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–

%
D,

3

0 14,1 0,0 37 6,7 4,8 44 0,82 IV,0

1 33,6 0,0 39 8,2 14,2 53 0,57 III,7

2 328,9 0,0 51 11,7 17,7 124 0,67 III,3

3 82,4 0,0 37 10,2 15,7 70 0,55 II,7

4 2,8 0,0 45 9,2 15,9 80 0,82 III,9

0 45,4 0,0 46 9,6 10,5 53 0,75 III,9

1 925,7 0,1 60 12,1 19,1 107 0,64 III,9

2 25079,8 1,4 64 17,3 22,5 207 0,70 II,5

3 17825,6 1,0 61 17,1 21,8 184 0,69 II,4

4 530,3 0,0 55 14,7 19,4 144 0,66 II,6

5 30,9 0,0 101 22,3 35,3 194 0,55 II,5

0 1208,5 0,1 56 8,6 12,3 56 0,68 IV,8

1 32177,4 1,8 56 12,4 18,1 103 0,70 III,6

2 205559,2 11,6 73 20,4 26,2 228 0,69 II,0

3 258184,7 14,5 70 19,7 25,8 206 0,67 I,9

4 4725,6 0,3 67 17,6 25,0 158 0,62 II,3

5 51,5 0,0 70 16,6 23,6 136 0,61 II,8

D0 1904,9 0,1 61 13,1 19,5 104 0,68 IV,1

D1 157862,9 8,9 67 16,5 23,1 156 0,70 III,1

D2 922656,8 51,9 71 20,7 26,5 233 0,72 I,7

D3 148139,0 8,3 71 21,1 27,6 226 0,69 I,5

D4 2034,6 0,1 71 21,0 28,2 210 0,64 I,7

D5 0,2 0,0 73 23,6 32,9 276 0,71 I,0

3

– 3

2 3
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2, D3,

2 3

–
– –

%
D,

3

2 1,8 0,0 56 21,0 34,0 290 0,75 I,0

0 1,0 0,0 171 15,0 30,7 130 0,59 V,0

1 118,1 0,0 94 17,1 31,3 151 0,71 IV,1

2 548,5 0,1 114 17,9 24,8 200 0,66 III,8

3 411,6 0,0 86 19,6 26,4 254 0,64 II,3

5 1,2 0,0 35 15,0 18,0 100 0,45 I,0

0 2,1 0,0 71 16,2 17,3 214 0,84 IV,0

1 335,0 0,0 112 17,8 26,0 215 0,73 III,9

2 67281,9 8,0 86 21,5 28,2 266 0,69 I,8

3 286687,7 34,2 89 23,2 30,2 315 0,66 I,4

4 232,2 0,0 65 19,8 24,8 224 0,63 I,5

D1 235,2 0,0 111 20,5 27,8 237 0,75 II,6

D2 150823,0 18,0 77 23,9 29,4 300 0,72 Ia,9

D3 332269,2 39,6 84 24,9 30,7 341 0,70 Ia,8

D4 48,2 0,0 74 24,4 32,0 249 0,58 Ia,9

2

–

0 5 0
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– – –
5,3 

%
D,

3

2 6,2 0,0 26 7,2 6,2 58 0,63 III,0

0 12,7 0,0 78 12,3 10,9 117 0,69 V,1

1 180,0 0,0 99 11,9 18,1 101 0,62 V,4

2 871,2 0,2 83 12,5 14,7 126 0,74 IV,6

3 281,4 0,1 46 14,5 15,6 149 0,69 II,6

4 16,4 0,0 48 14,7 15,9 135 0,67 III,1

5 5,7 0,0 44 11,8 15,1 103 0,66 III,6

0 72,2 0,0 78 9,3 13,4 63 0,66 V,5

1 5045,1 1,0 85 13,5 16,8 127 0,71 IV,6

2 55679,9 10,6 68 16,9 19,2 183 0,71 III,1

3 52196,0 9,9 55 17,0 18,5 178 0,69 II,6

4 829,3 0,2 50 16,1 17,2 164 0,68 II,5

5 28,9 0,0 51 11,3 15,2 95 0,59 III,8

D1 6549,4 1,2 79 17,1 19,3 189 0,75 III,6

D2 338889,2 64,4 61 18,2 19,4 215 0,75 II,4

D3 64812,1 12,3 60 18,4 19,8 216 0,71 II,4

D4 364,0 0,1 59 17,8 20,0 189 0,67 II,5

– –

–

1 2

2

– 3 4 2 3
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–

.

%
D,

3

1 5,3 0,0 47 15,3 24,7 94 0,61 I,8

2 9,1 0,0 32 10,9 17,2 69 0,61 III,0

3 2,5 0,0 24 8,2 5,9 58 0,69 I,3

0 82,6 0,0 74 10,9 13,8 63 0,63 IV,6

1 364,7 0,1 66 11,6 16,5 87 0,65 IV,0

2 406,4 0,1 41 13,0 15,5 112 0,69 II,4

3 97,3 0,0 39 14,8 16,7 133 0,71 I,5

4 7,5 0,0 20 7,8 8,4 57 0,70 II,1

0 1005,2 0,3 59 9,7 13,2 62 0,66 IV,2

1 20923,5 5,4 57 12,1 16,6 95 0,68 III,6

2 12968,2 3,3 60 16,8 20,8 162 0,70 II,1

3 11903,2 3,0 53 20,0 23,1 211 0,70 I,0

4 2227,9 0,6 48 18,8 21,9 183 0,68 Ia,9

5 46,5 0,0 37 13,4 17,0 131 0,65 I,4

D0 964,5 0,2 57 12,0 15,8 95 0,71 IV,1

D1 67190,7 17,2 66 16,5 21,8 155 0,71 III,0

D2 235297,8 60,3 69 22,2 27,4 245 0,73 I,3

D3 34363,0 8,8 61 21,9 26,1 242 0,71 Ia,8

D4 2473,5 0,6 55 21,3 25,1 227 0,69 Ia,4

D5 20,1 0,0 40 16,2 21,1 156 0,69 I,3
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H D M H D M H D M H D M

8,7 14,1 3621 7,8 12,1 7535 5,3 9,4 2569 21,0 27,4 5894

2 9,2 16,1 6302 11,6 23,8 6147 6,2 7,9 3675 16,9 49,8 4621

3 6,2 13,2 3274 19,6 29,9 8613 3,5 10,7 1555 3,9 9,7 3154

2 6,4 12,3 3707 8,0 12,9 5780 5,8 9,4 2580 15,4 21,3 5081

3 5,4 13,3 2957 6,9 12,3 7629 4,7 10,2 2392 7,9 14,3 4078

4 8,5 28,3 2863 10,9 10,0 4913 3,3 8,8 1852 6,3 13,2 4381

D2 5,6 11,0 2599 6,6 11,6 5801 4,6 8,4 2259 10,9 17,2 3946

D3 4,9 11,0 2810 6,3 10,4 6799 4,7 9,6 2951 8,5 16,8 4500

D4 4,8 14,4 2754 4,3 11,3 25440 10,7 13,7 4550 9,6 16,6 4764

2

–

3



 

16

1.
- - – –

2.
– 2012. – 130

3.
– –

237
4. – –

496
5.

–
– 144

6. -
– – 560

7.
–

– 216
8.

– - 96. –

References

1. Atroshchenko, O. A. (1986) Sistema modelirovaniia i prognoza rosta 
drevostoev [The system of modeling and prognosis of stands growth].  
Extended abstract of Doctor’s thesis. USHA. Kiev, 34.

2. Dovidnyk z lisovoho fondu Ukrainy (za materialamy derzhavnoho obliku lisiv 
stanom na 01.01.2011 roku) [Handbook of forest fund of Ukraine (materials 
of state forest inventory as of 01.01.2011)] (2012). Irpin, 130.

3. Zahreev, V. V. (1978). Geograficheskie zakonomernosti rosta i 
produktivnosti drevostoev [Geographic regularities of growth and 
productivity of forest stands]. Moscow : Lesnaya promyshlennost, 237.

4. Lisotaksatsiinyi dovidnyk [Handbook of forest mensuration] (2013). Kyiv:
Publishing house “Vinichenko”, 496.

5. Strochinskiy, A. A., Shvidenko, A. Z., Lakida, P. I. (1992). Modeli rosta i 
produktivnost optimalnyih drevostoev [Models of growth and productivity of 
optimal stands]. Kiev: Publishing house USHA, 144.

6. Shvidenko, A. Z. (ed.) (1987). Normativno-spravochnyie materialyi dlya 
taksatsii lesov Ukrainyi i Moldavii [Normative and reference materials for the 
forest inventory of Ukraine and Moldova]. Kiev: Urozhai, 560.

7. Svalov, N. N. (1979). Modelirovanie proizvoditelnosti drevostoev i teoriya 
lesopolzovaniya [Modeling of stands productivity and forest exploitation 
theory]. Moscow: Lesnaya promyshlennost, 216.

8. Hordienko, M. I., Hoichuk, A. F., Hordienko, N. M., Leontiak, G. P. Yaseny v 
Ukraini [Ash in Ukraine]. Kyiv: Publishing house “Silgosposvita”, 392.



– 2016. –  

17
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TYPOLOGICAL CHARACTERISTIC OF HARDWOOD STANDS OF 

UKRAINE

O. Bala

Abstract. For the forest, as for most biological sciences, has always been 
a problem to classify forest stands on certain grounds which would allow them 
to separate certain homogeneous groups with less variation of main forest 
attribute. Based on database PA “Ukrderzhlisproekt” as of 1.01.2011 was 
analyzed the distribution of basic hardwood species in types of forest growth 
conditions. Were calculated mean forest attribute for oak, beech, hornbeam and 
ash stands and conducted a detailed analysis of growth in different soil 
condition. Research has shown that hardwood tree species prefer a growth in 
rich and fresh soil conditions (most common conditions D2, D3, C2 and C3). The 
calculation and analysis of variances of random variables for mean forest 
attribute (height, diameter and stock per 1 ha) for the most common class of 
age. The results of the comparisons we make decision for use of the type of 
forest growth conditions can be used as a indicator for the separation data for 
modeling the growth of stands.

