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Approbation of the method for assessing the invasive activity and
selection value of Robinia pseudoacacia L. in Kirovohrad region conditions

S. Los', L. Tereshchenko?, M. Petrenko?

The results of the analysis of Kirovohrad region forest evaluation database and field observations of Black
Locust (Robinia pseudoacacia L.) forest stands at the State Enterprise “Oleksandrivsky Forestry” are presented aimed
to develop a method for determining the invasive activity and selection value of Black Locust.

The observations of the forest stands were carried out according to a set of indicators by generally accepted methods
of forest mensuration with additional estimation of qualitative indicators. A comprehensive assessment of the forest
stands was carried out according to the sum of points determined by the average values of quantitative and qualitative
indicators. To determine the invasive activity of Black Locust, a method based on the number of viable self-seeding in
the study plot was proposed.

The high growth intensity, productivity and selection value of Black Locust, as well as the suitability of the species
for the creation of forest plantations and protective stands in certain forest site conditions in the south of the Right
Bank Forest-Steppe have been demonstrated.

Two stands that meet the requirements for the plus stands were selected. Possibility of plus trees selection and forest
seed base creation is proved.

Low invasive activity of Black Locust was noted on the territory of the vast majority of the observed stands. At the
same time, medium invasive activity was detected in 42.8% of the areas adjacent to the studied stands, low — in 28.6%,
very high — in 28.6%. The proposed methodical approach can be used to determine the invasive activity and selection
value of the Black Locust stands. Such comprehensive approach will provide an objective answer to the question of
expediency of this species using for afforestation in a certain region.
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Introduction. Robinia pseudoacacia L., commonly
known as Black Locust, is a hardwooded broadleaved
tree species. The native range of the species includes
two disjunctive areas in the eastern United States (Hunt-
ley, 1990). The extent boundary of black locust native
range is not exactly known now because these spe-
cies has been widely planted and has become distribu-
ted throughout North America (Neophytou, van Loo,
& Klisz, 2018). Black Locust distributes in the sub-
tropical and temperate belts of Asia, southern Africa,
Australia, New Zealand, South America (Li, Xu, Guo,
& Du, 2014). Currently, it occurs in forty-two European
countries and is naturalized in thirty-two (PySek et al.,
2009). In Europe this species extends over 2.3 x 10° ha.
Now Robinia pseudoacacia L. rivaling hybrid poplars
(Populus spp.) as the second most planted broadleaved
tree species in the world after Eucalyptus spp. in terms
of area (Nicolescu et al., 2020.).

The total area of Black Locust stands in Ukraine is
422.5 thousand hectares (Lavnyy, & Savchyn, 2016;
Nicolescu et al., 2020). In the steppe part of the Dnieper
River basin, Black Locust occupies one of the leading
positions in the protective afforestation and forest
reclamation of human-damaged landscapes on the dry
rich soils (Cutauk, 2021). In the Forest-Steppe it has
been used for afforestation of ravine slopes and steep
slopes with water-washed away soils (I'pumanbckui,
1958). Black Locust is among nine dominated tree
species on the Left-Bank Forest-Steppe territory (2%
an area of forests) (Bondar et al., 2021). In the Polissia
region, it acts as a transformer species, mainly in pine
forests. On the Eastern Polissia, Robinia pseudoacacia
is widely used for creation of shelterbelts on agricultural
lands and on clear-cuts of oak-pine and deciduous
forests (IIporomomosa, Illerepa, 2019). In the view
of both national and foreign scientists ([{ouenko ta
iH., 2021; Puchatka et al., 2021), in the conditions of
the forecasted climate changes towards temperature
increase and precipitation decrease, this species
receives more and more advantages.

For the purpose of improvement of stem quality,
Hungary, France and Germany have carried out the
breeding programs as a result of which, especially in
Hungary, a higher wood production has been achieved
(Vitkova et al., 2017; Rédei et al., 2018; Nicolescu et
al., 2018; Nicolescu et al., 2020). Hungarian breeding
programs are aimed at high growth rates, as well as
obtaining a straight stem and a high nectar production.
These programs started out with a selection of the plus
trees and trees with high viability, also certain areas
with good seed banks (Keser(i, Rédei, Raso, & Kiss,
2019; Tamas Abri et al., 2021).

Breeding works with Robinia psevdoacacia in
Ukraine were carried out in Kherson region in the
1970s. S.G. Kokhanyi selected the Black Locust plus
trees of mast-shaped form at the Steppe branch of
URIFFM (Koxanwuit, 1979), which are successfully
propagated and used for afforestation in the Steppe
region. The elaboration of approaches to the com-
plex study of forest stands with Robinia pseudoaca-
cia L. participation in the climate change conditions
in Ukraine is relevant. To date, no unified approaches

have been developed to simultaneously determine the
current state, growth intensity, breeding value of Black
Locust stands. The analysis of the results obtained in
one of the districts of Kirovohrad region should con-
tribute to a better understanding of the current situation
with the distribution of the species, its invasive activ-
ity, as well as finding approaches to managing Robinia
pseudoacacia L., which would reflect the local context.

