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ABSTRACT

The purpose of the study was to establish the optimal type of cuttings for the technology of root propagation of
Viburnum opulus. The cuttings were harvested from native Viburnum opulus mother plants under the conditions of
the nebulizing installation of the winter garden of the Podillia botanical garden of the Vinnytsia National Agrarian
University. According to the research results, it was established that the rooting and further development of rooted
green Viburnum opulus cuttings of the Velikoplidna variety depends on the type of cutting. Analyzing the influ-
ence of the type of cutting on the rooting of cuttings of the Velikoplidna variety in the investigated time of cutting,
it should be noted the high rooting of cuttings in the variant with three nodes. A gradual decrease in the number
of nodes led to a significant decrease in the rooting of green cuttings. Green cuttings of the Velikoplidna variety
harvested during the period of mass flowering from the basal part of the shoot with three nodes were characterized
by significantly higher rooting, number and length of the root system compared to cuttings harvested from the
medial and apical parts. Green cuttings of the Velikoplidna variety harvested during the period of intensive growth
of shoots from the medial part of the shoot with three nodes were characterized by significantly higher rooting,
number and length of the root system compared to cuttings harvested from the basal and apical parts. Green cut-
tings of the Velikoplidna variety harvested during the period of slow growth of shoots from the apical part of the
shoot with three nodes were characterized by significantly higher rooting, number and length of the root system
compared to cuttings harvested from the basal and medial parts.

Keywords: Viburnum opulus, variety, green cuttings, type of cuttings, rooting, adventitious root system.

INTRODUCTION

In the plant world of Ukraine there are many
useful types of plants that are little or not used at
all (Didur, 2019; Pantsyreva, 2020; Petrichenko,
2019; Bakhmat, 2023). The forms of these plants
are very diverse, many of them can be directly in-
troduced into culture, and some can be turned into
excellent cultivated plants through selection (Pet-
rychenko, 2018; Bulgakov, 2023). Common vi-
burnum belongs to them — it is valuable as a food,
medicinal, soil-protecting and decorative plant.
The genus Viburnum (Viburnum L.) includes
about 220 species of plants distributed in Eur-
asia, North America and North Africa. These are
mostly evergreen and deciduous shrubs or small
trees. Viburnum life expectancy is 50-60 years.
All types of viburnum are very decorative, have a
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large number of cultivars. Can be used in all types
of plantations. Viburnum, in addition to decora-
tive properties, has other useful properties: it is
a good honey plant, a medicinal and food plant
(Maier, 2019; Pohrishchuk, 2023). In addition, a
new direction — medicinal horticulture — has de-
veloped in the world (Snitynskyi, 2023; Puyu,
2021). Its tasks include breeding such crops, the
fruits of which can prevent or cure various dis-
eases (Mazur, 2020). About 40% of the total num-
ber of medicinal products are herbal preparations.
Raw materials for the production of almost half
of them are wild plants, which include Viburnum
opulus (Desurmont, 2020; Khaietska, 2023).
During the cultivation of planting material,
the seed method of viburnum propagation is used
to create an understory, secure ravines, and beams.
However, with the use of seed propagation during
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the cultivation of seedlings, due to high hetero-
zygosity, shape characteristics are not preserved.
That is why for viburnum, as a fruit, medicinal,
food and decorative species, it is important to
use such breeding methods that would ensure the
production of genetically homogeneous seedlings
that retain their form and do not differ from the
mother individuals in terms of their economic and
valuable characteristics. This condition is met by
the vegetative method of reproduction, in particu-
lar, vegetative reproduction (Konstantinov, 2018;
Bulgakov, 2023). Methods of green and woody
cuttings fruit and berry plants have been quite
successfully used in many types of nurseries in
recent years. This method makes it possible to in-
tensify the process of growing viburnum planting
material. In production and biological aspects,
this method is quite promising, gives it is pos-
sible to grow genetically homogeneous viburnum
planting material in mass quantities. With, greater
opportunities for the mechanization of many pro-
duction processes appeared. Thanks to the cre-
ation of production equipment for the artificial
creation of fog, the use of polyethylene films and
synthetic growth regulators, grafting has become
one of the leading methods of reproduction of the
researched species in decorative horticulture of
Ukraine (Maier, 2019; Ivanyshyn, 2021; Kaletnik,
2020). Growing seedlings from green cuttings is
a long-known method of vegetative propagation,
but it has not yet gained sufficient popularity due
to the sharply different properties of cuttings to
form roots not only of different breeds, but also
of varieties. Therefore, in the practice of horticul-
ture, seedlings are mostly grown in this way only
selectively, taking into account the properties
known in advance before rooting (Desurmont,
2014; Kaletnik, 2023). For types of fruit crops
that are easily propagated by cuttings, this meth-
od has advantages. Yes, new numerous plants can
be obtained in a small area from only a few moth-
er plants (Desurmont, 2019; Okrushko, 2022,
Pantsyreva, 2022; Bakhmat, 2023). Grafting is
an inexpensive, fast method compared to graft-
ing and does not require special techniques that
are used in grafting by grafting or budding, since
there is no incompatibility with the rootstock or
poor growth of grafted components (Desurmont,
2020; Zagorulk, 2023). In order to increase the
efficiency of growing viburnum seedlings from
green cuttings, it is also important to identify the
optimal type of cuttings. Many researchers point
to the dependence of the processes of adventitious

