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The age structure of European ash stands in the forest fund of ten forest enterprises from Sumy, Kharkiv and Poltava
regions was analyzed considering forest site conditions, stand origin, site index and ash proportion in the forest
composition. The average age of ash stands is 68 years for the Left-Bank Forest-Steppe. On average from 46.1 % to
81.6% of European ash stands survive up to the V age class. The average age of ash stands is the highest in the
forest-steppe part of Sumy Region in D, and Ds, in Kharkiv Region in D,, and in Poltava Region in C, and Cs. The
average age is the highest (75 years) in artificial seed stands in Kharkiv Region, in natural seed (86 years) and
vegetative (77 years) origin in Sumy Region. The survival of pure and almost pure ash stands is the highest in
Kharkiv Region and the lowest in Poltava Region. In the legislatively adopted maturity age (V11 age class) survival
of European ash with its proportion of 80-100 % is 26.5 %, 13.1 % and 3.2 % in Kharkiv, Sumy and Poltava
Regions respectively. Correction of the main felling age in forests that are possible for exploitation is suggested
considering the possible loss of timber quality as a result of forest damage by different causes.
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Introduction. Recently health condition of forest trees have been worsening (Matsiakh &
Kramarets 2014, Davydenko & Meshkova 2017, Linnakoski et al. 2019), which is connected with
anthropogenic disturbances (Paap et al. 2018), climate change (Shvidenko et al. 2017), and a spread
of injurious organisms (Davydenko & Meshkova 2017). European ash (Fraxinus excelsior L.) is
currently threatened across most of its distributional range by ash dieback, caused by
Hymenoscyphus fraxineus (Baral et al. 2014). In eastern Ukraine, first ash decline symptoms were
observed in 2010 and the H. fraxineus was detected in symptomatic shoots in 2012 (Davydenko et
al. 2013). In western Ukraine, Hymenoscyphus fraxineus was identified in 2014 (Matsiakh &
Kramarets 2014). In addition to ash dieback, ash is affected by tuberculosis (Janse 1982, Kulbanska
2015, Davydenko et al. 2019, Meshkova et al. 2019), root rots (Langer 2017), and also damaged by
insects (Meshkova et al. 2017). It results in the premature death of trees and stands, and
deterioration of wood quality (Metzler et al. 2012, Langer 2017). Our previous research showed that
susceptibility of European ash to different pathogens as well as the severity of tree damage increase
with tree age (Meshkova & Borisova 2017). In such a case, the maturity age evaluated by growth
dynamics is much higher than the actual age of tree mortality from disease. A similar situation was
shown for silver birch (Betula pendula Roth) (Meshkova & Koshelyaeva 2019).

The aim of this work was to define the age structure of European ash stands in the Left-Bank
Forest-Steppe considering forest site conditions, stand origin, site index and ash proportion in the
forest composition.

Materials and Methods. The “Ukrderzhlisproekt” Production Association Database (by
1.01.2011) was analyzed for the State Forest Enterprises which are located in the Left-Bank Forest-
Steppe. Sumy Region was represented by two State Enterprises: “Okhtyrske Forest Economy” (FE)
and “Trostyanetske FE”. Poltava Region was represented by three State Enterprises: “Gadyatske
FE”, “Myrgorodske FE” and “Poltavske FE”. Kharkiv Region was represented by five State
Enterprises, namely “Vovchanske FE”, “Gutyanske FE”, “Zmiyivske FE”, “Chuguevo-Babchanske
FE”, and Kharkivska Forest Research Station of Ukrainian Research Institute of Forestry and Forest
Melioration named after G. M. Vysotsky (“Kharkivska FRS”). The territory covers the latitude from
49°35’ N (Poltavske FE) to 50°28° N (Trostyanetske FE), and longitude from 33°36’E
(Myrgorodske FE) to 36°56” E (Vovchanske FE) (Table 1). The data for subcompartments with
European ash as the main forest-forming species have been analyzed by 10-year age classes for
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different forest site conditions, origin (natural and artificial seed origin, vegetative origin), site

index, and proportion of European ash in the stand composition.
Table 1
Characteristics of European ash stands in the forest fund of analyzed forest enterprises

. . Area of ash Proportion of Average age (age
State Forest Enterprise (FE) Lat'tﬂde’ Longitude, stands, asﬁ stands, classg Iim%ts(ing
N E
hectares Y%o** brackets)