There is a need to develop the methodology due
to the lack of unified approaches to determining the
invasive activity of Robinia pseudoacacia L., the
methodology which will provide analysis of results,
formulation of recommendations and conclusions
on the feasibility of creating forest stands of this
species. The existing methods involve either only the
assessment of the condition and productivity of stands
(17) or only the distribution of the species (24). At the
same time, only a comprehensive approach will provide
an objective answer to the question of expediency
of this species using for afforestation.

Objects and methods. The objects of research were
Black Locust stands of artificial origin in Kirovohrad
region. The subject of research was the invasive
activity of Robinia pseudoacacia L. The aim of study
was to propose a method for determining the invasive
activity and the selection value of Black Locust.

The forest evaluation database of Kirovograd region
and the SE “Oleksandrivsky Forestry” was analyzed.
At the SE “Oleksandrivsky Forestry” the Black Locust
stands had an age from 5 to 71 years. The study plots
were laid out in Black Locust forest stands aged from
16 to 71 years of seed and vegetative origin in the SE
“Oleksandrivsky Forestry”. A total of 17 study plots
(SP) have been observed. The stands with an area of
more than one hectare and with a share of Black Locust
in the growing stock of more than 50 % in the stand
composition were selected for a detailed observation.
The SPs were laid out in B,, B,, C,, C,, D, and D,
forest site conditions (Table 1), in particular, four of
them in stands under 30 years old (B,, C;, D,, D,),
two — in stands aged from 31 to 60 years (B,, C,) and
nine — over 60 years old (B,, B,, C, and D).

Attention to older stands was paid due to the
importance of determining the durability of Black
Locust in the Right-Bank Steppe and ability of tree
improvement work.

During the observation of the stands in the autumn
of 2021, damage and disturbance of the forest stands
growing conditions, the presence of clutter and natural
regeneration, disturbance of the litter, and also the turf
in young forest stands on lands that have come out of
agricultural use were taken into account. The observa-
tions of the stands were carried out according to indi-
cators set with the laying out of the study plots accord-
ing to generally accepted forest mensuration methods
(IBupenko Ta iH., 1987; IucTpykuis..., 2006), with
additional estimation of quality indicators (selec-
tion category, stem straightness, presence of defects
and damages, reproduction, etc.) (Jloch ta in., 2018).
Mainly linear SP were laid along the transects by mea-
suring tape along the diagonal of the subcompartment
or along the accounting rows (Jlocs ta in., 2017).
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Table 1. The short description of observed Black locust stands

4gp Forestry Compartment / Fores't.site Age, Spec.ie.s
subunit sub compartment conditions years composition*®
SP1 Oleksandrivsky 30/17 B, 16 10 BI
SP2 Oleksandrivsky 30/22 B, 70 9BI11Sp
SP3 Oleksandrivsky 30/21 C, 71 10BI
SP4 Oleksandrivsky 30/39 G, 71 7BI3 Ga
SP5 Oleksandrivsky 30/38 C, 71 10BI
SP6 Oleksandrivsky 32/27 (1) D, 65 10BI
SP7 Oleksandrivsky 32/27 (2) D, 65 10B1
SP8 Oleksandrivsky 32/27 (3) D, ~25 8Bl1GalAlm
SP9 Oleksandrivsky 23/11 C 68 8BI2 Ga
SP10 Oleksandrivsky 50/22 C, 27 10B1
SP11 Oleksandrivsky 41/3 B, 15 8BI2Bc
SP12 Oleksandrivsky 39/1 C, 56 9BI11Sll
SP13 Oleksandrivsky 39/2 G, 36 8BI2SII
SP14 Birkovsky 68/4 G, 62 10B1
SP15 Birkovsky 71/8 D, 22 10BI
SP16 Birkovsky 19/3 B, 71 9BI11Sp
SP17 Oleksandrivsky 41/11 B, 59 10B1
Control Oleksandrivsky 41/8 B, 70 10Sp

* Bl — Black locust; Ps — Scots pine; Ga — Green ash; Alm — Ash-leafed maple; Sll — small-leaved lime; Be — black cherry

The tree-to-tree measurement of the stem diameter
at a breast height (DBH) and estimation of selection
category (SC), straightness of the stem, condition,
presence of defects and damage, as well as, if possible,
the presence of reproduction, were carried out at the
SPs. In addition, the proportion of multi-stem trees per
SP was noted.

The values of the average DBH and height of
Black Locust, measured on of the SPs, were compared
with the control. Forest mensuration indicators of
Scots pine stands (for B,—B, and C,—C, forest site con-
ditions) and English oak stands (for D, conditions) of
the appropriate age on the territory of the correspond-
ing forestry subunit (or Forest Enterprise) were used as
the control.

