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REPORT

The report contains 39 pages, 10 tables, 21 figures, 23 bibliographic sources, and 9 appendices.


Keywords: BOTANICAL GARDEN, woody PLANTS, COLLECTION funds, PERSPECTIVE lists, mobilization of REPRODUCTIVE material.

Objects of research: woody plants of the Kazakh melkosopochnik, collection fund of woody plants of the Zhezkazgan Botanical garden, seedlings of woody plants sown in 2018-19 at the nurseries of the Main Botanical garden and Kazakh Research Institute of forestry.
The purpose of the work: development of perspective lists of woody plants in the collection funds of the state Astana Botanical garden and mobilization of reproductive material for their nursery cultivation.

In accordance with the project schedule approved by agreement No. 341 of 13.02.2018, the research objectives for 2020 were:

1 To continue the expansion of introduced nurseries for obtaining seedlings from expedition materials. Continuation of primary plant introduction tests.

2 Expedition mobilization of plant reproduction material for the collection "Rare plants of Kazakhstan" (Ulytau, Kazakh melkosopochnik).

3 Transfer of planting and seeding material to the Astana Botanical garden.

Methods of work: Introduction procedures were performed according to traditional methods. The taxonomic affiliation of plants was specified by S. K. Cherepanov.
Results and their novelty: On the basis of system-arealogical and interpolation methods of introduction forecasting in accordance with the project work schedule, prospective plant lists for collection sites of the Botanical garden in Astana have been developed: "Forest pegs" (5 species), "rare plants of Kazakhstan" (19 species), "Oak trees with birch" (20 taxa), "woody plants of Europe" (118 species), Kazakhstan Altai " (9 species), "North of East Asia" (147 species), "North America" (80 species). 

An expedition was conducted in 2018 to North-Western Kazakhstan (Uralsk) and Northern Kazakhstan (Shchuchinsk) to mobilize the reproductive material of plants in the Botanical garden of Astana. Near Uralsk (state nature reserve "Dubrava" collected seeds of 8 species, and in Shchuchinsk (The Arboretum and Dendrary is a Limited liability company «Kazakh research Institute of forestry") – 22 species. From Limited liability partnership «Kazakh research Institute of forestry» also got 10 seedlings anthrax in Altai. An expedition was conducted in 2019 to the East Kazakhstan region (Ridder) to select the reproductive material of plants of the Nur-Sultan Botanical garden. In the natural forests of the Ivanovo range, seeds of 17 species are collected, and in the Altai Botanical garden (Ridder) – 40 species of woody plants. In 2020, an expedition to the Ulytau mountains and the bektauata tract (Kazakh melkosopochnik) was carried out to select re-productive plant material for the Nur - Sultan Botanical garden. 61 samples of naturally growing plant species were collected, including 7 species according to promising lists, 1 red book species – Kyrgyz birch, and 6 samples in other floristic areas. 11 samples were collected in the Zhezkazgan Botanical garden and in the city of Zhezkazgan. 
Sections of introduced nurseries where seeds brought from expeditions are sown have been prepared. The planting material was transferred to the Astana Botanical garden.

The main design, technological, and technical and operational characteristics were not provided for basic research.

The degree of implementation – the preparation of planting material for the Botanical garden of Astana has begun with the sowing of seeds.

Field of application: botany, ecology.

Economic efficiency or significance of the work: for the first time, promising lists of woody plants were developed for the Nur-Sultan Botanical garden and further mobilization of reproductive materials was continued to attract them to the Botanical garden.
Forward-looking proposals for the development of the research object (R & d, business incubation, commercialization, etc.) are not provided. In the future, after the successful adaptation of woody plants in the Botanical garden of Nur-Sultan, will have developed a range of plants most resistant to the greening of the capital of Kazakhstan and semi-industrial reproduction for landscaping city of Nursultan.
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INTRODUCTION


The research was conducted in accordance with The Agreement No. 341 dated 13.02.2018 on the topic AR05133161 "Scientific support of building state botanical garden in Astana city: development of prospective lists of tree plants collections and mobilization of reproductive material for their creation".


The aim of the project is to develop promising lists of woody plants in the collections of the state Botanical garden in Nur-Sultan and to mobilize reproductive material for growing in nurseries.


In accordance with the project schedule approved by agreement No. 341 of 13.02.2018 the research objectives for 2020 were:

1 Continued expansion of introduction nurseries to produce seedlings from expedition materials. Continuation of primary plant introduction tests.

2 Expedition mobilization of plant reproduction material for the collection "Rare plants of Kazakhstan" (Ulytau, Kazakh melkosopochnik).

3 Transfer of planting and sowing material to the Astana Botanical garden.
Inventory number of interim reports 0218RK00789 and 0219RK00577.
1 The objects and methods of research

The objects of research for 2020 were the species composition of woody plants in the natural communities of the Western (Ulytau mountains) and southern (bektauata tract) Kazakh melkosopochnik [1-3], collection Fund of woody plants of the Zhezkazgan Botanical garden, seedlings of woody plants planted in 2018-2019 at the nurseries of the Main Botanical garden and KazRIF.
The taxonomic affiliation of plants was clarified according to S. K. Cherepanov [4-5]. Introduction procedures were performed using traditional methods [6]. The results of plant introduction in Kazakhstan [7-9] and Siberia [10] were used.
2 Development of perspective lists for collection expositions of the Botanical garden of the city of Nursultan
For laying the collection funds of the Botanical garden, the primary task is to select the assortment and compile promising lists of woody plants. The development of perspective lists was based on a systematic and archaeological approach to the introduction prediction of the cold resistance of woody plants according to Chekalin et al. [11] using the method of climatic analogues of Mayer [12] and the method of interpolation forecasting based on the materials of Baitulin et al. [13]. 

The development of perspective lists of plants for collection areas of the Botanical garden of the city of Nursultan was carried out. The work was carried out according to the developed system-arealogical introduction forecast, with the following algorithm:
1 Identification of the average long – term annual minimum temperature in the natural and cultigenic areas based on the literature data-transition to 2.

2 The Species corresponds in its extreme cold tolerance in the natural range to the point of introduction for which the forecast is made. The analysis is complete (Category A positive forecast).

3 The species does not correspond in its cold tolerance in the natural range to the point of introduction for which the forecast is made. The intensity of cold stress at the point of introduction is greater than that of the species in its natural range – the transition to 4 or 5.

4 The Species corresponds to the maximum cold resistance in the cultigenic (introduction) area to the point of introduction for which the forecast is made – the category of positive forecast B. the Analysis is completed.

5 The species does not correspond to the maximum cold resistance in the cultigenic (introduction) range to the point of introduction for which the forecast is made – a negative introduction forecast. The analysis is complete.
With the help of such forecasting, it is possible both to expand the composition of promising species and to increase the reliability of forecasting the cold resistance of introduced species. Interpolation introduction forecasting allows us to make the analysis multi-factor (indirectly including various climatic and soil characteristics) [13, 14-17]. The essence of the interpolation approach is to use the accumulated experience of introduction in a developed network of Botanical gardens and other stationary points of introduction to make a high-precision forecast of the range of plants for ecological situations that are intermediate between those that have already been mastered by introduction hospitals. 

As noted above, when describing the system-arealogical forecasting algorithm, its first step, like any other phytoclimatic forecasting, is to identify the climate specificity of a new point. In Astana, the new point of introduction for which we will conduct the introduction forecast, the average long-term annual minimum air temperature is -38 ° C. Such low air temperatures are not typical for either the Western, southern, or South-Eastern regions of Kazakhstan. Therefore, the plants of these regions are initially not very promising for introduction in Astana. The maximum temperature characteristics of the Central region of the Republic are close to those of Astana, but the intensity of cold stresses in Central Kazakhstan is slightly weaker. Similar to Astana, the intensity of cold stresses is characterized by Northern and Eastern Kazakhstan. It is obvious that plants from these regions should form the basis of the diversity of domestic dendroflora in the Botanical garden of Astana. Altai Botanical garden (Ridder), arboretum, arboretum of Kazniilh LLP (Shchuchinsk) are the most promising donors of reproductive material for Astana in Kazakhstan.
Equally effective sources of reproductive material for cold stress are the introduction points of Siberia [18]. In each of the Siberian points of introduction, the air temperature minimums are no higher than in Astana. The lower accumulation of positive temperatures in Siberian localities, and the shorter duration of the frost-free period than in Astana, are grounds for asserting that a species successfully introduced in Siberia will be just as successfully introduced in Astana.
Plants successfully introduced in Zhezkazgan and Karaganda [8-9] on saline soils suggest their resistance to salinity, this factor was also taken into account when compiling the prospective list. To select sustainable plants in the conditions of East Kazakhstan, a collection of ornamental plants for landscaping cities and villages in East Kazakhstan was used [7]. The analysis of the winter hardiness regime of woody plants was carried out on the basis of winter hardiness zones according to the results of research by A. Roeder [19]. The composition of the dendroflora of the expositions "woody plants of Europe"," North of East Asia "and" North America " was developed according to Vstovskaya et al. [18]. The taxonomic affiliation of plants was clarified according to S. K. Cherepanov [4-5]. Cold stresses of plants in the natural and introduced areas and their climatic regimes were determined using the Agroclimatic Atlas [20]. The natural range of species was carried out using maps of the natural range of species according to the results of research by Sokolov et al. [21]. Identification of the introduced range of the species was carried out using maps of the introduced range of the species developed by Plotnikova L. S. [22].
In 2018-19, in accordance with the project's work schedule, prospective plant lists were developed for the collection areas of the Botanical garden in Astana: "Forest pegs" (5 species), "rare plants of Kazakhstan" (19 species), "Kazakhstan Altai" (9 species), "Oak trees with birch of Western Kazakhstan" (20 species), "woody plants of Europe" (118 species), "North of East Asia" (147 species), "North America" (80 species) (Appendix B–J).
3 Expedition mobilization of plant reproduction material for the collections of tha Astana botanical garden


In the fall of 2018, an expedition was conducted to North-Western Kazakhstan (Uralsk) and Northern Kazakhstan (Shchuchinsk) to mobilize the reproductive material of plants in the Botanical garden of Astana. Near Uralsk (state nature reserve "Dubrava" collected seeds of 8 species, and in Shchuchinsk (arboretum and dendrary «Kazakh research Institute of forestry") – 22 species. From "Kazakh research Institute of forestry" also got 10 seedlings anthrax in Altai. 


In 2019, an expedition was conducted to the East Kazakhstan region (Ridder) to select the reproductive material of plants of the Nur-Sultan Botanical garden. In the natural forests of the Ivanovo range, seeds of 17 species are collected, and in the Altai Botanical garden (Ridder) – 40 species of woody plants.


In September 2020, was carried expedition departure on the territory of Kazakh upland, the results of which a survey of the natural areas of the tract bectauata (southern Kazakh upland), and the Ulytau mountains (Western Kazakh melkosopochnik).

On the way, the first key section is a stop on the Western coast of lake Balkhash N 45o 43.862’, E 073o31,156’. The altitude is 338 m. The community is a sagebrush – grass steppe interspersed with ephedra, Tamarix laxa, Halimodendron halodendron, Rosa laxa and Elaeagnus oxycarpa seeds of three plant species were collected (table 1). The wood-shrub vegetation is dominated by Halimodendron halodendron and Tamarix laxa (according to figure 1).

