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РЕФЕРАТ

Есеп 38 бет, 1 кітап., 11 сурет, 3 кесте, 45 әдебиет көздері, 2 қосымша

ФЛОРИСТИКАЛЫҚ ӘРТҮРЛІЛІК, ӨСІМДІКТЕР ҚАУЫМДАСТЫҒЫ, ТУРАҢҒЫЛЫ ОРМАНДАР, КӨНЕ, ЭНДЕМИК, ЖАҒДАЙДЫ БАҒАЛАУ

Зерттеу нысандары Қазақстанның оңтүстік-шығысында өсетін табиғи тораңғылы ормандар болып табылады.

Жобаның мақсаты - Қазақстанның оңтүстік-шығысындағы көне тораңғылы ормандардың сирек кездесетін флористикалық элементтерінің қазіргі жай-күйін зерттеу және оларды сақтау бойынша іс-шаралар әзірлеу.

Зерттеу барысында тораңғылы ормандарды алдын ала тексеру, сынақ алаңдарында эксперименттік материалдарды жинау, жиналған эксперименттік материалдарды өңдеу жүргізілді.

Жұмыстың нәтижесінде ғылыми, орман орналастыру және әдеби материалдар зерделенді, Қазақстанның оңтүстік-шығысындағы тораңғылы ормандарды егжей-тегжейлі зерттеу үшін учаскелер іріктелді. Аймақтағы Populus pruinosa және Populus diversifolia қатысуымен тораңғылы ормандардың өсімдіктер қауымдастықтарының флоралық құрамы зерттелді. Тораңғылы ормандардың өсімдік қауымдастықтарының құрамына кіретін сирек кездесетін флористикалық элементтер (эндемикалық, көне түрлер, сондай-ақ Қазақстанның Қызыл кітабына енгізілген түрлер) таралымының қазіргі жай-күйі зерттелді.

Тиімділігі көне тораңғылы ормандарды сақтау бойынша шешімдер қабылдаудың жеделдігінде болады, бұл табиғат қорғау іс-шараларына жұмсалатын шығындарды 15-20%-ға қысқартуға мүмкіндік береді. Алынған нәтижелер мониторингтік зерттеулер кезіндегі бастапқы деректер базасы болып табылады.

Қолданылу саласы: ерекше қорғалатын табиғи аумақтар, Қазақстанның оңтүстік-шығысындағы орман шаруашылығы мемлекеттік мекемелері, биологиялық және орман шаруашылығы бейініндегі жоғары оқу орындарының студенттері.

ABSTRACT
Report 38 p., 1 book, 11 figures, 3 tables, 45 sources, 2 appendixes
FLORISTIC DIVERSITY, PLANT COMMUNITY, TURANGA FOREST, RELIC, ENDEMIC, ASSESSMENT OF THE CONDITION
The objects of research were natural Turanga forests growing in the south-east of Kazakhstan.
The object of this work is to study the current status of rare floral elements of relict Turanga forests in the south-east of Kazakhstan and develop measures for their conservation.
In the course of the research, a reconnaissance survey of the Turanga forests was carried out, the experimental material was collected on the sample plots, and the collected experimental material was processed.
As a result of the work, scientific, forest management and literary materials were studied, areas for detailed studies of the Turanga forests in the south-east of Kazakhstan were selected. The composition of the flora of plant communities of the Turanga forests involving Populus pruinosa and Populus diversifolia was studied in the region. The research covered the current status of populations of rare floral elements (endemic, relict species, as well as species listed in the Red Book of Kazakhstan) that are part of the plant communities of the Turanga forests. 
The efficiency will consist in the efficiency of making decisions on the conservation of relict Turanga forests, which will reduce the cost of environmental protection measures by 15-20%. The obtained results will be the primary database for monitoring studies.
Scope: specially protected natural territories, state forestry institutions of the south-east of Kazakhstan, students of universities of biological and forestry profile.
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LIST OF DESIGNATIONS AND ABBREVIATIONS 
The following designations and abbreviations are used in this report:
	SNNP
	- State National Natural Park

	A.N. Bukeikhan KazRIFA
	- A.N. Bukeikhan Kazakh Research Institute of Forestry and Agroforestry LLP