Qualitative assessment of Black Locust stands was
based on the proportion of trees of I and II selection
categories according to the modified M. M. Veresin’s
scale (MosoTkoB Ta iH., 1982; BonocsHuyk Ta iH., 2003).

Complex assessment of forest stands was carried
out on the basis of the points sum, determined by the
average values of quantitative and qualitative indicators
for the SP according to the following scale suitability
for stands creating: 1) unpromising (5.0-11.5 points);
2) relatively promising (11.6-18.5 points); 3) promising
(18.6-25 points). The stands of the last category can be
integrated to the permanent forest seed base (PFSB).
They can be given the status of plus or seed stands. In
these stands, it is advisable to select the plus trees.

To determine the Black Locust invasive activity
(Table 2), the method based on the number of viable
undergrowth and self-sowing according to the “Recom-
mendations for reproduction of natural stands in low-
land forests and forests of the Mountainous Crimea”
(KoGeup Ta iH., 2017) was used. Good regeneration
on the SPs indicated about very high invasive activity,
satisfactory — high, insufficient — medium, unsatisfac-
tory — low and absent — absence.

The Black Locust invasive activity indicators on
the Enterprise territory were determined on the basis
of the generalization of indicators for each examined
subcompartment, in particular, the share of stands
with a certain invasive activity. A comparison of
indicators of invasive activity in the observed stands
and outside these boundaries was carried out, taking
into consideration the growth conditions, disturbed turf
and litter.

The obtained data were calculated by the statistical
methods using the MC Excel software package. The
share of trees with certain characteristics for each stand
was also analyzed.

Results. The share of Black Locust stands areas
ranges from 0.5 to 8.1% in the region and from 1.7 to
8.3% at the Enterprise, depending on the age (Fig. 1).
In both cases, stands aged from 31 to 60 years prevail.
The shares of the stand areas with a high share of mar-
ketable trees (25% and above) in all age groups are
similar. It proves the representativeness of the stands of
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the Enterprise for assessing the distribution and selec-
tion value of these species in the region.

The majority of robinia’s stands in the region is
located in D, forest site conditions, slightly less is in C,
and D,, and half as much is in C, (Fig. 2). The stands
areas in A, A,, B;, B, and D; conditions are insignifi-
cant. In the SE “Olexandrivsky Forestry” the major-
ity of stands are in C,, slightly less in D, and D, and
half as much are in C, forest site conditions. There are
small areas of stands in A,, B, and B, conditions. So,

the distribution of forest areas by forest site conditions
of the SE “Oleksandrivsky Forestry” is typical for
the region.

The results of observations in the Black Locust
stands of the SE “Oleksandrivsky Forestry” indicate
its high growth intensity. The average height of stands
was inferior to the average height of the control only in
four cases out of 17 the average (Table 3). Half of the
stands were characterized by the diameter at the control
level, and the rest exceeded it.

Table 2. The scale of Black Locust invasive activity

Category Category of potential Number pf viable undergroxvth Tnvasive activity
of regeneration  forest efficiency using and self-sowing, th. plants. - ha', years
success natural regeneration 1-3 years 4-8 years 9-15 years Category Point
Good 1 12 more of 6.0 more of 4.0 Very high 1
Satisfactory 2 7.1-12.0 3.1-6.0 2.1-4.0 High 2
Insufficient 3 3.1-7.0 1.1-3.0 0.5-2.0 Medium 3
Unsatisfactory 4 10 3.0 1o 1.0 1o 0.5 Low 4
Absent 5 0 0 0 Absent 5
o " A Ll d L L L
Lo 106 A AEERRRRRIRINIRRNRRNONNNY
SE
1 1 “Olexandrivsky
‘o ‘160 NN NN NN Forestry”
B# Kirovohrad
i | . region
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Fig. 1. A. Black Locust stands areas. B. Share of stands with high portion of marketable timber
in Kirovohrad region and in the SE “Oleksandrivsky Forestry”
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Fig. 2. Areas of Black Locust stands in different forest site conditions: A — Kirovohrad region,
B — The SE “Oleksandrivsky Forestry”
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Table 3. The growth intensity, condition and quality indicators of observed Black Locust stands

Forestry Compartment / _ Comparatively control, %  Trees of 1ill  Condition Proportion of
subunit sub compartment H,m DBH, cm SK, % index, point  multi-stem trees, %
Oleksandrivsky 30/17 31.8 20 8.5 3.7 20.0
Oleksandrivsky 30/22 -16.6 20 12.1 32 20.0
Oleksandrivsky 30/21 2.3 33 5.6 4.0 33
Oleksandrivsky 30/39 9.5 15.4 8.3 34 15.4
Oleksandrivsky 30/38 15.9 0 33 3.8 0
Oleksandrivsky 32/27 (1) -17.5 0 9.1 3.6 0
Oleksandrivsky 32/27 (2) -6.3 3.6 20.0 33 3.6
Oleksandrivsky 32/27 (3) 90.1 0 6.3 2.8 0
Oleksandrivsky 23/11 26.2 11.1 11.1 34 11.1
Oleksandrivsky 50/22 10 9.2 20.4 3.6 9.2
Oleksandrivsky 41/3 60 16.9 2.0 3.8 16.9
Oleksandrivsky 39/1 4.8 0 25.0 43 0
Oleksandrivsky 39/2 15.7 0 31.8 2.7 0
Birkovsky 68/4 -19 0 14.3 39 0
Birkovsky 71/8 46.9 0 28.3 3.0 0
Birkovsky 19/3 22.1 0 4.7 3.5 0
Oleksandrivsky 41/11 20 0 2.6 4.4 0
Oleksandrivsky 41/8 54 6.2 55.6 2.3 6.2