rhizogenesis in green cuttings on the type of cut-
ting (Honcharuk, 2022; Pantsyreva, 2020; Mazur,
2020; Mazur, 2019). In the practice of green cut-
tings, it is customary to reduce the area of the leaf
and the number of nodes on the cuttings in order
to reduce the area of evaporation, but in this case
the supply of the cuttings with the products of
photosynthesis is impaired. Therefore, a differen-
tiated approach to determining the optimal type of
cuttings is necessary in order to provide physio-
logically active and plastic substances for the pro-
cesses of regeneration of lost organs with green
cuttings (Titarenko, 2022; Mazur, 2021; Hnatiuk,
2019; Kaletnik, 2020; Mazur, 2023; Pryshliak,
2023). The technology of green grafting provides
accelerated and production-efficient reproduction
of many fruit and berry cultures, is indispensable
for the reproduction of forms and varieties, with
a small amount of starting material. Green graft-
ing ensures the production of native plants, which
are characterized by genetic homogeneity, physi-
ological and anatomical integrity (Lutkovska,
2020). The purpose of the study was to establish
the optimal type of cuttings for the technology of
root propagation of Viburnum opulus.

MATERIALS AND METHODS

The cuttings were harvested from native vi-
burnum mother plants under the conditions of the
nebulizing installation of the winter garden of the
«Podillia» botanical garden of the Vinnytsia Na-
tional Agrarian University. Shoots were selected
in the phases of flowering, intensive growth of
shoots, slowing down of growth of shoots (Lut-
kovska, 2020; Monarkh, 2019). The lower section
was performed in the middle of the internode, the
upper one — directly above the node (Balabak,
2003). The repetition of experiments is four times,
in each repetition of experiments 48 cuttings. The
study of the influence of the type of cutting (num-
ber of nodes) on the rooting and growth of green
viburnum cuttings of the Velikoplidna variety, de-
pending on the metamerism of the shoot, was car-
ried out according to the scheme shown in Fig. 1.

RESULTS

Analyzing the effect of different types of
cuttings during the period of mass flowering on
rooting, it should be noted that rooting increases
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1. The Velikoplidna variety was grafted during the period of mass flowering, taking cuttings with one,
two, or three nodes (control) from the apical, medial, and basal parts of the shoot.

NS

2. The Velikoplidna variety was grafted during the period of intensive shoot growth, taking cuttings
with one, two, or three nodes (control) from the apical, medial, and basal parts of the shoot.

NS

3. The Velikoplidna variety was grafted during the period of slow growth of shoots, preparing cuttings
with one, two, three nodes (control) from the apical, medial, and basal parts of the shoot.

Fig. 1. Influence of the type of cutting (number of nodes) on the rooting and growth of green viburnum

with an increase in the number of nodes on the
planted cuttings (Table 1).