	MSFMI 
	- Municipal state forest management institution

	FWC
	- Forestry and Wildlife Committee

	CS
	- Committee of Science

	CQASES
	- Committee for Quality Assurance in the Sphere of Education and Science

	MES
	- Ministry of Education and Science

	MEGNR
	- Ministry of Ecology, Geology and Natural Resources

	RW
	- Research work

	NAPP
	- natural area of preferential protection

	RK
	- Republic of Kazakhstan

	RSBE
	- Republican State Budget-supported Enterprise

	LLP
	- Limited Liability Partnership


INTRODUCTION
The vegetative cover of our planet is changing rapidly under the influence of natural and anthropogenic factors. In Southern Kazakhstan, against the background of the increasing process of desertification, relic turang woodlands are the most vulnerable. Turang plantations in Kazakhstan are found in the valleys of desert rivers, on sands, often on saline soils. There are descriptions of the Turanga forests with a high bonitet (I and II) in the commons of Kara-Turanga and Zhel-Turanga (Balkhash region), as well as in the floodplain of the Syrdarya River [1]. However, in recent years, there has been a tendency to reduce the populations of desert plantings, including turang ones, due to anthropogenic activities (uprooting, cuttings, fires, ranging, etc.). This problem is most acute in the floodplain of the Ili River, i.e. in the south-eastern region of Kazakhstan, because the impact of anthropogenic factors is pronounced here: changes in the hydrological conditions in the river valley associated with the construction of a dam in the late 70s of the last century and the creation of an artificial Kapchagay Reservoir; ranging, as well as recreation, due to the proximity to the city of Almaty, the largest metropolis in Kazakhstan.
Information about the current status of the natural Turanga forest areas in Kazakhstan and foreign countries, the composition of the flora of the plant communities associated with them, is poorly presented in scientific publications and fragmented. There is no up-to-date information on the condition of the populations of the main forest-forming species and their accompanying rare and endemic species.
The goal of this project is to study the current status of rare floral elements of relict Turanga forests in the south-east of Kazakhstan and develop measures for their conservation.
The scientific novelty is that for first the floristic composition of the plant communities of the Turanga forests in the south-east of Kazakhstan will be studied in detail, its comprehensive analysis will be carried out, the most general patterns for this type of vegetation will be revealed. 
The practical significance will consist in the efficiency of making decisions on the conservation of relict Turanga forests, which will reduce the cost of environmental protection measures by 15-20%. The obtained results will be the primary database for monitoring studies. In addition, favourable living and farming conditions will be created in desert regions, which will be provided with sustainable natural forest areas, including those represented by the relict Turanga forests.
Scientific studies were carried out under Agreement No. 208 as of November 12, 2020, Addendums No. 1 as of January 18, 2021 and No. 2 as of June 15, 2021, concluded between the Committee of Science of the Ministry of Education and Science of the Republic of Kazakhstan and A.N. Bukeikhan KazRIFA LLP and the work schedule to this Agreement (Appendix A).
THE main BODY OF THE RESEARCH REPORT 
1 Choosing the line of research
Kazakhstan is a sparsely wooded state with a forest cover of 4.8%. The state forest resources of the country are 30.1 million hectares as of 01.01.2020, including 13.1 million hectares of forested land, of which about 70% is desert forests consisting of Haloxylon aphyllum (Minkw.) Iljin and Haloxylon persicum Bunge ex Boiss. & Buhse and other shrub communities of the desert zone [2].
For the southern regions of Kazakhstan, riparian woodlands growing in the floodplains of desert rivers are of particular value. Turang plantations have the greatest practical significance and scientific value.
According to the "Flora of Kazakhstan" [3], there are three species of Asiatic poplar (Populus genus): glaucous-leaved (Populus pruinosa Schrenk), heterophyllous (Populus diversifolia Schrenk ) and Litvinov's ( Populus Dode) in Kazakhstan. Based on new information and botanical research, growth of only two species are noted: glaucous-leaved (Populus pruinosa Schrenk.), heterophyllous (Populus diversifolia Schrenk.) [4].
According to the literature “the floristic composition of Asiatic poplar (Populus diversifolia) vegetation was formed in days of old, around the beginning of the Quaternary period" [5], which indicates the relict nature of this type of plantings. Taking into account the relict nature of the existing populations of the Turanga forests, it is necessary to study their condition and further monitoring to study the dynamics of indicators and conservation opportunities.
The uniqueness of these forests also is that one of the dominant stands - Populus pruinosa is a rare species of flora of Kazakhstan and is listed in the Red Book [6]. Populus pruinosa has a very narrow ecological habitat. It is limited to river banks in arid areas, i.e. it occupies a very specific ecological niche. It grows in a desert zone along river valleys on sands, takyr saline soils, singly or in groves.
The analysis of the floral diversity of the Turanga forests for the presence of other rare and endemic species in the composition of plant communities and the assessment of the condition of their populations is of great scientific interest. To limit the undesirable consequences of changes in plant communities, it is necessary to carry out deep scientific studies of processes and phenomena occurring under the influence of various factors, including those based on the study of the species diversity of ecosystems. The study of the plant component of the ecosystem allows you to get up-to-date information about the ongoing processes, including negative ones.
An important aspect is the development of scientifically well-grounded measures for the conservation of these relic communities in the region studied, which will allow taking measures to monitor the condition of the Turanga forests and outline proposals for their protection. 
2 Objects and methods of research
2.1 Carrying out a survey of the Turanga forests in the south-east of Kazakhstan and selecting areas for detailed studies
2.1.1 Collecting information about the habitat of the Turanga forests in the south-east of Kazakhstan.
Scientific (including herbarium), literary and forest management materials on the habitat of the Turanga forests in the south-east of Kazakhstan were studied.
About 80% of the regional territory is located in the desert and desert-steppe zones. The climate of the region is sharply continental. The average temperature in January is 11-12°C, in July +24-25°C. The annual precipitation level is 200-3500 mm. The soils are light-chestnut, gray (sierozemic) [7].
The most complete data on the range, including for the south-east of Kazakhstan, and individual characteristics of the Turanga forests are given by P.P. Besschetnov and L.M. Grudzinskaya [8]. Some Asiatic poplar species were found to be confined to the Ili River valley areas: mainly Populus diversifolia grows in the lower reach, and mainly Populus pruinosa grows in the middle and upper reaches. One of the largest forest areas of Populus diversifolia was noted in the Zhelturanga common, where trees over 70 years old with a height of up to 17 m and a trunk diameter of about 1 m were noted. For Populus pruinosa in the area of the Malaysary Pass, young trees were characteristic, the stands were highly closed. Vegetative propagation was noted. The intraspecies variability of Asiatic poplar species (vegetative, generative, morphological features), individual selection issues were studied. The description of the dominant floral composition in the Turanga forests of the Ili river basin was made by B.A. Bykov [9]. 
Information about the current status of the natural Turanga forest areas in Kazakhstan, the composition of the flora of the plant communities associated with them, is poorly presented in scientific publications. There are fragmentary data for the 50-80s of the last century [1, 10]. In modern works, some indicators of the condition of Populus diversifolia populations on the northern border of the range are given [11]. There is evidence of one of the habitats of Populus diversifolia, located in the Sand Tract of Tosynkumy on the left bank of the Turgay river with a brief description of the plant cover [12], preliminary data on the condition of one of the populations of Populus pruinosa in the area of the Malaysary Pass in the middle of the Ili river for which the dominant species are given, and also the presence of rare and endemic species is noted [13].
The study of herbarium materials of the Institute of Botany and Phytointroduction of the Forestry and Wildlife Committee of the Ministry of Ecology, Geology and Natural Resources of the Republic of Kazakhstan showed that there are collections of Asiatic poplar (Turanga) in the region since 1934. They are most often found in the floodplain of the Ili River, mainly on the right bank. We selected this region for detailed research.
There are no exact data on the area of the Turanga forests by dominant species in Kazakhstan because when taking into account the state forest resources the division of areas by species of Asiatic poplar is not carried out.
The analysis of the data on the Turanga forests in the Almaty oblast carried out by the Republican state budget-supported enterprise "Kazakh Forest Management Enterprise" shows as follows [13]. The total area of the Turanga forests in the Almaty oblast (as of 01.01.2020) is 25 015.9 ha (Table 1), i.e. only 0.46% of the oblast total area – 5 411,700 hectares [14]. Of these, the Turanga forested lands occupy 9 871.2 hectares, or 39.45%, of all the lands occupied by the Turanga forests and 0.47% of the forested lands of the Almaty oblast. Only 17% of the Turanga forests are located in natural areas of preferential protection which subordinates to the Forestry and Wildlife Committee of the Ministry of Ecology, Geology and Natural Resources of the Republic of Kazakhstan. The rest of their areas are located in the municipal state forest management institutions (hereinafter referred to as the MSFMIs) of the Natural Resources and Environmental Governance Departments of the Almaty oblast, i.e. they are under the jurisdiction of the Oblast's Akimat.
Table 1 - The Turanga forested area of the Almaty oblast total forest area, ha (as of 01.01.2020)
	Forest owner
	Forested land (density is 0.3 and higher), ha
	Open stands (density is 0.1-0.2), ha
	Glades, failed plantings, burnt area, ha
	Total forest fund land, ha

	SNNP «Altyn Emel»
	1 624.2
	2 596.8
	-
	4 221.0

	Charyn SNNP
	31.1
	4.0
	-
	35.1

	Total for natural areas of preferential protection
	1 655.3
	2 600.8
	-
	4 256.1

	Borlitobinsk MSFMI
	233.4
	49.9
	-
	283.3

	Zharkent MSFMI
	1 478.3
	2 441.2
	1 449.7
	5 369.2

	Kaskelen MSFMI
	17.2
	0.5
	-
	17.7

	Kurtinsk MSFMI
	1 218.7
	1 943.6
	56.0
	3 218.3

	Uighur MSFMI
	4 203.6
	4 891.7
	1 581.8
	10 677.1

	Shelek MSFMI
	618.3
	95.0
	2.7
	716.0

	MSFMI "Kyzyl zhidek"
	446.4
	31.8
	-
	478.2

	Total
	9 871.2
	12 054.5
	3 090.2
	25 015.9


The analysis of the distribution of areas of the Turanga forests by density (Figure 1) showed that low-density stands (density is 0.3 and 0.4) dominate, accounting for 84% of the Turanga forested area, while plantings with a density above 0.5 occupy only slightly more than 5%. There are no high-density stands.
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	Figure 1 - Distribution of areas of the Turanga forested lands, according to the stand densities


The analysis of the distribution of the Turanga forests of the region by bonitet classes (Figure 2) revealed that the plantings of the 5th bonitet which make up about 89% of the Turanga forested land predominate. Of the indexes of high bonitet, the 2nd one is marked, but less than 1% of plantings have it.
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	Figure 2 - Distribution of areas of the Turanga forested lands by bonitet classes


The ratio of stand areas by density groups is one of the main indexes for assessing the condition of the wooded area and growing conditions. In poor forest sites, high-density stands are usually not found, which reflects the growing conditions of the studied plantings (sandy, salty soils, etc.). The quality of the growing conditions also characterizes the bonitet, which indexes in the Turanga forests reflect the low potential yielding capacity of stands.
According to the age composition (Figure 3), the majority of the Turanga forests in the region are mature (31%) or ripe and over mature (33.14%), the share of young plantations is only 13%, and in natural areas of preferential protection the share of old-aged stands (ripe and mature) even higher – up to 47.16%, i.e. this is almost half of all Turanga forests growing within the boundaries of natural areas of preferential protection.
The largest area of the Turanga forested lands in the Almaty oblast falls on the Uigur Municipal State Forest Management Institution, where they cover an area of 4 203.6 hectares. On the example of this institution, the species composition of the Turanga forests was studied. It was found that pure plantings (61%) or with a slight admixture of Elaeagnus oxycarpa (15%) dominate. Among other tree species, Haloxylon aphyllum (Minkw.) Iljin, Fraxinus sogdiana Bunge, and representatives of the Salix genus are noted in various combinations, but their share in the stand composition does not exceed 40%.
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	Figure 3 - Distribution of the Turanga forests' areas by age groups


