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Abstract

This article presents the results of a study on the biological diversity of vegetation and species composition
of birch forests in the protected arca «Sogrovsky Reserve» located in the northernmost part of the North
Kazakhstan region. A floral analysis of higher plants has been compiled and carried out.

As a result of the study of the species composition of the flora of the Sogrovsky reserve, we identified and
identified 241 plant species belonging to 176 genera from 63 families. At the same time, 235 species were
classified as vascular angiosperms.

The leading families in terms of the number of species include 156 species of plants, which is 63.63% of
the species composition of the entire flora of the Sogrovsky reserve. The following families are large: Asteraceae
(34 species), Rosaceae (21 species), Fabaceae (19 species), Poaceae (13 species), Caryophyllaceae (10 species),
Lamiaceae (9 species) and others.

The genera of plants that are large in number of species are: Artemisia (5 species, 9.43%), Silene,
Thalictrum, Ranunculus, Astragalus, Plantago, Galatella have 4 species each (7.54%).

Keywords: flora, birch forests, Sogrovsky nature reserve, the terrace by the river, ravines.
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CorpoB KOPBIFBIHBIH ayMarblHAA (DIIOPAHBI 3CPTTCY HOTIDKEICPIHC Coiikec 63 TYKBIMIACHIHBIH, 176
TYBICBIHA >KaTaThiH ecimMaikrepAiH 241 Typi ambikrangel. OmapzasiH 235 Typi T'yidi eCIMAIKTEpre >KaTazbl.
Cropans! eciMaikrepre 5 Typi skoHE OIp Typl Kaparailapra »KaTazpl.

XKerexnr TykpMaacrapra eciMaikrepaiH 156 Typi kipexi, 6y1 CorpoB KOPBIFBIHBIH OYKIT ()IOPACHIHBIH
TYPIiK KYpaMBIHBIH 63,63 % Kypatiasl. Ipi tykeimaacrap: Asteraceae (34 Typi), Rosaceae (21 typi), Fabaceae, (19
TYpi), Poaceae (13 typi), Caryophyllaceae (10 Typi), Lamiaceae (9 Typi) skoHe OaCKaaapsL

OciMaikTepaiH CaHbl OOMBIHINA ipi TysICTApBL Artemisia (5 Typi, 9,43%), Silene, Thalictrum, Ranunculus,
Astragalus, Plantago, Galatella opkaticeice 4 TypacH Typaast (7,54%).

Tyiiingi ce3aep: ¢mopa, KalbH opMaHgapsl, COTPoOB KOPBIFBL, 83CH TCPPAcackl, caimap.
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AHHOTATIAS

JlaHHAg CTaThs MOCBAMCHA H3YUYCHUIO OHOPA3HOOOPA3HIO (DITOPHI H PACTHTCIFHOCTH OCPE30BHIX JICCOB HA
teppuropun OOIIT «Corpockuit 3aka3HuK» Ceepo-Kaszaxcranckoi 001acTH. BRIABICH CIHCOK PACTCHHE H
MPOBCACH aHAIN3 (DIOPHCTHICCKOTO COCTABA.

CoracHo pe3yIbTaTaM UcClIcAoBaHuA GIophl, Ha TCPPHTOPHH COTPOBCKOIO 3aKA3HHKA ObLT BBIIBJICH 241
BHJ PACTCHUH, OTHOCSIIMXCA K 176 pogam 63 cemercTs. Y3 HUX 235 BUIOB OTHOCATCS K COCYAUCTBIM LBETKOBBIM
pacteHrsiM. K CiopoBBIM PACTCHIAM OTHOCHTCS 5 BHIOB H OJHH BHI K TOJTOCCMCHHBIM.

Beaymmue mo 4ucay BUAOB CEMEHCTBA BKIFOUAIOT 156 BHAOB paCTCHUI, UTO COCTABILET 63,63% OT BUAOBOTO
cocrasa Bcel (hmopsl COrpoBCKOTO 3aKa3HUKA. KpymHbIME SBILTIOTCS ceMercTBa: Asteraceae (34 Buma), Rosaceae (21
Bun), Fabaceae, (19 BumoB), Poaceae (13 sunos), Caryophyllaceae (10 BuaoB), Lamiaceae (9 BHIOB) B APYTHE.

KpynHEIMEA 1O YHCITY BUIOB POJAMH PACTCHHUH SBILFOTCS: Artemisia (5 BumoB, 9,43%), Silene, Thalictrum,
Ranunculus, Astragalus, Plantago, Galatella mmerot o 4 Buga (7, 54%).

Kirouennie ciioBa. (hiopa, 0cpe3oBsie aeca, COrpoBCKHI 3aKa3HHK, IPHPYCIOBAT TEPPACa, OBPATH.

Introduction

The Sogrovsky Nature Reserve, a specially protected natural area, was established in
1968 and covers an area of 134 thousand hectares. Its western border stretches along the Ishim
River for 45 km, and its northern border borders the Tyumen region of the Russian Federation.
The conservation of forest plant communities, rare species of animals and plants of floodplain
forests is primarily facilitated by the location of the reserve in the floodplain of the Yesil River,
which is its main advantage [1].