The rooting rate of single-node cuttings
harvested from the apical part of the shoot
averaged 32.4% over three years, medial —
41.7%, basal — 54.1%. Among single-node
cuttings, cuttings harvested from the basal part
had better rooting — 1.7 times more than apical
and 1.3 times more than medial cuttings. Rooting
of two-node cuttings from the apical part, during
the period of research, was 49.7%, which is 9.2%
less than the rooting of similar cuttings from the
medial part of the shoot, and 22% less than two-
node basal cuttings. Three-node cuttings had
a significant advantage in rooting, regardless
of the part of the shoot from which they were
harvested. It should be noted that the rooting
rate of three-noded cuttings from the apical part
of the shoot averaged 65.1% during the research

period, which is 15.4% more than two-noded
and 32.7% more than similar one-noded ones.
Rooting of three-node cuttings prepared from
the medial parts is also significantly higher
than two-node and one-node medial cuttings,
by 13.4% and 30.6%, respectively. The rooting
percentage of three-node basal cuttings was
82.9%, two-node 71.7%, and one-node only
54.1%. Common viburnum cuttings, which take
root better, later form a more developed root
system than cuttings in which root formation
occurred later (Table 2).

In the calculation per cutting, the total number
of roots of the first and second order of branching
in one-node cuttings from the apical part of the
shoot was 168.9 pieces, while in two-node apical
cuttings this indicator increased significantly and
amounted to 223.8 pieces. The largest number of
roots of the first and second order of branching

Table 1. Rooting of green cuttings harvested during the period of mass flowering of viburnum of the ordinary

variety Velikoplidna, depending on the type of cutting, %

(n}rlr?t?e?fo?:mt(t)iggs) 2019 2020 2021 Average for 3 years

Apical part

1 34.2 33.1 30.1 324

2 50.1 49.6 49.7 49.7

3 (control) 64.2 65.8 65.3 65.1
Medial part

1 40.2 43.4 41.6 417

2 58.3 61.1 57.5 58.9

3 (control) 70.3 74.1 72.6 72.3
Basal part

1 54.1 55.2 53.2 54.1

2 721 72.5 70.5 71.7

3 (control) 80.2 84.7 83.8 82.9

LSD,, 4.4 6.2 5,6
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Table 2. The influence of the type of cutting on the number of roots in cuttings of the Velikoplidna variety harvested

during the period of mass flowering, pcs

_ 2019 | 2020 | 2021 | Average for 3 years
(nz)rf:e(:fo(f:untgggs) Root branching order
1 2 | 1 2 | 1 2 | 1 2

Apical part

1 13.6 100.2 15.0 1014 15.5 142.4 14.7 114.6

2 19.2 154.6 19.5 175.4 221 182.6 20.2 170.8

3 (control) 26.7 230.2 23.2 209.7 28.0 248.0 25.9 229.3
Medial part

1 14.4 131.2 17.2 140.7 21,2 190.7 17.6 154.2

2 19.5 200.4 233 200.2 26,8 210.2 26.5 203.6

3 (control) 247 2445 29.7 260.8 34,7 276.7 29.7 261.6
Basal part

1 20.1 200.2 23.4 214.3 27.1 219.6 235 211.3

2 30.9 273.4 29.6 241.7 322 271.5 30.9 262.2

3 (control) 38.9 310.2 35.3 318.7 38.7 331.0 375 319.9

LSD,, 3.1 71 2.3 10.1 44 13.2

(255.2) was recorded in three-node cuttings.
Analyzing the growth of the adventitious root
system in different types of medial cuttings, it
should be noted that in these cuttings three-node
cuttings had a significant advantage in terms of
this indicator. The total number of roots in this
variant was 291.3 pieces, which is 61.2 pieces
more than in two-knotted cuttings and 119.5
pieces more than in single-knotted cuttings. The
total number of roots of three-noded cuttings
harvested from the basal part of the shoot is

357.4 pieces per cutting, two-noded and one-
noded basal cuttings, respectively, 293.1 pieces
and 234.8 pieces. Depending on the type of
scion, there was a difference in the length of the
adventitious roots (Table 3).

The total length of the roots of the first and
second order of branching of single-node cuttings
from the apical part was 287.7 cm, from the me-
dial part — 341.4 cm, from the basal part — 477.5
cm. In two-node cuttings, this indicator was, re-
spectively, 451.4 cm, 469.3 cm, 641.2 cm.