The species composition of medium stocked (with a density of 0.6-0.7) plantings showed that pure Turanga forests occupy 37%, the rest is made up of mixed plantings involving Elaeagnus oxycarpa, Haloxylon aphyllum, Fraxinus sogdiana and representatives of the Salix genus. It is characteristic that the plantings at this density differ in a younger age: the share of young plantations accounts for 86.3% of the Turanga forests at specified density.
The study of the Turanga forests by age composition, depending on the degree of density of plantings (Figure 4) showed that the number of strata occupied by plantings with a density of 0.6 prevails at a young age, while low-density stands (density is 0.3-0.4) prevail at a more mature age, starting from the age of over 30 years, reaching a maximum at the age of over 50 years.
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	Figure 4 - Distribution of areas of the Turanga forests by age composition depending on the stand density (by the example of the Uighur Municipal state forest management institution)


Thus, our analysis of forest management materials in the Almaty oblast indicates low indexes of bonitet, density, and the predominance of high-age stands on the Turanga forested fund lands. Most often, there are pure Asiatic poplar plantings or with a slight admixture of oleaster (Elaeagnus L.).
2.1.2 Selection of plots for detailed surveys
The reconnaissance survey of the Turanga forests in the south-east of Kazakhstan was carried out and plots for detailed studies were selected. The reconnaissance survey covered more than 10 thousand hectares in the Ili River valley (Almaty oblast, Ili region), 10 sites were provided for detailed research. The general view of some plots and individual trees is shown in Figures 5 and 6.
Detailed studies were carried out using the 50 m × 50 m sample plot method. The taxational specifications of trees were determined: diameters at chest height using a calliper and age by core sampling, height - with the use of a Haglof hypsometer. The natural regeneration of tree species and undergrowth were studied on 1 m x 1 m in discount areas (quadrats) within the main sample plot using the methods specified in the literature references [15-16]. On each sample plot, the following was determined: the total projective cover of plants, the complete floristic composition [17]. The identification of plant species was carried out according to the publications "Flora of Kazakhstan" [18], "Key to plants of Central Asia" [19]. Plant names are listed in the International Plant Names Index (IPNI) [20]. The species were classified as rare according to the Red Book of Kazakhstan [9]. The allocation of relics was carried out according to B.A. Bykov's work [21] "On the origin and ancient core of Kazakh desert flora". To study the composition of the flora of plant communities of the Turanga forests, among other things, the experimental material previously collected (since 2015) by the authors was used.
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	a - general view; b-crown of the Populus pruinosa tree

	Figure 5 - View of a plant community involving Populus pruinosa
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	a - general view; b-crown of the Populus diversifolia tree

	Figure 6 - View of a plant community involving Populus diversifolia


3 Research results 
3.1 Study of the composition of the flora of plant communities of the Turanga forests and its analysis.
The study of the tree layer was carried out on the 6 most characteristic plots (Figure 7) and showed as follows (Table 2).
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	a – silvicultural assessment; b - age assessment

	Figure 7 - Study of the tree tier of the Turanga forests


Table 2 - Indicators of the tree tier on detail plots
	Plot number
	Gridpoint
	Composition/ density
	Density 
	Diameter of Turanga, cm
	Height of Turanga, m

	1
	44°15′N, 76°50′E
	10 Populus pruinosa
	03, in places up to 05
	24.24±0.78
	10.35±0.46

	2
	44°11′N, 76°54′E
	10 Populus pruinosa + Elaeagnus oxycarpa и Salix songarica
	04-05
	14.00±1.18
	5.58±0.41

	3
	44°11′N, 76°54′E
	10 Populus pruinosa + Salix songarica
	06-07
	25.15±2.55
	6.55±0.57

	4
	44°11′N, 76°54′E
	10 Populus pruinosa
	03-04
	22.12±1.37
	5.65±0.77

	5
	44°11′N, 76°54′E
	10 Populus pruinosa
	0,4
	15.22±0.85
	4.65±0.45

	6
	44°09′N, 76°57′Е
	10 Populus pruinosa
	03-04
	10.50±1.50
	5.50±0.41

	7
	44°11′N, 76°54′E
	10 Populus diversifolia
	06
	15.05±1.02
	6.75±0.55

	8
	44°04′N, 71°59′E
	10 Populus pruinosa
	08
	6.70±4.11
	4.13±2.01

	9
	44°05′N, 76°59′E
	10 Populus pruinosa
	03
	14.89±8.58
	8.38±3.70

	10
	44°09′N, 76°59′E
	8 Populus pruinosa + 

2 Populus diversifolia
	07-08
	9.73±5.39
	8.13±6.07


Of all the studied plots, one (Plot 2) was studied for the natural regeneration of the main species - Populus pruinosa in the form of root offsprings (Figure 8).
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	Figure 8 - Natural regeneration of Populus pruinosa in the form of root offsprings


The amount of undergrowth reaches 1.6±0.5 per 1m2. The age of the undergrowth in the majority (60%) is up to 3-4 years, its height does not exceed 50 cm. Older undergrowth (from 5 to 8 years old) has a height of 55 to 100 cm. The amount of undergrowth characterizes the regeneration assessment as satisfactory.
In plots 8-10, the natural regeneration also in the form of root offsprings was insignificant.
The flora of plant communities of the Turanga forests was identified (Table 3).
Table 3 - List of the flora of plant communities of the Turanga forests in the south-east of Kazakhstan (the middle part of the Ili River valley)
	Species
	Family
	Biomorph

	
	2
	3

	Acanthium onopordon Gueldenst. (Onopordon acanthium L.)
	Asteraceae
	biennial plant

	Achnatherum splendens (Trin.) Nevski
	Poaceae
	perennial plant

	Acroptilon austral Iljin
	Asteraceae
	perennial plant


Continuation of Table 3
	1
	2
	3

	Aegilops cylindrica Host
	Poaceae
	annual plant

	Aegilops tauschii Coss.
	Poaceae
	annual plant

	Aeluropus littoralis (Gouan) Parl.
	Poaceae
	perennial plant

	Agropyron desertorum (Fisch. ex Link) Dorn
	Poaceae
	perennial plant

	Alhagi pseudalhagi Desv.
	Leguminosae
	perennial plant

	Allium caesium Schrenk
	Alliaceae
	perennial plant

	Allium decipiens Fisch.
	Alliaceae
	perennial plant

	Alyssum desertorum Stapf
	Brassicaceae
	annual plant

	Alyssum stenostachyum Botsch. & Vved.
	Brassicaceae
	annual plant

	Amaranthus blitoides S.Watson
	Amaranthaceae
	annual plant

	Androsace maxima L.
	Primulaceae
	annual plant

	Anisantha tectorum (L.) Nevski
	Poaceae
	annual plant

	Apera interrupta (L.) P. Beauv.
	Poaceae
	annual plant

	Apocynum lancifolium Russanov
	Apocynaceae
	perennial plant

	Arabidopsis thaliana (L.) Heynh.
	Brassicaceae
	annual plant

	Arenaria leptoclados Guss.
	Caryophyllaceae
	annual plant

	Artemisia scoparia Waldst. & Kit.
	Asteraceae
	annual biennial plant

	Artemisia serotina Bunge
	Asteraceae
	semi-shrub

	Artemisia turanica Krasch.
	Asteraceae
	semi-shrub

	Asparagus neglectus Kar. & Kir.
	Asparagaceae
	perennial plant

	Asperugo procumbens L.
	Boraginaceae
	annual plant

	Asperula humifusa Besser
	Rubiaceae
	perennial plant

	Atraphaxis compacta Ledeb.
	Polygonaceae
	semi-shrub

	Atraphaxis frutescens (L.) Eversm.
	Polygonaceae
	shrub

	Atriplex tatarica L.
	Chenopodiaceae
	annual plant

	Atriplex patens Iljin
	Chenopodiaceae
	annual plant

	Berberis iliensis Popov *, **
	Berberidaceae
	shrub

	Bolboschoenus maritimus (L.) Palla
	Cyperaceae
	perennial plant

	Bromus squarrosus L.
	Poaceae
	annual plant

	Bromus japonicas Thunb.
	Poaceae
	annual plant

	Calamagrostis dubia Bunge
	Poaceae
	perennial plant

	Calystegia sepium (L.) R.Br.
	Convolvulaceae
	perennial plant

	Camelina microcarpa Andrz. ex DC.
	Brassicaceae
	annual plant

	Cannabis ruderalis Janisch.
	Cannabaceae
	annual plant

	Carex diluta M. Bieb.
	Cyperaceae
	perennial plant

	Carex pachystylis J. Gay
	Cyperaceae
	perennial plant

	Centaurea pulchella Ledeb. 