Table 1 – List of seeds collected on the Western coast of lake Balkhash

	Genus, species
	Family
	Community
	Coordinates

	Elaeagnus oxycarpa Schltdl.
	Elaeagnaceae
	Shore l. Balkhash
	N 45o 43’834’’

E 73o 31’208’’

H 336 м 

	Halimodendron halodendron (Pall.) Voss
	Fabaceae
	Shore l. Balkhash
	N 45o 43’828’’

E 73o 31’048’’

H 340 м 

	Tamarix laxa Willd.
	Tamaricaceae
	Shore l. Balkhash, exit to 451 km of Almaty-Karaganda highway
	N 45o 43’862’’

E 73o 31’156’’

H 338 м 
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	Figure 1 – Elaeagnus oxycarpa and Halimodendron halodendron


The second point of research is the Bektau-ATA tract (South of the Kazakh small hill). 38 key points were examined where seeds of tree and shrub vegetation were collected (table 2). 26 images of 15 species from 9 genera and 6 families were collected. Along the bottom of the gorge, there are tree and shrub communities (in accordance with figure 2, 3) with a predominance of Populus tremula, Populus diversifolia, Salix caprea and Salix viminalis, Lonicera tatarica, Crataegus chlorocarpa, Cotoneaster multiflorus, Rosa spinosissima and Rosa laxa, and Spiraea hypericifolia along the edge of the spikes. Along the rocky slopes and crevices are shrub communities with a predominance of Spiraea hypericifolia and Juniperus sabina (in accordance with figure 4), the breed composition of communities alternates with Rosa laxa, Rosa majalis, Rosa acicularis, Lonicera tatarica, Cotoneaster melanocarpus (in accordance with figure 5) and Cotoneaster multiflorus (in accordance with figure 6), less common Lonicera microphylla, Atraphaxis frutescens, Ribes saxatile.  

 Table 2 – list of seeds collected during the expedition in the Bektau-ATA tract (South of the Kazakh melkosopochnik)

	Genus, species
	Family
	Community
	Coordinates

	1
	2
	3
	4

	Atraphaxis frutescens (L.) K. Koch 
	Polygonaceae
	Bektau-Ata, Spiraea hypericifolia, Lonicera sp.
	N 47o 26’144’’

E 74o 48’510’’

H 630 м 

	Atraphaxis frutescens (L.) K. Koch
	Polygonaceae
	Bektau-Ata, southern scree at the foot of the mountain.
	N 47o 25’806’’

E 74o 48’147’’

H 602 м 


Continuation of table 2

	1
	2
	3
	4

	Cotoneaster melanocarpus Fisch. ex Blytt
	Rosaceae
	Bektau-Ata, cleft. Spiraea hypericifolia, Lonicera tatarica, Rosa spinosissima
	N 47o 25’951’’

E 74o 48’404’’

H 609 м

	Cotoneaster melanocarpus Fisch. ex Blytt
	Rosaceae
	Bektau-Ata. Stone Western slope. Spiraea hypericifolia, Betula pendula, Populus tremula
	N 47o 25’951’’

E 74o 48’404’’

H 609 м

	Cotoneaster melanocarpus Fisch. ex Blytt
	Rosaceae
	Bektau-Ata. Stone Western slope. Spiraea hypericifolia, Betula pendula, Populus tremula
	N 47o 26’092’’

E 74o 48’488’’

H 625 м

	Cotoneaster multiflorus Bunge
	Rosaceae
	Bektau-Ata, cleft. Spiraea hypericifolia, Populus diversifolia, Rosa spinosissima
	N 47o 26’874’’

E 74o 48’051’’

H 672 м

	Cotoneaster multiflorus Bunge
	Rosaceae
	Bektau-Ata, cleft. Spiraea hypericifolia, Populus diversifolia, Rosa spinosissima
	N 47o 26’792’’

E 74o 48’849’’

H 641 м

	Cotoneaster multiflorus Bunge 
	Rosaceae
	Bektau-Ata, intermountain valley, Chiy, sagebrush-grass community
	N 47o 25’965’’

E 74o 48’351’’

H 622 м

	Crataegus chlorocarpa Lenne & K. Koch
	Rosaceae
	Бектау-Ата, bank of a drying watercourse, Spiraea hypericifolia, Populus diversifolia, Rosa spinosissima
	N 47o 26’899’’

E 74o 47’443’’

H 617 м

	Halimodendron halodendron (Pall.) Voss

	Fabaceae
	Bektau-Ata,  licorice and cereal community, foothill valley
	N 47o 25’800’’

E 74o 43’326’’

H 605 м

	Juniperus sabina L.
	Cupressaceae
	Bektau-Ata, Stone slope.
	N 47o 26’217’’

E 74o 48’546’’

H 632 м

	Juniperus sabina L.
	Cupressaceae
	Bektau-Ata. Stone southern slope.Spiraea hypericifolia
	N 47o 25’942’’

E 74o 48’362’’

H 622 м

	Lonicera microphylla Willd. ex Schult.
	Caprifoliaceae
	Bektau-Ata, southern scree at the foot of the mountain.
	N 47o 25’815’’

E 74o 48’165’’

H 609 м

	Lonicera tatarica L.
	Caprifoliaceae
	Bektau-Ata, West-South hollow
	N 47o 46’002’’

E 74o 48’312’’

H 616 м


Continuation of table 2

	1
	2
	3
	4

	Lonicera tatarica L.
	Caprifoliaceae
	Bektau-Ata, West-South hollow
	N 47o 25’997’’

E 74o 48’310’’

H 616 м

	Ribes saxatile Pall.
	Grossulariaceae
	Bektau-Ata, the bottom of the South-facing gorge.Spiraea hypericifolia, Rosa spinosissima
	N 47o 26’002’’

E 74o 48’308’’

H 632 м

	Rosa acicularis Lindl.
	Rosaceae
	Bektau-Ata, Eastern slope. Spiraea hypericifolia, Rosa spinosissima
	N 47o 25’980’’

E 74o 48’329’’

H 615 м

	Rosa berberifolia Pall. 
	Rosaceae
	Bektau-Ata, a hollow in the South-West direction, along a dirt road.
	N 47o 25’884’’

E 74o 48’364’’

H 608 м

	Rosa laxa Retz.
	Rosaceae
	Bektau-Ata, bottom of the gorge,Juniperus sabina,  Spiraea hypericifolia
	N 47o 26’050’’

E 74o 48’467’’

H 632 м

	Rosa laxa Retz.
	Rosaceae
	Bektau-Ata, intermountain valley, Chiy, sagebrush-grass community.
	N 47o 25’216’’

E 74o 48’356’’

H 605 м

	Rosa laxa Retz.
	Rosaceae
	Bektau-Ata, bottom of the gorge, Salix caprea, Lonicera tatarica
	N 47o 25’990’’

E 74o 48’313’’

H 616 м

	Rosa majalis Herrm.
	Rosaceae
	Bektau-Ata, the bottom of the South-facing gorge.Spiraea hypericifolia, Rosa spinosissima.
	N 47o 26’002’’

E 74o 48’308’’

H 632 м

	Rosa spinosissima L.
	Rosaceae
	Bektau-Ata, Cotoneaster melanocarpus, Spiraea hypericifolia, cleft.
	N 47o 26’994’’

E 74o 48’698’’

H 648 м

	Rosa spinosissima L.
	Rosaceae
	Bektau-Ata, Western slope. Cotoneaster melanocarpus, Spiraea hypericifolia, cleft.
	N 47o 25’951’’

E 74o 48’404’’

H 609 м

	Rosa spinosissima L.
	Rosaceae
	Bektau-Ata, Poplar-willow forest along the gorge.
	N 47o 26’490’’

E 74o 48’726’’

H 636 м

	Spiraea hypericifolia L. 
	Rosaceae
	Bektau-Ata. Aspen grove in the crevice
	N 47o 26’241’’

E 74o 48’159’’

H 633 м
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	Figure 2 – Aspen-willow community at the bottom of the gorge
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	Figure 3 – Spiraea - juniper community
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	Figure 4 – Juniperus sabina 
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	Figure 5 – Collecting Cotoneaster melanocarpus seeds
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	Figure 6 – Cotoneaster multiflorus


The third point of the study is the coast of the Zhaman Sarysu river N 48o 20’725’, E 72o 29’924’ height above sea level 676 m (according to figure 7). Along the coast grow Salix alba and Salix viminalis, Spiraea hypericifolia, Solanum kitagawae. Seeds of Solanum kitagawae Schonb-Tem were collected.
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	Figure 7 – Zhaman Sarysu River coast


The fourth point of the study is a birch-aspen-willow grove at the foot of the Ortau mountains. The main forest – forming species are aspen (Populus tremula) and Betula kirghisorum, two types of Salix caprea and Salix viminalis, in the undergrowth Rosa laxa, Caragana frutex, Lonicera tatrica, Spiraea hypericifolia. At this point, seeds of two plant species were collected (table 3), one of them is the Betula kirghisorum, a species listed in the Red book of Kazakhstan (figure 8).

Table 3 – List of seeds collected in the birch-aspen-willow grove

	Genus, species
	Family
	Community
	Coordinates

	Betula kirghisorum Sav.-Rycz.
	Betulaceae
	Ortau Mountains. Swampy hollow. Rosa spinosissima, Populus tremula,  Spiraea hypericifolia
	N 48o 25’255’’

E 72o 24’231’’

H 629 м

	Rosa laxa Retz. 
	Rosaceae
	Ortau Mountains. Swampy hollow. Rosa spinosissima, Spiraea hypericifolia
	N 48o 25’213’’

E 72o 24’199’’

H 629 м
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Figure 8 – Betula kirghisorum


The fifth point of the study is the Ulytau mountains (West of the Kazakh melkosopochnik). 29 key points were examined where seeds of tree and shrub vegetation were collected (table 4). 33 samples of 14 species from 9 genera and 5 families were collected. An array of low mountains in the South-West of the Kazakh melkosopochnik. At the bottom of the gorges are birch-aspen pegs, with a predominance in the plantings of Betula pendula and Populus tremula (aspen) (in figure 9), occasionally found Crataegus chlorocarpa, under their canopy grow Caragana frutex, Cotoneaster melanocarpus, Cotoneaster multiflorus, Rosa laxa, Rosa acicularis, Rosa majalis, Rosa spinosissima (figures 10-13), Juniperus sabina, Lonicera tatarica, Spiraea hypericifolia and Spiraea crenata. On the slopes of granite grow Betula pendula (creeping dwarf forms), Cotoneaster melanocarpus, Cotoneaster multiflorus, Juniperus sabina, Rosa laxa, Rosa spinosissima, Spiraea hypericifolia. In crevices and small depressions, Salix caprea L. is added.