Table 3. The influence of the type of cutting on the length of the roots of cuttings of the Velikoplidna variety,

harvested during the period of mass flowering, cm

. 2019 | 2020 | 2021 | Average for 3 years
(nzsé?:e?fo?ur:gggs) Root branching order
1 2 | 1 2 | 1 2 1 2

Apical part

1 126.4 157.9 134.4 150.2 142.2 152.2 134.3 153.4

2 192.6 255.3 200.6 255.4 210.1 240.6 201.1 250.4

3 (control) 286.1 358.2 260.1 330.1 276.8 370.8 274.3 353.1
Medial part

1 120.2 150.2 162.4 200.2 182.6 210.1 155.1 186.3

2 175.6 250.7 215.4 255.4 220.4 290.4 203.8 365.5

3 (control) 2411 326.1 310.7 303.2 326.1 390.8 292.6 340.1
Basal part

1 220.1 260.1 210.6 260.2 230.1 251.7 220.2 257.3

2 310.2 340.3 275.5 340.2 280.2 377.9 288.6 352.6

3 (control) 372.6 437.4 340.2 414.6 355.1 450.9 355.9 434.3

LSD,, 10.3 17.2 7.6 8.4 9.9 71
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Three-node cuttings were characterized by
the most extensive root system. Cuttings of this
type harvested from the apical part of the shoot
had a total root length of 632.7 cm, from the basal
part—790.2 cm. It should be noted that the growth
of the aerial part of the three-node cuttings sig-
nificantly exceeded the one-node ones (Table 4).
Thus, in three-noded cuttings harvested from the
apical part of the shoot, the growth was, on aver-
age, over three years of research, 5.8 cm, while in
two- and one-noded ones — 3.3 and 0.3 cm. A sig-
nificant advantage in length growth of three-node
cuttings was also observed in cuttings harvested
from the medial and basal part of the shoot.

Analyzing the rooting of cuttings harvested
during the period of intensive growth and fad-
ing of shoot growth, it should be noted that the
rooting of cuttings, as well as in the period of
mass flowering, significantly increased with an
increase in the number of nodes on the planted
cuttings. The rooting rate of single-node cuttings
harvested during the period of intensive shoot
growth from different parts of the shoot was 47.6-
60.1%. Among this type of cuttings, a significant
advantage of the rooting of cuttings harvested
from the medial part of the shoot should be noted.

A significant advantage of the rooting of two-
node cuttings was recorded in cuttings harvested
from the medial parts of the shoot in comparison
with two-node apical and basal ones. As in the
period of mass flowering, three-node cuttings
had a significantly higher rooting rate, regardless
of the part of the shoot from which they were

prepared, on average during the research period
72.1-84.2% (Table 5).

Analyzing the rooting of different types
of cuttings, selected during the period of slow
growth of shoots, it should be noted a significant
advantage, compared to other cuttings in this
period, of three-noded cuttings — 45.9-53.5%
depending on the shoot zone (Table 6). Three-node
cuttings harvested from the apical part showed
the best rooting — 53.5%, which is 11.4% more
than two-node and 23.3% single-node cuttings,
also harvested from the apical part of the shoot.
Among the different types of cuttings harvested
from the medial part, three-node cuttings were
also noted for their better rooting — 48.9%, while
single-node — 20.6% and two-node — 36.2%.
The lowest percentage of rooted cuttings was
observed in single-node cuttings harvested from
the basal part of the shoot.

The total number of roots of the first and
second orders of branching of three-noded
cuttings harvested during the period of intensive
shoot growth, depending on the shoot zone, was
190.4-235.9 pieces, while this indicator in two-
noded cuttings was 130.4-215.1 pieces in single-
noded ones 95.9-143.7 pieces. Among cuttings
harvested from different parts of the shoot, in
this period a significant advantage was recorded
in medial cuttings. Three-node medial cuttings
prevailed over similar apical cuttings by 54.6
pieces, basal — by 100.1 pieces. In two-noded
medial cuttings, the total number of roots of the
first and second order of branching was 215.1