(Hyalea pulchella (Ledeb.) K. Koch)
	Asteraceae
	annual plant

	Centaurea squarrosa Roth
	Asteraceae
	biennial plant


Continuation of Table 3
	1
	2
	3

	Ranunculus testiculatus Crantz (Ceratocephalus testiculatus (Crantz) Roth))
	Ranunculaceae
	annual plant

	Chenopodium album L.
	Chenopodiaceae
	annual plant

	Chenopodium rubrum L.
	Chenopodiaceae
	annual plant

	Chorispora tenella DC.
	Brassicaceae
	annual plant

	Clematis orientalis L.
	Ranunculaceae
	liana

	Corispermum papillosum Iljin
	Chenopodiaceae
	annual plant

	Cousinia platylepis Fisch., C.A. Mey. & Avé-Lall.
	Asteraceae
	biennial plant

	Cousinia tenella Fisch. & C.A. Mey.
	Asteraceae
	annual plant

	Cynanchum sibiricum Willd.
	Asclepiadaceae
	perennial plant

	Descurainia sophia (L.) Prantl
	Brassicaceae
	annual plant

	Diarthron vesiculosum (Fisch. & C.A. Mey. ex Kar. & Kir.) C.A. Mey.
	Thymelaeaceae
	annual plant

	Digraphis arundinacea Trin.
	Poaceae
	perennial plant

	Dodartia orientalis L.
	Scrophulariaceae
	perennial plant

	Equisetum ramosissimum Willd.
	Equisetaceae
	perennial plant

	Elaeagnus angustifolia L.
	Elaeagnaceae
	tree

	Elytrigia repens (L.) Nevski
	Poaceae
	perennial plant

	Ephedra lomatolepis Schrenk ***
	Ephedraceae
	semi-shrub

	Eremopyrum bonaepartis (Spreng.) Nevski
	Poaceae
	annual plant

	Eremopyrum orientale (L.) Jaub. & Spach
	Poaceae
	annual plant

	Eremopyrum triticeum (Gaertn.) Nevski
	Poaceae
	annual plant

	Euphorbia jaxartica Prokh.
	Euphorbiaceae
	perennial plant

	Euphorbia lamprocarpa Prokh.
	Euphorbiaceae
	perennial plant

	Ferula ovina Boiss.
	Apiaceae
	perennial plant

	Festuca orientalis Kern. ex Hack.
	Poaceae
	perennial plant

	Gagea bulbifera Salisb.
	Liliaceae
	perennial plant

	Gagea setifolia Baker ex Aitch. 
(G. iliensis Popov)
	Liliaceae
	perennial plant

	Galatella fastigiiformis Novopokr.
	Asteraceae
	perennial plant

	Galium aparine L.
	Rubiaceae
	annual plant

	Glaux maritime L.
	Primulaceae
	perennial plant

	Gypsophila perfoliata L.
	Caryophyllaceae
	perennial plant

	Gypsophila trichotoma Wender.
	Caryophyllaceae
	perennial plant

	Halerpestes salsuginosa Greene
	Ranunculaceae
	perennial plant

	Halimodendron halodendron Voss
	Leguminosae
	shrub

	Haplophyllum perforatum Kar. & Kir.
	Rutaceae
	perennial plant

	Heterocaryum rigidum A. DC.
	Boraginaceae
	annual plant

	Holosteum polygamum K. Koch
	Caryophyllaceae
	annual plant


Continuation of Table 3
	1
	2
	3

	Hypecoum parviflorum Kar. & Kir.
	Papaveraceae
	annual plant

	Juncus brachycephalus Buchenau
	Juncaceae
	perennial plant

	Juncus soranthus Schrenk.
	Juncaceae
	perennial plant

	Iris sogdiana Bunge
	Iridaceae
	perennial plant

	Krascheninnikovia ceratoides (L.) Gueldenst.
	Chenopodiaceae
	semi-shrub

	Lactuca tatarica C.A. Mey.
	Asteraceae
	perennial plant

	Lappula semiglabra (Ledeb.) Gürke
	Boraginaceae
	annual plant

	Leymus multicaulis (Kar. & Kir.) Tzvelev
	Poaceae
	perennial plant

	Lepidium latifolium L.
	Brassicaceae
	perennial plant

	Lepidium perfoliatum L.
	Brassicaceae
	annual biennial plant

	Lycium dasystemum Pojark. ***
	Solanaceae
	shrub

	Lycopus exaltatus L.
	Lamiaceae
	perennial plant

	Malcolmia trichocarpa Boiss. ex Baker
	Brassicaceae
	annual plant

	Malcolmia africana (L.) W. T. Aiton
	Brassicaceae
	annual plant

	Marrubium alternidens Rech. f. (Marrubium anisodon K. Koch)
	Lamiaceae
	perennial plant

	Melilotus officinalis (L.) Lam.
	Leguminosae
	biennial plant

	Meniocus linifolius DC.
	Brassicaceae
	annual plant

	Mentha arvensis L.
	Lamiaceae
	perennial plant

	Mentha asiatica Boriss.
	Lamiaceae
	perennial plant

	Nitraria schoberi L. ***
	Zygophyllaceae
	shrub

	Nonea caspica G. Don
	Boraginaceae
	annual plant

	Oedibasis apiculata Koso-Pol.
	Apiaceae
	perennial plant

	Papaver pavoninum C.A. Mey.
	Papaveraceae
	annual plant

	Phragmites australis (Cav.) Steud.
	Poaceae
	perennial plant

	Plantago major L.
	Plantaginaceae
	biennial plant

	Poa bulbosa L.
	Poaceae
	perennial plant

	Polygonum aviculare L.
	Polygonaceae
	annual plant

	Polygonum patulum M. Bieb.
	Polygonaceae
	annual plant

	Polygonum hydropiper L.
	Polygonaceae
	annual plant

	Polypogon fugax Nees ex Steud.
	Poaceae
	annual plant

	Populus diversifolia Schrenk ***
	Salicaceae
	tree

	Populus pruinosa Schrenk **, ***
	Salicaceae
	tree

	Potentilla supine L.
	Rosaceae
	annual or biennial plant

	Prangos arenaria (Schischk.) Pimenov & V. N. Tikhom. *
	Apiaceae
	perennial plant