Keywords: hardwood tree species, type of forest growth condition, 
variance.
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,
*

8 48 48 43 43 43

12 67 67 60 60 60

16 80 80 71 71 71

20 86 86 77 77 77

24 87 87 78 78 78

28 85 84 1 76 75 1 75 1

32 79 36 43 71 32 39 36 35

36 72 8 64 65 8 57 8 57

40 64 64 58 58 58

44 56 56 51 51 51

48 48 48 44 44 44

52 41 41 37 37 37

56 34 34 31 31 31

60 28 28 26 26 26

64 23 23 21 21 21

68 18 18 17 17 17

72 15 15 13 13 13

76 11 11 10 10 10

80 9 9 8 8 8

84 7 7 6 6 6

88 5 5 5 5 5

92 4 4 4 4 4

96 3 3 3 3 3

100 2 2 2 2 2

104 1 1 1 1 1

108 1 1 1 1 1

112 1 1 1 1 1

116 0 0

975 496 479 880 444 436 444 436

% 90 89 91 90 90

–

3.
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.

-

20 50 16 6 72 21 7
24 52 14 4 70 24 6
28 54 12 3 69 25 6
32 54 10 2 66 28 6
36 54 9 2 65 30 5
40 56 8 1 65 30 5
44 56 6 1 63 32 5
48 55 6 0 61 34 5
52 56 4 0 60 35 5
56 56 3 0 59 36 5
60 56 2 0 58 37 5
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20 43 13 4 60 35 5
24 44 10 3 57 38 5
28 43 8 2 53 42 5
32 43 7 2 52 43 5
36 44 6 1 51 45 4
40 43 5 1 49 47 4
44 42 5 0 47 49 4
48 41 4 0 45 51 4
52 42 3 0 45 51 4
56 42 2 0 44 53 3
60 42 2 0 44 53 3

-
-

- -

-
-

24 55 15 1 71 23 6 8 0 9 53 62 30 8
28 56 14 0 70 24 6 10 0 19 43 62 30 8
32 58 12 0 70 25 5 12 0 29 33 62 30 8
36 59 10 0 69 26 5 14 3 34 25 62 31 7
40 60 8 0 68 27 5 16 7 37 18 62 31 7
44 60 7 0 67 28 5 18 13 37 12 62 31 7
48 60 6 0 66 29 5 20 21 34 7 62 32 6
52 60 5 0 65 30 5 22 30 28 4 62 32 6
56 60 4 0 64 31 5 24 42 18 2 62 32 6
60 59 4 0 63 32 5
64 59 3 0 62 33 5
68 58 3 0 61 34 5
72 58 2 0 60 35 5
76 57 2 0 59 36 5

24 47 11 1 59 36 5 8 0 13 41 54 42 4
28 43 9 0 52 46 2 10 0 20 32 52 43 5
32 41 8 0 49 49 2 12 0 25 25 50 44 6
36 41 7 0 48 49 3 14 4 28 18 50 45 5
40 42 6 0 48 48 4 16 7 29 13 49 46 5
44 44 5 0 49 46 5 18 12 28 8 48 47 5
48 45 4 0 49 45 6 20 18 25 5 48 48 4
52 46 4 0 50 45 5 22 25 20 2 47 49 4
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-
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56 47 3 0 50 46 4 24 33 13 1 47 50 3
60 46 3 0 49 47 4
64 45 2 0 47 49 4
68 44 2 0 46 51 3
72 42 2 0 44 53 3
76 42 1 0 43 53 4

.

-

1. -

– 2012. – – – –23.
2.

– 2015. – – – –50.
3.

– -
–

4. –

5.
– –

6.

– –
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STANDARDS FOR ASSESSMENT OF THE COMMODITY 
STRUCTURE OF BEECH STANDS OVERGROWTH IN FORESTS OF 

UKRAINIAN CARPATHIANS
S. Haychuk, O. Girs

Abstract. Merchantable stand structure standards of overmature 
European beech Fagus sylvatica L. developed by A.A. Strochynskyi in 2004 
are used nowadays in Ukraine. However, it is known that tree stands of 
different age classes drastically differ with their structure, i.e. diameter. 
Moreover, the diameter distribution of trees has great influence on value and 
qualitative parameters of stand volume. Over 35 thousand hectares of 
overmature beech stands are grown in the Ukrainian Carpathians nowadays 
and are in the need of modernenhanced standards for the evaluation of their 
qualitative structure. 

As a result of our calculations, we obtained diameter distributions of both 
even- and uneven-aged (1st and 2nd storeys) overmature beech stands. Using 
obtained results and the log quality tables new merchantable stand structure 
standards were calculated. Afterwards, these standards were checked and 
evened in order to avoid calculation errors.

Standards that are shown in our study are valuable for the practical use 
in both forest management practice and forest management planning. After 
the pilot testing and the evaluation of their accuracy, these standards may be 
used instead of  those, which are used in Ukraine nowadays.

Keywords: overmature beech stands, combined enumeration, age 
group stands.

UDC: 630*5(477.41)

DYNAMICS OF MENSURATIONAL PARAMETERS OF STANDS 
OF STATE ORGANIZATION “RESIDENCE “ZALISSYA”

. . LAKYDA, Ph.D. student 
National University of Life and Environmental Sciences of Ukraine

E-mail: maryna.linevych@gmail.com

Abstract. Within the scope of this article, we have analyzed the 
dynamics of mensurational parameters of forest stands of State organization 
“Residence “Zalissya”. The provided distribution by area and growing stock, 
tree species composition, age groups and site index classes proves high 
productivity level of the studied stands and positive trends in their 
bioproduction processes. 

Keywords: State organization “Residence “Zalissya”, forest stands, 
productivity, mensurational parameters, distribution.

Scientific advisor – doctor of agricultural sciences, associate professor R. D. Vasylyshyn.
Lakyda, 2016
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It is known that forests play a very important role in development of
human civilization. They serve not only as a source of timber and non-timber 
forest products, but also as a protective component of the environment. 
Primary priority of ecological role of forest formations becomes more and more 
evident during the modern anthropogenic period, which is marked by 
disturbance of carbon-oxygen balance of the planet [3, 6].

Introduction. The forecasted global climate changes will cast a
dramatic impact upon forests. This will lead to deterioration of their functions, 
which are essential for humanity. Therefore, environmental monitoring both on 
global and regional level is an integral part of comprehensive study of 
ecological role of forests [1, 2].

Forest stands of the State organization “Residence “Zalissya” are
attributed as forests of nature-conservative, historical and cultural, and
scientific purpose, since they play an important role in sustaining ecological
balance of the surrounding territory, and serve as restoration and conservation
point for rare fauna and flora. Thus, amongst the main aims of the enterprise –
not only forestry, but also hunting and game management, oriented at creation 
of favorable conditions for improvement and increasing number of populations 
of rare animals. According to a Decree of President of Ukraine from December
11, 2009, on the territory of SO “Residence” Zalissya” a National Nature Park 
was created. Thus, until now the establishment functions as a State 
Residence.

The purpose of the research is to perform a retrospective analysis of
mensurational parameters of stands of the main forest forming tree species of 
SO “Residence “Zalissya”.

Materials and methods. In the course of the research, we have applied
the information base of data bank “Forest fund of Ukraine”. The technology of 
continuous forest inventory is grounded on the abovementioned basis. We 
have acquired mensurational characteristics of stands of SO “Residence 
“Zalissya” and processed the forest inventory data from 1963 till 2011 years.

During the research we have characterized particular parameters of
forest fund:

distribution of area covered by forest vegetation and its growing stock by
groups of forest forming tree species;

distribution of growing stock of forest stands by age groups (young, mid-
aged, immature, mature and overmature);

mean site index class (after Prof. M.M. Orlov) within the groups of forst
forming tree species.

Results. When analyzing changes of area and growing stock of areas
covered with forest vegetation within the specified time frame, we could
discover that the economy on the enterprise is being led on rather high
efficiency level. An evidence for that is 2.4 times increase of growing stock of
forest stands (comparing the end of the research period to its beginning),
which is considered to be significant. The area covered with forest vegetation 
at the same time has increased 1.4 times (Table 1). Since the predominant 
site conditions class on the territory of the Residence is relatively infertile type, 
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the economy is oriented on growing coniferous tree species with prevalence of 
Scots pine (Pinus sylvestris L.). In general, as of 01.01.2011, growing stock of 
a group of coniferous species equals 89.6 % from the total. It should also be
noted that during the first ten years of the study period there has been a
considerable increase of forest covered area. We recognize expansion of 
borders of the Residence and transfer of over 2.5 thou. ha of forest covered 
land to its subordination as the reason for this phenomenon. 

1. Dynamics of distribution of area and growing stock of forest area 
covered with forest vegetation by groups of forest forming tree species 

Year of inventory

Area, ha / Growing stock, thou. m3 / Growing stock 
percentage

Total

incl. by groups of forest forming tree 
species

conifers
hardwood 

broadleaves
softwood 

broadleaves

1963

9065 8094 287 684

1758.5 1636.5 43.9 78.1

100.0 93.1 2.5 4.4

1973

11832 9967 813 1052

2511.1 2274.4 108 128.7

100.0 90.6 4.3 5.1

1983

12205 10275 952 978

3280.4 2967.3 154.2 158.9

100.0 90.5 4.7 4.8

1993

12338.5 10445.4 937.5 955.6

3837.8 3449.3 199.1 189.4

100.0 89.9 5.2 4.9

2011

12386 10484.1 939.8 962.1

4217.8 3781.2 226.7 209.9

100.0 89.6 5.4 5.0

When analyzing the data from table 1, it becomes obvious that share of
coniferous group of forest forming tree species in distribution of growing stock
has declined. At the same time, the group of hardwood broadleaves is
characterized by nearly two times increase of this parameter throughout the
study period. Considering the group of softwood broadleaves, it is worth
mentioning that its share has increased insignificantly – by 0.6 per cent during 
the given time period. 

Analysis of dynamics of percentage of the main forest forming tree
species allows to track changes in share of separate tree species in
distribution of growing stock of each group of forest forming tree species
(Table 2).
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2. Dynamics of growing stock percentage for the main forest 
forming tree species within groups of forest forming tree species in 
forests of SO “Residence ”Zalissya”

Year of 
inventory

Conifers
Hardwood 

broadleaves
Softwood broadleaves

p
in

e

s
p
ru

c
e

o
th

e
rs

o
a
k

a
s
h

o
th

e
rs

a
ld

e
r

b
ir
c
h

a
s
p
e
n

o
th

e
rs

1963 100.0 0.0 0.0 55.1 41.5 3.4 59.7 24.6 14.9 0.9

1973 99.9 0.1 0.0 85.1 13.3 1.6 61.9 20.9 13.9 3.3

1983 99.9 0.1 0.0 96.2 1.8 1.9 71.6 17.5 7.7 3.3

1993 99.9 0.1 0.0 95.1 2.9 2.0 68.2 17.3 9.9 4.6

2011 99.9 0.1 0.0 93.9 3.3 2.7 65.2 17.5 11.8 5.6

The prevailing tree species in the group of conifers is Scots pine, there
is also a very small amount of Weymouth pine. Separate stands are formed by
European spruce and European larch, the latter is considered among other
tree species of this group. The group of hardwood broadleaved tree species is 
identified with a significant increase of share of oak stands in distribution of 
growing stock throughout the whole study period. As of 01.01.2011, they make 
up an amount of 93.9 %, whereas at the beginning of the study period there 
were only 55.1 % of oak stands in the described group. At the same time, 
percentage of ash stands has decreased to 3.3 % at the end of the period, 
compared to 41.5 % at the beginning of the period. Specking about the group
of softwood broadleaved tree species, we have to remark predominance of 
alder, birch and aspen stands.