Table 4 – List of seeds collected in Ulytau

	Genus, species
	Family
	Community
	Coordinates

	1
	2
	3
	4

	Betula pendula Roth
	Betulaceae
	Ulytau. North-Western slope. Juniperus sabina
	N 48o 39’571’’

E 66o 59’031’’

H 748 м

	Betula pendula Roth 
	Betulaceae
	Ulytau. North-Western slope. Juniperus sabina
	N 48o 39’461’’

E 66o 57’904’’

H 808 м

	Betula pendula Roth 
	Betulaceae
	Ulytau. Forest edge. Betula pendula, Rosa spinosissima, Spiraea hypericifolia,
	N 48o 39’261’’

E 66o 58’862’’

H 684 м

	Betula pendula Roth 
	Betulaceae
	Ulytau. North-Western slope Juniperus sabina, Spiraea hypericifolia
	N 48o 39’326’’

E 66o 58’509’’

H 691 м

	Caragana frutex (L.) K. Koch
	Fabaceae
	Ulytau. Forest edge. Juniperus sabina, Cotoneaster multiflorus, Spiraea hypericifolia
	N 48o 39’399’’

E 66o 58’361’’

H 697 м

	Cotoneaster melanocarpus Fisch. ex Blytt
	Rosaceae
	Ulytau. North-Western slope Betula pendula, Juniperus sabina.
	N 48o 39’461’’

E 66o 57’904’’

H 808 м

	Cotoneaster melanocarpus Fisch. ex Blytt
	Rosaceae
	Ulytau. Forest edge. Betula pendula, Juniperus sabina, Spiraea hypericifolia.
	N 48o 39’326’’

E 66o 58’509’’

H 691 м

	Cotoneaster melanocarpus Fisch. ex Blytt 
	Rosaceae
	Ulytau. Intermountain valley. The slopes of the intermittent stream.
	N 48o 39’327’’

E 66o 58’833’’

H 681 м

	Cotoneaster multiflorus Bunge
	Rosaceae
	Aspen-birch stakes at the foot of Ulytau, forest edge.
	N 48o 39’209’’

E 66o 58’780’’

H 691 м


Continuation of table 4

	1
	2
	3
	4

	Cotoneaster multiflorus Bunge
	Rosaceae
	The foot of Ulytau, the edge of the birch forest.
	N 48o 39’326’’

E 66o 58’509’’

H 691 м

	Cotoneaster multiflorus Bunge
	Rosaceae
	Ulytau. The North-Eastern slope. Juniperus sabina, Rosa spinosissima, Populus tremula,  Spiraea hypericifolia
	N 48o 39’470’’

E 66o 57’931’’

H 790 м

	Cotoneaster multiflorus Bunge
	Rosaceae
	Ulytau. The North-Eastern slope.Juniperus sabina, Rosa spinosissima, Populus tremula,  Spiraea hypericifolia
	N 48o 39’399’’

E 66o 58’361’’

H 697 м

	Cotoneaster multiflorus Bunge 
	Rosaceae
	Ulytau. Northern slope. The bed of the spring watercourse.Betula pendula,  Spiraea hypericifolia, Populus tremula.
	N 48o 39’590’’

E 66o 59’064’’

H 713 м

	Crataegus chlorocarpa Lenne & K. Koch 
	Rosaceae
	Ulytau. The base of a rocky slope. Bank of the spring watercourse. Spiraea hypericifolia, Cotoneaster multiflorus
	N 48o 39’543’’

E 66o 59’230’’

H 655 м

	Juniperus sabina L.
	Cupressaceae
	Ulytau. Stone slope. Spiraea hypericifolia, Rosa spinosissima , Populus tremula
	N 48o 39’295’’

E 66o 58’552’’

H 689 м

	Juniperus sabina L.
	Cupressaceae
	Ulytau. Stone slope. Spiraea hypericifolia, Rosa spinosissima, Populus tremula, Betula pendula. A plant with high branches.
	N 48o 39’449’’

E 66o 58’268’’

H 701 м

	Juniperus sabina L.
	Cupressaceae
	Ulytau. Northern slope. The bed of the spring watercourse. Betula pendula,  Spiraea hypericifolia, Populus tremula.
	N 48o 39’590’’

E 66o 59’064’’

H 713 м

	Juniperus sabina L.
	Cupressaceae
	Ulytau. The rocky plateau. Spiraea hypericifolia, Rosa spinosissima.
	N 48o 39’362’’

E 66o 58’824’’

H 689 м

	Lonicera tatarica L.
	Caprifoliaceae
	Ulytau, birch and aspen forest. Spiraea hypericifolia, Rosa spinosissima, Populus tremula, Betula pendula.
	N 48o 39’424’’

E 66o 58’315’’

H 696 м


Continuation of table 4

	1
	2
	3
	4

	Lonicera tatarica L. 
	Caprifoliaceae
	Ulytau, the North face, cleft. Spiraea hypericifolia, Rosa spinosissima, Populus tremula
	N 48o 39’581’’

E 66o 59’060’’

H 716 м

	Lonicera tatarica L.
	Caprifoliaceae
	Ulytau. Intermountain valley. The slopes of the intermittent stream
	N 48o 39’327’’

E 66o 58’833’’

H 681 м

	Potentilla argentea L. 
	Rosaceae
	Ulytau. Base of a rocky slope.  Spiraea hypericifolia, Cotoneaster multiflorus
	N 48o 39’403’’

E 66o 58’809’’

H 698 м

	Rosa acicularis Lindl.
	Rosaceae
	Ulytau. The edge of a pine forest. Shoulder of a dirt road.Spiraea hypericifolia, Lonicera tatarica.
	N 48o 39’656’’

E 66o 59’284’’

H 650 м

	Rosa acicularis Lindl.
	Rosaceae
	Ulytau. The valley between the mountains.
	N 48o 39’399’’

E 66o 58’361’’

H 697 м

	Rosa laxa Retz. 
	Rosaceae
	Ulytau. The valley between the mountains.
	N 48o 39’259’’

E 66o 59’095’’

H 680 м

	Rosa majalis Herrm.
	Rosaceae
	Ulytau. Foot of the mountain. Betula pendula, Juniperus Sabina, Spiraea hypericifolia
	N 48o 39’356’’

E 66o 58’450’’

H 694 м

	Rosa spinosissima L.
	Rosaceae
	Ulytau. Forest edge. Betula pendula,  Spiraea hypericifolia, Cotoneaster multiflorus
	N 48o 39’261’’

E 66o 58’862’’

H 691 м

	Rosa spinosissima L.
	Rosaceae
	Ulytau. Northern slope. The bed of the spring watercourse. Betula pendula,  Spiraea hypericifolia,
	N 48o 39’590’’

E 66o 59’064’’

H 713 м

	Rosa spinosissima L.
	Rosaceae
	Ulytau. The valley between the mountains.
	N 48o 39’399’’

E 66o 58’361’’

H 697 м

	Rosa spinosissima L.
	Rosaceae
	Ulytau. Intermountain valley. The slopes of the intermittent stream
	N 48o 39’327’’

E 66o 58’833’’

H 681 м

	Rosa spinosissima L.
	Rosaceae
	Ulytau. Foot of the mountain. Betula pendula, Juniperus sabina, Spiraea hypericifolia
	N 48o 39’295’’

E 66o 58’552’’

H 689 м


Continuation of table 4

	1
	2
	3
	4

	Rubus caesius L.
	Rosaceae
	Ulytau. Intermountain valley. The slopes of the intermittent stream
	N 48o 39’329’’

E 66o 58’843’’

H 684 м

	Spiraea hypericifolia L.
	Rosaceae
	Ulytau. The base of a rocky slope. Bank of the spring watercourse. Betula pendula,  Spiraea hypericifolia, Cotoneaster multiflorus
	N 48o 39’327’’

E 66o 58’833’’

H 681 м
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	Figure 9 – Birch and aspen forest
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	Figure 10 – Rosa laxa
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	Figure 11 –  Rosa majalis
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	Figure 12 – Rosa acicularis
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	Figure 13 – Rosa spinosissima


The sixth point of the study – to create collection expositions in the Botanical garden of the capital, surveys were conducted of the tree and shrub collections of the Zhezkazgan Botanical garden (ZBG, Zhezkazgan) and urban plantings of the city of Zhezkazgan. Seeds were collected in the ZBG (table 5) to create expositions of East Asia and Kazakhstan flora (figures 14-15) and in urban plantings (table 6). There are 6 species in ZBG, and 5 species in urban gardening.

Table 5 – List of seeds collected in Zhezkazgan Botanical garden

	Genus, species
	Family
	Community
	Coordinates

	1
	2
	3
	4

	Berberis iliensis Popov
	Berberidaceae
	The Zhezkazgan Botanical garden
	N 47o 47’000’’

E 67o 45’009’’

H 338 м

	Berberis  vulgaris L.
	Berberidaceae
	The Zhezkazgan Botanical garden
	N 47o 47’000’’

E 67o 45’009’’

H 338 м

	Crataegus korolkowii L. Henry
	Rosaceae
	The Zhezkazgan Botanical garden
	N 47o 47’000’’

E 67o 45’009’’

H 338 м

	Crataegus sanguinea Pall.
	Rosaceae
	The Zhezkazgan Botanical garden
	N 47o 47’000’’

E 67o 45’009’’

H 338 м

	Syringa amurensis Rupr.
	Oleaceae
	The Zhezkazgan Botanical garden
	N 47o 47’000’’

E 67o 45’009’’

H 338 м

	Tamarix laxa Willd.
	Tamaricaceae
	The Zhezkazgan Botanical garden
	N 47o 47’000’’

E 67o 45’009’’

H 338 м


	[image: image16.jpg]




	Figure 14 – Berberis  vulgaris
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	Figure 15 – Crataegus korolkowii


Table 6 – List of seeds collected in urban gardening in Zhezkazgan

	Genus, species
	Family
	Community
	Coordinates

	Cynanchum sibiricum Willd.
	Asclepiadaceae
	Zhezkazgan, the embankment of the reservoir, urban gardening
	N 47o 79’909’’

E 67o 71’644’’

H 300 м

	Elaeagnus oxycarpa Schltdl.
	Elaeagnaceae
	Zhezkazgan, the embankment of the reservoir, urban gardening
	N 47o 79’909’’

E 67o 71’644’’

H 300 м

	Malus baccata (L.) Borkh.
	Rosaceae
	Zhezkazgan, Mira street, urban landscaping
	N 47o 79’910’’

E 67o 71’691’’

H 326 м

	Padus avium Mill.
	Rosaceae
	Zhezkazgan, urban landscaping
	N 47o 79’910’’

E 67o 71’691’’

H 326 м

	Tamarix gracilis Willd.
	Tamaricaceae
	Zhezkazgan, the embankment of the reservoir, urban gardening
	N 47o 79’909’’

E 67o 71’644’’

H 300 м


The seventh paragraph of the study area Kokelaar into the Moinkum Sands on the highway Petropavlovsk – Kyzyl-Orda. Depressions near clay outcrops. The plant community is represented by Ephedra, Ajania, Atraphaxis frutescens, Rosa berberifolia, and Haloxylon persicum. Seeds of Rosa berberifolia and Haloxylon persicum were collected N 46o 22’421’ E 67o 11’119’ H 227 m (according to figure 16).