	Puccinellia distans (L.) Parl.
	Poaceae
	perennial plant

	Rochelia retorta (Pall.) Lipsky
	Boraginaceae
	annual plant

	Rosa beggeriana Schrenk
	Rosaceae
	shrub


Continuation of Table 3
	1
	2
	3

	Rosa silverhielmii Schrenk *
	Rosaceae
	shrub

	Rumex marschallianus Rchb.
	Polygonaceae
	annual plant

	Salix songarica Andersson
	Salicaceae
	tree

	Salsola paulsenii Litv.
	Chenopodiaceae
	annual plant

	Secale sylvestre Host
	Poaceae
	annual plant

	Setaria viridis P.Beauv.
	Poaceae
	annual plant

	Sclerochloa dura P.Beauv.
	Poaceae
	annual plant

	Scutellaria galericulata L.
	Lamiaceae
	perennial plant

	Sisymbrium altissimum L.
	Brassicaceae
	annual or biennial plant

	Sisymbrium loeselii L.
	Brassicaceae
	annual plant

	Sophora alopecuroides L.
	Leguminosae
	perennial plant

	Spergularia diandra (Guss.) Boiss.
	Caryophyllaceae
	annual plant

	Stipa caspia K. Koch
	Poaceae
	perennial plant

	Suaeda linifolia Pall.
	Chenopodiaceae
	annual plant

	Tamarix ramosissima Ledeb. ***
	Tamaricace
	shrub

	Taraxacum glaucanthum DC.
	Asteraceae
	perennial plant

	Tragopogon ruber S.G. Gmel.
	Asteraceae
	perennial plant

	Trigonella arcuata C.A. Mey.
	Leguminosae
	annual plant

	Trifolium fragiferum L.
	Leguminosae
	perennial plant

	Trigonella orthoceras Kar. & Kir.
	Leguminosae
	annual plant

	Typha angustifolia L.
	Typhaceae
	perennial plant

	Tulipa behmiana Regel *, ***
	Liliaceae
	perennial plant

	Tulipa buhseana Boiss.
	Liliaceae
	perennial plant

	Tulipa kolpakowskiana Regel **
	Liliaceae
	perennial plant

	Verbascum blattaria L.
	Scrophulariaceae
	a biennial plant, annual plant

	Veronica campylopoda Boiss.
	Scrophulariaceae
	annual plant

	Vexibia alopecuroides (L.) W. A. Weber
	Leguminosae
	perennial plant

	Vincetoxicum sibiricum Decne.
	Asclepiadaceae
	perennial plant

	Xanthium strumarium L.
	Asteraceae
	annual plant

	Ziziphora tenuior L.
	Lamiaceae
	annual plant

	Zygophyllum brachypterum Kar. & Kir.
	Zygophyllaceae
	perennial plant

	Note - * - endemic, * * - listed in the Red Book of Kazakhstan, * * * - relic


The analysis of the flora of plant communities of the Turanga forests (Populus pruinosa and Populus diversifolia) showed the following. A total of 145 species belonging to 41 families, 117 genera were noted. The largest representation among the families (Figure 9) is as follows: Poaceae (25 species, i.e. 17.24% of the total), Asteraceae (15 species, i.e. 10.35%), Brassicaceae (13 species or 8.97%), Leguminosae and Chenopodiaceae (each with 8 species or 5.52%). 15 families are represented by only one species. Of the genera, the most representative ones are Artemisia, Eremopyrum, Polygonum and Tulipa, which have 3 species each.
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	Figure 9 - Ranking of the flora of the Turanga forests by family


Biomorphological analysis of the flora (Figure 10) showed that trees account for 4 species, shrubs and subshrubs - 13 species, lianas - 1 species, the rest are represented by grasses, among which perennials predominate (60 species), slightly fewer annual grasses (57 species).
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	Figure 10 - Biomorphological composition of the flora of the Turanga forests


There are a significant number of agriculturally important species in the plant cover of the communities under study. Their quantitative distribution is shown in Figure 11. The most numerous groups of useful plants are forage plants (31 species) and medicinal plants (15 species). 51 species, i.e. 35.2% of the total number, are weeds.
	
