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The area of birch stands in the forest resources of forest enterprises, which are entirely located in the Left-bank
Forest Steppe, amounts from 86.1 hectares (the State Enterprise "Chuguevo-Babchanske Forestry™) to 554.3 hectares
(the State Enterprise "Gadyatske Forestry™). Birch stands area and its part in the forest area of analyzed enterprises
decrease with longitude.

In analyzed Forest Enterprises of the Left-bank Forest Steppe, the mean age of birch stands varies from 31 to 50
years old; mean site class (bonitet) is LA. Mean density of stocking and stock of birch stands tend to decrease from
North to South.

Birch stands in the forest area of analyzed enterprises are represented in 32 forest types, mainly in the fresh and
moist relatively poor conditions (subor), fresh and moist relatively fertile (sugrud) and fresh fertile (grud) site
conditions. Obtained data must be used during investigations of sanitary condition of silver birch and the causes of
its worsening.

Key words: silver birch (Betula pendula Roth), forest area, forest inventory parameters, types of forest site
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Introduction. In the total forest area of the State Agency of Forest Resources of Ukraine, the
area of silver birch (Betula pendula Roth) stands amounts to 5.7 % of forest covered area [2, 3].
Herewith in the Forest zone (Polissya), birch stands grow in the 10.8 % of the forested area [5], and
in the Forest-Steppe zone birch stands area does not exceed 2 % of the total forested area [3]. In the
Left-bank Forest Steppe silver birch often participates in protective stands, forest shelter belts, in
the greening of cities, but rather rare in forest stands [1]. It may be connected with lower
productivity and value of birch compared with pine and oak. It is known, that birch participation of
over 30 % in forest stand composition adversely affects the growth of pine, because the birch grows
more intensively and damages the pine by its branches [1].

However, the high ecological meaning of silver birch was proved, including its role in increase
of resistance of mixed plantations to pests and diseases, particularly, to pine bark bug (Aradus
cinnamomeus Panzer, 1806: Hemiptera, Aradidae) [7], root rot, fire damage etc. [1]. The rate of
destruction of fallen foliage and twigs and enriching the upper horizons of soil by nutrients is higher
in the birch and pine plantations than in pure pine stands [8]. Recently sanitary condition of silver
birch has been worsened in many regions [4]. To recover the causes of this phenomenon it is
necessary to recognize, which forest site conditions and stands are typical for this tree species, and
then to carry out detailed research in the permanent sample plots.

The aim of this work was to recognize the peculiarities of spread for silver birch in the stands
of the Left-bank Forest Steppe by forest inventory data for State forest enterprises.

Materials and methods. Forest inventory data for State enterprises of the State Agency of
Forest Resources of Ukraine (by 1.01.2012) were analyzed for Chernigiv, Kyiv, Sumy, Poltava and
Kharkiv regions. Database of Production Association "Ukrderzhlisproekt” was analyzed for the
State Forest Enterprises which are located in the Left-bank Forest Steppe. Sumy region was
represented by two State Enterprises (SE): "Okhtyrske Forestry™ and "Trostyanetske Forestry".
Poltava region was also represented by two State Enterprises: "Gadyatske Forestry™ and "Poltavske
Forestry”. Kharkiv region was also represented by six State Enterprises: "Vovchanske Forestry”,
"Gutyanske Forestry”, "Zmiivske Forestry”, "Chuguevo-Babchanske Forestry"”, "Skrypaivske
Training & Experimental Forestry" of Kharkiv National Agrarian University named after
V. V. Dokuchaev ("Skrypaivske TE Forestry"), and Kharkiv Forest Research Station of Ukrainian
Research Institute of Forestry and Forest Melioration named after G.M. Vysotsky ("Kharkiv FRS").
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The data were analyzed using MS Excel. Coordinates for forests of each forest enterprise were
evaluated as centroids of respective contours of the territory using Mapinfo Mapping Package.