Another element of analysis of productivity of forests of SO “Residence
“Zalissya” is review of dynamics of growing stock distribution by age groups
(young, mid-aged, immature, mature and overmature) within the groups of
forest forming tree species (Table. 3).

3. Dynamics of distribution of growing stock of stands of SO 
“Residence “Zalissya” by age groups, %
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1963 35.0 50.3 11.4 3.3 27.3 67.2 5.2 0.0 27.1 43.0 17.7 12.2

1973 30.5 54.7 10.6 4.2 28.1 70.5 1.4 0.1 12.7 48.3 22.6 16.4

1983 18.3 65.3 8.6 7.8 21.3 74.4 3.4 0.9 7.6 39.8 26.5 26.1

1993 11.0 70.7 8.7 9.5 2.5 68.4 28.1 1.1 2.5 23.7 21.1 52.7

2011 3.5 72.7 11.1 12.8 0.3 63.7 33.7 2.4 1.5 5.8 16.2 76.5
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The common trend for all groups of forest forming tree species is
substantial decrease of share of young stands. The main reason for this is the 
existing regime of forest management: ban for final felling and decreasing 
amounts of forest-renovative and sanitary clear cuts. As a consequence if this 
– absence of free area for afforestation or reforestation and accumulation of a 
big amount of mature and overmature stands. All this leads to worsening of 
sanitary condition of the forests. High mean age within the groups of forest 
forming tree species confirm this statement. At the end of the research period, 
mean age of the prevailing group of coniferous species was equal to 74 years, 
when at the beginning of the time frame its value was only 41 years. 

Since site index class is a ponderous informational index of forest
mensuration, which characterizes productivity level of a stand [4, 5], we 
consider worthwhile to show dynamics of mean site index classes for the 
groups of forest forming tree species (Table 4). 

4.  Dynamics of mean site index class of stands of SO “Residence 
“Zalissya” by groups of forest forming tree species

Year of inventory
Mean site index class after Prof. M.M. Orlov

conifers hardwood broadleaves softwood broadleaves

1963

1973

1983 .9

1993 .9

2011 .9

According to the data presented in table 4, it becomes evident that mean
site index classes have risen in majority of groups of forest forming tree
species. The rate of increase have somewhat slowed down during the last
decades in coniferous and softwood broadleaved groups, which is explained
by the existing age structure of the studied forests. 

Graphical interpretation of dynamics of mean growing stock per area
unit for the groups of forest forming tree species (Figure 1) proves increase of
this parameter, which is a positive trend. Nevertheless, it should be mentioned 
that together with age of quantitative exploitability forest stands reach the 
upper limit of their productivity.
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Figure 1. Dynamics of mean growing stock per area unit for the 
groups of forest forming tree species in SO “Residence “Zalissya”

Conclusions. As a result of the research we reckon up that forest
stands of State Organization “Residence “Zalissya” are highly productive, with
a substantial mean growing stock per 1 ha of forest area covered with forest
vegetation (340 m3), and mean age of 74 years (as of 01.01.2011). The
predominant group of forest forming tree species is coniferous, with
prevalence of Scots pine, the share of which in total growing stock is 89.7 %. 
Speaking about age group distribution, it is worth saying that mid-aged stands 
are dominant (71.3% by growing stock). The majority of stands are highly
productive, with site index classes and . Generally, the presented data
shows positive trends in bioproductional process of forest stands of the State 
Organization throughout the research period. However, further aging of the 
existing stands and an insignificant share of young forests will lead to 
deterioration of rate of performance of such important ecosystem services as 
carbon sequestration and oxygen production. Therefore, solving this problem 
requires application of urgent silvicultural measures already today. 
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min 

-

max
(V), %

3.1 35,0 12,5 17,3 63,8 35,7

12,8 4,0 8,6 21,4 31,2

)
0,483 0,043 0,404 0,586 8,9

3

0,780 0,837 0,003 3,026 107,3

=0,301-20,676/(d-153,95)
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FEATURES OF URBAN ENVIRONMENT INFLUENCE ON CHESTNUT 
TREES FUL-TIMBER-FACTOR IN KYIV URBAN FORESTS

O. Lesnik
Abstract. With effective planning and management, urban trees and 

forests will provide a wide range of important benefits to urbanites. Urban 
forest ecosystems provide a range of social and ecological services. To 
properly manage urban forests, it is essential to have data on this important 
resource. It was conducted the statistical analysis of experimental data. The 
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results of research of full-timber-factor of chestnut tree stems in Kyiv city urban 
forests were showed. The mathematical model of form factor was developed.
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1 2 3 4 5 6 7 8 9 10 11

1 3 4 4,9

2 3 7 3 15 18,5

2 5 7 12 7 9 3 2 2 49 60,5

1 1 2 3 1 1 1 2 12 14,8

1 1 1,2

2 4 12 14 17 10 11 4 2 3 2 81 100,0

2).
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2. 

0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7

30 3,8 14,3 26,5 30 18,6 4,9 2,0

35 1,8 11,6 23,8 28,3 19,4 10,4 3,2 1,4

40 1,3 4,9 15,0 22,7 26,1 21,1 7,3 1,4 0,2

45 0,5 5,5 12,2 19,6 24,9 20,1 11,7 3,5 1,5 0,5

50 0,4 3,5 10,2 18,6 22,9 20,5 14,7 5,5 2,6 1,2

55 1,2 3,1 7,9 15,8 20,5 18,4 15,4 9,4 5,1 2,4 0,8

60 0,6 2,1 6,5 13,2 19,2 18,9 16,5 11,2 6,2 3,4 2,2

65 1,2 4,7 9,4 16,4 18,7 17,1 12,1 8,4 5,7 3,2 2,3 0,9

70 0,5 3,2 7,3 15,7 18,2 17,5 13,2 9,1 6,3 4,4 3,2 1,4

30 22,4 26,9 30,6 16,4 3,2 0,5

35 2,8 10,5 23,1 29,4 22,4 9,1 2,1 0,7

40 1,6 9,8 19,5 29,2 21,7 13,0 3,5 1,6 0,2

45 0,5 2,9 14,7 29,1 25,5 17,7 7,2 2,1 0,5

50 0,4 2,1 11,4 20,9 27,4 23,8 11,2 1,7 0,8 0,3

55 0,2 1,3 10,2 18,8 26,0 22,4 13,0 5,4 1,7 0,8

60 1,4 5,7 11,3 18,0 23,3 19,7 12,7 5,3 1,9 0,5

65 0,8 2,3 5,2 10,3 16,3 21,4 19,7 14,6 5,0 2,8 1,2

70 0,4 1,3 4,4 8,3 14,3 20,8 20,7 15,6 7,02 3,8 2,5 1,2

–
–

%
–

60 – 55 %.

–

- -
- -3, 

-7 -
–105 -

- - -
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– 0,7). 

0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4 1,5 1,6

0,2 0,8 3,8 11,2 20,4 25,6 19,1 11,1 4,5 2,0 1,0 0,4

2,3 4,9 9,0 13,3 15,3 16,0 14,2 10,8 7,3 4,0 1,5 0,4

1,0 4,7 8,8 15,0 18,2 18,0 14,3 9,7 4,3 2,8 1,9 1,0
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4.

10 14 18 22 26 30 34 38 42 46 50 54 58

30 0,54 0,76 0,98 1,20 1,41 1,63 1,85

35 0,48 0,68 0,87 1,06 1,26 1,45 1,64 1,84

40 0,45 0,62 0,8 0,98 1,16 1,34 1,51 1,69 1,87

45 0,43 0,6 0,76 0,94 1,11 1,28 1,45 1,62 1,79 1,96

50 0,38 0,54 0,69 0,85 1,00 1,15 1,31 1,46 1,62 1,77 1,92

55 0,51 0,66 0,80 0,95 1,09 1,24 1,39 1,53 1,68 1,82 1,97

60 0,48 0,62 0,76 0,90 1,04 1,18 1,31 1,45 1,59 1,73 1,87

65 0,59 0,72 0,86 0,99 1,12 1,25 1,38 1,51 1,64 1,78 3,95

70 0,54 0,66 0,78 0,90 1,02 1,14 1,26 1,38 1,50 1,62 3,60

30 0,65 0,91 1,17 1,43 1,69 1,95

35 0,57 0,80 1,03 1,26 1,49 1,71 1,94 2,17

40 0,52 0,73 0,92 1,15 1,35 1,54 1,73 1,92 2,11

45 0,47 0,66 0,84 1,03 1,22 1,41 1,60 1,78 1,97

50 0,41 0,57 0,74 0,90 1,06 1,23 1,39 1,56 1,72 1,88

55 0,38 0,53 0,68 0,83 0,98 1,13 1,28 1,43 1,59 1,74

60 0,50 0,65 0,79 0,94 1,08 1,22 1,37 1,51 1,65 1,80

65 0,47 0,60 0,74 0,87 1,01 1,14 1,28 1,41 1,54 1,68 1,83

70 0,44 0,57 0,70 0,82 0,95 1,07 1,20 1,33 1,45 1,58 1,71 1,83

–30
– 17,7–28,0

30-

–
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5.