[image: image14.png]Other
16%

Fodder plants
21%

Medicinal plants

Weeds 10%

35%

Essential-oil-bearing plants
3%

Decorative plants

Endemics 6%

3%





	Figure 11 - Economic significance of the flora of the Turanga forests


At the same time, 98 plant species were identified in plant communities involving Populus pruinosa [22], i.e. an increase in the total number of species due to plant communities involving Populus diversifolia by 32.5% was recorded. The increase in species in plant communities involving Populus diversifolia occurred mainly due to weed species. The most valuable species (relics, endemics) were noted in plant communities involving Populus pruinosa.
3.2 Study and assessment of the current status of populations of rare floral elements that are part of the plant communities of the Turanga forests
The special value of the flora of the studied communities is given by the presence of rare, relict and endemic species in its composition. In the composition of the flora, there are 4 endemic to the Southern Balkhash region (Berberis iliensis, Prangos arenaria, Rosa silverhielmii, Tulipa behmiana), 7 relics (Ephedra lomatolepis, Lycium dasystemum, Dunes schoberi, Populus diversifolia, Populus pruinosa, Tamarix ramosissima, Tulipa behmiana), 3 species listed in the Red book of Kazakhstan (Populus pruinosa, Tulipa kolpakowskiana, Berberis iliensis).
We will cite the assessment of the condition of the above-mentioned tree and shrub species in the Turanga forests and information about their practical significance.
Populus pruinosa is a relic of the Oligocene epoch, listed in the Red Book of Kazakhstan as a rare decreasing species. We have marked it as the main forest-forming woody species. It forms, as a rule, pure stands, with a slight admixture of Elaeagnus angustifolia, Salix songarica and the poor involvement of Populus diversifolia. The average height of the trees is 6-7 meters, maximum is 12-14 m. The stem diameter is on average 14-17cm, reaching 25 cm. It forms understockings with an average density of 0.3-0.4. When mixed with other species at a younger age, the density of the plantings reaches 0.7. Natural regeneration in the form of soboliferous specimens was observed only in some small areas. There is a presence of dead trees, which indicates signs of the vulnerability of populations. The bonitet is usually 4-5.
Populus diversifolia is a relic of the Oligocene-Miocene epoch, decreasing species. We found it in a community with Populus pruinosa with the abundance from "sporadical", as well as in a mixed stand with a dominance of Populus pruinosa with the abundance to "very rare" with the following indexes: height varies from 12 to 18 m, on the average is 13.75 m, stem diameter- from 17 to 32 cm, on the average - 22.1 cm. There are also pure plantings of Populus diversifolia: diameter is 15 cm, on average the height is 6-7 m, the density is 0.6. The mixed stand has higher indexes of density (0.7) and bonitet (3).
Practical value: environment-forming and environment-stabilizing, wood (construction and ornamental materials), tinctorial, nectar-bearing, decorative, fuel, cultivated within the range as salt-and drought-resistant species, used for fixation of sands and creation of oases in desert regions, indicators of the groundwater occurrence level.
Berberis iliensis is an endemic species found in the Ili River valley and its lower tributaries. It is listed in the Red Book of Kazakhstan as a rare species with a declining range. In the sample plots explored, it is found in abundance - "rarely". The height of the bushes does not exceed 1.5-2 m, the shape of the fruit is round and prolate. Just downstream of the Ili River (near Bakanas), this species was recorded in the composition of old-growth Turanga forests (Populus diversifolia), as well as in the willow-oleaster riparian forests, where its occurrence was 87%, and the average density was 2.46 specimens (maximum up to 7) per 100 m2. The bushes are quite large – up to 2-2.5 m in height and 1.5-2.5 m in diameter. In more salty areas of the oleaster plantings, this species is also found in insignificant abundance, but the bushes here are much smaller, mostly young vegetative.
It should be noted that the populations of this species have been studied in more detail by other authors. The data of N.M. Mukhitdinov and co-authors [23] on one of the populations described on the right bank of the Charyn River, near its inflow into the Ili River (506 m above sea level) are of special interest. In this place, Berberis iliensis was recorded as part of the turang woodlands of Populus diversifolia with a density of 0.55 specimens per 100 m2.
Practical value: food, decorative, medicinal, nectar-bearing plant. It is of interest for selection. It is promising for use in landscaping, especially in salty areas.
Rosa silverhielmii is endemic to the Southern Balkhash region. Sporadical bushes up to 1 m high were found in the sample plots. In addition, downstream of the Ili River, in the vicinity of the city of Bakanas, it was observed in the undergrowth of old-growth Turanga forests (Populus diversifolia), in willow-oleaster riparian forests, in sea-buckthorn scrubs, and a more significant abundance as a dominant and subdominant - in tangled vegetations with a predominance of Calamagrostis epigeios and involving Lonicera iliensis. This species is also quite abundant in the hardy-shrub riparian forests, of the Sarytogai common of the Charyn River floodplain [24]. Practical value: soil-fixing, medicinal, vitamin, decorative, feeding for birds and animals.
Nitraria schoberi is an Eocene relic belonging to the littoral elements of the ancient sand flora [21]. We marked it with an abundance of "rarely" (spots), up to a height of 1 m. It is also found in the turang woodlands of the lower reaches of the Ili River and the Charyn National Park [23-24]. Practical value: environment-forming (forms phytogenous mounds), environmental protection soil-fixing, nutritious (berries), medicinal, feeding for birds and animals, decorative, recommended for protective afforestation in desert regions.
Ephedra lomatolepis is a relict species, which, like the Asiatic poplar, is an ancient element of subtropical savannas [21]. We marked it with insignificant abundance (in groups), up to 0.5 m high, as well as B.A. Bykov [25] in the lower Ili River. Practical value: soil-fixing, medicinal, poison-bearing.
Lycium dasystemum is an ancient relict element of subtropical savannas with a Dzungarian-Pamiro-Alayan type of the range [21]. In the areas we examined, the Turanga forests are found occasionally in small abundance. B.A. Bykov [25] noted it in the riparian forests of the upper Ili River valley or sometimes with another rare species-Lycium rutenicum Murr., and the latter in the lower reaches of the Charyn River is found in greater abundance - 8.65% of all noted hardy-shrub species, including Populus diversifolia [23].
Tamarix ramosissima is a relict species, a littoral element of the ancient sand flora [21]. It is a common undergrowth element in the sample plots we examined, marked in abundance from "sporadical" to "rather abundant", often being dominant and subdominant. The height of the bushes varied from 1 to 4 m. Together with other representatives of the genus and the same category (T. laxa Willd, T. hispida Willd.), it is found in the Turanga forests of the lower course of the Ili River [23-24]. Practical value: environment-forming, sand-fixing, reclamation, decorative, medicinal, nectar-bearing, fuel (burns well even in its raw form). It is an indicator of soil salinization and drying up of water areas.
Herbaceous species, which are rare and endemic, are also noted in the flora of the Turanga forests. Among them, Tulipa behmiana, Prangos arenaria-endemic to the Southern Balkhash region, Tulipa kolpakowskiana-is listed in the Red Book of Kazakhstan as a rare endangered plant species. Representatives of the Tulipa genus have decorative properties.
3.3 Measures (recommendations) for the preservation of relict Turanga forests in the region
The literature data analysis and our research allowed us to identify the following measures for the conservation and recovery of the Turanga forests as ecosystems, as well as its separate components, primarily rare, endemic species:
1. Natural regeneration According to the nature of the regeneration, trees and shrubs found in the Turanga forests can be divided into the following groups [26]:
- propagated in natural conditions only by seeds (Elaeagnus angustifolia, Salix songarica, Tamarix ramosissimaand etc.);
- propagated naturally by seeds and root offsprings (Populus pruinosa, Populus diversifolia, Halimodendron halodendron, Lycium dasystemum, etc.).
In addition, all the noted species can be recovered by stool shoots due to the accessory buds located at the root collar. This type of regeneration is noted when felling trees or after fires without damage to the root collar by fire. In the first growing season after the fire, the shoots and root offsprings give significant sprouts in height (in particular, Asiatic poplar is up to 240 cm), and in the subsequent growth in height slows down, while the growth ability itself persists for a long time.
Mass regeneration by seeds occurs only in areas located near the stock plants (100-600 m) providing sufficiently moist soil and good illumination. On dried or highly saline soil, they quickly lose their germinability and do not sprout.
The change in the hydrological conditions of rivers leads, first of all, to the deterioration of seed regeneration conditions. For the Asiatic poplar, periodically moistened areas disappear at higher elevations with larger fractions deposited [26]. The predominance of vegetative propagation in populations of these species significantly impoverishes their gene pool and reduces their adaptive ability [27].
Vegetative propagation of the Turanga forests largely depends on the water situation in the plot (groundwater occurrence level) and the vital condition of the mother trees. Successful root-bud regeneration is observed in the floodplain and on the peripheral pitching bench lands of the first and second benches. With the distance from the river bed or a significant deepening of the groundwater level, the areas regenerate weaker [8].
2. Silvicultural treatment:
- Cultivation of planting material A method for cultivation of planting material of turang poplars from seeds is described [28], the main points of which are as follows. The best soils for the Asiatic poplar nurseries are sandy-clayey, as well as takyr-like gray soils with a meadow-humus horizon at a depth of 20-30 cm. For sowing seeds, plant beds with a width of 40 cm and a length of 5 to 10 m are made. The plant beds alternate with irrigation ditches (aryks), 60 cm wide. Such a system of plant beds is due to the biological characteristics of the Asiatic poplar seedlings, since from the moment of seed germination until full rooting; young plants need direct sunlight throughout the daylight day. To sow the Asiatic poplar seeds per day, all the irrigating ditches (aryks) between the plant beds must be filled with water so that it does not reach the surface of the plant beds by 5-6 cm for 2-3 hours. Seeds are sown as a continuous tape of 5-10 cm wide (at the rate of 1-2 seeds per 1 cm2). In the first 5-6 days irrigation furrows should be constantly filled with water, later watering can be carried out periodically. It is not necessary to shade the seedings and seedlings of the Asiatic poplar, because this can cause their complete death.
- Development of forest plantations For the recovery of riparian forests of the lower reaches of the Syr Darya River in low areas and floodplains of rivers and distributaries, as well as young shoals flooded on dark and light meadow soils, a type of plants, is proposed - Asiatic poplar, flooded [29]. Pure plantings from Populus pruinosa (without shrubs) are recommended. The direction of the rows is across the river flow. The distance between the rows is 2 m, and between the plants in the rows is 1 m, i.e. 5000 plants are planted on 1 hectare. Populus pruinosa is planted by seedlings. Care consists of weeding and loosening in the first year 4 times, in the second-3 times and in the third-2 times.
On small glades with an area of up to 1 ha, planting of crops are possible on quadrats measuring 1.5×1.5 m, where it is advisable to carry out group species mixture of P. pruinosa, P.diversifolia, Elaeagnus angustifolia, Salix songarica) [26].
3. Protection of plantings from pests and diseases. To protect against pests and diseases and improve the sanitary condition of riparian forests in general, the use of biological preparations and biological methods is proposed. Forest health monitoring is recommended as the key activity [30]. 
According to the Rules of Felling of Forests in Areas of the State Forest Fund [31], selective salvage fellings is considered to be forest protection measures aimed at improving the stands by removal of doted trees and trees infected with diseases and pests. They are carried out in plantings with impaired resistance, where there is an increase, in comparison with natural mortality, formation and accumulation of brood trees, drying out, dead standing, windfall, snagging, snowfall, snow-broken, affected by diseases, borer trees and trees with other damage. In the riparian forests of the desert zone, selective salvage fellings are carried out in the presence of drying up to 30% of the number of trees and the density of the planting is 0.6-0.9. When carrying out these felling operations, the density should not be reduced below 0.5, and along the banks of rivers in restricted belts – 0.7. The most effective measure aimed at improving the health of riparian forests, combining prevention with direct destruction of pests, is the removal of brood trees. The felling of trees is carried out in the autumn-winter period. The deadline for the removal of wood is until the end of May.
4. Protection of the Turanga forests from fires. During the entire fire-hazardous period, the territory occupied by the Turanga forests is intensively visited by tourists, fishermen, hunters, herdsmen. In this regard, there is a constant risk of forest fires. Landscaping of territories in places of the greatest concentration of vacationers, preventive measures should ensure the protection of forests from fires.
Attention should be paid to the prevention of forest fires. It is necessary to further intensify the protection of forests, the implementation of all the measures provided for in the forest fire protection plan for each forest institution. More attention should be paid to forest fire prevention and public awareness-raising activities. It is necessary to protect not only the forest resources from fires but also agricultural lands (spaces between forest outliers) by employees of forest institutions and workers employed in the agricultural industry.
5. Methods of artificial propagation of rare, endemic floral components of the Turanga forests, including through biotechnology and introduction. There are developed methods of artificial propagation, including biotechnology and introduction for the following species: Populus pruinosa, P. diversifolia [8, 32-34], Berberis iliensis [35-37], Rosa silverhielmii [38-39], Dunes schoberi [40], Ephedra lomatolepis [41-42], Lycium dasystemum [43], Tamarix ramosissima [44-45].
6. Organisational measures An important aspect of the preservation of the Turanga forests is the organizational measures related to the solution of issues at the national or local level.
Taking into account that all turang forests experience significant anthropogenic loads, we consider it necessary to include P. diversifolia as well as P. pruinosa in the Red Book of Kazakhstan. Moreover, these species are often found together and they are not separated in forest management.
In view of the large ecological role of the Turanga forests (environment-forming and environment-stabilizing functions), as well as involving in their composition of rare, endemic and relict components of great practical importance, the continued reduction of their areas, it is necessary to emphasize the need for their special protection and further study.
To conserve the relict Turanga forests in the south-east of Kazakhstan, it is necessary to expand the network of natural areas of preferential protection, which allow reducing the negative impact of such anthropogenic factors as uncontrolled recreation and ranging. The number of previously allocated Asiatic poplar forest genetic reserves is clearly insufficient, so it is necessary to intensify efforts to expand their number and area, which will ensure the preservation of the gene pool. Both types of the Asiatic poplar, together with the other rare species mentioned above, should be the objects of special monitoring in scientific research programs.
It is necessary to combine interrelated approaches to the preservation of the existing gene pool in situ and ex-situ.
Based on the research materials the following is published 2 articles (Appendix B):
- One (1) article "Floristic diversity of threatened woodlands of Kazakhstan formed by Populus pruinosa Schrenk" (authors: Tamara Stikhareva, Anna Ivashchenko, Vitaliy Kirillov, Alimzhan Rakhimzhanov) in a peer-reviewed scientific publication "Turk Tarim ve Ormancilik Is/Turkish Journal of Agriculture and Forestry" on the scientific strand of the project included in 1 (first) quartile in the direction of "Forestry" and 2 (second) quartile in the field of "Ecology" in the Web of Science database (https://www.scimagojr.com/journalsearch.php?q=34696&tip=sid) and having a percentile for CiteScore in Scopus 70 (seventy) database in the field of "Forestry" (https://www.scopus.com/sourceid/34696) (https://doi.org/10.3906/tar-2006-70, https://dergipark.org.tr/en/pub/tbtkagriculture/issue/62397/941026);
- 1 (one) article "Assessment of the current status of the Turanga forests in the South-East of Kazakhstan" in the peer-reviewed domestic publication - the journal "Bulletin of the KazNU", Ecological series " with a non-zero impact factor (recommended by the Committee for Quality Assurance in the Sphere of Education and Science) (https://doi.org/10.26577/EJE.2021.v67.i2.09).
ҚОРЫТЫНДЫ