Table 4. Growth of rooted cuttings of the Velikoplidna variety, harvested during the period of mass flowering,

depending on the type of cutting, cm

(nlﬁse‘r’fo‘;‘ﬁgggs) 2019 2020 2021 Average for 3 years

Apical part

1 0.0 1.0 0.0 0.3

2 2.8 4.0 31 3.3

3 (control) 5.1 6.7 7.9 5.8
Medial part

1 2.9 35 5.0 3.8

2 4.9 6.7 7.8 6.4

3 (control) 8.0 9.2 10.5 9.2
Basal part

1 5.9 7.7 7.7 71

2 8.2 10.1 10.1 94

3 (control) 121 13.7 14.9 13.5

LSD,, 0.8 0.5 0.4
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Table 5. The influence of the type of cutting on rooting in green viburnum cuttings of the ordinary variety

Velikoplidna, harvested from intensive growth of shoots, %

(nlﬁge‘:fo?ﬂggs) 2019 2020 2021 Average for 3 years

Apical part

1 58.1 53.6 51.1 54.2

2 69.5 67.2 63.3 66.6

3 (control) 80.3 78.8 79.0 79.3
Medial part

1 58.6 59.6 62.2 60.1

2 70.2 70.1 74.1 714

3 (control) 84.4 83.3 85.1 84.2
Basal part

1 47.2 50.3 45.3 476

2 59.1 61.2 57.1 59.1

3 (control) 70.6 73.0 72.6 72.1

LSD,, 55 6.6 7.2

Table 6. Rooting of cuttings of the Velikoplidna variety harvested during the period of slow growth of shoots,

depending on the type of cutting, %

(nDr{rE)t?ecrjfoc;liltgggs) 2019 2020 2021 Average for 3 years

Apical part

1 30.5 30.7 295 30.2

2 43.1 40.2 43.2 42.1

3 (control) 53.5 51.1 55.9 53.5
Medial part

1 21.2 20.2 20.4 20.6

2 37.1 34.1 375 36.2

3 (control) 495 47.1 50.1 48.9
Basal part

1 20.4 19.6 20.9 20.3

2 32.2 29.3 31.1 30.8

3 (control) 44.9 45.2 47.8 45.9

LSD,, 6.3 6.1 5.7

pieces, in apical ones — 179.8 pieces, basal —
130.4 pieces (Table 7).

The length of roots in cuttings increased
significantly with an increase in the number of
nodes. The length of the roots of the first order per
cutting was 132.1 cm from the apical part of the
shoot, from the medial part — 160.8 cm, from the
basal part — 109.8 cm. An increase in the number
of nodes to two caused a significant increase in
the length of the roots of the first order in apical
ones up to 200.6 cm, in medial ones — 229.8 cm,
in basal ones by 70.8 cm compared to single-
node ones. Three-node cuttings had a significant
advantage in terms of this indicator during the

entire period of research, both in comparison with
two-node and one-node cuttings (Table 8). The
number of roots in the cuttings harvested from
the apical part of the shoot during the period of
slow growth of the shoots, regardless of the type
of cutting, significantly outweighs the cuttings
harvested from the medial and basal parts of the
shoot (Table 9).

The decrease in the number of nodes led to a
significant decrease in the number of roots in two-
node and one-node cuttings. Thus, in two-noded
apical cuttings, the number of roots of the first and
second order of branching was 111.4 pieces, in
medial ones — 66.4 pieces, basal — 57.8 pieces. In
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Table 7. The influence of the type of cutting on the number of roots in cuttings of the Velikoplidna variety harvested

during the period of intensive growth of shoots, cm

_ 2019 | 2020 | 2021 | Average for 3 years
(nzﬁse(:fo?untgggs) Root branching order
1 2 | 1 2 | 1 2 | 1 2

Apical part

1 14.7 131.7 19.1 95.7 15.5 102.6 16.4 110.0

2 19.6 175.6 25.1 131.7 211 166.4 21.9 157.9

3 (control) 242 206.5 31.2 203.5 27.2 215.2 27.5 208.4
Medial part

1 16.5 120.4 211 133.6 16.1 123.6 17.9 125.8

2 221 181.7 271 200.1 231 191.2 241 191.0

3 (control) 27.0 2225 34.6 294.5 30.0 265.0 30.5 260.6
Basal part

1 10.9 75.7 14.9 92.6 12.2 81.7 12.6 83.3

2 15.1 100.7 20.4 127.6 18.1 110.4 17.5 112.9

3 (control) 18.7 150.5 26.2 180.7 24.2 170.7 23.1 167.3

LSD, 2.3 9.6 3.3 9.5 2.4 11.5

Table 8. The influence of the type of cutting on the length of the roots in cuttings of the Velikoplidna variety
harvested during the period of intensive growth of shoots, cm