The Black Locust stands were characterized by
high productivity. The site index of the vast majority
of them is I and above. The growing stock of Black
Locust at the age of 59-71 years in some cases
exceeds 400 m’/ha, which is at the level of Scotch
pine indicators (Fig. 3).

Growing stock, m3/ha

500
450
400
350
300
250
200
150
100 +—O— O
s0 Q0

0 ; , . .
50

Age, years

Fig. 3. Growing stock of observed stands
depending on the age

The analysis of the selection structure of the ob-
served Black Locust stands in the SE “Oleksandrivsky
Forestry” (see Table 3) indicates different quality of

the trunks in different forest site conditions. Most
stands have normal selection structure and only two
stands comply with plus stands (comp. 39, subcomp. 2
and subcomp. 2. in Olexandrivsky and subcomp. 71 in
Birkyvsky forestry subunit).

The condition of the Black Locust tree in the
SE “Oleksandrivsky Forestry” was satisfactory in the
vast majority of cases. The condition index ranged
from 2.7 to 4.4 points (see Table 3). The proportion of
dead trees ranged from 0 to 64.1% and did not depend
on the age of the stand. At the same time, the average
correlation between the age of stands and the share of
unsatisfactory conditions trees were revealed. The pro-
portion of such trees increases with age and in most
stands over 60 years of age exceeds 40%.

According to the results of the point complex
assessment by the productivity, quality and condition
of Black Locust at the SE “Oleksandrivsky Forestry”,
the stands scored from 13 to 21 points (Fig. 4). Such
results confirm the suitability of the species for the
creation of forest crops and protective stands in the
south of the Right-Bank Forest-Steppe of Ukraine.
The stands, that have scored 19 and more points can be
included in a permanent forest seed base as seed stands
and plus stands.

For studying the Black Locust natural regeneration
at the SE “Oleksandrivsky Forestry”, the sample plots
were laid out: 1) on arable land, beyond the boundary
of the black locust stand (4 pcs.); 2) on the forest lawn;
3) on broken lands (3 stands); 4) in forest plantations
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of 16-27 years old (4 stands) and 56-71 years old (11
stands), as well as in pine forest plantations (2 stands)
near the black locust stand. The results of the natural
regeneration accounting are given in Fig. 5.

It was definite that in the arable land, the appearance
of self-seedling of black locust is due to the circulation
of air masses during seeds dispersal. In particular, the
number of seedlings on the leeward side of the forest
plantations was five times more as on the windward
side. The distance of black locust self-seeding from
the stand boundary on the field was more than 30 m.
On the lawn near to the 70-year-old black locust stand
in C, growing conditions, the number of viable under-
growth and black locust self-seeding is insufficient to
form a forest stand.

Three study plots were laid out on the disturbed
lands: SP10 — in a stand formed on the site of a
former cowshed, SP17 — a stand formed on the site dis-
turbed of Black Locust stand due to conduct of high-
voltage power line constructed with the involvement
of bulldozers and other machinery, SP18 — former vege-
table gardens on the plot bordering the Black Locust
stand. The vast majority of plants in these areas are of
coppice origin. At the same time, there are also self-
seeding individuals, mostly up to 3 years old (Fig. 5).

The surveyed the youngest 5-year-old Black
Locust forest crops (SP11, Oleksandrivske subunit,
c. 23.5.13), created on a hill (slope 10-15°) were clas-
sified as anti-erosion forests. In C, forest site condi-
tions, plant survival was 45%, the average height was
2.1 m. The height of individual trees ranged from 0.6
to 4 m. The last year’s increment for most trees (67%)
exceeded 1 m. Up to 7% of trees showed signs of
fruiting. Condition index of forest crops was 2.1
points. The share of single-stemmed trees was 76%.
There were no self-seeded plants.

In a 16-year-old stand of mixed origin (natural
regeneration + artificial forest crops) (SP1), a small
number of viable undergrowth and self-seeded of Black
Locust up to 8 years of age was recorded.