Ғылыми (оның ішінде гербарий үлгілерін) зерттеу 1934 жылдан бастап Қазақстанның оңтүстік-шығысында тораңғы алымдарының бар екенін көрсетті. Көбінесе олар Іле өзенінің алқабында, негізінен оң жағалауда кездеседі. Бұл аймақ егжей-тегжейлі зерттеу үшін таңдалды.

Алматы облысы бойынша орман орналастыру материалдарын талдау орман қорының тұраңғы ормандарымен жабылған жерлеріндегі үлкен жастағы сүрекдіңдердің бонитетінің, толықтығының, басым болуының төмен көрсеткіштерін көрсетеді. Көбінесе түрқұрамы бойынша таза тораңғы екпелері немесе жидемен шамалы қоспасы кездеседі.

Барлығы Populus pruinosa және Populus diversifolia қатысуымен өсімдіктер қауымдастықтары флорасының құрамында 41 тұқымдасқа, 117 туысқа жататын 145 түр белгіленді. Тұқымдастар арасындағы ең үлкен өкілдік: Poaceae (25 түр, немесе жалпы санының 17,24%), Asteraceae (15 түр, немесе 10,35%), Brassicaceae (13 түр, немесе 8,97%), Leguminosae және Chenopodiaceae (әрқайсысында 8 түрден, немесе 5,52%). 15 тұқымдас тек бір түрмен ұсынылған. Туыстардың ішінде ең танымал Artemisia, Eremopyrum, Polygonum және Tulipa, олардың әрқайсысы 3 түрден тұрады.

Флораның биоморфологиялық талдауы ағаштардың үлесіне 4 түр, бұталар мен бұташалардың – 13 түр, лианалардың – 1 түр, қалғандары шөптермен ұсынылғандығын, олардың арасында көпжылдықтар басым (60 түр), біржылдықтар сәл аз (57 түр) екендігін көрсетті.

Флораның құрамында оңтүстік Балқаш өңірінің 4 жергілікті түр (Berberis iliensis, Prangos arenaria, Rosa silverhielmii, Tulipa behmiana), 7 көне түрлер (Ephedra lomatolepis, Lycium dasystemum, Nitraria schoberi, Populus diversifolia, Populus pruinosa, Tamarix ramosissima, Tulipa behmiana) бар, 3 түр Қазақстанның Қызыл кітабына енгізілген (Populus pruinosa, Tulipa kolpakowskiana, Berberis iliensis). Сирек кездесетін флористикалық элементтердің көпшілігінде молшылық деңгейі төмен немесе тіпті бірең-сараңдап кездеседі. 51 түр немесе жалпы санның 35,2% - ы арамшөптер болып табылады, бұл зерттелетін қауымдастықтарға антропогендік әсердің жоғары деңгейін көрсетеді.

Қазақстанның оңтүстік-шығысындағы көне тораңғы ормандарын және олардың жекелеген түрлерін сақтау бойынша іс-шаралар ұсынылды, олар орман шаруашылығы, орман өсіру, биотехнологиялық, интродукциялық әдістерді, сондай-ақ ұйымдастырушылық сипаттағы мәселелерді қамтиды.

Зерттеу материалдары бойынша «Turk Tarim ve Ormancilik Dergisi/Turkish Journal of Agriculture and Forestry» рецензияланатын ғылыми басылымында жобаның ғылыми бағыты бойынша Web of Science базасындағы 1 (бірінші) квартильге және 2 (екінші) квартильге енетін және Scopus 70 (жетпіс) базасында CiteScore бойынша процентильге ие 1 (бір) мақала және рецензияланатын «ҚазҰУ Хабаршысы. Экологиялық Серия» отандық басылымында нөлдік емес импакт-фактормен (БҒССҚК ұсынған) 1 (бір) мақала жарияланды.
CONCLUSION
The study of scientific (including herbarium samples) showed that there are collections of the Asiatic poplar in the south-east of Kazakhstan, since 1934. They are most often found in the floodplain of the Ili River, mainly on the right bank. This region was selected for detailed research.
The analysis of forest management materials for the Almaty oblast indicates low indexes of bonitet, density, and the predominance of high-age stands on the lands covered with the Turanga forests of the forest resources. Most often, there are pure Asiatic poplar plantings or with a slight admixture of oleaster (Elaeagnus L.).
A total of 145 species belonging to 41 families and 117 genera were recorded in the flora of plant communities including Populus pruinosa and Populus diversifolia. The following families have the largest representation among the other: Poaceae (25 species, i.e. 17.24% of the total), Asteraceae (15 species, i.e. 10.35%), Brassicaceae (13 species or 8.97%), Leguminosae and Chenopodiaceae (each with 8 species or 5.52%). 15 families are represented by only one species. Of the genera, the most representative ones are Artemisia, Eremopyrum, Polygonum and Tulipa, which have 3 species each.
Biomorphological analysis of the flora showed that trees account for 4 species, shrubs and subshrubs-13 species, lianas-1 species, the rest are represented by grasses, among which perennials predominate (60 species), slightly fewer annual grasses (57 species).
In the composition of the flora, there are 4 endemic to the Southern Balkhash region (Berberis iliensis, Prangos arenaria, Rosa silverhielmii, Tulipa behmiana), 7 relics (Ephedra lomatolepis, Lycium dasystemum, Dunes schoberi, Populus diversifolia, Populus pruinosa, Tamarix ramosissima, Tulipa behmiana), 3 species are listed in the Red book of Kazakhstan (Populus pruinosa, Tulipa kolpakowskiana, Berberis iliensis). Most of the rare floral elements have low abundance indexes or even occur only once. 51 species, or 35.2% of the total number, are weeds, which indicates a high level of anthropogenic impact on the communities studied.
Measures for the conservation of relict Turanga forests in the south-east of Kazakhstan and their separate species, which include forest management, silvicultural, biotechnological, introduction methods, as well as organizational issues, have been proposed.
Based on the research materials, 1 (one) article was published in the peer-reviewed scientific publication "Turk Tarim ve Ormancilik Dergisi/Turkish Journal of Agriculture and Forestry" on the scientific strand of the project included in 1 (first) quartile and in 2 (second) quartile in the Web of Science database and having a percentile for CiteScore in Scopus 70 (seventy) database and one (1) article in the peer-reviewed scientific publication - the journal "Bulletin of the KazNU", Ecological series " with a non-zero impact factor (recommended by the Committee for Quality Assurance in the Sphere of Education and Science).
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CALENDAR PLAN
1. NAME OF THE PERFORMER
LIMITED LIABILITY PARTNERSHIP "A.N. BUKEIKHAN KAZAKH RESEARCH INSTITUTE OF FORESTRY AND AGROFORESTRY"
1.1 According to priority: research in the field of natural sciences.
1.2 According to the sub-priority: Fundamental studies in the field of biology of animals, plants and microorganisms.
1.3 According to the goal of the project IRN АР08956154 "The current status of rare floral elements of relict Turanga forests in the south-east of Kazakhstan and develop measures for their conservation".
1.4 The total amount of the project is 4 999 987.80 (four million nine hundred and ninety-nine thousand nine hundred and eighty-seven) tenge 80 tiyn, including by year, to execute the work according to Paragraph 3,
- for 2020 - in the amount of 2 999 999. 80 (two million nine hundred and ninety-nine thousand nine hundred and ninety-nine) tenge 80 tiyn;
- for 2021 - in the amount of 1 999 988 (one million nine hundred and ninety-nine thousand nine hundred and eighty-eight) tenge.
2. Characteristics of research and development products according to the qualification attributes and economic indicators
2.1 The strand of work: the study of the floral composition of relict Turanga forests.
2.2 Scope: botany, plant ecology.