%

-

30 5 28,000 0,311 1,768 53,1 0,54-1,85
35 5 26,900 0,398 1,452 53,3 0,48-1,84
40 8 25,900 0,380 1,810 54,2 0,45-1,87
45 8 24,400 0,475 1,365 54,2 0,43-1,96
50 7 22,500 0,373 1,681 55,0 0,38-1,92
55 4 19,700 0,381 1,549 55,5 0,51-1,97
60 3 18,600 0,340 1,574 56,6 0,48-1,87
65 3 17,800 0,478 1,279 56,7 0,59-2,04
70 3 17,700 0,466 1,332 56,8 0,54-1,86

30 5 30,100 -0,421 -1,847 52,2 0,65-1,95
35 5 28,700 0,457 -1,582 52,7 0,57-2,17
40 5 29,000 0,594 -1,010 53,3 0,52-2,11
45 7 28,600 0,636 -1,226 54,5 0,47-1,97
50 9 27,100 0,642 -1,348 55,5 0,41-1,88
55 5 25,800 0,569 -1,280 56,2 0,38-1,74
60 4 22,800 0,401 -1,380 56,5 0,50-1,80
65 4 20,600 0,509 -1,470 57,2 0,47-1,83
70 3 20,400 0,691 -1,075 57,4 0,44-1,83

–
–
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PECULIARITIES OF THE TAXATION STRUCTURE OF ALDER STANDS OF 
THE LEFT-BANK FOREST-STEPPE OF UKRAINE

V. Pasternak, S. Bugayov
Abstract. Ensuring forestry on the principles of sustainable 

development requires the development of appropriate regulatory and 
informational materials for the evaluation and prediction of the growth of the 
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main forest-forming species, taking into account zonal features. The aim of the 
study is to identify the peculiarities of alder stands structure in the left-bank 
forest-steppe of Ukraine, as a prerequisite for the modeling of their commodity 
structure. Analysis of the stem distribution for diameter classes (depending on 
age and yield class), the determination of grades and reduction-numbers was 
held. To conduct a comparative analysis of the distribution series of trees the 
transition from the absolute values of the diameter in centimeters to the 
relative, expressed in parts of the mean diameter was performed. Distribution 
of the total number of stems on the absolute and relative degrees of thickness 
in the context of site quality classes and number of dynamics of relative 
degrees of thickness with age was analyzed. Comparison of the results of the 
taxation structure with those of other authors was conducted. Peculiarities of 
structure change of alder coppice stands to age were set. For various stands 
of site class rank of the average tree, reducing-number of diameter, coefficient 
of variation, asymmetry indices and other statistical indicators was identified.

Keywords: alder, coppice stands, taxation structure, natural classes of 
thickness, normal distribution, average rank of the tree, reducing-number, 
asymmetry.
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1. 

% % %

8243,6 100 2991,8 100 11 235,4 100

7817,0 94,8 2677,4 89,5 10 494,4 93,4

218,3 2,6 186,9 6,2 405,2 3,6

-
12,5 0,15 16,3 0,5 28,8 0,3

-
20,8 0,3 - - 20,8 0,2

- 21,5 0,3 119,4 4,0 140,9 1,3

- 94,2 1,1 27,4 0,9 121,6 1,1

-
69,3 0,8 23,8 0,8 93,1 0,8

8035,3 97,5 2864,3 95,7 10 899,6 97,0

138,6 1,7 67,2 2,2 205,8 1,8

- 1,1 0,0 - - 1,1 0,0

- 123,6 1,5 43,4 1,5 167,0 1,5

- 13,9 0,2 23,8 0,8 37,7 0,3

27,7 0,3 4,9 0,2 32,6 0,2

6,8 0,1 11,3 0,4 18,1 0,1

35,2 0,4 44,1 1,5 79,3 0,3

208,3 2,5 127,5 4,3 335,8 2,8

3
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3.

.

46,6%

38,0%

10,8%

1,7%

2,9%

(Abies alba Mill.), 488 (Fagus 
silvatyka L.) – 3988,9 (Picea abies L.) –

(Quercus rubra L.) –

–
–
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2. »

3/%

1
1273,1 210,21

12,1 5,4

2
7121,3 2778,24

67,9 71,8

3
1892,5 809,08

18,0 20,9

4
203,4 73,02

1,9 1,9

5
4,1 0,28

0,0 0,0

10 494,4 3870,83

100,0 100,0

Ic Ib I I II III IV V

1 5,2 92,7 1194 3103,5 468,5 7,6 15,5 - 4887

2 - 28,8 428,7 2353,8 1096,2 39,5 30,9 11,0 3988,9

3 12,7 175,1 489,6 420,4 32,3 - - - 1130,1

4 1,7 28,7 71,1 62,1 - - - 11,0 174,6

5
.

7,4 10,7 40,2 130,2 52,2 47,8 22,8 2,5 313,8

27 336 2223,6 6070 1649,2 94,9 69,2 24,5 10 494,4

–
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0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

1 114,1 670,9 834 1396,5 1060,9 663,4 137,9 9,3 4887

2 50,6 201,9 697,4 1472,9 1278,1 226,2 43,7 18,1 3988,9

3 3,6 65,3 111,9 214,3 292,8 269,1 172,7 0,4 1130,1

4 - - 0,6 15,8 68,6 64,9 16,4 8,3 174,6

6 19,1 49,8 29,4 105,2 77,5 25,6 6,9 0,3 313,8

187,4 987,9 1673,3 3204,7 2777,9 1249,2 377,6 36,4 10494,4

–
–

0,7%

0,1%

3 –

3 –
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–
2.

3.
– –

3 (65,6 %).
4.
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– -
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– –
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turned into a rapid global warming provoked. We know that forests play a key 
role in regulation of these processes among terrestrial biomes. 

In the forests of Ukraine studies of their biological productivity are 
executed relatively recently and so for a number of regions, including for 
National Nature Park “Vyzhnytskyi” there is no adequate information support 
and therefore this study is relevant. To determine the stocks of sequestered 
carbon in forest ecosystems of a region there is a requirement for a detailed 
information on biomass of vegetation and its dynamics. The basis for an 
investigation of such information is provided by a stand-wise database, so in 
this article we analyzed a mensurational structure of forest stands of NNP 
“Vyzhnytskiy” by their area, composition, age groups, plenitude and growth 
class that allows detailing modern condition of the park forests.

The data obtained during this research will be used in the process of 
management in different functional areas of the park, and will help to assess 
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biodiversity of forests in the forest area of small water catchments of the 
Vorskla river are reported. The analysis was done based on the fieldwork data 
from the forest management database of Production Association 
Ukrgoslesproekt. A summary of the Vorskla river’s characteristics is presented. 
A methodology was developed for distinguishing small water catchment areas. 
More than 46 forest types have been analyzed in the area of 119.2 thousand 
ha. The actual forest cover and water catchments’ area were determined for 
24 tributaries of the Vorskla river. Types of timber-stand were studied for 
lower-order tributaries. The results obtained are recommended to be used 
when forming forest policy in Ukraine as well as in the education process.
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EXPERIMENTAL DATABASE OF VEGETATIVE ORIGIN OAK 
STANDS IN UKRAINIAN FOREST-STEPPE ZONE

E. Khan, O. Bala
Abstract. The characteristic of experimental data of vegetative origin 

oak stands in Ukrainian forest-steppe zone was described.  These data will be 
used to estimation the oak growth and it will elaborate adequate mathematical 
models forecast growth of main mensuration indices of oak stands.
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Abstract. The history and dynamics of creation and reservation of 109 
artificial protected parks of the Steppe of Ukraine was studied. These parks, 
including 43 age-old, were divided correspondingly to the periods of 
development of Nature Reserve Management in Ukraine. Four stages of 



 

84

forming of the artificial protected parks network in Ukrainian Steppe were 
identified.

Keywords: artificial protected parks, stages of the network forming, age-
old parks, history of creation, the Steppe of Ukraine.

*

E-mail: yeberehuta@gmail.com

–
-

. -

– -

* –



 

84

forming of the artificial protected parks network in Ukrainian Steppe were 
identified.

Keywords: artificial protected parks, stages of the network forming, age-
old parks, history of creation, the Steppe of Ukraine.

*

E-mail: yeberehuta@gmail.com

–
-

. -

– -

* –



– 2016. –  

85

.
.

–

[1; 3; 4; 6; 8; 9; 11; 12].
.

– –
Strict Nature Reserve – – Wilderness Area, II –

– National Park, III – – Natural 
Monument, IV –

– Habitat/Species Management Area, Nature 
Conservation Area, V – –
Protected Landscape/Seascape, VI –

– Managet Resource Protected Area).

–
Anthropological Reserve – Multi-
purpose Usage Protected Area – Biosphere Reserve 

– World 
Heritage Site [8].

-

-

- -

-

- [8].

–
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–

I

(SNAP – Sistema Nacional de Areas Protegidas)

-

(Patrimonio de Áreas Naturales del Estado – PANE),
2

–

10
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(Reserva biológica) –

IV 

Reserva ecológica) –

V

(Reserva de producción de fauna) –
0

V
–

Área nacional de 
recreación) –

V

Refugio de vida silvestre) –

-
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Patrimonio Forestal del 
Estado Reserva forestal

Bosque protector

INEFAN –Instituto Ecuatoriano Forestal y de 
Áreas Naturales y Vida Silvestre

-

–

–
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– Strict Nature 
Reserve

–
Parque Nacional

– Wilderness Area

–
Parque Nacional;

–
Refugio devida silvestre

–
National Park

–
Parque Nacional

–
Natural Monument

–
Reserva ecológica

–
Habitat/Species 
Management Area, 
Nature Conservation Area

–
Reserva de producción 

de fauna;
–

Reserva biológica

– Protected 
Landscape/Seascape

-
-

–
Área nacional de 

recreación

– Managet Resource 
Protected Area

–
Reservas forestales

–
Anthropological Reserve

–
Parque Nacional

–
Multi-purpose Usage 
Protected Area

–
Área nacional de 

recreación

–
Biosphere Reserve

–
Parque Nacional

’
– World 

Heritage Site

–
Parque Nacional
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Abstract. The article presents a brief comparative analysis of 
categorical systems of protected areas in Ukraine, Ecuador and  in the world. 
The basis of comparison is a classification of protected areas in IUCN. Pointed 
out in common and distinctive features of the categories defined key place of 
botanical gardens in the classification of protected areas in Ukraine and 
Ecuador. In these countries, the botanical gardens at the national level are the 
main categories to ensure preservation of collections phytodiversity.
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-

Pinus strobus L. i Thuja 
occidentalis L Abies concolor
(Gord.), A. balsamea (L.) Mill., Hoopes, Thuja plicata D. Don., Juniperus 
procumbens Sieb., Pseudotsuga menziesii (Mirb.), Metasequoia 
glyptostroboides Cheng. et Hu .

: Magnolia. obovata Thunb., M. tripetala L., M. acuminate 
(L.) L., M. sieboldii K. Koch., Armenica vulgaris Mill., Liriodendron tulipifera L., 
Corylus colurna L. .