Among the 16-27-year-old Black Locust forest
stands (SP13, 14, 20), a significant occurrence of
1-year-old self-seeding was recorded at SP20. In
22-year-old stands, its number was equal to 9.7 thou-
sand trees per ha, they are placed in groups, the number
of plants of other age groups is much smaller (up to
0.6 thousand trees per ha). The appearance of such a
number of seedlings can be due to a sufficiently wet
spring, insufficient density of stands (row spacing of
3 m), as well as soil richness (forest site conditions D).
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Fig. 4. Complex assessment of Black Locust stands by productivity, quality and condition characteristics
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Fig. 5. Natural regeneration of Black Locust
in different lands

According to the data of 11 Black Locust study plots
in stands aged 56-71 years (SP2, 3, 6-8, 9, 12, 16,
19-22), there was a low amount of natural regeneration
in them. The sufficiently high amount of regeneration
both of coppice and seed origin was noted only in the
stand damaged by the wildfire in 2000 (SP 19). At the
same time some trees of coppice origin became dead.

In the 70-year-old pine stand (forest site condi-
tions — B,), which borders the Black Locust stand
(SP23), specimens of Black Locust trees of various
ages were noted. Most of the last year’s self-seeding
was concentrated around Scots pine stumps and in
moss curtains. Black Locust plants of the older age
group (9-15 years) concentrated in the pine forest gaps,
and their coppice regeneration was recorded. In another
pine stand of the same compartment in B, forest site
conditions, 55-year-old Black Locust trees are located
on the border of the subcompartment, along the forest
road. On a biomeadow the regeneration of Black Lo-
cust is located in groups. In such a group aged from 1
to 7 years, where this year’s self-seeding prevails, up to
15 seedlings with a height of up to 7 m were counted.

High Black Locust invasive activity was noted on
the disturbed lands. It is very high in the case of the
location of arable land on the windy side of the Black
Locust stand and it is lower in the case of the location
of arable land on the windward side of the stand.

On the disturbed forest lands, the invasive activity
of the species ranges from low to medium. In the case
of Black Locust location on both sides of such an area,
its regeneration occurs mainly by coppice and there is
little amount of self-seeding (SP 10). If there are shrubs
along the border of the disturbed area, in particular
black elderberry (SP17), the proportion of self-seeded
plants is higher. However, it is less than that in the
case of the conversion of former agricultural lands.

In young Black Locust stands (5 years old), there
is no invasive activity due to the small number of
trees with reproduction and strong soil compaction.
In the mixed stand (SP 1), the self-seeding occurs due
to the reproduction of trees of coppice origin and the
presence of gaps in the canopy. In the vast majority
of cases, the Black Locust invasive activity in forest
stands is low. However, it can be medium in a stand
in the presence of non-grassy meadows (SP16) and
where the density of stocking of the stand is less than
0.6 (SP2). Under favorable weather conditions, inva-
sive activity can be high on richer soils in insufficiently
stocked stands (SP20). Seed regeneration of Black
Locust is absent in the presence in the composition of
other tree and bush species, and the density of stocking
being 0.7 and above.

Discussion. Recently, the research for obtaining
an answer to the question whether it is worth growing
introduced species of woody plants into forest crops
has become particularly relevant. There is a lot of
controversial information about Black Locust. In some
countries, for example in Great Britain, Germany,
France, Japan and New Zealand, Black Locust is
considered a harmful invasive species (Podrazsky,
& Prknova, 2019). In others, it is actively used to
create plantation forest crops to obtain wood, medicinal
raw materials, and as a honey plant (Rédei et al., 2018;
Vitkova et al., 2017; Nicolescu et al., 2018; Nicolescu
et al., 2020).

The reasons why Black Locust has been planted
globally are numerous and varied: durable and
rot-resistant wood, high calorific value of wood, a
nitrogen fixer, soil erosion control, reforestation,
forage for livestock, nectar and honey source, edible
flowers, an ornamental tree species in parks and alleys
(Kraszkiewicz, 2021; Sabo, 2000; Halasz et al., 2021;
Farkas, & Zajacz, 2007; Papadopoulou et al. 2018;
Podrazsky, & Prknova, 2019; Moser, Rotzer, Pauleit, &
Pretzsch, 2016). In some characteristics, such as wood
strength and hardness, Black Locust exceeds English
oak, also its wood has much higher durability and
resistance to weathering and biotic agents (Podrazsky,
& Prknova, 2019). In previous years, Black Locust was
included in the European subsidizing programme of
tree species cultivation, aiming at the creation of new
forest stands in many European countries (Vasiliki, &
loannis, 2017).
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Hungarian breeding programs are aimed at high
growth rates as well as a straight stem and a high nectar
production. These breeding programs started out with
a selection of the plus trees and vital trees, also certain
areas with good seed banks (Keserti et al., 2019; Tamas
Abri et al., 2021). The selected trees were used as the
base for vegetative propagation; seed orchards have
been founded. The goals of such programs are better
wood quality, more production of biomass, higher nec-
tar production and frost hardiness. In Hungary, Bul-
garia, Romania, Germany, Italy, Belgium, Czech Re-
public, Slovakia, Croatia, Bosnia and Herzegovina, and
Poland the reproductive material collected in certified/
selected seed stands and seed orchards are used. For
example, in Hungary the offspring of selected plus trees
were vegetatively propagated and grouped together into
cultivars, which are composed of one or several clones,
7 cultivars are approved by the competent country
national office (Rédei et al., 2017b). In Poland, 2 se-
lected seed stands have been registered, as well as 34
plus trees and 2 seed orchards (Wojda et al., 2015).