Birch forests located on the old river terraces of the Yesil floodplain are particularly rich
in floral diversity. The peculiarity of the flora is expressed in the presence of boreal elements
of the flora. The unique humidification conditions, the presence of ravines, steep slopes and
moisture retention as a result of the spring flood contribute to the prosperity of moisture—loving
forest plants, more characteristic of the South Siberian plain.

In our work, we set a goal to determine the indicator of plant species diversity (index of
species richness) at the time of our research. This provides a basis for further monitoring of the
plant species diversity of the Sogrovsky Nature Reserve protected area.
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Widespread shrub species are: Vibrurnum opulus L., Cerasus fruticosa Pall. (shrub
cherry). Rare shrubs include alder buckthorn (Framgula alnus Mill.)), which also occurs
sporadically. Vibrurnum opulus L. is an important food source for various bird species, which
makes it a valuable component of ecosystems, especially during periods when access to other
food resources is limited [2]. In some cultures, the fruits of the shrub cherry were used in folk
medicine to treat various diseases due to the content of useful elements [3, 4].

Most species of these families are of great importance both for the environment and for
humans. For animals, they serve as a source of nutrition. The ability to hold soil on slopes helps
to prevent soil erosion [5].

Research methods

We used such methods as route reconnaissance, test sites, as well as statistical processing
methods. The research was conducted in the period from the end of April to September 2022.
The object of the study is plants in the territory of the protected area "Sogrovsky reserve" of the
North Kazakhstan region. To replenish the herbarium collection, plants were collected and
photographs of growing plants were taken.

To determine plant species, a standard methodology was applied using illustrated
determinants of Kazakhstan and the Flora of Kazakhstan [6, 7, 8]. Modern summaries were also
used to clarify the taxa and Latin names of plants [9].

To analyze the life forms of plants of birch forests of the Kyzylzhar district of the North
Kazakhstan region, we used the classification of I.G. Serebryakov. This classification is based
on the features and conditions of growth, as well as the structure possessed by vegetative and
generative organs of plants [10]. Modern sources on dendrology were used.

The results of the study

According to the results of our research, 241 species of vascular plants belonging to 176
genera of 63 families were identified in birch forests on the territory of the Sogrovsky Nature
Reserve of the North Kazakhstan region. The distribution of plant species by genus and the
quantitative ratio are shown in Table 1. The taxonomic structure corresponds to the flora of the
temperate latitudes of the Holarctic floral kingdom. Among the 63 families, there are 12 leading
families with 156 plant species. These families make up 64.65% of the species composition of
the entire flora of the studied area. The 12 leading in terms of the number of species families
include 112 genera out of a total of 176 genera, which is 63.63%. There are 32 families
represented by one species, among them 5 families of higher spore plants, 1 — coniferous
(Pinaceae), the rest belong to flowering plants.

Table 1. Flora of the Sogrovsky Nature Reserve in the North Kazakhstan region.

Ne Families Number of genus | Number of species
1 2 3 4
1 | Woodsiaceae 1 1
2 | Dennstaedtiaceae 1 1
3 | Equisetaceae 1 3
4 | Pinaceae 1 1
5 | Typhaceae 1 1
6 | Sparganiaceae 1 1
7 | Alismataceae Vent 2 2
8 | Butomaceae 1 1
9 | Poaceae Barnchart 11 13
10 | Juncaceae 1 1
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11 | Cyperaceae 5 8
12 | Araceae 1 1
13 | Convallariaceae Horan 2 2
14 | Liliaceae 1 1
15 | Asparagaceae 1 1
16 | Alliaceae 1 2
17 | Iridaceae 1 2
18 | Orchidaceae 1 3
19 | Acoraceae 1 1
20 | Salicaceae 2 4
21 | Betulaceae 1 2
22 | Cannabaceae 2 2
23 | Urticaceae 1 1
24 | Polygonaceae 3 4
25 | Chenopodiceae 3 4
26 | Amaranthaceaqe 1 1
27 | Caryophyllaceae 6 10
28 | Ranunculaceae 6 12
29 | Cruciferae 8 8
30 | Droseraceae 1 1
31 | Crassulaceae 1 1
32 | Rosaceae 14 21
33 | Fabaceae 9 19
34 | Geraniaceae 1 3
35 | Polygalaceae 1 1
36 | Euphorbiceae 1 1
37 | Aceraceae 1 1
38 | Rhamnaceae 1 1
39 | Malvaceae 1 1
40 | Guttiferae 1 1
41 | Violaceae 1 2
42 | Lythraceae 1 1
43 | Onagraceae 1 1
44 | Apiaceae 8 8
45 | Ericaceae 3 3
46 | Primulaceae 1 1
47 | Plumbaginaceae 1 1
48 | Menyanthaceae 1 1
49 | Asclepiadaceae 2 2
50 | Convolvulaceae 2 2
51 | Cuscutaceae 1 1
52 | Boraginaceae 7 7
53 | Lamiaceae 8 9
54 | Solanaceae 1 1
55 | Scrophulariaceae 5 7
56 | Plantaginaceae 1 4