Chamaecyparis pisifera (Sieb.et Zucc.) Endl. Thuja 
occidentalis

Chamaecyparis pisifera (Sieb. et Zucc.) Endl. 
–

Pseudotsuga menziesii (Mirb.) Franco, Pinus 
ponderosa Dougl., P. koraiensis Siebold & Zucc., Platycladus orientalis (L.) 
Franco, Abies concolor Lindl. et Gord., Juniperus chinensis L. .

: Magnolia kobus
DC., Liriodendron tulipifera L., Platanus occidentalis L., Juglans regia L.,
Betula papyrifera Marshall, B. raddeana Trautv.

.
[12]. 

Magnoliaceae Juss. 1956 . . .
[11]. 

Picea pungens Engelm., Chamaecyparis pisifera (Sieb.et Zucc.) 
Endl., Pinus nigra J. F. Arnold., Thujopsis dolorata (L. f.) Siebold & Zucc., 
Juniperus squamata Buch.-Ham. ex D. Don., J. scopulorum Sarg. . 

: Juglans regia L., 
Magnolia kobus DC., M. tripetala L., Buxus colchica Pojark., Corylus colurna
L., Rhododendron hirsutum L. .
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-
Thuja occidentalis L., 

Pseudotsuga menziesii (Mirb.) Franco, Abies. holophylla Maxim., Pinus rigida
Mill., Thuja plicata D. Don., Picea pungens Engelm. .

: Platanus orientalis L., Magnolia kobus DC., M. 
salicifolia (Siebold. & Zucc.) Maxim., M. obovata Thunb., M. officinalis Rehder 
& E. H. Wilson .

-

Abies cephalonica Loud., Pseudotsuga menziesii (Mirb.), Picea pungens
Engelm, Chamaecyparis lawsoniana (Murr) Parl., Franco., Tsuga canadensis 
(L.) Carr., Taxus baccata L., Cryptomeria japonica D. Don .

Pinus, 19: Pinus radiat
D. Don., P. rigida Mill., P. sibirica Du Tour., P. strobus L., P. taeda L., P.
uncinata Mill ex Mirb., P. schrenkiana Fisch., P. densiflora Sieb. et Zucc., P. 
echinata Mill., P. flexilis Jumes .

: Platanus orientalis L., Ginkgo biloba L. 
.

. ’ :
Chamaecyparis lawsoniana (Murr) Parl., Thuja occidentalis L., Pseudotsuga 
menziesii (Mirb.), Metasequoia glyptostroboides Hu et Cheng., Pinus 
banksiana Lamb. .

: Betula papyrifera Marshall, Magnolia kobus
DC., Juglans regia L., Liriodendron tulipifera L., Amorpha californica Nutt. ex 
Torr. & A. Gray., Malus niedzwetzkyana Dieck ex Koehne. .

, ,
:

-
.

- -

.

Juniperus virginiana Thuja occidentalis L Pinus strobus L.
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PROTECTED KERNELS  OF INTRODUCTION OF RARE SPECIES 
OF WOODY PLANTS IN  DECIDUOUS FOREST ZONE OF UKRAINE

L. Miskevych
Abstract. In this article is made a brief overview of the works related 

with introduced arboreal species and determined contribution to the 
development of historical figures introductions in the deciduous forest zone of 
Ukraine. It was described the basic conservation parks in this zone, which 
became centers of introduction and acclimatization of rare species of woody 
plants. It was given some examples of Introduced arboreal plants that have 
been brought to the botanical gardens and arboretums in the region.

Keywords: introduction, artificial conservation parks, the zone of 
broadleaf forests, dendrosoexots.
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PATHOLOGICAL PROCESSES OF WITHERING PINE STANDS IN 
VOLYN POLISSYA

V. Borodavka, A. Getmanchuk, O. Kychylyuk, V. Voytyuk

Abstract. The article presents the results of the plots inspection of 
withering pine stands in Volyn Polissya. It describes the most common 
regularities of current acute desiccation. Also, it diagnosing in the pine forests 
the spread of aggressive xylophages associations and ophiostamoid fungi 
causing rapid withering of forest stands. It was found that certain types of 
xylophages by its numbers, by the concentration in the lesions and by the 
intensity of the impact of harmful influence, reached the role and importance of 
primary pests. The increase of xylophages populations that serve as delivery 
agents of the complex ophiostamoid fungi, is accompanied by a simultaneous 
mass infection of stands with mycosis.

It was established that in the modern nomenclature of the current 
ophiostamoid pine fungi species, there are types which impressively 
manifested as plant pathogens and are beginning to develop on living trees 
immediately after the attacks of stem pests. With that, the xylophago-mycotic 
infection of pine dates back several cycles, while withering (extinction) of the 
main part of the damaged trees occurs throughout one growing season, 
intensifying in the second half. The trees infested or infected by pests and 
fungal infection in the late fall, are mostly dying at the start of the next growing 
season.

Numerous nature specifications proved of clear confinement of mycosis 
infection in place of the immigration of xylophages. Already at the initial stage 
the plot of the mycotic withering of bast fabrics increases rapidly, and after a 
month the area of pests resettlement increases several times.

The damage occurs mainly on the apical type. There are also butt and 
combined variations that ophiostamoid fungi entered by the specialized kinds 
of stem pests in the lower and middle part of the trunk. It was concluded that 
coniferous mycosis due to association with stem pests moved from the end to 
the initial stages of pathological processes, significantly speeding them.

Keywords: xylophages, ophiostamoid fungi, pathological processes of 
forest, sanitation forest conditions, common pine (Scots), coniferous mycosis.
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FOREST RECLAMATION COMPONENT OF ECOLOGICAL OPTIMIZATION

OF AGRICULTURAL LANDSCAPES IN LUHANSK REGION

Yu. Bila

Abstract. The current level of protection of agricultural land agroforestry 
research in the region and proposed the formation of various categories of 
principles agroforestry plantations as an integral part of the environmental 
components of modern agricultural landscapes used for landscape-ecological 
basis. A package of measures to create ecologically balanced agricultural 
landscapes using agroforestry plantations mostly linear type.
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ABOUT PRODUCTIVITY OF PINE PLANTATIONS ON SANDY ALLUVIAL 

SOIL AT THE GREEN ZONE KYIV TOWN

D. Brovko, F. Brovko

Abstract. It is shown that the 24-year-old pine plantations on the alluvial 
sands growing  by III-V class productivity, and pine seedlings planted on an 
silvicultural area of  in 3 years after afforestation are not able to participate in 
the formation of the main canopy of pine stands. Despite the fact that the 
survey on silvicultural areas preserved 28 % more pine saplings 21 years of 
age (5,1 thousands per 1 ha), their indices performance inferior to 24 years, 
height – 43 %; diameter – 70 %. However, seedlings 24-year-olds occupied 
the dominant position in the plantation. They grew by III class of productivity. 
Pine seedlings, representing 21 years of stand came under canopy of 24-year-
old trees and rates of their growth in height only corresponded by V class of 
productivity. The share of biomass, which belonged to 24-year-old seedlings 
was 87 %  and only 13 % belonged to 21-year-old seedlings, indicating that 
the unreasonableness of the creation of sand pine plantations with planting 
pine seedlings on silvicultural area of intervals 3 years and points to 
inefficiencies add 3-year crop of pine seedlings of 1-year-old pine.

Keywords: sand, pine, seedling, sapling, biomass.
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FEATURES OF GROWTH FAST-GROWING CULTIVAR GENUS (SALIX L.)
IN CONDITIONS OF KYIV POLISSYA

V. Maurer, L. Melezhyk
Abstract. The aim of those research work istesting and selection of the 

best quick-growing plants Salix L. family for plantation forest growing at the 
conditions of Kiev and Vinnitsa regions.

For the purposes of those experiment 10 trials runs of the fast growing 
willow have been selected from four different countries: Ukraine, Poland, 
Belgium and Sweden. After check measurements on13.05.2016 and 
06.08.2016 we have abstained three trial runs of willow which in growth 
surpassed by fat other experimental samples. The findings of the best three 
trial runs are 57% higher in height growth and 29,5% in cingulum growth.

Keywords: energy willow, Salix L., S. viminalis L., S. Triandra L., 
biofuels, cultivar, Willow family, plantations of quick-growing plants.
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QUERCUS
ROBUR L.)

,

–15, 27–32, 48–50, 
56–62, 72– –90
30-

INFLUENCE OF THE PEDUNCULATE OAK (QUERCUS ROBUR L.) 
FOREST PLANTATIONS DENSITY ON ITS PRODUCTIVITY

O. Ostapchuk, O. Sovakov
Abstract. The results of 30 temporary sample plots, which are laid out 

under condition of different inter-row widths in uneven-aged European oak 
stands, namely – 10–15, 27–32, 48–50, 56–62, 72–77 and 89–90 years – are 
presented. It is confirmed, that in the plantings starting from 30 years, we can 
see an increase of average height and diameter of oak plantations under the 
condition of reduction of inter-row width.

Keywords: oak plantations, row spacing, density of plantings, 
productivity.
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’

472,2 ± 4,8 385,2 ± 5,2 807,6 ± 20,1 697,4 ±13,9

(Ks)
343,6 ± 9,4 241,5 ± 5,9 479,1 ± 6,5 431,7 ± 5,4

23,5 ± 1,0 24,6 ± 0,8 92,0 ± 5,6 52,2 ± 2,3

18,1 ± 1,9 16,4 ± 0,8 37,2 ± 2,7 23,1 ± 1,4

17,4 ± 1,1 17,0 ± 1,1 16,2 ± 0,9 17,5 ± 0,6

18,7 ± 4,0 15,3 ± 1,7 14,4 ± 2,2 18,3 ± 3,4

14,3 ± 1,8 9,6 ± 0,7 5,4 ± 1,0 8,6 ± 1,4

1,4 ± 0,07 1,6 ± 0,04 1,8 ± 0,1 1,6 ± 0,07

–

Ks /K
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M ± m CV,% M ± m CV,% M ± m CV,%
469,8±13,3 35,1 7,5 253,5 ± 6,1 13,7 5,4 32,5 ± 2,4 20,95 6,8

429,0±20,7 54,7 12,8 393,3 ± 22,7 50,7 12,9 42,3 ± 2,2 15,9 6,7

564,6±27,4 72,5 12,8 433,2 ± 9,5 19,1 4,4 42,5 ± 1,7 13,4 5,7

-
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aq
(L.) Opiz., Forsythia europaea 

Degen&Bald., Spiraea × vanhouttei (Briot.) Zabel. Spiraea japonica 
‘Shirobana’. -

THE INFLUENCE OF GROWTH STIMULATORS ON THE ROOTS 

HISTOGENESIS OF ORNAMENTAL SHRUBS SEMI-HARDWOOD 
CUTTINGS

Abstract. The features of the influence of drugs «AB aqva» and 
«Charkor» on the anatomic structure and histogenesis roots rooted cuttings 
Swida alba (L.) Opiz, Forsythia europaea Degen & Bald., Spiraea × vanhouttei 
(Briot.) Zabel. and Spiraea japonica L. ‘Shirobana’. Determined species-
specific morphological and physiological reactions wood bearing cuttings to 
root stimulant effect and proved their potential role in the process of plant 
adaptation to arid conditions and low positive temperatures.