_ 2019 | 2020 | 2021 | Average for 3 years
(n-llj-}r;?t?e(:fo?:ltgggs) Root branching order
1 ' 2 | 1 T 2

Apical part

1 120.4 192.7 155.6 192.6 120.2 172.4 132.1 185.9

2 192.6 265.6 228.7 277.2 175.7 255.3 200.6 266.1

3 (control) 260.6 321.6 321.9 343.8 264.6 3121 282.3 325.8
Medial part

1 155.2 175.5 200.5 215.6 126.9 192.4 160.8 194.5

2 210.5 260.1 277.4 301.7 201.5 281.4 229.8 281.1

3 (control) 280.8 359.9 366.1 386,2 290.7 373.7 302.5 373.2
Basal part

1 95.6 100.1 11.7 175.2 112.3 121.7 109.8 132.3

2 120.7 170.2 192.6 243.6 201.7 210.2 171.6 208.0

3 (control) 195.8 260.4 273.8 325.2 295.7 2951 254.9 302.8

LSD,, 9.8 8.5 8.3 8.1 7.2 7.5

single-node cuttings, the largest number of roots
was recorded in the apical ones — 59.7 pieces, the
smallest in the basal ones — 37.6 pieces. Apical
cuttings significantly prevailed in the length of
adventitious roots (Table 10).

The total length of the roots of the first and
second orders of branching in two-node cuttings
harvested from the apical part of the shoot was
164.6 cm, the least branched among this type of
cuttings was the adventitious root system of basal

244

cuttings — 63.8 cm. The root system of two-node
cuttings was more developed compared to single-
node ones apical cuttings — 275.4 cm, which is
81.1 cm more than medial and 115.3 ¢cm more
than basal cuttings. In three-node apical cuttings,
the total length of the roots was 425.4 cm, in
medial — 316.8 cm, basal —262.9 cm.

Among the different types of cuttings, selected
during the period of intensive growth of shoots,
the growth of three-noded medial cuttings had
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Table 9. The influence of the type of cutting on the number of roots in cuttings of the Velikoplidna variety harvested

during the period of slow growth of shoots, pcs

_ 2019 | 2020 | 2021 | Average for 3 years
(nzﬁse(:fo?untgggs) Root branching order
1 2 | 1 T 2 | 1 2
Apical part
1 13.3 471 13.1 49.2 11.3 455 12.5 47.2
2 171 95.5 18.2 91.1 17.2 95.1 42.1 93.9
3 (control) 21.7 139.5 21.2 125.7 23.7 136.7 53.5 133.9
Medial part
1 8.4 40.2 8.8 30.2 8.2 32.2 8.4 34.2
2 121 60.1 13.8 50.1 121 51.4 12.6 53.8
3 (control) 16.7 88.5 19.4 79.7 18.2 89.7 18.7 85.9
Basal part
1 71 29.1 7.0 248 9.5 38.1 7.0 30.6
2 11.0 50.9 10.1 414 10.7 50,1 10.4 47.4
3 (control) 15.2 71.2 16.2 70.7 15.5 725 15.6 714
LSD,, 3.2 6.1 4.1 5.2 3.7 8.1

Table 10. The influence of the type of cutting on the total length of the roots in cuttings of the Velikoplidna variety
harvested during the period of slow growth of shoots, cm