Results. The area of birch stands in the total forest area of Ukraine has increased from 262.1
thous. ha in 1940 to 289.8 thous. ha in 1966 (by 10.6 %), and for 1996-2011 from 308.8 thous. ha
to 357.1 thous. ha (by 15.6 %) (Fig. 1).
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Fig. 1 — Dynamics of birch stands area and their share in the area of forest covered lands in the total forest area
of the State Agency of Forest Resources of Ukraine

However, the share of birch stands area in the total forest covered area was 5.9 % in 1940, and
declined steadily to 4.7 % in 1983. Only in 1996 it has increased to 5.1 %, and in 2011 to 5.7 % (see
Fig. 1).

Among administrative regions, which are partly located in the Left-bank Forest Steppe and
partly in Polissya, birch stands occupy 36.8 thous. ha in Chernigiv region, 23.2 thous. ha in Kyiv
region, and 14.1 thous. ha in Sumy region. In Poltava region, which is located mainly in the Left-
bank Forest Steppe, birch stands occupy 3.7 thous. ha, and in Kharkiv region, which is located
partly in the Left-bank Forest Steppe and partly in the Steppe zone, they occupy 2.7 thous. ha.

However distribution of birch stands area of these regions by age is rather similar: middle aged
stands dominate. Their share is the greatest in Kharkiv and Poltava regions (66 i 61.4 %), the lowest
(47.4 %) in Kyiv region, and in Sumy and Chernigiv regions it is 56.5 and 51.6 %, respectively

(Fig. 2).
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Fig. 2 Distribution of birch stands area by age groups in different administrative regions of Ukraine
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Young stands of the 1% age class occupy from 1.9 % of forested area in Poltava region to 5.9 %
in Kyiv region, and mature and overmature stands occupy from 9.7 % in Kharkiv region to 26.3 %
in Chernigiv region (see Fig. 2).

Mean age of birch stands is the lowest in Poltava and Kharkiv regions (41 and 42 years old,
respectively), is 44 years old in Sumy and Kyiv regions and 46 years old in Chernigiv region.

Mean stock of birch stands is the highest (181 m*/ha) in Chernigiv region, and is 168 m*/ha in
Kyiv region. It is the lowest in Kharkiv and Poltava regions (149 and 146 m®ha) [3].

It was taken into account, that not only Forest Steppe but also other natural zones are
represented in the analyzed regions. Therefore, the forest area of several forest enterprises, which
are completely located in this zone, has been analyzed.

Birch stands area in the forest area of analyzed enterprises varies from 86.1 ha (SE "Chuguevo-
Babchanske Forestry") to 554.3 ha (SE "Gadyatske Forestry™). This parameter does not depend on
latitude, but decreases with longitude (r = -0.75) (Table 1).

Table 1
Characteristics of birch stands in the territory of forest enterprises depending on coordinates*
Coordinates* Part Stock, m*/ha
Den-
Part of Site Sit Stock
State Forest Lati- Longi- Area, of plan--) - Age, in- ofy mature | change
Enterprise tude tude ha 'f}ji‘i‘; fa- 1 years | gey | stoc- | M | stands | meha
(0] tions, kin
% g
Okhtyrske 50°18' | 34°54' | 2142 | 09 | 528 | 45 |1A6| 070 | 179 | 225 08
Forestry
Trostyanetske | sorer | 340080 | 2780 | 14 | 748 | 43 | 159 | 072 | 190 | 246 1.2
Forestry
Vovchanske 50°17' | 36°56' | 150.8 | 0.6 | 514 | 50 | 1A3| 0.66 | 186 | 255 3.7
Forestry
Gutyanske 50°08' | 35°21' | 4290 | 15 | 431 | 40 | 1A6 | 064 | 128 | 181 1.4
Forestry
Zmiivske 49°42' | 36°22' | 1344 | 06 | 452 | 36 |1A2| 069 | 144 | 182 4.0
Forestry
Skrypaivske 49°44' | 36°31' | 197 | 02 | 254 | 41 | 14 | 066 | 123 | 100 3.0
TE Forestry
Chuguevo-Ba-
bchanske 49°52' | 36°44' | 861 | 04 | 59.7 | 31 | 1A.1| 062 | 99 160 03
Forestry
Kharkiv FRS | 50°09' | 36°31' | 297.2 | 15 | 942 | 39 | 1A0 | 067 | 151 | 217 3.9
Gadyatske 50°22' | 33°59' | 5543 | 20 | 632 | 39 | 1A4 | 068 | 147 | 201 38
Forestry
Poltavske 49935 | 34°32' | 5419 | 22 | 304 | 37 |1A9| 072 | 147 | 224 21
Forestry