Keywords: root system, vegetative propagation, growth stimulants, 
wood bearing cuttings, histogenesis, xylem, phloem.
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-

1 2 3 4 5 6

% 0,40 0,28 0,25 0,90 0,73 1,22
-

2004

28 25 23 33 26 61
-

2005

36 190 181 118 281 772
-

2002

50 95 63 53 50 60
-

2002

4,60 4,85 4,65 6,50 6,95 6,75
10390-2001

3,3 3,8 3,2 1,55 0,87 1,57
-

2201

20,0 16,8 17,6 56,4 90,4 91,6 -88

2. -

- -

4,1 ± 1,3 2,7 ± 0,9 20,0 ± 2,9 4,6 ± 1,3

4,3 ± 1,4 2,8 ± 1,0 30,4 ± 3,1 4,7 ± 1,4

- 15,8 ± 2,2 10,8 ± 1,9 39,6 ± 5,2 7,5 ± 2,2
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CO (Quercus
robur L.)

THE EXPERIENCE OF PROCEEDING OF AN OAK ORDINARY 
(Quercus robur L.) IN THE FOREST IN THE STATE ENTERPRISE “SMILA 

FORESTRY” WITH THE USING OF CONTAINER PLANTING-STOCK
J. Segeda

Abstract. Here is illuminated a method and technology of reforestation
English oak in the State Enterprise “SMILA forestry” of Cherkassy Regional
Department of Forestry and Hunting, with container planting material . The
advantages of this method of reforestation are shown in comparison with
traditional methods : planting acorns and planting bareroot seedlings . It was
revealed that the biometric indicators of annual container of an English oak
plant exceeded the same indicators of annual seedlings grown with open root
system and plants that grew from acorns, based on the total weight of the
plant is 3.9 and 3.7 times the mass of the root system 4,0 and 3.9, the height
of the aerial part of 2.0 and 1.2, and the diameter of the root collar at 1.63 and
1.60 times.

Keywords: oak ordinary, occupied acorns, explosing of seedling, 
container planting-stock, height, mass, diameter of root-collar of arboreal 
plants.
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-

-1

-1 –
– -1

19 -1 -1 – ‘V-235’ 

-1

[4],

>1,0
1,0-
0,5

<0,5 >1,0
1,0-
0,5

<0,5 >1,0
1,0-
0,5

<0,5 >1,0
1,0-
0,5

<0,5

‘Ijzer-5’ 4595 3728 1456 1887 1531 598 11 9 4 5 4 1

‘Ghoy’ - 8587 1624 - 3774 714 - 21 4 - 9 2

‘Dorskamp’ - 1419 1141 - 742 597 - 4 3 - 2 1

‘Gelrica’ 2505 3182 974 1403 1782 546 6 8 2 4 4 1

‘HeidemiJ 670 1312 1292 346 677 667 2 3 3 1 2 2

‘Marilandika’ 918 353 1195 469 181 611 2 1 3 1 <1 2

‘Robusta’ 1423 1522 1247 743 795 651 4 4 3 2 2 2

‘Blank du Poitou’ 677 1964 907 344 998 461 2 5 2 1 2 1

‘Serotina’ 1154 763 605 552 365 289 3 2 2 1 1 1

‘Tardif de 
Champagne’ 

588 1880 1813 310 992 957 1 5 5 1 2 2

‘I-45/51’ 906 1765 1144 497 967 627 2 4 3 1 2 2

‘I – 214’ - 7613 1365 - 3580 642 - 19 3 - 9 2

‘Vereecken’ 1336 828 2135 734 455 1174 3 2 5 2 1 3

‘San Giorgio’ 1783 1600 1798 1093 981 1103 4 4 4 3 2 3

‘V-235’ 325 4 170 160 2 83 1 1 <1 <1 1 <1

‘Rochester’ 417 520 191 203 253 93 1 1 <1 1 1 <1

3482 1555 999 1716 766 492 9 4 2 4 2 1

1484 2270 1180 747 1108 606 4 6 3 2 3 2

% (‘San Giorgio’ ‘Ijzer-5’).
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[1; 4 %.
-

–
-235’

– 269 -1 ‘Marilandika’, 
–

-1

-

>1,0
1,0 -
0,5

<0,5 >1,0
1,0 -
0,5

<0,5 >1,0
1,0 -
0,5

<0,5

‘Ijzer-5’ 1,6 1,6 1,3 96 168 35 411 714 118

‘Ghoy’ - 2,4 1,5 - 185 56 - 1160 219

‘Dorskamp’ - 1,9 2,2 - 55 27 - 270 154

‘Gelrica’ 2,3 1,2 1,6 61 51 34 360 163 140

‘HeidemiJ 1,0 1,9 1,3 30 42 46 78 205 151

‘Marilandika’ 1,2 0,7 1,3 36 32 46 110 62 1511

‘Robusta’ 1,3 1,7 1,6 78 38 37 267 164 150

‘Blank du Poitou’ 1,2 1,7 1,5 39 73 23 122 317 91

‘Serotina’ 1,1 1,3 1,3 40 48 24 109 166 83

‘Tardif de 
Champagne’

1,2 1,9 1,2 28 45 42 89 225 135

‘I-45/51’ 0,5 1,4 1,4 30 32 17 40 113 64

‘I – 214’ - 2,3 1,6 - 57 18 - 336 73

‘Vereecken’ 1,3 1,3 1,7 42 43 48 140 152 213

‘San Giorgio’ 1,2 1,4 1,4 69 58 44 220 220 160

‘V-235’ 1,1 1,3 1,0 28 33 12 81 112 31

‘Rochester’ 0,9 1,0 1,2 30 20 11 68 53 35

2,6 1,9 1,5 33 28 20 227 133 79

-

1160
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“STUMP” TYPE OF POPLAR PLANTATION MANAGEMENT IN POLISSYA 

REGION OF UKRAINE

I. Odarchenko, V. Maurer

Abstact. Productivity and shoots output of 17 poplar cultivars in plantations 
with “stump” type of management are characterized. The expediency of their use 
for biomass production and planting material (cuttings) output were evaluated. The 
optimum height of mother plant’s stump to ensure the greatest productivity of most 
cultivars is range of 1.0 to 0.5 m. Cultivars ‘Ghoy’ and ‘I -214’ are appropriate for 
wood biomass production in the examined region. Cultivars ‘Ghoy’, ‘Marilandika’ 
and ‘Ijzer-5’ are the most productive for planting material (cuttings) store.

Keywords: poplar, plantations establishment, cultivar, “stump” type of 
plantation management, biomass, cuttings.
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F0 554,7 714,7 581,3 529,0 666,7 762,7 485,3 560,0 576,0

F1 922,7 1146,7 981,3 890,0 1141,3 1312,0 752,0 840,0 855,3

Fp 1509,3 2165,3 1834,7 1482,7 2282,7 2618,7 1898,7 2090,7 2213,3

Fm 1541,3 2122,7 2021,3 1589,3 2293,3 2629,3 1845,3 2066,7 2176,0

Fst 777,3 1098,7 954,7 800,0 970,7 1520,0 834,7 893,3 970,7

dF1 (1) 368,0 432,0 400,0 361,0 474,6 549,3 266,7 280,0 279,3

Fv (2) 954,6 1450,6 1253,4 953,7 1616,0 1856,0 1413,4 1530,7 1637,3

dF1/Fv 0,386 0,298 0,319 0,379 0,294 0,296 0,189 0,183 0,171

Fv/Fp 0,632 0,670 0,683 0,643 0,708 0,709 0,744 0,732 0,740

kFst 0,5 0,5 0,5 0,5 0,6 0,4 0,5 0,6 0,6

K1 0,4 0,5 0,5 0,4 0,5 0,5 0,6 0,6 0,6

K2 0,6 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7

K3 0,4 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
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F0

C. heracleifolia, C. fargesii ’Paul Farges’, C. viticella
F0, 62,7 

C. macropetala ’Maidwell 
Hall’ –

Fv/Fp

0,63 (C. integrifolia C. alpina ’Pamela Jackman’
(C. texensis ’Princess Diana’, C. macropetala 

lematis 

Clematis. 1 – C. integrifolia ’Aljonushka’, 2 – C. heracleifolia, 3 – C.
ispahanica ‘Zvezdograd’, 4 – C. tibetana, 5 – C. fargesii ’Paul Farges’, 6 – C. 
viticella, 7 – C. macropetala ’Maidwell Hall’, 8 – C. alpina ’Pamela Jackman’, 9 
– C. texensis ’Princess Diana’
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. 1 – C. integrifolia ‘Aljonushka’, 2 – C. heracleifolia, 3 – C.
ispahanica ‘Zvezdograd’, 4 – C. tibetana, 5 – C. fargesii ’Paul Farges’, 6 – C.
viticella, 7 – C. macropetala ’Maidwell Hall’, 8 – C. alpina ’Pamela Jackman’, 9 
– C. texensis ’Princess Diana’
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phenomenon in the plants leaves] / V. T. Kondratov, V. O. Romanov, Yu. O. 
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CHLOROPHYLL FLUORESCENCE INDUCTION OF THE GENUS 
CLEMATIS L. REPRESENTATIVES LEAVES IN KIEV CONDITIONS

I. Kovalyshyn, A. Pinchuk, M. Taran, R. Shvets
Abstract. Urban environment factors affect adversely on growth and 

development of plants which are cultivated there. This situation leads to 
weakening of thair body and increase susceptibility to disease. The use of 
rapid diagnostic methods (one of them is chlorophyll fluorescence induction 
method) allows to identify and eliminate the lesion or nutrition elements 
deficiency at early stages for in-the-field replacement. The objects of research 
are species and cultivars from genus Clematis L.. The aim of reseach was 
analysis of clematises photosynthetic apparatus for determination of plants 
general state and environmental factors influence on them. Measurements 
were carried out using a portable device “Floratest”. For a number of CFI key 
indicators and ratiosdetermination the Kautsky curves had been analyzed. 
This information allows to estimate the influence of environmental factors and 
paticular species or cultivar fitures on plants state and describe the progress of 
photosynthesis light phase and photochemical processes efficiency for 
assimilating light energy in dark phase. Results of chlorophyll fluorescence 
induction curves analysis releav high flexibility in the leaves chloroplasts 
structural organization of genus Clematis represenratives, which had been 
characterized by parameters F0, Fp, Fv / Fp. Enough effective structural 
organization inherent for Pigment System FS (II). Obtained after calculating 
indicator index show that the plants are free from virus infection. Leaves 
chloroplasts had been characterized by significant chlorophyll fluorescence 
decline to a stationary level. It’s a sign of intensive passing of dark 
photochemical reactions.