Okhtyrske FE 50°18' 34°54' 1874.9 7.9 69 (11-XV)
Trostyanetske FE 50°28' 34°28' 885.3 4.3 86 (I-XVIII)
Vovchanske FE 50°17' 36°56' 651.0 2.5 67 (1-XI111)
Gutyanske FE 50°08' 35°21" 180.4 0.7 63 (111-XI)
Zmiyivske FE 49°42' 36°22' 410.0 1.1 63 (I-1X)
Chuguevo-Babchanske FE 49°52' 36°44' 875.3 4.4 65 (111-X1)
Kharkivska FRS 50°09' 36°31" 53.2 0.3 65 (111-1X)
Gadyatske FE 50°22' 33°59' 218.8 0.8 59 (111-X)
Poltavske FE 49°35' 34°32' 390.7 1.6 55 (I-XI)
Myrgorodske FE 49°57' 33°36' 643.2 2.6 64 (1-X1)
Kharkiv Region *** — — 2169.9 1.7 64 (1-XI111)
Sumy Region *** — — 2760.2 6.3 74 (1-XVIII)
Poltava Region *** — — 1252.7 1.6 60 (1-XI)
Left-Bank Forest-Steppe *** — — 6182.8 2.5 68 (I-XVIII)

*Latitude and longitude for each forest enterprise were evaluated as centroids of respective contours of the
territory using Maplnfo Mapping Package.

**Proportion of ash stands from area of forest covered lands, %.

***Average for analyzed Forest Enterprises from each region or pooled data for Left-Bank Forest-Steppe.

The probability of stand survival up to the mentioned age class was modeled by the method of
Yu. P. Demakov (Demakov 2000), which was successfully tested in the analysis of the survival of
pine stands in Sumy Region (Tovstukha 2012), English oak (Quercus robur L.) (Meshkova &
Didenko 2017) and silver birch (Meshkova & Kosheliaeva 2019) in the Left-Bank Forest-Steppe of
Ukraine. According to the method, the proportion of the stand area of each 10-year age class was
evaluated for each set of subcompartments with respective forest origin, site condition, site index,
and proportion of European ash in the stand composition. Then the proportion of stands’ area,
which survives up to a certain age, was evaluated.

The data were analyzed using MS Excel. Coordinates for each forest enterprise were evaluated
as centroids of respective contours of the territory using MapInfo Mapping Package.

Results and Discussion. Area of European ash stands is the largest in analyzed forest
enterprises of Sumy Region (average area for FE 2760.2 / 2 = 1380.1 ha). Even in Trostyanetske FE
with the lowest area of ash stands in Sumy Region this parameter was larger than in all forest
enterprises of Poltava Region. In Kharkiv Region, an average area of European ash stands is almost
the same as in Poltava Region (2169.9 / 5 = 434.0 ha and 1252.7 / 3 = 417.6 ha respectively), but in
the northern part of the region (Chuguevo-Babchanske FE and Vovchanske FE) it is close to the
value in Trostyanetske FE (see Table 1). The proportion of ash stands is on average 2.4 % for all
analyzed Forest Enterprises in the Left-Bank Forest-Steppe. It is the largest (6.3%) for Sumy
Region and the same (1.6 %) for Poltava and Kharkiv Regions. The proportion of ash stands highly
correlates with ash stands area in the forest fund of forest enterprises (r = 0.98; ro01 = 0.76). It is the
lowest in Gutyanske FE (0.7 %) and the highest in Okhtyrske FE (2.2 %).

The age class of ash stands varies from | to XVIII in different forest enterprises of the Left-
Bank Forest-Steppe. The oldest stands of European ash are in the XVIII age class only in
Trostyanetske FE, in XV and XIII age classes — in Okhtyrske FE and Vovchanske FE respectively,
in X1 age class — in five forest enterprises, in the X age class — in Gadyatske FE, and in the IX age
class — in Kharkivska FRS and Zmiyivske FE (see Table 1). The average age of ash stands is 68
years for the Left-Bank Forest-Steppe. It is the largest in Sumy Region (74 years), the lowest in
Poltava Region (60 years) and is 64 years for Kharkiv Region.
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The average age of ash stands is the highest in Trostyanetske FE (86 years) and it gradually
decreases in the sequence: Okhtyrske FE (69 years), Vovchanske FE (67 years), Kharkivska FRS
(65 years) and so on with the lowest values in Gadyatske FE (59 years) and Poltavske FE (55 years)
(see Table 1). In the dataset of analyzed forest enterprises, the average age class of ash stands tends
to increase with latitude but the correlation is insignificant (r = 0.55; ro s = 0.63).