The eighth point of the study is a water meadow on the shorta river, Zhambyl region (in accordance with figure 17), Allium suworowii seeds were collected N 43o 13’067’ E 74o 08’988’ H 541 m.
In the natural flora of the Kazakh melkosopochnik, 61 samples of naturally growing plant species were collected, 7 of them according to perspective lists, 1 of them is a red book species – Betula kirghisorum. There are 6 samples in other floristic areas. 11 samples were collected in the Zhezkazgan Botanical garden and in the city of Zhezkazgan. 
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	Figure 16 – Rosa berberifolia
	Figure 17 – The meadow on the Shortandy river


4 Primary introduction tests of plants at introduction nurseries for obtaining seedlings from materials of expedition trips

In October 2018, about 30 samples of seeds as well as some saplings of Sibiraea altaensis were sowed and planted in the Central Botanical Garden of RSE "Institute of botany and phytointroduction" of Committee of forestry and wildlife of the Ministry of Ecology, Geology and Natural resources CFW of MEGNR RK and in the Arboretum of “Kazakh research Institute of Forestry” LLP. Duplication of work in two introduction nurseries will not only increase the reliability of obtaining planting material, but also create an opportunity to analyze the processes of seed propagation of plants in fundamentally different climatic conditions.

In Autumn 2019, seedlings emergence from seeds sown in 2018 and their preservation were analyzed. Moreover, 17 samples of flora and 40 species of trees and shrubs from Altai, Russia were sowed and planted in the Altai Botanical Garden. Sowing seeds collected during expeditions in Central Kazakhstan (Ulytau mountains, mountains Bektau-Ata, Western and South-Eastern parts of the Kazakh Uplands) were continued. In addition, germination of seeds sowed in 2019 were recorded.

During the growing season, agrotechnical maintenance works were carried out, including regular watering (8 times) and weeding. Observations were carried out weekly. Measurements of the annual growth of seedlings and the total height of plants were made at the end of the growing season.

A comparative analysis of the growth over two years of observations for 11 types of seeding in 2018 was carried out (table 7). The maximum field germination is characterized by Corylus avellana (100% seed germination) with an average increase in the second year of 8.94 cm and a height of plants 52,94 cm; Pyrus ussuriensis (96%) average increase 42,65 cm and a height of 70.65 cm; Querqus robur (of 82.75%) average increase for the second year was 10,29 cm and average height of seedlings 42,29 cm; Viburnum lantana (57%) – the average height of 18.65 cm, the average growth of 13.65 cm; Rosa majalis (38 %) – the average height of  seedlings about 66.8 cm and an average increase of 16.8 cm; Amygdalus nana low (36,36%) – average increase of 1.41 cm and the average height of the plants made 33,41 cm; Malus sylvestris (25%) with an average height of 43.5 cm and a gain of 18.5 cm; Acer ginnala (19%) of the average height and exchanged them for 48.22 cm and a gain of 28.22 cm; Yuglans mandshurica (16,67%) – average height of 45 cm the average growth of 29 cm.

The minimum field germination is characterized by Sorbus aucuparia (3.7%) – an average growth of 15.25 and a height of 24.25 cm and Prunus spinosa (2%) – an average growth of 0.35 cm and a height of 7.35 cm. A slight decrease in field germination could be due to poor seed quality.

The analysis of the autumn results showed satisfactory results. Maximum preservation for the second year was observed in Yuglans mandshurica and Malus sylvestris (100%), Pyrus ussuriensis and Querqus robur (95%), Corylus avellana (91.9%), Acer ginnala, viburnum lantana, Sorbus aucuparia and Rosa majalis (89.5%), Amygdalus nana (66.7%). Prunus spinosa are characterized by unfriendliness (uneven and long period of germination) and sprawl over time.

Table 7 – Data on sowing conducted in 2018

	Name of the species
	Amount of seeds sown, in pieces
	Amount of seedlings in the fall of 2019, pcs.
	Amount seedlings for the

autumn of 2020, pcs
	Height of 1-year-old seedlings, cm
	Height of 2-year-old seedlings, cm

	Acer
ginnala

Maxim.
	100
	19
	17
	20,0+3,0
	48,22+8,4

	Viburnum
lantana

L.
	100
	57
	55
	5,0+2,0
	18,65+1,7

	Amygdalus nana L.
	55
	20
	30
	32,0+0,4
	33,41+1,7

	Pyrus
ussuriensis

Maxim.
	100
	96
	92
	28,0+0,7
	70,65+10,1

	Corylus
avellana

L.
	129
	86
	79
	44,0+0,5
	52,94+8,4

	Sorbus aucuparia

L.
	216
	8
	6
	9,0+2,5
	24,25+7,7

	Juglans

mandshurica

Maxim.
	6
	1
	1
	16,0
	45,0

	Malus
sylvestris

Mill.
	20
	5
	5
	25,0+0,3
	43,5+12,6

	Rosa
majalis

Herm.
	50
	19
	17
	50,0+2,0
	66,8+10,9

	Quercus robur L.
	400
	331
	317
	32,0+1,5
	42,29+7,1

	Prunus spinosa L.
	50
	1
	3
	7,0
	7,35+1,5



Comparison of the growth of the first and second year showed that in three species (Acer ginnala, Viburnum lantana and Pyrus ussuriensis), the growth of the second year is more intense than in the first year. In the other nine species, the second-year gain is small and much smaller than the first-year gain. In five species (Corylus avellana, Sorbus aucuparia, Juglans mandshurica, Malus sylvestris and Rosa majalis), the increase in 2019 is two times less than the increase in 2018. The observed fluctuations should be attributed to the heterogeneity of the microclimatic conditions of plant growth. Data on seedlings for spring and their preservation for autumn 2020 from seeds sown in autumn 2019 are shown in table 8. 17 species were obtained, from which only 12 species were preserved by autumn (figures 18-19).
Table 8 – Data on seedings in 2019

	Species
	Portion (%) of seed germination in the spring of 2020
	Portion (%) of seedling preservation in the autumn 2020

	1
	2
	3

	Acer ginnala Maxim.
	13,77
	42,1

	Mahonia aquifolium (Pursh) Nutt
	4,64
	100,0

	Rosa rugosa Thunb.
	0,20
	-

	Pinus sibirica Du Tour
	1,83
	-

	Chaenomeles maulei (Mast.) C.K.Schneid.
	23,91
	78,57

	Euonymus europaea L.
	0,71
	100,0

	Rosa acicularis Lindl.
	8,33
	100,0

	Lonicera tatarica L.
	6,0
	50,0

	Acer tataricum L.
	38,36
	85,71

	Ribes rubrum L.
	0,2
	50,0

	Physocarpus opulifolius (L.) Maxim.
	0,25
	100,0

	Rosa davurica Pall.
	0,5
	-

	Pinus sibirica Du Tour
	0,17
	-

	Frangula alnus Mill.
	16,98
	14,81

	Viburnum lantana L.
	20,0
	100,0

	Sorbus sibirica Hedl.
	4,65
	-

	Berberis sphaerocarpa Kar. et Kir.
	4,3
	100,0

	Cerasus fruticosa 
	2,7
	2,7

	Cotoneaster lucidus
	3
	3


As shown above in the table, from 22 taxonomies 11 had low field germination in from 1 to 4.6%. Employees of "Kazakh research Institute of forestry" LLP analyzed 8 promising lists of woody plants for the Astana Botanical garden. The lists were developed by employees of the RSE "Institute of botany and phytointroduction" and included 410 species in total. 201 species (forms) of plants were identified as species growing in the collections of arboretum and dendropark (Shchuchinsk). Seeds of 42 species (forms) of plants were collected in the collections of arboretums. Pre-sowing treatment was carried out (clearing of pulp and debris, counting) and seeds of woody plants were sown in a total of 110 species (forms).
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	Figure 18 – Acer ginnala Maxim.


	Figure 19 – Mahonia aquifolium (Pursh) Nutt


Observations were made on the emergence of 32 types of seedlings of woody plants in the nursery, their viability and completion of growth processes. The analysis of the presence in the collections of arboretum and dendropark (Shchuchinsk) of species of woody and shrubby plants (according to archival materials) included in the prospective lists of collection plants of the Astana Botanical garden of Nur-Sultan was carried out (table 9).

Table 9 – Quantitative analysis of the presence of plants in the collection Fund of "Kazach research Institute of forestry"

	Perspective list “Institute of Botany and Phytointroduction”
	Number of plant species (forms)

	
	in the perspective list, pcs.
	in arboretum and dendropark, pcs.

	1
	2
	3

	"Oak trees with birch" Western Kazakhstan
	19
	17

	Kazakhstan Altai
	9
	8

	The Red Book woody plants of Kazakhstan
	19
	5


Continuation of table 9
	1
	2
	3

	Outliers of Kazakhstan
	5
	5

	East Asia
	147
	56

	North America
	80
	30

	Siberia
	13
	8

	Europe
	118
	72

	Total:
	410
	201


It was found that all the plants outlinedisted in the list of "Red Book woody plants of North-West Kazakhstan" grow in the arboretum: Querqus robur L., Euonymus verrucosa Scop., Corylus avellana L. Sibiraea altaiensis (Laxm.) Schneid grows from the list of "red Book woody plants of East Kazakhstan" and Amygdalus ledebouriana Schlecht.

The seeds were sown annually in the autumn period. With enough of them, the seeds were sown in three repetitions of 100 PCs. seeds in each line. The main data for accounting for annual seedlings are shown in table 10.

Table 10 – Field germination, survival rate and height of annual seedlings in the "Kazach research institute of forestry"nursery

	Name of plants
	Site*
	Number of seeds, pcs.
	Date of germina-t ion
	Field germina-t ion, %
	Survival,

%
	Height, sm

	1
	2
	3
	4
	5
	6
	7

	Frangula alnus
	1
	185
	12/V
	27
	100
	9,6±0,6

	Berberis

sphaerocarpa
	1
	100
	29/IV
	8
	100
	3,8±1,2

	Rosa davurica
	1
	200
	15/V
	3
	100
	25,2±1,5

	Chaenomeles maulei
	1
	35
	23/IV
	20
	100
	21,6±2,9

	Pinus sibirica
	1
	300
	04/V
	62,3
	96,8
	2,9±0,1

	Mahonia aquifolium
	1
	290
	29/IV
	2,7
	0
	-

	Physocarpus opulifolius
	1
	300
	25/V
	17,3
	100
	18,6±1,1

	Cerasus fruticosa
	2 а
	400
	29/IV
	1
	100
	12,0±1,8

	Cerasus fruticosa
	2 б
	200
	29/IV
	10,5
	100
	14,5±1,8


Continuation of table 9
	1
	2
	3
	4
	5
	6
	7

	Rosa rugosa Thunb.
	1
	500
	04/V
	4,6
	100
	22,4±2,6

	Pinus sibirica
	5 а
	182
	04/V
	47,8
	97,7
	2,3±0,1

	Pinus sibirica
	5 б
	78
	10/V
	11,5
	100
	1,3±0,3

	Berberis thunbergii DC.
	4
	300
	04/V
	48,3
	95,2
	6,1±0,4

	Prunus padus
	4
	74
	29/IV
	18,9
	92,6
	12,9±1,9

	Genista tanaitica
	4
	300
	29/V
	9,3
	100
	9,1±1,1

	Note: 1 – East Kazakhstan region, RSE on R EM "Altai Botanical garden"; 2 – North Kazakhstan region, Ayyrtau branch of Estate national nature Park "Kokshetau": a – plot 1, b – plot 2; 3 – Akmola region, Shchuchinsk, arboretum; 4 – Akmola region, Shchuchinsk, dendropark; 5 – East Kazakhstan region, natural flora: a –gorge "Gray meadow", b – Lineyskiy Ridge


Good germination rates (about 50%) were observed in Pinus sibirica from the natural flora of the East Kazakhstan region (Gray meadow tract) and Berberis thunbergii originating from the arboretum (Shchuchinsk, Akmola region). Single shoots were observed in such species as: Cerasus fruticosa – 1%, Mahonia aquifolium – 2.7%, Rosa davurica – 3%. The same low germination rate (less than 10%) in three species: Rosa rugosa, Berberis sphaerocarpa, Genista tanaitica.