Notes: * Coordinates for each forest enterprise were evaluated as centroids of respective contours of the territory
using MaplInfo Mapping Package; ** — share of birch stands area in the area of forest covered lands, %.

The share of birch in the forest area of analyzed enterprises varies from 0.4 % in the State
Enterprise "Chuguevo-Babchanske Forestry" to 2.2 % in the State Enterprise "Poltavske Forestry"
and also decreases with longitude (r = -0.73).

Avrtificial birch stands occupy less than a half of all birch area in the State Enterprises
"Skrypaivske TE Forestry” (25.4 %), "Poltavske Forestry" (30,4 %), "Gutyanske Forestry"” (43,1 %)
and "Zmiivske Forestry" (45.2 %), from 50 to 75 % in the rest of forest enterprises, and only in the
SE "Kharkiv FRS", almost all birch stands (94.2 %) are of artificial origin (see Table 1).

Mean age of birch stands varies from 31 (SE "Chuguevo-Babchanske Forestry™) to 50 years
old (SE "Vovchanske Forestry"). At the same time, birch stands of the VIII and even X age classes
occur in the stands in the enterprises of forest-steppe part of Poltava and Sumy regions. The mean
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site class (bonitet) of the birch stands in analyzed forest enterprises is 1A, in the SE "Trostyanetske
Forestry" it is 1b, and in the SE "Skrypaivske TE Forestry" it is 1.4 (see Table 1).

The mean density of stocking of birch stands is from 0.62 in the SE "Chuguevo-Babchanske
Forestry” to 0.72 in the SE "Trostyanetske Forestry” and in the SE "Poltavske Forestry”. Overall,
this parameter is the lowest in the analyzed forest enterprises of Kharkiv region (0.62-0.67). It is
0.68-0.72 in the forest enterprises of Poltava region and 0.70-0.72 in the forest enterprises of Sumy
region (see Table 1).

The stock of the birch stands per 1 hectare is the highest in the forest area of analyzed
enterprises in Sumy region (179-190 m*/ha), in Poltava region it is 147 m%ha, and in Kharkiv
region it tends to decrease from North to South (from 186 m*/ha in the SE "Vovchanske Forestry"
to 99 m*/ha in the SE "Chuguevo-Babchanske Forestry”). The stock of mature birch stands is 225—
246 m3/ha in the forest area of analyzed enterprises in Sumy region, 201-224 m*/ha in Poltava
region, 160-255 m®ha in Kharkiv region. Stock change of birch stands is the highest in the SE
"Zmiivske Forestry" (4 m/ha). It is rather high in the State Enterprises "Kharkiv FRS" (3.9 m*/ha),
"Gadyatske Forestry” and "Vovchanske Forestry”. It is considerably less in the State Enterprises
"Skrypaivske TE Forestry" (3 m%ha) and "Poltavske Forestry" (2.1 m*/ha), and the lowest in the
State Enterprises "Okhtyrske Forestry” (0.8 m*ha) and "Chuguevo-Babchanske Forestry” (0.3
m*/ha) (see. Table 1).