Analysis of European ash stands by subcompartments with all origins, forest site conditions,
site index and ash proportion in the stand indicates that from 46.1 % (Poltavske FE) to 81.6 %

(Kharkivska FRS) of them survive in the V age class (Table 2).
Table 2
Survival of European ash stands in the forest fund of certain forest enterprises of the Left-Bank Forest-Steppe
(all origins, site index and forest site conditions)

. Average Survival up to age class, %

State Forest Enterprise (FE) age v Vi Vii Vil % X
Vovchanske FE 67 55.6 49.0 34.6 19.7 19.6 13.4
Kharkivska FRS 65 81.6 58.3 25.0 6.0 0.0 0.0
Gutyanske FE 63 62.8 35.7 24.9 10.9 10.1 1.2
Chuguevo-Babchanske FE 62 59.9 26.9 20.1 12.8 11.6 1.4
Zmiyivske FE 63 60.8 49.8 34.5 29.2 0.0 0.0
Trostyanetske FE 86 75.0 64.5 58.5 40.2 35.8 26.1
Okhtyrske FE 69 60.9 53.5 40.0 32.9 23.7 12.1
Gadyatske FE 59 66.1 34.1 14.0 0.7 0.7 0.0
Poltavske FE 55 46.1 38.4 24.5 12.1 7.4 0.7
Myrgorodske FE 64 68.7 51.0 35.8 19.1 8.2 1.4

The part of the stands preserved in the V1 age class is from 26.9 % in Chuguevo-Babchanske
FE to 64.5 % in Trostyanetske FE. Up to VIII age class which is suggested as the age of maturity,
0.7 and 6.0 % of European ash stands survive in Gadyatske FE and Kharkivska FRS respectively.
The highest ash survival in the V111 age class is in Trostyanetske FE and Okhtyrske FE (40.2 % and
32.9 % respectively). Ash stands in Kharkivska FRS and Zmiyivske FE do not survive up to IX age
class, in Gadyatske FE survival is only 0.7 %, and the highest survival in Trostyanetske FE
(35.8 %), Okhtyrske FE (23.7 %) and Vovchanske FE (19.6%) is not so high (see Table 2).

Data grouping by forest site conditions shows that the predominant part of European ash stands

grows in D, — fresh fertile forest site conditions (fsc) (Table 3).
Table 3
Distribution of area of European ash stands by forest site condition types in the forest fund of certain forest
enterprises of the Left-Bank Forest-Steppe (all origins and site index classes )

. Distribution of area, %

State Forest Enterprise (FE) B, C C,Cs D, D, D,
Vovchanske FE 0.00 0.17 0.52 6.79 88.96 3.56
Kharkivska FRS 0.00 0.00 3.95 3.20 85.90 6.95
Gutyanske FE 0.00 0.00 2.51 1.80 91.38 4.31
Chuguevo-Babchanske FE 0.00 0.43 3.49 9.79 85.49 0.79
Zmiyivske FE 0.02 0.39 3.52 41.26 52.13 2.68
Trostyanetske FE 0.17 0.00 0.69 0.75 98.34 0.06
Okhtyrske FE 0.00 0.00 0.20 0.30 94.41 5.08
Gadyatske FE 0.00 0.00 4.39 0.00 82.22 13.39
Poltavske FE 0.00 1.43 46.15 0,51 39.98 11.93
Myrgorodske FE 1.41 0.00 4.10 1.51 87.48 5.49
Kharkiv Region * 0.01 0.30 2.53 13.95 80.79 2.42
Sumy Region * 0.05 0.00 0.36 0.45 95.67 3.47
Poltava Region * 0.73 0.45 17.27 0.93 71.75 8.88
Left-Bank Forest-Steppe * 0.17 0.20 4.55 5.29 85.60 4.20

*Average for analyzed Forest Enterprises from each region or pooled data for Left-Bank Forest-Steppe.

Such proportion is 85.6% in the pooled dataset, from 71.75 % in Poltava Region to 95.67 % in
Sumy Region. In Kharkiv Region the noticeable part of ash stands is in D; — dry fertile fsc
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(13.95 %), and in Poltava Region — in C,—C3 — fresh and moist relatively fertile fsc (46.15 %) and in
D3 — moist fertile fsc (8.88 %). In B, (fresh relatively poor fsc) and C; (dry relatively fertile fsc) ash
stands occupy less than 1 % except for 1.41 % in B, in Myrgorodske FE and 1.43 % in C; in
Poltavske FE (see Table 3).

Survival of European ash in almost all age classes is the lowest in the fresh and moist relatively
fertile forest site conditions (Fig. 1). In the fertile site conditions, ash survival decreases gradually.
In the interval between 111 and VIII age classes the survival is the highest in D; and the lowest in
Dy, but in D, and in D3 ash stands live longer — up to XVII1 and XII age classes respectively.
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Fig. 1 — Survival of European ash stands in the particular forest site conditions in the forest fund of analyzed
forest enterprises of the Left-Bank Forest-Steppe (all origins and site index classes)
(C, — fresh relatively fertile forest site conditions (fsc); Cs — moist relatively fertile fsc;
D, — dry fertile fsc; D, — fresh fertile fsc; D; — moist fertile fsc)
Note: B, — fresh relatively poor forest site conditions is not shown because of very low occurrence