The survival rate of annual seedlings in most cases was at the level of 100%. A small decline in plants was observed in such species as: Prunus padus, Berberis thunbergii, Pinus sibirica. Mahonia aquifolium plants, which had 8 shoots in the spring, completely died. The average survival rate of all annual seedlings was 92.2%.

At the time of autumn registration, annual seedlings have finished growing and developing. The observed species can be divided into 3 main groups by height. The lowest plants did not reach a height of 5 cm, mainly Pinus sibirica plants of three origins and Berberis sphaerocarpa. The bulk of the plants reached a height of 6.1±0.4 cm (Berberis thunbergii) to 14.5±1.8 cm (Cerasus fruticosa). The highest height (more than 15 cm) was in 4 types of seedlings: Rosa rugosa, Physocarpus opulifolius, Chaenomeles maulei, Rosa davurica (figure 20).
The General condition of annual seedlings is good, and no damage from pests or diseases was observed during the growing season. On the territory of the introduced nursery, timely work was carried out to care for seedlings: systematic weeding and watering. Especially intensive watering was carried out during the second half of may and in June 2020, as the atmospheric temperature rose to +30 with a maximum value of +33.5 S. Precipitation was almost absent (8.5 mm). Under such extreme conditions, introduced species may experience physiological desiccation, root neck burn, and burnout. 
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	Figure 20 – fast – growing annual seedlings: a – Physocarpus opulifolius; b – Rosa rugosa;

c - Chaenomeles maulei


Thus, observations were made on the emergence, viability and completion of growth processes in 32 species of seedlings of woody plants in the nursery
5 Transfer of planting material and seeds to the Astana botanical garden 
In 2018, "Kazach research Institute of forestry" employees carried out preparatory work on the selection of seedlings of cloned plants of Siberian Altai intended for growing in a nursery, as planting material for the Astana Botanical garden of Nur-Sultan. Cloning of Siberian Altai Plants was performed on the basis of the development of LLP "Kazach research Institute of forestry" name A. N. Bukeikhan [23]. Two-year-old cloned plants of Siberian Altai in the amount of 10 pieces were dug up and transferred to the "Institute of botany and phytointroduction" staff for cultivation in the nursery and further formation of the collection fund of living plants in the Astana Botanical garden. In 2019, at the end of September, preparatory work was carried out to select and prepare seedlings of 6 woody plants to replenish the collection fund of the Astana Botanical garden. As the planting material of the introducers, such plant species were selected that under the test conditions (arboretum and arboretum in Shchuchinsk, Northern Kazakhstan) grow and develop well, bear fruit, form self-seeding or shoots. These species are: Genista tinctoria L., Acer platanoides L., Sorbus aucuparia L., Sorbaria sorbifolia (L.) A. Braun. In addition, two species growing in natural thickets in the North Kazakhstan region were prepared: Cerasus fruticosa and Spiraea hypericifolia L. The transfer of seedlings of woody plants took place in September 2019 on the territory of the Astana Botanical garden, where they were planted jointly by employees of both organizations.

In the autumn period of 2020, work was carried out on the excavation of annual and biennial seedlings of plants grown in the nursery of the arboretum (Shchuchinsk) and these plants were transferred to the Astana Botanical garden in the amount of 783 pieces belonging to 28 species. For the entire period from 2018 to 2020, transferred by "Kazach research Institute of forestry" 913 plants belonging to 41 species to the Astana Botanical garden.

The main Botanical garden (Almaty) transferred to the Astana Botanical garden in the fall of 2020 seedlings of wood-shrub plants of 17 species, in the amount of 371 pieces, 30 samples of seeds collected in 2020 in the expedition to the Kazakh small-scale forest. The transferred seedlings of woody plants were planted in September 2020 on the territory of the Astana Botanical garden (figure 21).
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	Figure 21– Planting seedlings in 2020 by employees of the Main Botanical garden


RESULTS

The perspective lists of plants with a total number of 398 taxonomies for collection sites of the Botanical Garden of Nur-Sultan were developed based on system-arealogical and interpolation introduction forecasts of seven collection sites.

Up to 100 seed samples of 60 species of generative material were collected through expedition trips and exploration of the natural flora in the North-Western, Northern and Eastern regions of Kazakhstan. Another 66 samples of seeds and 1 taxonomy (Sibiraea altaiensis) of a living plant were gathered from the introduction sites of the Arboretum and the Dendropark of “Kazakh research Institute of Forestry” LLP and the Altai Botanical Garden (Ridder).

The collection of woody plant species in the botanical gardens of Kazakhstan is traditionally commenced from seeds. Seedlings obtained in the botanical garden undergo natural selection on the way of introduction. Therefore, the collection includes more resilient species. Sowing seeds in nurseries and analysis of their germination showed the maximum percentage of germination in Almaty of two species: Corylus avellana and Viburnum lantana (67-57%, respectively).

In Shchuchinsk, Pinus sibirica stands out as the most resilient specie (62% of germination). Species such as Cerasus fruticosa, Mahonia aquifolium, Rosa davurica showed only isolated cases of seedlings when tested at both introduction sites. This proves that the seeds of these species are generally of low quality and that they do not depend on the growing conditions. The rate of successful seedling germination in the first years of life is higher in Shchuchinsk (92.2%), in comparison to Almaty (54%). The germination rates and safety of young seedlings are strongly influenced not only by the quality of the seeds, but also by the climatic conditions at the time of germination. In the South-East of Kazakhstan, spring is fast and young plants are affected by lack of soil and air moisture.

In the north of Kazakhstan, a prolonged cool springs with an abundance of rain moisture are common. Such conditions favorably affect the safety of northern species such as Pinus sibirica, which require soil and air moisture. At the same time, a steady increase in the aboveground phytomass can be observed in Almaty. This influenced by the different accumulation of positive temperatures in Shchuchinsk and Almaty during the growing season (2400 ° C and 3700 ° C), as well as the duration of the frost-free period (105 and 178 days), respectively. The maximum growth was observed in two species Pyrus ussuriensis and Rosa majalis; in two years, the seedlings reached a height of 70 and 66 cm, respectively. The conducted researches and works made it possible to lay the foundation for the collection of woody plants in the botanical garden in Nur-Sultan.
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APPENDIX B

Perspective list of woody plants of forest spikes of Kazakhstan for the Botanical garden of Astana
	Region
	Family
	View
	Life form, height, m
	Growing area
	Places of growth
	The timing of seed maturation, months
	The results of introduction test

	1
	2
	3
	4
	5
	6
	7
	8

	Northern Kazakhstan
	Betulaceae

	Betula pendula Roth


	tree up to 20 m
	The West Siberian lowland
	Shuchinsk
	08-09
	Near all introduced centers of Siberia and the North of the European part of Russia grows naturally everywhere successfully tested, recommended and used in gardening.

Successfully introduced and recommended for green building in Ridder,Karaganda, Zhezkazgan.

	
	
	Betula pubescens Ehrh.


	tree up to 20 m
	The West Siberian lowland нность
	Shuchinsk
	08-09
	Near all introduced centers of Siberia and the North of the European part of Russia grows naturally everywhere successfully tested (except Yakutsk), recommended and used in gardening.

Successfully introduced and recommended for green building in Ridder, Karaganda, Zhezkazgan.
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	1
	2
	3
	4
	5
	6
	7
	8

	Northern Kazakhstan
	Rosaceae
	Rosa acicularis Lindl.


	shrub up to 2 m
	The West Siberian lowland
	Shuchinsk
	 08-09
	It grows naturally near all the introduction centers of Siberia. Tested everywhere, bears fruit. Recommended and used in Novosibirsk and Tomsk for landscaping. Successfully introduced and recommended in green building in the city of Ust-Kamenogorsk, and Karaganda.

	
	
	Cerasus fruticosa Pall.


	 shrub 0.2-2 m
	The West Siberian lowland
	Shuchinsk
	07
	Novosibirsk – bears fruit, in severe winters the ends of the annual growth freeze;

Yekaterinburg – bears fruit, stable; Barnaul – bears fruit irregularly, sometimes frozen shoots;

Successfully introduced and recommended for green construction in Ridder, Karaganda.

	
	Salicaceae
	Populus tremula L.


	tree up to 35 m
	The West Siberian lowland
	Shuchinsk 

(in the mountains rises to 1250-1500 m)
	05-н. 07


	It grows naturally near all introduced centers of Siberia. Tested everywhere, stable.

Successfully introduced and recommended for green building in Ridder


APPENDIX C
Perspective list of red book woody plants to the Botanical garden in Astana
	Region
	Family
	View
	Life form, height, m
	Growing area
	Places of growth
	The timing of seed maturation, months
	The results of introduction test

	1
	2
	3
	4
	5
	6
	7
	8

	Northern Kazakhstan 


	Betulaceae
	Alnus glutinosa (L.) Gaertn.


	Tree 

20-35 m
	Small groves in the North of the Ural, Aktobe, Kostanay, Akmola regions and in the

gorges of the mountains of Central Kazakhstan
	Coastal forest areas, mesophilic mountain gorges
	
	Barnaul – fructifies poorly, freezes.

Omsk - fruit-bearing, in severe winters freeze annual and perennial shoots.

Novosibirsk – annual and

sometimes perennial shoots freeze every year and bear fruit irregularly.

Tomsk – does not bear fruit, annual shoots freeze.

	
	Betulaceae
	Betula kirghisorum 

Sar. – Rycz.