Despite the significant number of works devoted
to the study of the invasiveness of plants, there is no
consensus on the criteria for assessing the invasiveness
of woody species when creating classification schemes
(ITporomomora, IlleBepa, 2019). In most cases, when
it comes to invasive activity, the conclusions are not
supported by numeric indicators that could precisely
“estimate” the degree of this “activity”. So, in work
(Nicolescu et al., 2020) the “invasive potential” of
Black Locust was estimated, but this indicator is con-
sidered in general as the ability to spread. In other
cases, the assessment of invasive activity is overloaded
with a large number of indicators. For example (Morse
et al., 2004), the answers to 20 questions in points
make up the main part of the assessment. At the same
time, the field studies on the quantitative assessment
of Black Locust regeneration are important. Unfortu-
nately, such researches are fragmentary. Thus, in as-
sessing the distribution of Robinia pseudoacacia L. in
Mediterranean ecosystems, Italian researchers (Crosti
et al., 2016) accounted the number of trees (adults:
individuals > 1 m tall; seedlings: individuals < 1 m tall)
on strip transects from the edge of each of the four
sides of stands. The diameter at breast height (DBH)
and height were also measured for Black Locust. The
obtained data were grouped based on the distance from
the edge of the stand.

The method for assessing invasive activity pro-
posed in this paper is based on quantitative assessment
of Black Locust regeneration by vegetative and seed
origin in the territory of sub-compartment and beyond,
given that the main characteristic of invasiveness is
the ability of the species to uncontrolled spread. This
approach makes it possible to provide a quantitative
description of the invasive activity of the species both
in the territory of the sub-compartment and in forestry
subunit and the enterprise as a whole.

The obtained results confirm the conclusions of
other authors (Crosti et al., 2016) regarding the abil-

ity of Black Locust to spread to a distance of up to
30 m from the edge of the stand and regarding its most
active spread in disturbed plots.

It has also been confirmed that Black Locust does
not regenerate in dense forests or thickets of bushes
with closed crowns: because the seedlings do not tole-
rate shade (Crosti et al., 2016; Vitkova et al., 2017).

The application of complex approach also allowed
for determining the selection value of both certain
stands and the species for the region as a whole.

Determination of the selection value of Black Lo-
cust is usually carried out on the basis of the analysis
of indicators of growth intensity and trunk quality. The
following trees of Black Locust were considered valu-
able: with narrow, full, and symmetrical crowns that
occupy about a third of the height, a straight trunk of
high quality with a strong central leader, rapid growth
in height, and good health (Nicolescu et al., 2018).
Both Romanian and Hungarian scientists (Rédei et al.,
2017a, 2018; Tamas et al., 2021) compared the average
height and diameter of the best clones with those of the
control. Along with these indicators, the shape of the
trunk was determined. In Hungary, the following clas-
sification is used for the evaluation of the stem form:
1 — straight, 2 — more or less straight, 3 — crooked,
4 — strongly crooked (Tamas at al., 2021). German
cientists, parallel to growth measurements, assessed
the stem shape and crown formation: the number of
trees with multiple stems, and forks as well as trees
with stem and bark injuries, and branch and crown
fractures (Lange at al., 2022).

This paper presents the results of the approval of
the method of a comprehensive evaluation of breed-
ing material of Black Locust, which we usually use
for other species (Jloch Ta iH., 2018, 2020; Tepemen-
ko, Jumko, 2019). We also used a comprehensive
approach, which involved evaluating the intensity of
growth and the quality of the trunks, but in addition,
we introduced indicators of the condition and the pro-
portion of multi-stemmed trees. The first indicator is
an indicator of stability, especially in harsh growing
conditions. While the indicator of the share of mul-
ti-stemmed trees is considered on the one hand as a
characteristic of the stem quality, and on the other hand
as an indicator of the adaptation of the species, given
that the formation of several trunks is characteristic of
trees on the borders of the range and in unfavorable
growth conditions (Jlock, Camopnaii, Tepemienko, bip-
genko, 2020).

The conducted studies are pilot and cover only a
small area. At the same time, the expansion of similar
works covering different regions and forest site con-
ditions using an identic methodology can become the
basis for developing recommendations not only re-
garding the expediency of using Black Locust, but also
measures to control and prevent its spread. The de-
velopment of such recommendations, in turn, requires
experiments that would include both the creation of
experimental plantations of Black Locust and testing
of various measures and approaches to limiting the
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spread of the species. It is to develop a tree improve-
ment program for Black Locust in Ukraine, given its
multi-purpose use and resistance to harsh conditions.
It is necessary to provide for the search for the best
stands, the selection of plus trees and the creation of
promising varieties based on them for different condi-
tions and regions.