Comparison of the evaluation results by administrative regions shows that in C,—C3 European
ash has the worst survival in Sumy Region and the best in Poltava Region (Table 4).
Table 4
Survival of European ash stands in the particular forest site conditions in the forest fund of analyzed forest
enterprises of the Left-Bank Forest-Steppe grouped by regions (all origins and site index)

Region Average Survival up to age class, %
g age v | vt | v | vl ] IX [ X
C, — C; — fresh and moist relatively fertile forest site conditions

Kharkiv 51 33.3 26.2 4.0 0.0 0.0 0.0

Sumy 33 0.0 0.0 0.0 0.0 0.0 0.0

Poltava 53 30.7 25.2 21.5 20.0 14.1 0.0
D, — dry fertile forest site conditions

Kharkiv 72 81.6 70.1 475 40.8 0.0 0.0

Sumy 64 82.1 55.3 35.8 0.0 0.0 0.0

Poltava 47 41.9 30.8 2.6 2.6 0.0 0.0
D, — fresh fertile forest site conditions

Kharkiv 63 56.3 33.9 25.2 14.8 13.6 5.9

Sumy 74 65.3 57.0 45.9 34.9 27.0 15.8

Poltava 63 69.9 49.0 29.5 12.4 4.8 1.3
D; — moist fertile forest site conditions

Kharkiv 66 79.1 71.6 32.7 6.8 0.0 0.0

Sumy 81 74.1 64.6 53.1 52.5 49.7 42.9

Poltava 61 60.8 47.8 37.1 15.4 9.0 0.0

The average age class of ash stands is the highest in the forest-steppe part of Sumy Region in
D, and D, in the forest-steppe part of Kharkiv Region in D1, and in the forest-steppe part of Poltava
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Region in C, and Cs. In Dy ash survival is the lowest in the forest-steppe part of Poltava Region and
the highest in the forest-steppe part of Kharkiv Region. In D, and D3 ash survival is the highest in
the forest-steppe part of Sumy Region, which is most obvious in the VI-X and VII-X age classes
respectively. In D3 ash survival in the forest-steppe part of Kharkiv Region is higher than in the
forest-steppe part of Poltava Region before VI age class (see Table 4).

Data grouping by stand origin shows that the predominant part of European ash grows in
vegetative stands (Table 5). Artificial seed ash stands predominate in the forest fund of Kharkivska
FRS (82.3 %), Gadyatske FE (77.9 %) and Gutyanske FE (57.6 %). Proportion of natural seed
stands is low in most of analyzed forest enterprises with the highest values in Gadyatske FE

(17.8 %), Trostyanetske FE (16 %), Poltavske FE (12.9 %) and Kharkivska FRS (10.7 %).
Table 5
Distribution of area of European ash stands by stand origin in the forest fund of certain forest enterprises
of the Left-Bank Forest-Steppe (all site index classes and forest site conditions)

. Distribution of area, %

State Forest Enterprise (FE) natural seed artificial seed vegetative
Vovchanske FE 5.6 17.9 76.5
Kharkivska FRS 10.7 82.3 7.0
Gutyanske FE 0.2 57.6 42.2
Chuguevo-Babchanske FE 0.0 17.9 82.1
Zmiivske FE 4.5 13.3 82.2
Trostyanetske FE 16.0 23.1 60.9
Okhtyrske FE 4.2 15.6 80.2
Gadyatske FE 17.8 77.9 4.3
Poltavske FE 12.9 17.8 69.3
Myrgorodske FE 7.9 33.3 58.8
Kharkiv Region * 2.8 21.9 75.3
Sumy Region * 8.0 18.0 74.0
Poltava Region * 11.2 36.2 52.6
Left-Bank Forest-Steppe * 6.8 23.1 70.1

*Average for analyzed Forest Enterprises from each region or pooled data for Left-Bank Forest-Steppe.

A calculation shows that an average age of ash is the highest for the stands of artificial seed
origin (75 years) in Kharkiv Region, of natural seed (86 years) and vegetative (77 years) origin — in
Sumy Region (Fig. 2).

In the forest fund of analyzed forest enterprises of the Left-Bank Forest-Steppe, the most ash
stands have the | site index class (Table 6). Only in the forest-steppe part of Kharkiv Region the
I1-I11 site index classes predominate (61.9 %). The largest proportion of ash stands with 1219 site
index class is in Trostyanetske FE and Okhtyrske FE of Sumy Region (35.5% and 32.7 %
respectively) and in Gadyatske FE and Poltavske FE of Poltava Region (35.2 % and 29.5 %
respectively), their less proportion is in Gutyanske FE and Kharkivska FRS of Kharkiv Region
(28.4 % and 24.2 % respectively) (see Table 6).