M. Kosbi6aes aTeinaarel CKY Xa6apumbicnb /

Bectauxk CKY umenu M. KosbibaeBa. Ne 2 (62). 2024 45

57 | Rubiaceae 1 3
58 | Dipsacaceae 1 1
59 | Campanulaceae 2 4
60 | Ulmaceae 1 1
61 | Caprifoliaceae 1 1
62 | Cucurbitaceae 1 1
63 | Asteraceae 25 34

Total 176 241

In table 2, we present data on the total number of predominant families. The Asteraceae
family is the leader in terms of the number of species. The number of their species is 34 (14.1%).
In the study area, Asteraceae are represented by 25 genera, which is 13.6%. (Table 2).

This is followed by the Rosaceae tamily, which includes 21 species, the proportion of
which was 8.71%. Representatives of the Rosaceae family are often used for landscaping
gardens, parks and landscapes due to their beautiful colors, aroma and variety of shapes.
Fabaceae is in third place in terms of the number of species, which contains 19 species with a
share of 7.88%. The Poaceae family accounts for 5.39%, i.e. 13 species. The Ranunculaceae
family comprises 4.97% - 12 species. Quite large families of Lamiaceae and Caryophyllaceae.
10 species belong to the Caryophyllaceae family, which is 4.14%. The Lamiaceae family
contains 9 species - 3.73%.

Table 2. List of the leading flora families of the Sogrovsky Reserve of the North
Kazakhstan Region

% of the total % of the total
Ne | Families Numb er  of number of Number — of number of
species . genus
species genus
1 Asteraceae 34 14,1 25 142
2 | Rosaceae 21 8,71 14 7,95
3 Fabaceae 19 7,88 9 5,11
4 | Poaceae 13 5,39 11 6,25
5 | Ranunculaceae 12 4,97 6 3,41
6 | Caryophyllaceae 10 4,14 6 3,41
7 | Lamiaceae 9 3,73 8 455
8 | Cyperaceae 8 3,31 5 2,84
9 | Apiaceae 8 3,31 8 4,55
10 | Brassicaceae 8 3,31 8 455
11 | Scrophulariaceae 7 2.9 5 2,84
12 | Boraginaceae 7 2.9 7 3,97
Total 156 64,65 112 63,63

The high number of these families indicates the features of the ancient Mediterranean
flora in the region. The top ten families include: Apiaceae, Cyperaceae, Brassicaceae or
Cruciferae.

With a share of 3.31%. there are 8 species in these families. The Boraginaceae and
Scrophulariaceae families complete the group of leading families, including 7 species each,
which makes up 2.9% of the total list of leading plants.
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41 flora families contain 1genus, 7 families - 2 genera, 3 families - 3 genera, 2 families
of 5 genera, 2 families of 6 genera, 1family of 7 genera, 3 families - 8 genera. The most species-
rich 15 genera are represented in the spectrum of the leading genera (Table 3).

Such taxa as Artemisia contain 5 species (9.43%), Silene, Thalictrum, Ranunculus,
Astragalus, Plantago, Galatella, include 4 species (7.54%) are the leading ones in the flora.

A number of genera contain 3 plant species, among them: Equisetum, Cypripedium,
Trifolium, Lathyrus, Geranium, Veronica, Campanula, which account for 5.66%. The number
of monotypic genera, or represented by one species, is 250 (64.4%). The herbaceous tier is
dominated by common eaglet (Pteridium aquilinum L., Figure 1), forest horsetail (Equisetum
sylvaticum L.).

able 3. The spectrum ofthe leading genera of the Sogrovsky reserve

No Genera Number of species %
1 Equisetum 3 5,66
2  Cypripedium 3 5,66
3 Silene 4 7,54
4  Thalictrum 4 7,54
5 Ranunculus 4 7,54
6 Astragalus 4 7,54
7 Trifolium 3 5,66
8 Lathyrus 3 5,66
9 Geranium 3 5,66
10 Veronica 3 5,66
11 Plantago 4 7,54
12 Galium 3 5,66
13 Campanula 3 5,66
14 Galatella 4 7,54
15 Artemisia 5 9,43

Total 53 100

Figure 1 Pteridium aquilinum L., dominant of the grassy tier, Sogrovsky reserve, 2023
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The presence of the Cyperaceae family in the top ten largest families is quite reasonable.
The Yesil River flows through the region, there is a huge network of lakes, and various wetland
vegetation is widespread in the river floodplain.

And also in the Kyzylzhar administrative district of the region, swamps are widespread,
small in size with characteristic marsh vegetation. Therefore, representatives of the sedge
family play a significant role in the composition of vegetation in this region. Thus, the diverse
composition of vegetation may indicate the richness and diversity of flora in the Kyzylzhar
region of North Kazakhstan region.
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