_ 2019 | 2020 | 2021 | Average for 3 years
(n-l:}r;?t?e(r)fo?::gggs) Root branching order
1 T 2 | 1 T 2
Apical part
1 63.5 121.4 721 100.9 55.4 80.7 63.6 101.0
2 120.4 172.2 110.7 172.4 110.3 140.2 113.8 161.6
3 (control) 190.3 248.5 189.5 232.3 176.9 239.1 185.5 239.9
Medial part
1 42.2 61.1 411 51.9 39.9 50.2 411 54.4
2 81.2 110.3 92.7 100.4 87.7 110.7 87.2 107.1
3 (control) 106.7 171.2 148.8 198.1 135.8 189.9 130.4 186.4
Basal part
1 29.2 49.4 30.4 59.9 40.2 55.4 33.2 54.9
2 52.4 82.6 71.2 110.7 71.3 92.3 64.9 95.2
3 (control) 82.2 133.2 126.8 183.9 1111 151.7 106.7 156.2
LSD,, 7.6 8.1 6.9 6.1 3.0 9.3

a significant advantage. On average, over three
years of research, the growth of three-node medial
cuttings was 16.0 cm, which is 4.8 cm more than
that of two-node medial cuttings by 7.7 cm — one-
node. Three-node medial cuttings significantly
prevailed over the same type of apical and basal
cuttings during the entire period. Analyzing the
growth of the above-ground part of rooted single-
node and two-node cuttings, it should be noted a
significant advantage over the period of studies

of two-node cuttings (Table 11). In the cuttings
harvested during the period of slow growth of
the shoots, the largest increase in the three-node
apical cuttings is 5.3 cm, which is 1.6 times more
than in the medial ones, and 1.9 times more than
in the basal ones. So, the optimal type for green
viburnum cuttings is a three-node cutting. If there
is a lack of material for grafting, it is possible to
use double-knotted cuttings. In cuttings harvested
during the period of slow growth of shoots, the
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Table 11. The influence of the type of cutting on the growth of cuttings of the Velikoplidna variety harvested

during the period of intensive growth of shoots, cm

(nzﬁge‘:fo?ﬁgggs) 2019 2020 2021 Average for 3 years

Apical part

1 4.9 3.1 6.1 4.8

2 7.1 6.3 9.2 7.5

3 (control) 11.9 10.1 12.4 11.4
Medial part

1 7.7 71 10.2 8.3

2 10.5 10.2 13.0 11.2

3 (control) 16.1 14.9 17.0 16,0
Basal part

1 1.5 0.9 0.5 0.9

2 3.1 3.2 2.1 2.8

3 (control) 6.1 5.8 5.6 5.8

LSD,, 2.7 0.7 0.6

Table 12. The influence of the type of cutting on the growth of cuttings of the Velikoplidna variety harvested
during the period of slow growth of shoots, cm

(n-l:}rlrEfecr’fo?i\tgggs) 2019 2020 2021 Average for 3 years

Apical part

1 1.2 1.0 0.0 0.7

2 3.0 2.9 1.2 2.3

3 (control) 6.1 5.7 41 5.3
Medial part

1 0.0 0.3 0.0 0.1

2 1.3 1.1 0.5 0.7

3 (control) 4.2 3.2 3.0 3.4
Basal part

1 0.0 0.0 0.0 0.0

2 1.3 0.5 0.0 0.6

3 (control) 3.5 2.9 2.1 2.8

LSD,, 0.6 0.4 0.3
growth of three-noded apical cuttings significantly CONCLUSIONS

exceeded those of the same type from the medial
and basal parts of the shoot. It should be noted
that there is no significant difference between the
growth of rooted three-node medial and basal
cuttings in 2020. During the period of research in
single-node basal cuttings (Table 12).

There was no increase, only in 2020 a slight
increase was recorded in medial ones, and the
largest and significantly higher increase among
this type of cuttings was in apical cuttings. So, the
optimal type for viburnum cuttings is a three-node
cutting. If there is a lack of material for grafting,
it is possible to use double-knotted cuttings.
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It has been established that the rooting and
further development of rooted green cuttings of
viburnum of the ordinary variety Velikoplidna
depends on the type of cutting. Therefore, the op-
timal type of cuttings for the Velikoplidna vari-
ety is a three-node. The rooting and subsequent
growth and development of rooted three-node
cuttings of viburnum of the ordinary Velikoplidna
variety significantly outweigh the similar indica-
tors of two- and one-node cuttings. If production
requires, it is possible to use two-node cuttings.
For the Velikoplidna variety, a single-node scion
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is insufficient for effective grafting. Three-node
cuttings harvested from the apical part showed
the best rooting — 53.5%, which is 11.4% more
than two-node and 23.3% single-node cuttings,
also harvested from the apical part of the shoot.
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