	Tree up to 

  8 m
	South of Kostanay region; small-leaved forests of the Central Kazakhstan melkosopochnik
	Naurzum and Aman-Karagai forests. Island pine forests, inter-saline depressions
	6-7
	No information available
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	1
	2
	3
	4
	5
	6
	7
	8

	Eastern Kazakhstan
	Fabaceae
	Astrogalus leptocaulis Ledeb.

	semi-shrub up to 30 cm
	Ridges Of The Southern Altai
	Stone-gravelly steep slopes, among shrubs
	6-7
	No information available

	
	Fabaceae
	Calophaca soongorica Kar. Et Kir.


	shrub up to 2 m
	Tarbagatay (foothills in the vicinity of Urjar), Altai
	Altai: the gorge of the river of Bukhtarma river, near Chingistay. Foothills and mountain slopes up to 1500 m above sea level
	7
	According to the Central Botanical garden of Kazakhstan in culture is not stable

	
	Fabaceae
	Caragana traganthoides (Pall.) Poir.


	shrub up to 1,5-2 m


	Northern part of the Trans-Ili basin
	Ashutas Mountains, Kara-Biryuk, Kiin-Kerish, Chacales, Supersilk, Dolon Car. It is typical for gravelly, sandy-pebble deserts,

sandstones.
	6
	Introduced and recommended in landscaping in the city of Karaganda
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	1
	2
	3
	4
	5
	6
	7
	8

	Eastern Kazakhstan
	Fabaceae
	Hedysarum scoparium Fisch. et C. A. Mey.


	shrub about 1 m
	Zaisan basin
	Sand massifs, dune margins, and inter-ridge depressions
	7
	No information available

	
	Fabaceae
	Oxytropis hystrix Schrenk

	shrub 10-15 см
	Altai
	Tarbagatay Ridge. Stony slope
	7
	No information available

	
	Rosaceae
	Amygdalus ledebouriana Schlecht.


	shrub up to 2 m
	From the South-Western foothills of the Altai, including the kalbinsky and Narymsky ranges, to the southern slopes of Tarbagatai
	Foothills and dry steppe slopes of low mountains, valleys and gorges of the Kusak river, Bukhtarma
	7
	Introduced and recommended in landscaping in the city of Karaganda and Ridder

	
	Rosaceae
	Rosa pavlovii Chrshan.


	shrub 45-60 cm
	Middle course of the Irtysh river
	The largest thickets are located in the vicinity of Pavlodar. It grows in river valleys and grasslands
	8
	No information available
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	1
	2
	3
	4
	5
	6
	7
	8

	Eastern Kazakhstan
	Rosaceae
	Sibiraea altaiensis (Laxm.) Schneid.


	shrub

 60-150 сm
	Altai, The Southern Altai
	Ivanovsky, Ulbinsky, And Narymsky Ridges. Open mountain valleys, slopes of the middle belt of mountains
	7-8
	Barnaul – fruit-bearing, winter-hardy.

Omsk – rarely freeze slightly annual shoots.

Novosibirsk – bears fruit, does not freeze.

Krasnoyarsk – fruit-bearing, stable

Irkutsk – fruit-bearing, winter-hardy

Yakutsk - fructifies

Yekaterinburg – fruit-bearing, stable

	
	Rubiaceae
	Rubia rezniczenkoana Litv.


	semi-shrub up to 

20-50  cm


	Mouth Of The Black Irtysh
	Sands Aygyrkum (district of spring Kashagan-Kaynar). Fixed bumpy and ridged sand massifs
	8-9
	No information available
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	1
	2
	3
	4
	5
	6
	7
	8

	Eastern Kazakhstan
	Thymelaeaceae
	Daphne altaica Pall.


	shrub

40-80 cm
	Altai, Saur, Shanrak, Tarbagatay, Kazakh small-scale forest
	Northern slopes of mountains and foothills, deciduous forests and shrubby steppes
	7
	Barnaul – bears fruit irregularly.

Omsk – fruited, rarely froze annual shoots.

Novosibirsk – weak, irregular fruiting, winter-hardy

	More southern regions of Kazakhstan


	Berberidaceae
	Berberis iliensis M. Pop.


	shrub

 up to 3 m
	Banks of the river Ili its tributaries
	Lower ili (Akzhar, Akdala, and Bakanas) populations
	7-10
	Successfully introduced and recommended for green construction in Zhezkazgan and Karaganda

	
	Berberidaceae
	Berberis karkaralensis Kornilova et Potapov


	shrub

 up to

 1-1,2  m
	Karaganda region
	Kent and Karkaraly mountains
	9
	Successfully introduced in Yekaterinburg

	
	Polygonaceae
	Atraphaxis muschetowii Krasn.


	shrub

 up to 1,5 m
	Trans-Ili Alatau
	Fruit forests and watersheds. Almaty surroundings between the Kaskelen - Talgar gorges
	7
	Barnaul – but freeze slightly annual tree shoots and regularly blossoms
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	1
	2
	3
	4
	5
	6
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	More southern regions of Kazakhstan
	Polygonaceae
	Atraphaxis teretifolia (M. Pop.) Kom.


	shrub

10-20 сm
	Western melkosopochnik, Central and Eastern Betpak-Dala
	Gravelly-fine-grained plumes of desert hills and foothill plains
	6-7
	Introduced to Zhezkazgan

	North-West Kazakhstan
	Betulaceae
	Corylus avellana L.

	shrub

up to 5 m
	Left Bank of the river Ural
	Amangeldy tract 50 km North-East of Uralsk. As part of the shrub layer of oak forests.
	8-9
	Barnaul – freezes, and in severe winters completely freezes. Omsk – winter damage- 

Denia is a one-year shoots. Novosi Birsk – does not bear fruit, the apical Bud and fruit buds freeze. Catherine Burg – fructifies.

	
	Celastraceae
	Euonymus verrucosa Scop.


	shrub

 1-2 m
	Floodplain of the Ural river
	Near the village of Amangeldy to the North-East of Uralsk, occasionally in oak forests. Usually through valleys and ravines
	7-10
	Barnaul, Novosi Birsk, Krasnoyarsk – platano sit, occasionally under Mersey.Omsk, Yekaterinburg – fruit-bearing, ustoy Chiv.
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	2
	3
	4
	5
	6
	7
	8

	North-West Kazakhstan
	Fagaceae
	Querqus robur L.


	Tree up to 10 m


	Floodplain of the Ural and Ilek rivers; near the village of Nariman
	Ravine Eminger
	9-10
	Barnaul - sometimes freezes, bears fruit. Omsk and Novosibirsk – square conveys, sub-zayut a year on the run. Krasnoyarsk – does not bear fruit, sometimes the ends of annual shoots are frozen. Ekate rinburg – fruit-bearing, stable.


APPENDIX D

Perspective list of woody plants of the Kazakhstan Altai for the Botanical garden of Nursultan
	Region
	Family
	View
	Life form, height, m
	Growing area
	Places of growth
	The timing of seed maturation, months
	The results of introduction test

	1
	2
	3
	4
	5
	6
	7
	8

	Altai
	Betulaceae

	Betula pubescens Ehrh.


	Tree up to 20 m


	The West Siberian lowland
	The basin of the river Bukhtarma

(at an altitude of up to 1350 m)
	08-09
	Near all introduced centers of Siberia and Northern Europe. it grows naturally in parts of Russia, has been successfully tested everywhere (except Yakutsk), and is recommended for gardening. Successfully introduced and recommended for green construction in Ridder, Karaganda, Zhezkazgan.

	
	Caprifoliaceae

	Lonicera caerulea L.


	shrub

1-1,3  m
	Southern Altai
	Basin of the Bukhtarma river.

Height of 1700-1800 m
	06-07
	Successfully introduced and recommended for green construction in Karaganda.

	
	Pinaceae

	Abies sibirica Ledeb.

	Tree up to 30-40 m


	
	In the form of single trees found in shady meadows from 1100-1150 m in the upper reaches of the Bukhtarma river
	09-10
	Novosibirsk – blooming, stable, sometimes late spring frosts damage young shoots (suffers from drought); Yekaterinburg - seed – bearing, stable; Barnaul - seed – bearing, with an increase in wintertime improved; Omsk-seed – bearing, stable, winter-resistant. Successfully introduced and recommended for green building in Ridder.
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	3
	4
	5
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	Altai
	Pinaceae

	Larix sibirica Ledeb.


	Tree up to 40 m


	Southern Altai
	Basin of the Bukhtarma river
	08-09
	Near Tomsk, Barnaul, Novosibirsk grows naturally, successfully tested; Omsk – seed-bearing, stable. Successfully introduced and recommended for green construction in Ridder, Karaganda, Zhezkazgan

	
	
	Picea obovatа Ledeb.

	Tree up to 30 m


	Southern Altai
	In the form of single trees found in shady meadows from 1100-1150 m in the upper reaches of the Bukhtarma river
	08-09
	Close to all of introduction centers of Siberia (except for Omsk) it grows naturally and has been successfully tested everywhere. Omsk – the seed is growing, stable. Successfully introduced and recommended in green building in the city of Ust-Kamenogorsk, and Karaganda.

	
	
	Pinus sibirica Du Tour


	Tree up to 35(45) m


	Southern Altai
	Basin of the Bukhtarma river. In narrow and damp valleys it appears from a height of 1300-1400 m
	08-09
	Near Tomsk, it grows naturally, successfully tested; Novosibirsk – seed-bearing weakly, sometimes late spring frosts damage young shoots, in dry years burns and wilting of needles, winter hardy; Barnaul – seed-bearing, stable; Omsk – blooms, stable.

Successfully introduced and recommended in green building in the city of Ust-Kamenogorsk, and Karaganda.
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	1
	2
	3
	4
	5
	6
	7
	8

	Altai
	Rosaceae
	Ribes atropurpureum 

C. A. Mey.


	shrub

1-1,5  m
	Southern Altai
	Basin of the Bukhtarma river
	 06 - 08

(07)
	Near Tomsk, Barnaul grows naturally, successfully tested;

Novosibirsk – bears fruit regularly, weakly-well, winter-hardy;

Omsk – steady;

	
	
	Spiraea chamaedryfolia L.


	shrub

2  m
	Southern Altai
	Basin of the Bukhtarma river
	07 -  10

(07-08)
	Near Tomsk, Novosibirsk, Barnaul grows naturally, successfully tested;

Omsk – fruit-bearing, stable;

Successfully introduced and recommended for green building in Ridder.

	
	Rutaceae
	Populus tremula L.


	Tree up to 35 m

	The West Siberian lowland
	Bukhtarma river basin (at an altitude of up to 1350 m)
	05 - 07


	It grows naturally near all introduced centers of Siberia. Tested everywhere, stable.

Successfully introduced and recommended for green building in Ridder.


APPENDIX E
Perspective list of woody plants of the exhibition "Oak trees with birch" of Western Kazakhstan for the Botanical garden of Astana
	Region
	Family
	View
	Life form, height, m
	Growing area
	Places of growth
	The timing of seed maturation, months
	The results of introduction test

	1
	2
	3
	4
	5
	6
	7
	8

	North-West Kazakhstan
	Betulaceae

	Betula pendula Roth.


	Tree up to 20 m

	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	08-09
	Near all introduced centers of Siberia and Northern Europe. parts of Russia grow naturally everywhere successfully tested (except Yakutsk), recommended and used in landscaping. Successfully introduced and recommended for green building in Ridder,

Karaganda, Zhezkazgan.

	
	
	Corylus avellana L.


	a tree or shrub of 4-8 meters
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	09-10
	Tomsk – bears fruit, often freezes annual and many summer shoots, sometimes freezes to the snow line, resumes well; Novosibirsk – does not bear fruit, annually freezes annual shoots, in severe winters – many summer branches; Yekaterinburg – bears fruit, sometimes freezes annual growth; Barnaul – bears fruit, at a young age freezes to the snow line; Omsk – blooms, sometimes freezes annual shoots.
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	North-West Kazakhstan
	Fagaceae 
	Quercus robur L.