Table 6

Distribution of area of European ash stands by site index classes in the forest fund of certain forest enterprises of
the Left-Bank Forest-Steppe (all stand origins and forest site conditions)

. Distribution of area, %

State Forest Enterprise (FE) 0 I T VA,
Vovchanske FE 7.9 45.2 43.9 3.0
Kharkivska FRS 24.2 34.2 39.7 1.9
Gutyanske FE 28.4 46.4 25.2 0.0
Chuguevo-Babchanske FE 0.3 11.8 86.6 1.3
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Continuation of Table 6

. Distribution of area, %

State Forest Enterprise (FE) 0 I T VAY,
Zmiyivske FE 3.9 38.7 56.6 0.8
Trostyanetske FE 35.5 55.7 8.5 0.3
Okhtyrske FE 32.7 50.4 16.6 0.3
Gadyatske FE 35.2 54.3 10.5 0.0
Poltavske FE 29.5 42.4 27.6 0.5
Myrgorodske FE 19.0 50.9 30.0 0.1
Kharkiv Region * 6.2 30.3 61.9 1.6
Sumy Region * 33.5 52.1 14.1 0.3
Poltava Region * 25.1 48.9 25.8 0.2
Left-Bank Forest-Steppe * 22.3 43.8 33.2 0.7

*Average for analyzed Forest Enterprises from each region or pooled data for Left-Bank Forest-Steppe.
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Fig. 2 — Survival of European ash stands of different origins in analyzed forest enterprises of certain regions
of the Left-Bank Forest-Steppe (all site index classes and forest site conditions)

A comparison of survival for European ash stands of different site index classes shows that the
stands of the worse growth have the least longevity (Fig. 3). At the same time, the stands of the best
growth (site indices 1°-1°) have lower survival than those of I-I11 site indices.

Such a conclusion is also true for certain regions (Table 7). The stands of European ash of
IV-V site index classes survive in Poltava Region only up to 11l age class, in Sumy Region — up to
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VI age class, and in Kharkiv Region — up to VII age class. At the same time, the stands of 1>~ site
indices survive up to X1V age class only in Sumy Region. Average age class of European ash stands
is the highest in Sumy Region for stands with 1°-1° and I site indices. For ash stands with 11111 site
index classes the highest average age class is in Poltava Region and for ash stands with V-V site
index classes the highest average age class is in Kharkiv Region.

100 A
_“‘zwi
-~

80 —

Ss‘ \N‘h¢‘v.
— 60 b NCVRELETR
= ~— Al PRSI
2 - . \'!} '...
= 40 [N b tey
= - \"~“o-.
7] -‘ \ 1‘--..:;_‘.,,..‘
20 . S —e.

Il
W

0 il P

I II 11 v v VI vili VIl IX
Age classes

Site index

— Jalg eeeser ] memamIlI] =-. IV-V

Fig. 3 — Survival of European ash stands of particular site index classes in the forest fund of analyzed forest
enterprises of the Left-Bank Forest-Steppe (all origins and forest site conditions)

Table 7
Survival of European ash stands of particular site index classes in the forest fund of analyzed forest enterprises
of the Left-Bank Forest-Steppe grouped by regions (all origins and forest site conditions)

Redion Average Survival up to age class, %
g age V [ v v vin ] ixX [ X [ Xt [ X x| xiv
Site indices 1°~19
Kharkiv 59 553 | 350 | 125 | 0.3 0.3 0.0 00 | 0.0 | 00 0.0
Sumy 63 572 | 444 | 28.6 | 221 | 15.2 2.5 2.0 16 | 04 0.4
Poltava 55 56.0 | 228 | 9.2 0.5 0.0 0.0 00 | 0.0 | 0.0 0.0
Site index |
Kharkiv 61 526 | 40.1 | 22.6 | 120 | 10.8 41 37 | 3.7 | 00 0.0
Sumy 84 75.3 | 69.7 | 609 | 46.0 | 36.2 | 235 | 16.6 | 13.0| 10.0 | 9.6
Poltava 59 62.0 | 51.0 | 322 | 129 | 1.6 0.1 00 | 0.0 | 0.0 0.0
Site indices Il — 11
Kharkiv 66 63.6 | 40.3 | 324 | 226 | 13.1 55 33| 02 | 00 0.0
Sumy 65 494 | 412 | 329 | 274 | 25.8 | 25.0 22 | 0.2 | 0.2 0.0
Poltava 68 65.3 | 52.2 | 404 | 28.2 | 22.8 3.6 00 | 0.0 | 0.0 0.0
Site indices IV-V
Kharkiv 53 54.7 7.2 29 0.0 0.0 0.0 00 | 0.0 | 0.0 0.0
Sumy 33 11.3 0.0 0.0 0.0 0.0 0.0 00 | 0.0 | 0.0 0.0
Poltava 30 0.0 0.0 0.0 0.0 0.0 0.0 00 | 0.0 | 00 0.0

In analyzed forest enterprises the most frequent ash proportion in the stand composition is 50—
70 %, which varies from 47.5 % in Gadyatske FE to 68.9 % in Trostyanetske FE (Table 8). Pure ash
stands are very rare in the Left-Bank Forest-Steppe. The stands with 80-100 % of ash make up
15.5 % on average in the Left-Bank Forest-Steppe, and from 10.3 % to 21.2 % in its different
regions (see Table 8).