In the forest area of analyzed enterprises, 32 forest types are revealed. There are 3 types of
poor site conditions (A — bors), 6 types of relatively poor site conditions (B — subors), 15 types of
relatively fertile site conditions (C — sugruds) and 9 types of fertile site conditions (D — gruds), and
by humidity, 1 type is very dry (hygrotop 0), 5 types are dry (hygrotop 1), 11 types are fresh
(hygrotop 2), 9 types are humid (hygrotop 3), 5 types are wet (hygrotop 4) and 3 types are swamps
(hygrotop 5). The highest diversity of forest types (32 types) occurs in the SE "Poltavske Forestry",
the lowest (20 types) is in the SE "Skrypaivske TE Forestry". Birch stands grow in 20 forest types.
By trophotops there are 2 types of poor site conditions, 5 types of relatively poor site conditions, 10
types of relatively fertile and 7 types of fertile site conditions, and by hygrotops there are 3 dry, 8
fresh, 8 humid, 3 wet and 1 swamp. The birch was never found in very dry forest site conditions
(Fig. 3).

Birch stands of analyzed forest enterprises of Sumy region are located mainly in the fresh and
humid relatively poor site conditions (18.1-29.7 and 8.9-22.7 % from total area of birch stands
respectively), fresh and humid relatively fertile site conditions (7.6-37.5 and 8.8-18.9 %) and fresh
fertile site conditions (17.5-23.4 %) (Table 2).

In the forest enterprises of Poltava region the share of birch stands area in such forest site
conditions is rather similar: it is 15.2-34.4 and 17.2-24.9 % in fresh and humid relatively poor site
conditions, 15.2-22.6 and 11.7-18.8 % in fresh and humid relatively fertile site conditions, and
slightly smaller in fresh fertile site conditions (3.2-12.7 %) (see Table 2).

In the southern forest enterprises of the forest-steppe part of Kharkiv region (State Enterprises
"Chuguevo-Babchanske Forestry"”, "Skrypaivske TE Forestry”, "Zmiivske Forestry") the part of
birch stands in fertile site conditions does not exceed 11.1 %, in fresh and humid relatively fertile it
is 13.4-20.8 and 7.8-47.7 %, respectively; in fresh and wet relatively poor fertile site conditions it
is 8.4-34.1 and 13.7-28.2 %, respectively (see Table 2).

In the northern forest enterprises of Kharkiv region (State Enterprises "Vovchanske Forestry",
"Gutyanske Forestry” and "Kharkiv FRS") the share of birch stands in fresh relatively poor site
conditions is 3.3-22.5 %; in fresh and humid relatively fertile site conditions it is 13-18,5 % and 0-
40 %, respectively; in fresh fertile site conditions it is from 5.3 to 73.8 % (see Table 2).

We have evaluated, that birch stands occupy the greatest part by area from all stands in the
humid oak-pine relatively poor site conditions. It is 17.3-34.7 % in the forest enterprises of Kharkiv
region, 42.3-46.6 % in the forest enterprises of Poltava region, and 60.9-61.7 % in the forest
enterprises of Sumy region. Birch stands area in the fresh oak-pine relatively poor site conditions
varies from 0.6 to 2.4 % from all stands in this forest type. In the forest types of humid relatively
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fertile site conditions the share of birch stands is from 2 to 43.7 %, in fresh fertile site conditions it
does not exceed 0.3 %, and only in the SE "Kharkiv FRS" it is 1.5 %.
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Fig. 3 — Distribution of forest types with birch stands by trophotops (upper) and hygrotops (lower) (State
Enterprises: 1 — Vovchanske Forestry; 2 — Kharkiv FRS; 3 — Gutyanske Forestry; 4 — Chuguevo-Babchanske
Forestry; 5 — Skrypaivske TE Forestry; 6 — Zmiivske Forestry; 7 — Trostyanetske Forestry; 8 — Okhtyrske

Forestry; 9 — Gadyatske Forestry; 10 — Poltavske Forestry)