Keywords: chlorophyll fluorescence induction, Kautsky curve, 
photosynthesis, Clematis.
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Pinophyta Magnoliophyta
Least Concern (LC): Robinia 

pseudoacacia L., Quercus palustris Muenchh., Quercus robur L., Quercus 
rubra L, Betula pendula Roth., Betula  pubescens Ehrh., Betula  dahurica Pall.,  
Alnus glutinosa (L.) Gaerth, Carpinus betulus L., Corylus avellana L., Tamarix
tetrandra Pall., Salix alba L., Populus nigra L., Tilia platyphyllos Scop., Vitis
vinifera L., Chamaecyparis pisifera Sieb. Zuss., Juniperus communis L, 
Juniperus sabina L., Juniperus excelsa M.Bieb, Thuja  occidentalis L., Larix 
desidua Mill,  Larix kaempferi (Sieb. Zuss.) Gord, Larix sibirica Ledeb, 
Pseudotsuga menziesii (Mirb.) Franco., Pinus nigra J.F.Arnold., Pinus 
sylvestris L, Pinus   strobus L., Picea abies Karst, Picea pungens Engelm., 
Picea glauca (Moench) Voss.

Endangered Armeniaca vulgaris
Zelkova carpinifolia (Pall.) 

Dipp, Aesculus hippocastanum L., Juglans regia
(Near Threatened 

(NT). 
Syringa josikaea J.Jacq. ex Rchb., Malus sylvestris

Data Deficient (DD) –
Syringa josikaea 

– Alnus glutinosa (L.) Gaerth 
Juniperus excelsa M.Bieb

Thuja occidentalis L.
- Juniperus communis

Juniperus sabina L. –
Chamaecyparis pisifera Sieb. Zuss. –
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Larix desidua Mill., Larix kaempferi (Sieb. Zuss.) 
Larix sibirica

Pseudotsuga menziesii
-

Picea abies (L.) Kars. –
- Picea pungens
-

Pinus sylvestris

-
Pinus nigra 

Betula pendula Betula pubescens 
- - -

Tamarix tetrandra 
Quercus  rubra
Betula dahurica Picea glauca (Moench) 

Vitis vinifera Alnus glutinosa (L.) 

Carpinus betulus -
-

Quercus robur L. 
- Robinia pseudoacacia -
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Corylus avellana L., Quercus rubra L., Zelkova 
carpinifolia Populus nigra

Aesculus 
hippocastanum -

Juglans regia
Syringa josikaea 

Larix desidua Mill, Larix kaempferi (Sieb. 
Zuss.) Gord, Larix sibirica Ledeb, Picea pungens Engelm., Thuja occidentalis
L., Pinus strobus L., Aesculus hippocastanum L., Alnus glutinosa (L.) Gaerth. 

Juniperus 
communis L, Juniperus sabina L., Pseudotsuga menziesii (Mirb.) Franco., 
Zelkova carpinifolia (Pall.),  Betula pendula Roth.,  Betula pubescens Ehrh. 

-
-
-
- -
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Alnus 
glutinosa

-

-

–
-

-

-

-

-

1.
– 1996. – – –10. 

2. - -

-
–9

– 2015. – –128. 



– 2016. –  

191

3. -

– 2016. – –
http://zakon3.rada.gov.ua/laws/show/2456-12/page2. 

4.

– –63. 
5. -

– –113. 
6. -

– –11.
7.

– 1996. – –
8. - -

– –
166.

9.

– –
173.

10.

–
–147.

11.

– –101.
12.

– –131.
13.

–
–175.

14.

– –97.
15.
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–
216–223.

16.
– –

2011. – –112.
17.

– –198. 
18. - -

-

– –116.
19.

– – –122. 
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ZONING AND THE VALUE OF THE PARK-MONUMENT OF LANDSCAPE 
ART “BAYRAK” (VOLYN OBLAST)

Dzyba 
Abstract. Protected objects depending on the size, category, mode, 

degree of integrity have a set of values. Parks-monuments of landscape art 
(PMLA) play a significant role not only as recreation zone for visitors but also 
to preserve the valuable species of plants. The condition of the plants that 
grow in the Park depends on its territorial organization. 

During the conducted research in 2015–2016 routing method was 
applied. It was carried out the processing of herbarium material, the study of 
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literary sources (laboratory method). The species are being under protection 
according to the Red List of International Union for conservation of nature, 
Bern Convention, European Red List, red book of Ukraine. 

PMLA “Bayrak” is one of the most valuable objects of the natural reserve 
area of Ukraine. On its territory grow 131 species of woody plants, 9 cultivars 2 
varieties and 2 hybrids, 35 species (27 %) of them are under protection. The 
greatest number are protected and Red list of the International Union for 
conservation of nature.

It was selected ten values (scientific, historical, collectible, cultural, 
educational, health-recreational, environmental, aesthetic, exemplary, ethical) 
of the PMLA “Bayrak”. 

It was carried out the analysis of the territorial organization PMLA 
“Bayrak”, clarified the taxonomic composition of woody plants, and the place of 
growth of  genrerate. Functional zoning of the territory was proposed. The 
following zones were allocated: a strictly protected (6 % of the total area); 
science (15 %); exposure (74%); administrative (5 %).

Keywords: rare spieces of woody plants, functional zoning, the Park-
monument of landscape art “Bayrak”, value, Volyn oblast.
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-

Picea abies
occidentalis L.

Quercus robur L., Tilia cordata Mill., Fraxinus excelsior L., 
Ulmus glabra Huds., Acer platanoides Acer 
negundo L., Acer campestre L., Alnus glutinosa (L.) Gaerth, Robinia pseudoacacia 
L., Aesculus hippocastanum L., Betula pendula Roth., Malus domestica Borkh., 
Populus tremula L., Salix alba L., Salix fragilis L., Corylus colurna L., Syringa 
vulgaris L., Sambucus nigra L., Sorbus aucuparia L., Chaenomeles japonica
(Thunb.) Lindl., Eonymus verrucosa Scop., Hydrangea arborescens

Larix polonica
Pinus 

sylvestris 

Picea abies (L.) 
Karst., L., Larix polonica Rasib. 

–
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–

Robinia pseudoacacia Larix decidua Mill., Arn., 
Tilia cordata Mill., Acer platanoides L., Acer campestre Padus serotina 

Rosa L., 
Syringa vulgaris L., Philadelphus coronarius L., Ribes aureum Pursh., Persica 
vulgaris Mill., Elaeagnus argentea

Larix 
decidua Picea abies (L.) Karst., 

Aesculus hippocastanum

Alnus glutinosa (L.) Gaerth, Picea abies (L.) Karst., Pseudotsuga 
menziesii 

- -
Pinus sylvestris L., Betula pendula 

Roth., Populus alba L., Populus tremula L., Fraxinus excelsior L., Robinia 
pseudoacacia L., Acer platanoides L., Acer negundo L., Quercus rubra L., Quercus 
robur L, Tilia cordata Mill., Crataegus monogina Jac., Sambucus tigrani Troitsky, 
Sambucus nigra 

Larix decidua Mill., 
Picea abies (L.) Karst., Pseudotsuga menziesii (Mirb.) Franco.

-

1.
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7.

–
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FORMATION MODERN STATE PLANTATIONS OF TREES PARKS, 

MONUMENTS OF LANDSCAPE ART IN POLISSYA OF THE SUMY 

REGION

A. Savoskina 

Abstract. 

of plantations and the current status plantations of two parks, monuments of 
landscape art in Polissya Sumy region - Kochubeevsky and Vozdvyzhensky. 
As a result of field research areas noted in the two parks of varying degrees of 
park ecosystems degradation, due to changes in moisture conditions and lack 
of proper care. As part dendroflora dominated by autochthonous species, a 
significant part of the introduced species of woody plants, including 
dendrosozofits (Thija occidentalis L., Robinia pseudoacacia L., Aesculus 
hippocastanum L., Pseudotsuga menziesii (Mirb.) Franco and others).

Keywords: park-monuments of landscape art, Kochubeevsky park, 
Vozdvyzhensky park Ukrainian Polissya, Sumy region, dendroflora.
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-
D. peltata,

D. peltata

– – –5,5 ºC. 
–

-

D. peltata
in vitro

[4].

D. peltata (5 %, 10 %, 
15 %, 20 %, 25 %, 30 %).

- -

–

28

. -
D. peltata

22.04±2,3 03.05±0,8.
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D. peltata

D. peltata (Torr. ex Benth.) 
– –

D. peltata

- – -
D. peltata –

–

–

–

D. peltata (Torr. ex Benth.) Voss

2014 2015 2016

34,2±1,6 31,8±3,1 37,6±2,7

- D. peltata

D. peltata

-
-
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D. peltata,
-

–85,6

D. peltata (Torr. ex Benth.) Voss

% %

2014 411±15,3 82,2 89±21,4 17,8

2015 394±24,3 78,8 106±11,6 21,2

2016 428±17,3 85,6 72±22,2 14,4

D. peltata

D. peltata

-
D. peltata –

[4]
D. peltata

D. peltata -

in vitro

D. peltata 

5 10 15 20 25 30

14,7 33,2 42,4 31,5 27,4 22,6

42,7±5,8 39,3±4,1 43,6±4,7 43,4±5,2 40,7±4,5 38,8±3,7
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D. peltata, 

14,7 – 42,4 %

–

–

. -
D. peltata
-

D. peltata
78,8–85,6  %.

D. peltata

1.
–

2011. –
2.

– –
3.

– – 102
4. –

–
5.

– –
364
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-
DARMERA PELTATA (Torr. x Benth.)