2.3 Final result:

- for 2020: scientific and literary materials were studied, a reconnaissance survey of the Turanga forests in the south-east of Kazakhstan was carried out. Plots have been selected for detailed research. The composition of the flora of plant communities of the Turanga forests has been studied. The current status of populations of rare and endemic species that are part of the plant communities of the Turanga forests has been studied. 1 (one) article in a peer-reviewed scientific publication on the scientific strand of the project, which is included in the 2 (second) or 3 (third) quartiles in the Web of Science database and (or) having the percentile for CiteScore in the Scopus database of at least 50 (fifty) were sent for publication or being in print in the indicated editions.
- for 2021: the composition of the flora of plant communities of the Turanga forests has been clarified. An analysis of the composition of the flora of plant communities of the Turanga forests has been made. The study of the current status of populations of rare and endemic species that are part of the plant communities of the Turanga forests has been continued. Proposals for the conservation of relict the Turanga forests in the south-east of Kazakhstan have been developed. The assessment of the current status of populations of rare and endemic species that are part of the plant communities of the Turanga forests will be given. Not less than 1 (one) article in a peer-reviewed scientific publication on the scientific strand of the project, which is included in the 2 (second) or 3 (third) quartiles in the Web of Science database and (or) having the percentile for CiteScore in the Scopus database of at least 50 (fifty) has been published or being in print in the indicated editions; not less than 1 (one) article in a peer-reviewed foreign and (or) domestic publication with a non-zero impact factor (recommended by the Committee for Quality Assurance in the Sphere of Education and Science).

2.4 Patentability: the project is not registrable.

2.5 The scientific and technical level (novelty): The scientific novelty is that for first the floristic composition of the plant communities of the Turanga forests in the south-east of Kazakhstan will be studied in detail, its comprehensive analysis has been carried out, the most general patterns for this type of vegetation has been revealed.

2.6 The use of research and development products is carried out: specially protected natural territories, state forest management institutions of the south-east of Kazakhstan, students of the Higher Educational Institution of the Biological and forestry profile.

2.7 In the use of the result of scientific and (or) scientific and technological activities: proposals for the conservation of relict Turanga forests in the south-east of Kazakhstan.

3. The name of the works, the terms of their implementation and the results
	The code number of the task, stage
	The name of the works according to the Agreement and the main stages of its execution*
	Deadline for completion*
	Expected
result*

	
	
	Beginning
	Ending
	

	2020

	1
	1 (to carry out
the survey of the Turanga forests in the south-east of Kazakhstan and select plots for detailed research:
· Collecting information about the habitat of the Turanga forests in the south-east of Kazakhstan;
· Selection of plots for detailed surveys
	October
2020*
	October 
2020
	Scientific and literary materials will be studied and a reconnaissance survey of the Turanga forests in the south-east of Kazakhstan has been carried out. Plots for detailed research will be selected.

	2
	To study the composition of the flora of plant communities of the Turanga forests and to carry out the analysis of the composition:
To study the composition of the flora of plant communities of  the Turanga forests
	October 
2020
	December
2020
	The composition of the flora of plant communities of the Turanga forests will be studied.

	3
	To study the current condition of populations of rare floral elements that are part of the plant communities of the Turanga forests:
To study
 the current status of the population of rare and endemic species that are part of the plant communities of the Turanga forests;
	November 

2020
	December 
2020
	The current status of populations of rare and endemic species that are part of the plant communities of the Turanga forests will be studied.


	2021

	1
	To study the composition of the flora of plant communities of the Turanga forests and carry out the analysis of the composition:
· To study the composition of the flora of the plant communities of the Turanga forests
· To carry out the analysis of the flora of the plant communities of the Turanga forests.
	January
2021
	June
2021
	The composition of the flora of plant communities of the Turanga forests will be clarified.
The analysis of the flora of plant communities of the Turanga forests will be carried out.

	2
	To study and assess the current status of populations of rare floral elements that are part of the plant communities of the Turanga forests:
To study of the current status of the populations of rare and endemic  species that are part of the plant communities  of the Turanga forests:
Assessment of the current status of the population of rare and endemic species that are part of the plant communities of the Turanga forests.
	January
2021
	August
2021
	The study of the current status of populations of rare and endemic species that are part of the plant communities of the Turanga forests has been continued.
The assessment of the current status of populations of rare and endemic species that are part of the plant communities of the Turanga forests will be given.


	3
	Development of measures for conservation of relict  Turanga forests in the region. 
Publication of not less than 1 (one) article in the peer-reviewed scientific  publication on the scientific strand of the project included in 2 (second) or 3 (third) quartiles in the Web of Science database and (or) having a percentile for CiteScore in Scopus database  not less than 50 (fifty) or being in print in the indicated  editions; Not less than 1 (one) article in peer-reviewed foreign and (or) domestic publication with a non-zero impact factor (recommended by the Committee for Quality Assurance in the Sphere of Education and Science)
	August
2021
	September
2021
	Proposals for the conservation of relict Turanga forests in the south-east of Kazakhstan will be developed.
Not less than 1 (one) article in a peer-reviewed scientific publication on the scientific strand of the project, which is included in the 2 (second) or 3 (third) quartiles in the Web of Science database and (or) having the percentile for CiteScore in the Scopus database of at least 50 (fifty) has been published or being in print in the indicated editions; not less than 1 article in a peer-reviewed foreign and (or) domestic publication with a non-zero impact factor (recommended by the Committee for Quality Assurance in the Sphere of Education and Science).


Note: * - indicate the works, deadlines and their results for 2020, 2021 for each year, according to the schedule of the tender bid.
	For and on behalf of the Customer:
Chairman of governmental institution
the Committee of Science of the Ministry of Education and Science of the Republic of Kazakhstan

	For and on behalf of the Performer:
Acting Chairman of the Board of LLP A.N. Bukeikhan Kazakh Research Institute of Forestry and Agroforestry


	/Signature/ Zh. D. Kurmangalieva

L.S. Round seal in Kazakh 


	/Signature/ A.N. Rakhimzhanov 

L.S. Round seal in Kazakh 
I have read and understood this
Head of Research Project (-s)

/Signature/ T.N. Stikhareva
  (signature)


APPENDIX B
List of publications
1. Stikhareva T., Ivashchenko A., Kirillov V., Rakhimzhanov A. Floristic diversity of threatened woodlands of Kazakhstan formed by Populus pruinosa Schrenk // Turk Tarim ve Ormancilik Dergisi/Turkish Journal of Agriculture and Forestry - 2021. - Vol. 45, No. 2. - P. 165-178. http://dx.doi.org/10.3906/tar-2006-70 (Q1 – Forestry, Процентиль – 70% (Forestry), 60% (Ecology)).

2. RakhimzhanovA.N., Ivashchenko A.A., Kirillov V.Yu., Aleka V.P., Stikhareva T.N. Assessment of the current status of the Turanga forests in the South-East of Kazakhstan // Eurasian Journal of Ecology. – 2021. – N 2(67). - P. 85-96. https://doi.org/10.26577/EJE.2021.v67.i2.09
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