, 3, M. BiHHunus, YkpaiHa
https://orcid.org/0000-0002-0539-5211

Onekcanpp Tkauyk

[lOKTOp CiNbCbKOrocnoaapcbkmx Hayk, npodecop
BiHHMUbKMIA HALIOHANBbHWIA arpapHuUiA YHiBepCuTeT
21008, Byn. CoHa4Ha, 3, M. BiHHMuS, YKpaiHa
https://orcid.org/0000-0002-0647-6662
AHToHiHa Miaay6Ha
[okTop dinocodii 3 arpoHOMIi, CTapLwnii BUKNagad
BiHHMUbKMIA HALIOHANBbHWIA arpapHuUiA YHiBepCUTeT
21008, Byn. CoHa4Ha, 3, M. BiHHMUS, YKpaiHa
https://orcid.org/0000-0002-0204-1338
Onbra Masyp
HokTtop dinocodii 3 arpoHOMii, cTapwnii BUKNaga4
BiHHWUbKMIA HALIOHANbHUIA arpapHuUi yHiBepcuTeT
21008, Byn. CoHauHa, 3, M. BiHHuus, YkpaiHa
https://orcid.org/0000-0002-1763-7548

AHoTauifl. AKTyanbHiCTb AOCNIAXKEHHS 3yMOB/IeHa NOTpeboto AEeKOPAaTUBHOMO CaAiBHULTBA Y IKICHOMY, OAHOPiAHOMY
Ta COPTOBO-TUMNOBOMY CAAMBHOMY MaTepiani TPOSHA, SKUMA MOXHA OTPUMYBATM B YMOBAX KOHTPOJbOBAHOMO
MiKpPOKNiMaTy. YKOPIHEHHS XMBLIB € BaX/IMBUM €TanoM BEreTaTMBHOr0 PO3MHOXEHHS, OAHAK MOro eekTUBHICTb
3anexuTb BiA 6ionoriyHMx ocobnmBOCTeN COpPTy Ta MapaMeTpiB 3aroTOBMIEHOro naroHa. Metow poboTu 6Hyno
BCTAaHOBUTM 0COBNMBOCTI YKOPIHEHHS HaMiB34EePEBSHINNX XMBLLIB TPOSIHA, 3a/1I€XKHO Bif, COPTY Ta MOPHOMETPUUHMUX
NOKasHMKIB y TennamyHmux ymoBax. Jocnigkysanu coptu Jude the Obscure, The Pilgrim ta Abraham Darby. [Ing
KOXHOMO COPTY BUKOPUCTOBYBANU XMBLi f0BXMHOW 25,40 i 60 cM, BU3HaYanu KifbKiCTb MiDKBY3/iB, AiaMeTp NaroHa,
[OBXMWHY HUXKHBLOFO 3pi3y, BIACOTOK YKOPIHEHUX XXMBLIB, CEPeAHI0 OOBXMHY KOPEHIB i cepeaH0 Macy KOpeHeBoi
cuctemu. XKuBLi BMCAOXKyBanu y CTEpUSIbHUI cybCTpaT i3 Topdy Ta nepniTy y cniBBigHoweHHi 1:1 3a TemMnepatypu
noeitpa 22-25°C, BigHocHOi Bonorocti 85-95 %, po3ciaHOro OCBITNIEHHA Ta perynspHoro ApibHoAMCNEepCHOro
3polueHHs. BctaHoBneHo, Wwo 3i 36iNbleHHAIM JOBXMHM XMBLIB Bif 25 ao 60 cM 3poctanu KinbKicTb MiXBY3/iB,
[iaMeTp MaroHiB i MO HMXKHLOIO 3pi3y, OAHAK MAKCMMasbHA LOBXMHA He 3aBXAu 3abe3nevyBana HalBuLLy
NPWXKXMBIOBAHICTb. HalKpalli MOKa3HUKKM YKOPIHEHHS Y BCiX COPTIB OAEPXaHO 33 BUKOPUCTAHHS XMBLLIB JOBXUHOIO
40 c™m: yJude the Obscure ykopiHeHHs ctaHoBWMNO 82 %,y The Pilgrim 76 %,y Abraham Darby 86 %.KuBLi LOBXWHO
60 cM popMyBanu JOBLIY i MAaCMBHILLY KOPeHeBY cucTeMy, 3okpema y Abraham Darby cepeaHs [oBXMHA KOpeEHiB
pocsrana 7,4 cM, a Maca kopeHeBoi cuctemu — 0,94 1, npoTe BiACOTOK YKOPIHEHHS OYB HUXYMM, HiXK Y BapiaHTI
40 cM. HarHwxK4i pe3ynbTaTi cnocTepirany 32 BUKOPUCTAHHS XXMBLIB AOBXMHOK 25 CM. 32 KOMMNNEKCOM MOKAa3HMKIB
HaibinblWw NepcnekTMBHUM A8 XUBLIOBaHHA OyB copT Abraham Darby. lNpakTnyHa uiHHICTb poboTK nonsrae B
0OrpyHTYBaHHI AOLINBHOCTI BUKOPWUCTAHHS HAMiB34EPEBAHINIMX XMBLIB AOBXUHOW 40 CM AN NiABULLEHHS BUXOLY
SKiCHOro CaAMBHOMO MaTepiany TPOSHA Y TEMIMYHUX YMOBAX

KniouoBi cnoBa: [ekopaTvBHE CafiBHMUTBO; aHMiMCbKi  TPOSHAM; HaniB34epeBsHiNi  naroHu; cybcTpar;
KOpeHeyTBOPEHHS; CAAMBHUI MaTepian; XXUBLI
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