	Tree up to 40 m

	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	08-09
	Tomsk – blooms irregularly, well, sometimes the ends of annual shoots freeze; Novosibirsk – bears fruit irregularly, almost annually freezes, some trees have died; Yekaterinburg – bears fruit, stable; Barnaul – bears fruit,seedlings sometimes have frozen roots; Omsk – bears fruit, rarely freeze annual shoots, suffers from drought. Successfully introduced and recommended for green construction in Ridder, Karaganda, Zhezkazgan.

	
	Caprifoliaceae

	Lonicera tatarica L.


	shrub

1-4(6)  m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	 07-08
	Near Tomsk, Novosibirsk, Barnaul, Omsk, it grows naturally, has been tested everywhere, bears fruit, hardy; Yekaterinburg – bears fruit, hardy; Successfully Intro duced and recommended for green construction in Ridder, Karaganda.

	
	Celastraceae 
	Euonymus verrucosa Scop.


	Shrub or tree

5-6  m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	08-09
	Tomsk – poor condition;

Novosibirsk – bears fruit, winter hardy; Yekaterinburg – bears fruit, stable; Barnaul – bears fruit weakly, occasionally shoots freeze; Omsk – bears fruit, stable
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	North-West Kazakhstan
	Fabaceae


	Caragana frutex (L.) C. Koch

	shrub
0.5-3  m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	06-10
	Tomsk – fruit-bearing, stable;

Novosibirsk – fruit-bearing, stable; Yekaterinburg – fruit-bearing, stable; Barnaul – growing naturally, successfully tested, recommended for gardening; Omsk – fruit-bearing, rarely freeze annual shoots; Successfully introduced and recommended for green construction in Ridder.

	
	
	Cytisus borysthenicus Grun.


	 shrub
1.2  m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	 blooms in 05-06
	Grows and bears fruit in the Arboretum of the limited liability partnership "Kazakh Research Institute of forestry", Shchuchinsk

	
	
	Genista tinctoria L.


	shrub
0,4-1(2) m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	08-09
	Tomsk – bears fruit, often annual and perennial shoots freeze, occasionally - to the snow line or soil level; Novosibirsk – PLO carries, freezes to the snow line, individual plants freeze completely; Yekaterinburg – bears fruit; Barnaul– bears fruit, every year annual shoots freeze, sometimes–to the snow line; Omsk – PLO carries, sometimes a year freezes. shoots; successfully introduced and recommended for green construction in Ridder, Karaganda
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	North-West Kazakhstan
	Rhamnaceae
	Rhamnus cathartica L.


	Tree up to 8 m

	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	C07-09

(08-09)
	Tomsk – bears fruit; Near Novosibirsk, Yekaterinburg, Barnaul, Omsk grows naturally, everywhere successfully tested; Successfully introduced and recommended for green construction in Ridder, Karaganda, Zhezkazgan.

	
	
	Rhamnus frangula L. 

(Frangula alnus Mill.)


	tree or shrub 4-5(7) m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	 07-09
	Near Tomsk, Novosibirsk, Barnaul, Omsk grows naturally, tested everywhere, recommended for gardening

	
	Rosaceae

	Crataegus sanguinea Pall.

	Tree up to  1-4(6) m

	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	07-09
	Near all the introduction centers of Siberia, it grows naturally, is tested everywhere, bears fruit, is recommended for gardening; Yekaterinburg – bears fruit, is stable; Successfully introduced and recommended for green construction in Ridder, Karaganda, Zhezkazgan.

	
	
	Malus sylvestris Mill.


	Tree up to  3-10(12) m

	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	09
	Barnaul – fruit-bearing, annual shoots often freeze under, sometimes there were severe burns of trunks, freezing of the wood of the skeletal part of trees; Successfully introduced and recommended for green construction in Ridder.
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	North-West Kazakhstan
	Rosaceae

	Amygdalus nana L.


	shrub
0,5-1,5 m
	Northern Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	08
	It is successfully introduced and bears fruit in Novosibirsk, Barnaul, Gorno Altaisk. Recommended for use in landscaping of Karaganda and Zhezkazgan

	
	
	Cotoneaster melanocarpus Fisch. et Blytt.
	shrub
1,0-2,0 (4) m
	Northern Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	09
	It grows naturally near all introduced points in Siberia. Recommended for use in gardening Ridder, Karaganda, Zhezkazgan

	
	
	Rosa cinnamomea L. (Rosa majalis Herrm.)


	shrub from 50 cm to 2 m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	 08-10
	Near all the introduction centers of Siberia (except Yakutsk), it grows naturally, has been tested everywhere, bears fruit, and is winter-hardy. Successfully introduced and recommended for green construction in Karaganda, Zhezkazgan.

	
	
	Prunus fruticosa Pall.

(Cerasus fruticosa Pall.)


	shrub
0,2-2(3) m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	07-08
	Novosibirsk – bears fruit, in severe winters, the ends of the annual growth freeze;Ekaterin Burg – bears fruit, is stable; Barnaul – bears fruit irregularly, sometimes shoots often froze; Omsk – grows naturally; Successfully introduced and recommended for green construction in Ridder, Karaganda.
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	North-West Kazakhstan
	Rosaceae
	Prunus spinosa L.


	shrub up to 5 m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	07-08
	Successfully introduced and recommended for green construction in Karaganda, Zhezkazgan.

	
	Salicaceae
	Populus tremula L.


	Tree up to 35 m

	The West Siberian lowland
	Amangeldy tract 50 km North-East of Uralsk
	05- 07


	It grows naturally near all introduced centers of Siberia. Tested everywhere, stable. Successfully introduced and recommended for green building in Ridder.

	
	
	Salix caprea L.


	tree or shrub 1,5-15 m
	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	5-07
	It grows naturally near the introduction centers of Siberia.  Tomsk - used in gardening, in Novosibirsk, Barnaul – recommended; Successfully introduced and recommended for green building in Ridder, Karaganda.

	
	Viburnaceae 
	Viburnum opulus L.


	Tree up to 4 m

	North-West Kazakhstan
	Amangeldy tract 50 km North-East of Uralsk
	08-10

(08-09)
	Near all the introduction centers of Siberia (except Ulan-Ude, Irkutsk, Yakutsk) and the North of Europe. Part of Russia grows naturally, tested everywhere, bears fruit, hardy; Novosibirsk – recommended and used in gardening; Successfully introduced and recommended in green construction in Ridder, Karaganda, Zhezkazgan.


APPENDIX F
Perspective list of woody plants of Europe for the Botanical garden of Astana

	Nature of the forecast
	Family 
	View
	Life form, height, m
	The timing of seed maturation, months
	Results of introduction tests
	Notes

	1
	2
	3
	4
	5
	6
	7

	а
	Aceraceae
	Acer tataricum L.
	tree or shrub 5-10 m
	09-10
	Novosibirsk - bears fruit, winter hardiness 1(2). Barnaul – bears fruit, freezes; Yekaterinburg – bears fruit, is stable; Omsk – bears fruit, is stable. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	Salt resistant

	
	Anacardiaceae 
	Cotinus coggygria Scop.
	tree or shrub 12 m
	 08
	Novosibirsk – does not bear fruit regularly, winter hardiness-5. Barnaul – bears fruit, freezes every year.

Zhezkazgan – introduced and recommended for gardening.
	Xerophyte 

	
	Berberidaceae
	Berberis vulgaris L.
	 Shrub

 1,5-2  m
	 09

(09-10)
	Tomsk – bears fruit, freezes.

Novosibirsk – fruiting, winter hardiness 2-3(5). Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit.

Omsk – bears fruit.  Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	

	
	Betulaceae
	Betula pendula Roth
	Tree up to 20 m


	08-09
	Tomsk, Novosibirsk, Barnaul -grows naturally. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
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	а
	Betulaceae
	Betula pubescens Ehrh.
	Tree up to 20 m


	08
	Tomsk, Novosibirsk, Barnaul -grows naturally. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	

	
	Caprifoliaceae
	Lonicera altaica Pall. 
	К 

0,15-1,5 м

Shrub

 0,15-1,5 m

	07-08
	Novosibirsk – fructifies

Barnaul – fruit-bearing, stable

Omsk – fruit-bearing, stable

Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	It is affected by fungal diseases and aphids

	
	
	Lonicera caerulea L. 
	Shrub

 1-1,3  m
	06-07
	Karaganda – introduced and recommended for gardening.
	Drought-resistant, oligotrophic

	
	
	Lonicera pallasii  Ledeb.
	Shrub

 0,75-1(2)  m
	06-08
	Tomsk, Novosibirsk, Barnaul -grows naturally. Karaganda – introduced and recommended for gardening.
	

	
	
	Lonicera tatarica L.
	Shrub
 1-4 (6) m
	07-08
	Tomsk, Barnaul, Omsk – grows naturally. Novosibirsk – fruit bears, winter hardiness 2-3. Yekaterinburg – fruit-bearing, stable. Ridder, Karaganda – introduced and recommended for gardening.
	mesoxerophyte

	
	Celastraceae
	Euonymus europaea L.
	 Shrub
 3,5-5 m
	09
	Novosibirsk – fructifies, winter hardiness 1 (2, 4). Yekaterinburg – fruit sit, stable. Omsk – platano Sith. Ridder, Karaganda – Intro duced and recommended for gardening.
	Shrinks with age
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	а
	Cornaceae 
	Swida alba (L.) Opiz
	Shrub
 3 m
	08-10
	Tomsk, Novosibirsk, Barnaul - grows naturally. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	Not drought-resistant

	
	Cupressaceae 
	Juniperus communis L.
	shrub 1-3 m, rarely a tree 8-12 m
	from late August to October
	Novosibirsk – rarely bears fruit, winter hardiness 1. Yekaterinburg – grows naturally. Barnaul – shoots frosted over. Omsk – not blooming, stable. Karaganda, Zhezkazgan – introduced and recommended for gardening.
	mesoxerophyte

	
	
	Juniperus sabina L.
	 Shrub
 1-1,5 m

	from autumn to spring
	Novosibirsk – does not bear fruit, winter hardiness 1. Barnaul – does not bear fruit, seedlings ripen, becomes more stable with age. Omsk – grows naturally Ridder, Karaganda – introduced and recommended for gardening.
	Leaf burns

	
	Elaeagnaceae 


	Hippophae rhamnoides L.


	Tree up to 6 (10) m


	08-09
	Tomsk – bears fruit, sometimes annual and multi-year shoots freeze. Novosibirsk – fruit-bearing, winter hardiness 1. Yekaterinburg – bears fruit, annual shoots freeze. Barnaul, Omsk – grows naturally. Ridder, Karaganda – introduced and recommended for gardening.
	mesophyte
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	а
	Fabaceae 


	Chamaecytisus austriacus (L.) Link
	Shrub
 30-60 cm

	07-08
	Tomsk – blooms, freezes annual and perennial shoots, often up to the root neck. Novosibirsk – bears fruit, winter hardiness 2-4(6). Barnaul – bears fruit weakly, freezes to the snow line. Karaganda – introduced and recommended for gardening.
	

	
	
	Chamaecytisus ruthenicus (Fisch. ex Woloszcz.) Klaskova
	Shrub
 06-2 m

	07-09
	Novosibirsk – fruiting, winter hardiness 2-3(4-5). Ekaterinburg – platano Sith. Barnaul – bears fruit, sometimes annual shoots freeze. Omsk – bears fruit, annual shoots freeze. Karaganda – introduced and recommended for gardening.
	drought-resistant

	
	
	Genista tinctoria L.