Conclusions. The Black Locust stands occupy
from 0.5 to 8.1% of the total area of the forest land
in Kirovohrad region and from 1.7 to 8.3% at the
SE “Oleksandrivsky Forestry”. The stands aged from
31 to 60 years predominate.

Summarizing the results of our research at the
SE “Oleksandrivsky Forestry”, it should be noted that
in the vast majority of stands, low invasive activity
of Black Locust is noted, in a small number of stands
it is absent, or is medium or high. Areas of artificial
forests with very high invasive activity were not de-
tected. At the same time, medium invasive activity
was detected in 43% of adjacent areas, low — in 29%,
very high —in 29%.

The high intensity of Black Locust growth, produc-
tivity and selection value in the studied stands at the
SE “Oleksandrivsky Forestry” were proven. The
complex assessment confirmed the suitability of
the species use for the artificial forest and protective
stands creation in the south of the Right Bank Forest-
Steppe conditions provided that its spread beyond
the boundaries of tree stands is controled and, if neces-
sary, its spread is limited.

Two stands that meet the requirements for the plus
stands were selected. Possibility of plus trees selection
and forest seed base creation is proved.

The proposed methodical approach can be used
to determine the invasive activity and selection value
of Black Locust. Such comprehensive approach
will provide an objective answer to the question of
expediency of the species using for afforestation and
plantation forestry in a certain region.
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Anpob6auia meToanKIN OLiHIOBaHHA
iHBa3iNHOI aKTUBHOCTI Ta cenekuinHol
uyiHHocTi Robinia pseudoacacia L. B ymoBax
KipoBorpaawmnxn

C.A. Nocy’, J1.1. TepewieHko?, M. 1. MeTpeHko?

[IpoananizoBaHo Takcaiiiiny 6a3y micocraniB Ki-
POBOrpaJIcbkol 00MacTi Ta 31MCHEHO TOJIBOBI JOCII-
JOKEHHSI HacajKeHb POOiHil 3BMUaliHOI BikOM Bix 6 10
90 pokiB HACIHHOTO 1 BETeTaTUBHOTO ITOXOKCHHS.

Mera nmociimkeHb MojsTajia B OMpaIlfoBaHHI Me-
TOAUKU BU3HAYEHHS 1HBA31iHOI aKTMBHOCTI Ta CEJIEK-
[iHHOT HiHHOCTI poOiHiT 3BMUYAiHOT HA MTPHUKIIAIl Haca-
oxeHb J{IT «OnekcanapiBCbKUH JIICTOCTI.

OOCTeXXEeHHSI IEPEBOCTAHIB 3AIMCHIOBATN 32 KOMII-
JISKCOM IOKA3HUKIB BIAMOBITHO JI0 3arajibHONPHUITHSI-
TUX TaKCalliiHUX MeTonuK. KomruiekcHe OIliHIOBaH-
HSl HAca/DKEHb 3/1MCHIOBAIM Ha OCHOBI CyMH OalliB,
BH3HAUEHUX 3a CEPEIHIMU 3HAYCHHSIMH KITHKICHUX
Ta SKICHUX IMOKa3HWKIB. JlJis BU3HAYCHHS 1HBa3idHOL
AKTHUBHOCTI poOiHil 3BUYaifHOI 3aIIPOIIOHOBAHO METO-
TTUKY, Ka 0a3yeThcsl Ha 00iKaxX KiIBKOCTI JKUTTE3/1aT-
HOTO TIAPOCTY Ta camociBy. llokazHukw iHBa3iHHOI
aKTUBHOCTI pOOiHIT 3BMYaHOI Ha TEPUTOPIi rocro-
JlapCTBa BH3HAYAIM Y3araJIbHEHHSM ITOKa3HUKIB TI0

V' Jloce Csimnana Anamoniisna — usieH-kopecrnonaeHT JliciBHnuol

akajiemii HayK YKpaiHH, KaHIUIAT CUIBCHKOTOCIIOIAPCHKUX HAyK,
3aBijyBayKa BiJUILTy CEJEKIii, TeHeTHKH Ta Ol0TeXHOJorii. Ykpa-
THCHKHI1 HAYKOBO-/IOCIIIHUI THCTUTYT JIICOBOTO TOCIOIAPCTBA Ta
arposicomenioparnii im. I M. Bucornpkoro, Byin. Ilymkinceka, 86,
M. XapkiB, 61024, Ykpaina. Teun.: 057-707-80-77, +38-097-138-97-
92. E-mail: svitlana los@ukr.net ORCID: https://orcid.org/0000-
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TUKH Ta Ol0TEXHOJIOTi. YKpaiHChKHH HAayKOBO-IOCIIJHUI 1HCTH-
TYT JIICOBOTO TOCIOapcTBa Ta arponicomenioparii im. I. M. Buco-
1pKoro, Byi1. ITymkinceka, 86, M. Xapki, 61024, Vkpaina. Ten.:
38-095-658-68-53. E-mail: larisa_tereshchenko@ukr.net ORCID:
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3