Table 2
Distribution of birch stands by forest site conditions in the State Forest Enterprises
of the Left-bank Forest Steppe, %
Forest Vov- Chugu- Zmiiv- Okh- | Gadyat- | Poltav-
site chan- | Khar-| Gu- evo—Bqab- Skrypa- ske | Trostya- tyrske sk)é ske
condi- ske Kiv | tyan-ske chanske Ivske TE Forest- netske Forest- | Forest- | Forest-
. FRS | Forestry Forestry Forestry

tions | Forestry Forestry ry ry ry ry
Aq - - - - - 1,6 - - 0,9 0,1
A, - - 1,9 - - 1,3 - - 1,9 0,8
B, - - - - - 1,5 0,5 - 0,1 -
B, 18,9 3,3 22,5 8,4 17,8 34,1 18,1 29,7 34,4 15,2
B3 4,6 0,0 5,8 17,9 13,7 28,2 8,9 22,7 17,2 24,9
By - - 3,4 - - 1,9 - 2,8 - 3,8
Bs - - - - - - - - - 10,2
C, - 0,3 - - - - - - - -
C, 14,8 13,0 18,5 20,1 20,8 13,4 37,5 7,6 15,2 22,6
Cs 4,6 0,0 40,0 35,3 47,7 7,8 8,8 18,9 11,7 18,8
C, — — — - - - - - - 0,2
D, 2,6 75 - - - 0,8 0,4 - - 0,2
D, 31,4 73,8 5,3 11,1 0,0 9,4 23,4 17,5 12,7 3,2
D 23,1 2,1 2,6 7,2 0,0 - 1,8 0,8 54 -
D, - - — - — — 0,6 - 0,5 -

Total 100,0 | 100,0 | 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0
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Obtained data must be used during the research of Betula pendula sanitary condition and the
causes of its deterioration.

Conclusions. Area of birch stands in the forest area of forest enterprises, which are totally
located in the Left-bank Forest Steppe, varies from 86.1 ha (State Enterprise "Chuguevo-
Babchanske Forestry™) to 554.3 ha (State Enterprise "Gadyatske Forestry"). Birch stands area and
its share in the forest area of analyzed enterprises decrease with longitude.

The mean age of birch stands in analyzed Forest Enterprises of the Left-bank Forest Steppe
varies from 31 to 50 years old; mean site class (bonitet) is 1A. Mean density of stocking and stock
of birch stands tend to decrease from North to South.

Birch stands in the forest fund of analyzed forest enterprises are represented in 32 forest types,
mainly in the fresh and moist relatively poor conditions (subor), fresh and moist relatively fertile
(sugrud) and fresh fertile (grud) site conditions. Obtained data must be used during investigations of
silver birch’s sanitary condition and the causes of its worsening.
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Memkosa B.JI .1, Komensesa S. B.2

BEPE3A [TOBUCJIA (BETULA PENDULA ROTH) V JIICAX JIIBOBEPEXXHOT'O JIICOCTEITY YKPATHU

1. Vkpaincokuii  maykogo-0ocuionuu — iHcmumym — J1ico8020  2ocnodapcmeda  ma  azponicomeniopayii
im. I M. Bucoyvrozo

2. Xapxiscokuii Hayionanvuuil acpapuutl ynieepcumem im. B. B. JJokyuaesa

[Toma 6epe3oBuX HacaHKEHb Y JIICOBOMY (OHI JTICOTOCTIOAAPCHKHUX MiJIPHUEMCTB, SKi CYHIJIbHO PO3TAlIOBaHi y
JliBo6epesxxromy Jlicocremy, cranoButh Bim 86,1 ra (JI1 «UyryeBo-babuanceke JII'») mo 554,3 ra (JAI1 «agsipke
JII'»). Ilnoma ¥ dactka Oepe3m y jicoBoMy (OHAI IOCTIKEHUX MiAINPUEMCTB 3MEHIIYIOTHCSA 3 TeorpadidHOo
JIOBFOTOIO.