A comparison of European ash stands having different proportion of this species in the forest
composition shows that survival of pure (100 % of European ash) and almost pure (80-90 % of
European ash) stands sharply decreases after V age class (Fig. 4).
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Table 8
Distribution of the area of European ash stands by ash proportion in the forest composition in the forest fund
of certain forest enterprises of the Left-Bank Forest-Steppe
(all stand origins, forest site conditions and site indices)

. Distribution of area by ash proportion, %

State Forest Enterprise (FE) 80100 % of ash 50-70 % of ash 10-40 % of ash
Vovchanske FE 24.3 60.3 15.4
Kharkivska FRS 23.3 59.6 17.1
Gutyanske FE 23.7 53.3 23.0
Chuguevo-Babchanske FE 22.5 61.6 15.9
Zmiyivske FE 12.2 64.0 23.8
Trostyanetske FE 6.4 68.9 24.7
Okhtyrske FE 12.1 64.5 23.4
Gadyatske FE 40.4 47.5 12.1
Poltavske FE 15.6 51.1 33.3
Myrgorodske FE 10.5 63.1 26.4
Kharkiv Region * 21.2 60.9 17.9
Sumy Region * 10.3 65.9 23.8
Poltava Region * 17.3 56.7 26.0
Left-Bank Forest-Steppe * 15.5 62.3 22.2

*Average for analyzed Forest Enterprises from each region or pooled data for Left-Bank Forest-Steppe.

The highest survival was detected for the stands with 50-70% of European ash and the lowest
one for the stands with a low proportion of European ash (up to 40 %) (see Fig. 4).
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Fig. 4 — Survival of ash stands with particular European ash proportion in the stand composition in the forest
fund of analyzed forest enterprises of the Left-Bank Forest Steppe (all origins, site index classes,
and forest site conditions)

The average age of European ash stands in the analyzed forest enterprisers of the Left-Bank
Forest-Steppe is the highest in the mixed stands with 50-70 % of European ash, which makes up 71
years on average (Table 9). This conclusion is true for Sumy and Poltava Regions, however, in
Poltava Region, this value is lower (79 and 64 years for Sumy and Poltava Regions respectively).
The average age class of European ash stands in the analyzed forest enterprisers of Kharkiv Region
is the highest for forests with a greater proportion of ash (72 for stands with 80-100 % of ash).

The survival of pure and almost pure European ash stands is the highest in Kharkiv Region and
the lowest in Poltava Region (Table 9). Survival of stands with 50-70 % of European ash is the
highest in Sumy Region, especially after V age class. Survival of the stands with a low proportion
of European ash (up to 40 %) is the highest in Kharkiv Region up to V age class, and then in Sumy
Region. In Kharkov Region, plantations with a higher proportion of ash are characterized by the
greatest survival for the entire period of growth. In Sumy Region, the stands with 50-70 % of
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European ash are characterized by the greatest survival for the entire period of growth, and survival
of pure and almost pure stands sharply decreases.
Table 9
Survival of European ash stands with particular ash proportion in the stand composition in the forest fund of
analyzed forest enterprises of the Left-Bank Forest-Steppe grouped by regions
(all origins, site index classes and forest site conditions)

Region Average Survival up to age class, %

age v | v [ vt [ v [ v | X | X | X

European ash proportion is 80-100 %
Kharkiv 72 90.8 77.7 54.9 40.6 26.5 24.4 6.1 0.0
Sumy 61 77.5 54.7 48.3 26.4 13.1 2.7 0.1 0.0
Poltava 56 76.9 60.0 33.0 10.1 3.2 2.9 1.3 0.0

European ash proportion is 50-70 %
Kharkiv 64 83.2 58.4 40.2 28.7 18.9 9.4 5.5 4.1
Sumy 79 82.4 73.9 64.8 53.0 42.3 32.8 17.6 9.8
Poltava 64 80.2 70.8 52.1 36.7 16.8 7.7 0.0 0.0

European ash proportion is up to 40%
Kharkiv 54 77.5 41.9 18.0 9.2 2.9 2.7 0.1 0.0
Sumy 65 58.2 46.8 39.2 34.9 25.2 24.0 20.7 13.5
Poltava 57 68.7 41.2 34.1 22.8 14.0 7.2 2.8 0.0

In suggested maturity age (VI age class (Shvidenko et al. 1987)) survival of European ash
with its proportion of 80-100 % is 26.5 %, 13.1 % and 3.2 % in Kharkiv, Sumy and Poltava
Regions respectively. Survival of stands with 50-70 % of European ash in such age is 18.9 %,
42.3 % and 16.8 % in Kharkiv, Sumy and Poltava Regions respectively, and those of stands with
10-40 % of European ash is 2.9 %, 25.2 % and 14 % (see Table 9).