KOXKHOMY OOCTEXEHOMY BHIITY, 30KpeMa — YacTKH
JIEPEBOCTAHIB 3 TIEBHOIO 1HBA31MHOI aKTHBHICTIO pO-
Oinii. 3xMifiCHIOBaIM TIOPIBHSHHS MOKa3HUKIB iHEA3Il-
HOI axmuseHocmi y MeXax OOCTEeKEHUX JIepeBOCTa-
Hax Ta 1032 iXHIMH MeXaMH, 3 ypaxyBaHHSIM THITY
JICOPOCITUHHUX yYMOB, CTYIICHS MOPYIICHHS JCPHUHU
1 MIACTUIKN.

Hacamxennst poOinii 3BuuaiiHOi Ha TEpUTOPIl
KipoBorpaacekoi 0011. 3a rpynamu BiKy 3aiiMaioTh Bif
0,5 mo 8,1% Bix 3araipHOI IUIONII JTICOBUX 3eMelb. 1e-
peBaxkaroTh jepeBoctanu BikoMm Big 31 mo 60 pokis.
Binpmicte poOiHieBUX OepeBOCTaHIB B o0nacTti poc-
TyTh B yMOBax D;, Tpoxu MeHie — B ymoBax C,, D,
i BaBiui MeHmie — B ymoBax C;. [lmomii nepeBocraHiB
poOiHii B ymoBax A, 4, B;, B, 1 D; He3HauHI.

3acBiUEHO BUCOKiI IHTEHCHBHICTH POCTY, MPOAYK-
TUBHICTh Ta BH3HAYCHO CEJICKIIMHY IIIHHICTh Haca-
JDKeHb poOiHii 3BMuaiiHoi. boHiTeT mepeBaskHOI Oilb-
IIOCTI 3 HHUX XapakTepHU3YeThCSA | 1 BHUIIE KIACOM.
3anac HacajKeHb poOiHii y Bii 59-71 pokiB Ha Okpe-
Mmux aiisiHkax nepesunrye 400 m-ra’'. KomruiekchHe
OIIHIOBAHHS 3aCBITYIIIO MPHUIATHICTH AEPEBHOTO BUIY
JUIsl CTBOPEHHS JIICOBUX KYIBTYp 1 3aXMCHHX Haca-
JUKEHb Yy TIEBHHMX JIICOPOCIMHHHX yMOBax Ha TMiBIHI
IIpaBobepexHoro JlicocTerry.

BiniOpano aBa nepeBocTaHu, sKi BiJIOBiIalOTh
BUMOTaM IIOJI0 TUTFOCOBUX. [IiATBEP/PKEHO MOXKIIH-
BICTBH BiZOOpY IUTIOCOBHX JEPEB Ta CTBOPECHHS JIiCO-
HaciHHOI 0a3u.

Ha TepuTtopii mepeBaxkHoi OinbIIOCTI JepeBoCTa-
HiB 3a(iKCOBAaHO HU3BKY iHBa3iliHy aKTHBHICTH poOi-
Hii, JUId pEeIlTH HAacaJKCHb BOHA BIJICYTHS, CEpEeIHS
abo Bucoka. [iNSHOK JICOBUX KYyJBTYp 3 JIy’KE BHCO-
KOO 1HBa31HOIO aKTHUBHICTIO HE BHUsBIEHO. BogHowac
Ha 42,8% mnpuienux A0 JEePeBOCTaHIB JIISHKaX BH-
sIBJICHA CEpe/IHs 1HBa3iliHa aKTUBHICTH POOIiHIi, HU3b-
ka — Ha 28,6%, myxe Brucoka — Ha 28,6%.

3arporoHOBaHUM METOAMYHUM MiAXi MOXe OyTH
BUKOPHCTAHO MJIsi BHU3HAYCHHS 1HBa3iifHOT aKTHBHO-
CTi Ta CENEKIHOI MIHHOCTI HacaKEeHb POOiHIi 3BU-
yaifHoi. Takuii KOMIUIEKCHUN TIJIXiJl 1aCTh 00'€KTUBHY
BIJINIOBIJIb HA MHTAHHS MO0 JOLUJILHOCTI BHUKOPHC-
TaHHS IEPEBHOTO BHY IUIS JTICOPO3BEACHHS Ta IJIaH-
TALHOTO JIICOBUPOLIYBAHHS Y KOHKPETHOMY PETiOHI.

Kuarouosi ciioBa: poOiHis 3BUYaiiHa; IHTCHCUBHICTh
POCTY; CeJeKIliiHA IIHHICTh; TPUPOTHE TOHOBIICHHS.
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