CepenHiii Bik 0epe30BHX HACaIHKEHb Yy TPOAHATI30BaHHMX JICOTOCHONAPCHKUX MianpueMcTBax JliBoOepexHOTO
Jlicoctrenmy cranoButh Bif 31 mo 50 pokis, cepenniii 6oniTeT —1A. CepenHi MOBHOTA Ta 3amac Oepe30BUX HAcaIKEHb
MAaroTh TE€H/ICHIIIIO 10 3MEHIICHHS 3 IIIBHOYI Ha MiBJICHb.

VY nicoBomy ¢oHAI NpoaHaNi30BaHMX MiANPHEMCTB OEpe30oBl Haca/pKeHHS INpeicTaBieHi y 32 Tumax Jicy,
MEpEeBaYKHO y CBIXKMX 1 BOJIOTMX cyOopax, CBIXKHMX 1 BOJIOTHX CYTpyZAax Ta CBLXKuX rpynax. OnepaHi gaHi MaoTh OyTH
BUKOPHCTAHI I1iJ] 4yac JOCIIKEHb CaHITapHOTO CTaHy Oepe3H MOBHCIIO] Ta IIPUYHMH HOTO MOTipIIeHHS.

KnwyoBi cnoBa: Oepe3a moeucna (Betula pendula Roth), micoBuii ¢onza, TakcamiiiHi MOKa3HUKH, THIIH
JIICOPOCITMHHUX YMOB.
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Memkosa B. J'I.l, Kowensesa $. B.?

BEPE3A ITOBUCJIAS (BETULA PENDULA ROTH) B JIECAX JIEBOBEPEXXHOI JIECOCTEIN YKPAUHbI

1. Vkpaunckuii  nayuno-uccnredogamenbckuii  UHCMUMYM — €CHO20 — XO3AUCMEA U A2PONECOMENUOPAYUU
um. I'. H. Boicoyrozo

2. Xapvrosckui Hayuonanonulil acpaphulii yHueepcumem um. B. B. Jloxyuaesa

[Tmomans Oepe30BBIX HACaXKICHUH B JIECHOM (OHIE JIECOXO3SWCTBEHHBIX INPENIPHSITHH, MOIHOCTHIO
pacmionoxxeHHbIX B JleBoOepexkHoi Jlecocrenu, cocrarisier ot 86,1 ra (I'TI «UyryeBo-babuanckoe JIX») no 554,3 ra
(T'I «agsuckoe JIX»). [Tnomans u qosst 6epessl B IeCHOM (OHAE MPOaHATN3NPOBAHHBIX MPEIIPUATHNA YMEHBIIAIOTCS
¢ reorpaduaeckoii JOATOTON.

Cpemamii  BO3pacT OEpe30BBIX HACAKACHHH B MPOAHATIM3HPOBAHHBIX JICCOXO3SHCTBEHHBIX IPEIUPUSTHIX
JleBoGepesxHoii Jlecoctenu cocraiser ot 31 no 50 ner, cpexnuit 6orntet — 1 A. CpenHsis monHOTA U 3armac 6epe30BhIX
HaCaKACHUH UMEIOT TEHACHIINIO K YMEHBIICHHIO C CeBepa Ha IoT.

B mecroMm ¢oHae mpoaHaIM3NPOBAHHBIX MPEINPUATHIA Oepe30BbIe HACAKACHHUS IPEACTABICHH B 32 THIIAX Jieca,
MPEUMYIIECTBEHHO B CBEXKHX M BIKHBIX CYOOpSX, CBEKHX W BIXKHBIX CYTpyIKax M CBEXHUX rpynax. [lomydeHHble
JIaHHBIE CJIEIYeT HCIIOJIb30BaTh IPU HCCIIEJAOBAHUM CAHUTAPHOTO COCTOSHMS Oepe3bl IMOBUCIOW M HPUYUH €ro
YXYAUICHUS.

KnoueBbie cnmoBa: Oepesa mosuciasn (Betula pendula Roth), necHoii ¢GoHm, TakcalMoOHHbIE MOKA3aTENH,
THUIIBI JIECOPACTUTECIIBHBIX yCHOBHﬁ.
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