,
. -

–

MORPHO-PHYSIOLOGICAL CHARACTERISTICS OF POLLEN OF 
PLANTS DARMERA PELTATA (Torr. ex Benth.) VOSS IN CONDITIONS

OF KIEV
I. Shvets,  

. The article contains results of the study of morpho-
physiological properties of pollen the introduced plants of Darmera peltata 
(Torr. Ex Benth.) Voss in Kiev in connection with the prospects of their 
practical use in landscaping and expanding the introduction of the range. 
Research biometric characteristics of pollen grains (shape, size, pollen tube 
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length) held by Nikon Eclipse E200 microscope.The potential fertility of pollen 
grains of plants D. peltata was determined by acetocarmine method, vitality of 
pollen grains was determined by wet chamber method in an incubator. Has 
been defined the optimal environment for the germination of pollen grains by 
use of sucrose solutions of different concentrations. The features of the 
germination of pollen tubes were analyzed.

Keywords: introduction, Darmera peltata, pollen, pollen grains, fertility, 
sterility, viability, pollen tube.
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Aesculus pavia L., Rhus typhina L., Gleditsia triacanthos L.,  
Acer platanoides L. «Globosum», Cercidiphyllum japonicum
Phellodendron amurense Rupr., Catalpa speciosa  War. ex Engelm., Magnolia 
soulangeana Soul.-Bod. Liriodendron tulipifera L. 

–
– –

–

– –
-

-

– 8, 
– –

.

–
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– –

-

– – –
– – –

– 4,5 2 –
–

0,5 – – – – 4,5 
–
– – ,3 –

–
– – –

25 – –

Cercidiphyllum japonicum (10,4 – -

– 30
–

Rhus typhina – 30°

Acer platanoides «Globosum» 
Rhus typhina (– 30°

–
– Rhus typhina

Cercidiphyllum japonicum (25,4 %), 
Acer platanoides «Globosum» (33,4 %) Gleditsia triacanthos (26,4 %).

–
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Aesculus pavia L.)

16,0 16,0 16,4 24,0

– 25 24,8 21,6 25,8 30,0

– 30 43,4 39,0 41,8 70,0

Rhus typhina L.)

61,8 16,0 14,4 10,0

– 25 84,0 21,4 24,4 50,0

– 30 84,6 63,4 66,0 90,0

(Gleditsia triacanthos L.)

13,0 10,0 12,4 30,0

– 25 19,4 20,0 19,4 40,0

– 30 39,0 33,8 26,4 44,0

Cercidiphyllum japonicum Sieb. Et Zucc.)

10,4 10,2 12,8 16,0

– 25 18,0 20,0 16,0 30,0

– 30 27,0 29,0 25,4 36,0

(Phellodendron amurense Rupr.)

14,0 16,0 18,4 30,0

– 25 26,2 18,6 27,2 40,0

– 30 51,0 41,8 47,8 80,0

(Catalpa speciosa War. ex Engelm.)

22,4 11,0 14,0 24,0

– 25 38,2 33,0 37,2 46,0

– 30 69,0 43,4 50,2 80,0

(Magnolia soulangeana Soul.-Bod.)

14,6 11,8 12,8 14,0

– 25 32,6 28,6 32,2 50,0

– 30 51,8 49,4 55,2 70,0

Liriodendron tulipifera L.)

8,6 9,4 10,8 10,0

– 25 22,0 14,6 21,0 30,0

– 30 66,0 56,4 57,2 70,0

«Globosum» (Acer platanoides «Globosum»)

11,2 8,4 12,4 12,0

– 25 20,2 19,0 22,6 30,0

– 30 37,4 26,4 33,4 40,0
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Cercidiphyllum japonicum (49,4 – 117,4 %),  Acer platanoides «Globosum»
(44,0–137,2 %) Gleditsia triacanthos (65,4 –

– 30 

-

Rhus typhina

– –
– 16,0 – 63,4 %.

Rhus typhina (71–
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-

–
–

– 25 
Cercidiphyllum japonicum Rhus typhina

– 30 Rhus 
typhina, Magnolia soulangeana, Catalpa speciosa, Liriodendron tulipifera
Phellodendron amurense

.

Cercidiphyllum japonicum Acer platanoides «Globosum» Gleditsia 

triacanthos Aesculus pavia Liriodendron tulipifera Phellodendron 

amurense Magnolia soulangeana Catalpa Rhus typhina.

Cercidiphyllum japonicum, Acer platanoides «Globosum», 
Gleditsia triacanthos Aesculus pavia.

Rhus typhina, Magnolia soulangeana, Catalpa speciosa, Liriodendron 
tulipifera Phellodendron amurense
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1. . . Rhus thyphina
. . .

. . – 2013. – . 23.16. – –
73.

2. – -
, 1966. –

3. Tilia cordata Mill. 

– - – –
130.

4.

– –
–

5. –
–

6.

–
- - – 2005. – – –180.

7.
–

1982. –
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ASSESSMENT OF THE FROST HARDNESS OF INTRODUCED 
SPECIES OF WOODY PLANTS UNDER THE LUTSK’s CONDITIONS

M. Shepelyuk 
Abstrsct. The determinations results of the frost hardness of nine 

introduced species of woody plants in the conditions of Lutsk are described. 
The degree of tissue sprout damage by direct freezing method is analyzed and 
its basic laws are specified. The assessment comparative analysis of the 
introduced species damage depending on freezing temperature is presented.

Keywords: frost, woody plants, freezing, tissue, degree of injury, sprout, 
samples, temperature, introduced species.
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3
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3 – 250 
– – 430 × 50 

-

.

– –

1 – – 3.

1 2

1 2
Yi- - - -

1 –1 34 –1 20 +1 3,792

2 +1 39 –1 20 –1 1,806

3 –1 34 +1 80 –1 1,991

4 +1 39 +1 80 +1 0,829

1 –1 35 –1 20 +1 3,890

2 +1 40 –1 20 –1 1,881

3 –1 35 +1 80 –1 2,101

4 +1 40 +1 80 +1 0,929

-

1 –1 37 –1 20 +1 3,951

2 +1 42 –1 20 –1 1,957

3 –1 37 +1 80 –1 2,101

4 +1 41 +1 80 +1 0,916
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1 2

1 2
Yi- - - -

1 –1 27 –1 20 +1 4,526

2 +1 32 –1 20 –1 1,889

3 –1 27 +1 80 –1 2,271

4 +1 32 +1 80 +1 0,829

1 –1 29 –1 20 +1 4,498

2 +1 34 –1 20 –1 2,009

3 –1 29 +1 80 –1 2,271

4 +1 34 +1 80 +1 0,936

-

1 –1 32 –1 20 +1 4,687

2 +1 37 –1 20 –1 2,131

3 –1 32 +1 80 –1 2,337

4 +1 37 +1 80 +1 0,860

1 2

1 2
Yi- - - -

1 –1 24 –1 20 +1 5,218

2 +1 29 –1 20 –1 2,032

3 –1 24 +1 80 –1 2,347

4 +1 29 +1 80 +1 0,571

1 –1 27 –1 20 +1 5,229

2 +1 32 –1 20 –1 2,170

3 –1 27 +1 80 –1 2,405

4 +1 32 +1 80 +1 0,677

-

1 –1 30 –1 20 +1 5,407

2 +1 35 –1 20 –1 2,348

3 –1 30 +1 80 –1 2,584

4 +1 35 +1 80 +1 0,860

4–6
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–

y = 2,10 – 0,79x1 – 0,69x2 + 0,206x1x2, (1)

= 22,85 – 0,52 – 0,19T + 0,041 (2)

–

y = 2,20 – 0,80x1 – 0,68x2 + 0,209x1x2 , (3)

= 23,69 – 0,53 – 0,19T + 0,0042 (4)

- –

y = 2,23 – 0,79x1 – 0,72x2 + 0,20x1x2, (5)

= 24,58 – 0,52 – 0,20T + 0,004 (6)

–

y = 2,38 – 1,02x1 – 0,83x2 + 0,298x1x2 , (7)

= 25,28 – 0,706 – 0,217T + 0,0059 (8)

–

y = 2,43 – 0,96x1 – 0,82x2 + 0,288x1x2 , (9)

= 25,62 – 0,671 – 0,223T + 0,0058 (10)

- –

y = 2,50 – 1,01x1 – 0,91x2 + 0,27x1x2, (11)

= 25,62 – 0,67 – 0,223T + 0,0058 (12)

–

y = 2,54 – 1,24x1 – 1,08x2 + 0,352x1x2 , (13)

= 27,74 – 0,849 – 0,241T + 0,0071 ; (14)

–

y = 2,62 – 1,20x1 – 1,08x2 + 0,333x1x2 , (15)

= 29,26 – 0,812 – 0,250T + 0,0067 ; (16)

- –

y = 2,80 – 1,20x1 – 1,08x2 + 0,334x1x2 , (17)
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= 29,45 – 0,812 – 0,251T + 0,0067 (18)
–

q = 0. 

1 2

1 2

7

110exp
mm
TT

R

U
, (19)

m, U0 m –

m – –

U0 –
– –

m –
R –

– – –

  
-

1 2 3 4

4,526 1,889 2,271 0,828

4,514 1,875 2,277 0,841

4,498 2,008 2,271 0,935

4,494 1,993 2,275 0,94

-

4,687 2,131 2,337 0,86

4,699 2,117 2,329 0,849
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.
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2.
http://www.kmm.ua/ua/produkiya/plity-mdf-ua/126-galuz-zastosuvannya-
mdf/.

3.
–

01.07.2005]. – – –

4.
–

1984. –
5.

– - –
6.

– –
7. -

- – –
– http://ejournal.studnubip.com/zhurnal-

9/ukr/bojko-antsyferova/.
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RELIABILITY ASSESSMENT METHOD MEDIUM DENSITY 
FIBERBOARD (BOARDS MDF) USING MATHEMATICAL MODELS

L. Bojko, O. Ancyferova
Abstract. Medium density fibreboard widely used in construction 

(manufacture of laminate flooring and wall panels, ceiling beams and a variety 
of others.) and furniture production (manufacturing facades and structural 
elements of the body). To conduct the study used a stand on the basis of the 
testing machine P-5. The results of an experimental study of the durability of 
medium density fibreboard (MDF board), on the basis of which it was a 
mathematical (regression) model to predict the durability of MDF boards. The 
results MDF durability resource forecast plates on the regression model were 
compared with the results of calculations by kinetic theory of strength, and it 
was concluded that the thermally activated and regression model adequately 
describes the durability of the material, but the fundamental difference 
between the kinetic model of regression that it combines the impact on the 
durability of not only the external factors, namely, load and temperature, but 
also thermally activated parameters that characterize the inner energy 
potential. Therefore, thermally activated, and the model allows more 
informative to study the behavior of materials under load, depending on their 
energy properties.

Keywords: MDF boards, durability life, a mathematical model, the 
theory of thermally activated safety.
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