Considering ash stands low survival, the age of the main felling in forests that are possible for
exploitation can be reduced since a large volume of high-quality wood is lost as a result of forest
damage by different causes. However, in other categories of forests, the trees can provide ecological
functions for several decades while they are still alive and even after death. Moreover, in the disease
foci, single surviving trees, which are usually harvested during clear-felling, can be a source of
natural selection of resistant individuals.

Conclusions.

1. The average age of ash stands is 68 years for the Left-Bank Forest Steppe. It is the largest in
Sumy Region (74 years), the lowest in Poltava Region (60 years) and is 64 years for Kharkiv
Region. On average from 46.1 % (Poltavske FE) to 81.6 % (Kharkivska FRS) of European ash
stands survive up to the V age class.

2. The average age of ash stands is the highest in the forest-steppe part of Sumy Region in
fresh fertile and moist fertile forest site conditions, in the forest-steppe part of Kharkiv Region in
dry fertile forest site conditions, and in the forest-steppe part of Poltava Region in fresh and moist
relatively fertile forest site conditions.

3. Atrtificial seed ash stands predominate in the forest fund of Kharkivska FRS (82.3 %),
Gadyatske FE (77.9 %) and Gutyanske FE (57.6 %). An average age of European ash is the highest
(75 years) in artificial seed stands in Kharkiv Region, in natural seed (86 years) and vegetative
(77 years) origin in Sumy Region.

4. The highest survival rate was detected for the stands with 50—70 % proportion of European
ash. The survival of pure and almost pure European ash stands is the highest in Kharkiv Region and
the lowest in Poltava Region.

5. In the legislatively adopted maturity age (V11 age class) survival of European ash with its
proportion of 80-100 % is 26.5 %, 13.1 % and 3.2 % in Kharkiv, Sumy and Poltava Regions
respectively. Correction of the age of the main felling in forests that are possible for exploitation is
suggested considering the possible loss of timber quality as a result of forest damage by different
causes.
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Memkosa B. JI.2, Bopucosa B. 12

BIKOBA CTPYKTYPA HACAJDKEHb SICEHA 3BUYAMHOI'O (FRAXINUS EXCELSIOR L. VY
JIIBOBEPEXXHOMY JIICOCTEIY YKPATHU

1. Vkpaincokuii  Hayko6o-0ocnionuu — IHcmumym — Jic08020  2ocnodapcmea  ma - azponicomeniopayii
im. I. M. Bucoywvrozo

2. Xapxiscokuil HayionaneHuil azpapHuil yHieepcumem im. B. B. [lokyuaesa

[IpoananizoBaHO BIKOBY CTPYKTYpPY HAca/KeHb SCEHa 3BHYAMHOTO B JiCOBOMY (DOHII JIiCOTOCIOTApCHKUX
mianpueMcTB CyMmcbkoi, XapkiBcbkoi Ta ITonTaBcbkoi obmacTeil 3 ypaxXyBaHHSIM JIICOPOCIMHHUX YMOB, MOXOKEHHS
Haca/KeHb, OOHITETY Ta ydacTi siceHa B ckimani. CepenmHiil Bik siceHa 3BuYaitHoro B JliBoOepexHOMY ricocTerry
cTaHOBUTH 68 pokiB. Bix 46,1 mo 81,6 % sceHOBHX HacaIKeHb MOXKHBAIOTH 10 V Kiacy BiKy. CepemHill BiK SCEHOBHX
Haca/PKeHb € HaiOuTbmuM y JicocternoBiii wactuHi Cymcpkoi obmacti y D, Ta Dj, y Xapkicekit — y Dy, a y
[MonTaBerkiit — y C, Ta Cs. Leit moka3Huk € HakOimbmmM (75 pokiB) y IITYIHIX HACIHHEBUX HACAKEHHSIX XapKiBCHKOI
obmacti, y mnpuponHux HaciHHeBoro (86 pokiB) Ta BereraruBHoro (77 pokiB) moxomxkeHb CyMcbkol oOiacri.
30epekeHiCTh YUCTUX 1 Maike YHCTHX SICEHOBUX HAaca/KeHb € HalOUIbIo y XapKiBchbKild 001acTi Ta HAaWMEHIIO0 y
[MTonraBcpkiid. Y 3akoHOmaBuo BcraHoBieHoMy Bii cturiocti (VIII kinac Biky) 30epexeHiCTh HacaJKeHb i3 Y4acTiO
8-10 ommHMIpb siceHa craHOBUTH 26,5; 13,1 1 3,2 % y XapkiBebkiit, Cymcpkiil 1 ITontaBebkiii 001acTsIX BiANOBITHO.
[IporoHyeThcsl CKOpPUI'YBaTH BiK PYOKHM TOJIOBHOTO KOPHUCTYBaHHS Yy Jicax, MOXIIMBUX MJIsl eKcIulyartauii, 3
ypaxyBaHHSM IMOBIPHOTO 3HM)KEHHS SIKOCTi A€PEBUHH BHACHIJOK MOIIKOJKEHHS JIiCy PI3HUMH YHHHUKAMH.

KniodoBi cmoBa: scen 3suuaiinuii (Fraxinus excelsior L.), micopociauHHi yMOBH, MOXOKEHHS HACAIKCHb,
OOHITET, y4acTh SCEHA Y CKJIaJi HACA[KCHb.

Memkosa B. JI.Y2, Bopucosa B. J1.2

BO3PACTHAS CTPYKTYPA HACAXIEHUI SICEHSI OBBIKHOBEHHOI'O (FRAXINUS EXCELSIOR L.) B
JIEBOBEPEXXHOM JIECOCTEITM YKPAWHBI

1. Vkpaunckuii  nayuno-uccne0osamenbCkuili — UHCMUMYm — JIeCHO20 — XO3AUCM8A U A2POJecOMenuopayuu
um. I'. H. Boicoyrozo

2. Xapvrosckull HAYUOHANLHBLI azpapHblil yhusepcumem um. B. B. Jokyuaesa

[Ipoananu3upoBaHa BO3pacTHasi CTPYKTypa HAacaXICHUH SICEHS OOBIKHOBEHHOTO B JiecHOM (oHfe
JecoX03saiUcTBeHHBIX — mpeanpustuii  Cymckoii, XapbkoBckod u I[lodaraBckoil oOmacTeid ¢ yd4eToM  THIA
JIECOPACTUTEIBHBIX YCIOBUH, MPOUCXOXKICHIS HACAKACHNH, OOHUTETa W y4acTHs siICCHS B cocTaBe. CpeqHuiA BO3pacT
siceHs1 OOBIKHOBEHHOTO B JleBoOepexHoil necoctenu coctaBimsieT 68 ner. OT 46,1 mo 81,6 % sceHeBBIX Haca)kICHUIA
OKUBAIOT 10 V Kiacca Bo3pacta. CpemHHiA KIIacC BO3pAcTa SCEHEBBIX HACAKICHHU HAMOONBINUN B JECOCTEITHOMN
gactu Cymckoit obmactu B D, u D3, B XapekoBckoit — B D;, a B I[lonrtaBckoit — B C; u C3. DTOT mokazaTenb
HamOompmnit (75 JeT) B MCKYCCTBEHHBIX CEMCHHBIX HACWKICHUSIX XapbKOBCKOW OOJNIACTH, B ECTECTBEHHBIX
HaCaKACHUAX ceMeHHOro (86 yer) m BereraTmBHOro (77 ner) mpoucxoxaeHuss Cymckoil obmactu. CoxpaHHOCTh
YHUCTHIX U TIOYTH YUCTBIX SICEHEBBIX HACAXICHUI HanOoJblias B XapbKOBCKOH 00acTH U HauMeHbluas B [ToaraBckoi.
B 3axkoHOnaTenpHO ycTaHOBIEHHOM Bo3pacte crenoct (VIII ximace Bo3pacta) COXpaHHOCTh HaCaKACHUH ¢ yyacTHeM
8-10 emuuui; sceHs cocraviusger 26,5; 13,1 u 3,2% B Xapbkoscko#t, Cymckoii u IlonTaBckodl o006acTsax
cooTBeTCTBeHHO. [IpezsyiaraeTcsi CKOPPEKTHPOBATh BO3PACT PyOKH TJIABHOTO IOJIb30BAaHHS B JIECaX, BOBMOXHBIX IS
JKCITyaTallid, C yYYE€TOM BEPOSTHOTO CHIDKEHHS KadecTBa JIPEBECHHBI BCIEACTBHE MOBPEXKICHHUS Jieca Pa3HBIMU
(axropamu.

KnioueBbie craoBa: scedb oObikHOBeHHBIH (Fraxinus excelsior L.), necopacTuTenbHbIe YCIIOBUS,
MIPOUCXOXKICHUE HACAKICHUIH, OOHUTET, YIacTHE SICEHS B COCTaBE HACAKIICHHI.
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