	Shrub
 (30)50-100-(150) cm

	08-09
	Novosibirsk - bears fruit, winter hardiness 2-5(6), has self-seeding. Yekaterinburg – bears fruit; Barnaul – bears fruit, annual shoots freeze every year. Omsk – fruit-bearing, sometimes frozen annual shoots. Ridder, Karaganda – introduced and recommended for gardening.
	

	
	
	Halimodendron halodendron (Pall.) Voss
	Shrub
 2 (3) m

	08-09
	Novosibirsk – does not bear fruit. Barnaul – blooms poorly, annual shoots freeze every year. Omsk – fructifies. Karaganda – introduced and recommended for gardening
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	а
	Fagaceae 
	Quercus robur L.
	tree up to 40 m
	09-10
	Novosibirsk – does not bear fruit, winter hardiness 1-4. Yekaterinburg – fruit-bearing, stable. Omsk – fruit-bearing, rarely freeze annual shoots. Karaganda, Zhezkazgan – introduced and recommended for gardening.
	drought-resistant

	
	Grossulariaceae 
	Ribes alpinum L.
	Shrub
up to 2.5 m
	07-08-09
	Tomsk – fructifies poorly, stable. Novosibirsk – fruit bears, winter hardiness 1(4-5). Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit. Omsk – fruit-bearing, stable. Ridder, Zhezkazgan – introduced and recommended for gardening.
	Mesophyte, petrophyte

	
	Oleaceae 
	Syringa josikaea Jacq. fil.
	Shrub

up to 5 m
	09
	Tomsk – fruit-bearing, stable

Novosibirsk – bears fruit.

Yekaterinburg – fruit-bearing, stable. Barnaul – fruit-bearing, stable. Omsk – fruit-bearing, stable. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	drought-resistant

	
	
	Syringa vulgaris L.
	Chrub or tree 
5-7 (9) m
	09-10
	Tomsk – bears fruit, freezes.

Novosibirsk – fruiting, winter hardiness 1-2(3-5). Yekaterinburg – fruit of all of them were happy. Barnaul – does not bear fruit regularly. Omsk – bears fruit, freezes. Ridder, Karaganda, 
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	а
	Oleaceae
	Syringa vulgaris L.
	
	
	Zhezkazgan-introduced and recommended for gardening.
	

	
	Pinaceae 
	Larix sibirica Ledeb.
	Tree up to
30-40 m
	08

(08-09)
	Tomsk, Barnaul – grows naturally. Novosibirsk – fructifies, winter hardiness 1. Omsk – fruit is. Ridder, Karaganda, Zhezkazgan– introduced and recommended for gardening.
	mesoxerophyte

	
	
	Picea abies (L.) Karst.
	A tree 
20-40 m

	10
	Novosibirsk – does not bear fruit, winter hardiness 1. Barnaul – bears fruit, with age, the winter hardiness is better. Karaganda – introduced and recommended for gardening.
	Not drought-resistant , not salt-resistant, not gas-resistant

	
	
	Picea obovata Ledeb.
	A tree 
30 m
	10


	Tomsk, Novosibirsk, Barnaul – grows naturally. Omsk – fruit-bearing, stable. Ridder, Karaganda – introduced and recommended for gardening.
	mesophyte

	
	
	Pinus sibirica Du Tour
	a tree 20-35 m
	09
	Tomsk – grows naturally.

Novosibirsk – fructifies poorly, winter hardiness 1. Barnaul – fructifies, stable. Omsk – blooming, stable. Ridder, Karaganda – introduced and recommended for gardening.
	Not drought resistant
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	а
	Pinaceae
	Pinus sylvestris L.
	 tree
20-25 m

	09
	Tomsk, Novosibirsk, Yekaterinburg, Barnaul, Omsk – grows naturally. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	xerophyte

	
	Rosaceae 

	Amygdalus nana L.


	 shrub
1-1,5 m
	07-08
	Tomsk – fruiting, sometimes freeze slightly annual and multi-year shoots. Novosibirsk – fructifies, winter hardiness 1-4. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit

Omsk – grows naturally.

Karaganda, Zhezkazgan – introduced and recommended for gardening.
	

	
	
	Cotoneaster melanocarpus Fisch. ex Blytt
	Shrub up  
2 m
	08-10
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk –grows naturally. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	xerophyte

	
	
	Crataegus sanguinea Pall.
	tree
1-4 (6) m
	08
	Tomsk – used in landscaping. Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	Drought - and salt-resistant
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	а
	Rosaceae
	Pentaphylloides fruticosa (L.) O. Schwarz
	shrub
20-150 сm
	From 08 to 10
	Tomsk – bears fruit, rarely freeze the ends of annual shoots. Novosibirsk – fructifies, winter hardiness 1. Barnaul – fructifies poorly. Omsk – fruit-bearing, stable. Ridder, Karaganda – introduced and recommended for gardening.
	mesopsychrophitis

	
	
	Prunus fruticosa Pall.
	Shrub up to
 2 m
	08
	Novosibirsk – fructifies, winter hardiness 1-4. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit

Omsk–grows naturally. Ridder, Karaganda – introduced and recommended for gardening
	

	
	
	Prunus spinosa L.
	shrub
1-3 m
	09-10
	Novosibirsk – bears little fruit, winter hardiness 2-6. Kraganda, Zhezkazgan – introduced and recommended for gardening.
	

	
	
	Rosa acicularis Lindl.
	Shrub up to
 2 m
	 08
	Tomsk, Novosibirsk, Omsk, Yekaterinburg, Barnaul – grows naturally. Ridder, Karaganda – introduced and recommended for gardening.
	drought-resistant

	
	
	Rosa majalis Herrm.
	srub
0,5-2 m
	
	Tomsk, Novosibirsk, Omsk, Yekaterinburg, Barnaul –grows naturally. Karaganda – introduced and recommended for gardening.
	Not salt-resistant
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	а
	Rosaceae

	Sorbus aucuparia L.
	tree
4-15 (20) m
	 08
	Tomsk, Novosibirsk, Omsk, Yekaterinburg, Barnaul – grows naturally. Karaganda – introduced and recommended for gardening.
	Drought-resistant, not salt-resistant

	
	
	Spiraea hypericifolia L.
	shrub
0,5-1,5 m
	 07
	Tomsk, Barnaul, Omsk – grows naturally. Novosibirsk – fruiting, winter hardiness 1-2. Ridder, Karaganda – introduced and recommended for gardening.
	Xerophyte

	
	
	Spiraea media Franz Schmidt
	shrub
1-2 m
	07-08
	Novosibirsk – fruiting, winter hardiness 1-2. Yekaterinburg – bears fruit. Barnaul – grows naturally.

Omsk – fruit-bearing, stable

Ridder, Karaganda – introduced and recommended for gardening.
	drought-resistant

	
	
	Spiraea salicifolia L.
	shrub
1-2 m
	08-09
	Tomsk – grows naturally.

Novosibirsk – fructifies

Barnaul – bears little fruit.

Omsk – fruit-bearing, stable. Ridder, Karaganda – introduced and recommended for gardening.
	Eutrof

	
	Salicaceae
	Populus alba L.
	tree
30-35 m
	06
	Tomsk, Barnaul, Omsk–grows naturally. Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable.Karaganda, Zhezkazgan – introduced and recommended for gardening.
	Mesophyte
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	а
	Salicaceae
	Populus laurifolia Ledeb. 
	Tree up to 20 m
	06-07
	Novosibirsk – winter hardiness 1. Omsk – grows naturally. Ridder, Zhezkazgan – introduced and recommended for gardening.
	Damaged by insects and fungal diseases

	
	
	Populus nigra L.
	Tree up to
 30 m
	06-07
	Tomsk, Novosibirsk, Omsk, Yekaterinburg, Barnaul–grows naturally. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	Drought-resistant 

	
	
	Salix acutifolia Willd.
	tree
10-12 m
	04-05
	Novosibirsk – does not bear fruit, winter hardiness 1(2),4. Yekaterinburg – bears fruit, stable. Barnaul – fruit-bearing, sometimes frozen shoots. Omsk – fruit-bearing, stable. Ridder, Karaganda – introduced and recommended for gardening.
	Drought-resistant

	
	
	Salix alba L.
	tree
20-30 m
	05
	Tomsk, Novosibirsk, Omsk, Yekaterinburg, Barnaul–grows naturally. Ridder, Karaganda bears fruit, is stable – introduced and recommended for gardening.
	Mesophyte

	
	
	Salix caprea L.
	Tree 
6-10 m
	From 05-06 to 07
	Tomsk, Novosibirsk, Omsk, Yekaterinburg, Barnaul–grows naturally. Ridder, Karaganda – introduced and recommended for gardening.
	Not drought resistant
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	а
	Salicaceae
	Salix caspica Pall.
	Shrub or tree
0,5-3 (5) m
	05
	Novosibirsk – fructifies, winter hardiness 2-4. Karaganda - introduced and recommended for gardening.
	

	
	Tiliaceae 
	Tilia cordata Mill.
	Tree up to 28 m
	09

(10-12)
	Tomsk – bears fruit, sometimes freezes. Novosibirsk – PLO informs, winter hardiness 1. Yekaterinburg, Omsk – grows naturally.

Barnaul – bears fruit. Ridder, Karaganda – introduced and recommended for gardening.
	Mesophyte

	
	Ulmaceae 
	Ulmus glabra Huds.
	Tree up to

 30 m
	05-06
	Tomsk – bears fruit, freezes.

Novosibirsk – does not bear fruit, winter hardiness 4. Omsk – bears fruit, annual and perennial shoots are dying. Karaganda – introduced and recommended for gardening.
	Mesophyte

	
	
	Ulmus laevis Pall.
	Tree up to

 35 m
	05-06
	Tomsk – bears fruit, sometimes freezes. Novosibirsk – plodono sit rarely, winter hardiness 1(2). Yekaterinburg – fruit-bearing, stable. Barnaul – does not bear fruit regularly. Omsk – bears fruit. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
	Mesophyte

	
	Viburnaceae
	Viburnum opulus L.
	Tree up to  4 m
	 09

(08-09)
	Tomsk, Novosibirsk, Barnaul, Omsk, Yekaterinburg–grows naturally. Ridder, Karaganda, Zhezkazgan – introduced and recommended for gardening.
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	b
	Betulaceae 
	Alnus incana (L.) Moench
	Tree up to 20 m
	09-10
	Tomsk – does not bear fruit regularly, sometimes annual and perennial shoots freeze. Novosibirsk – fructifies, winter hardiness 1. Barnaul –fructifies. Omsk – fructifies. Ridder – introduced and recommended for gardening.
	

	
	Caprifoliaceae 


	Lonicera xylosteum L.


	shrub
1-3,2 m
	08-09
	Tomsk, Barnaul – growing naturally. Novosibirsk – plodono sit, winter hardiness 2. Omsk – fruit-bearing, stable. Ridder – introduced and recommended for gardening.
	Mesophyte

	
	Fabaceae 
	Caragana frutex (L.) C. Koch
	shrub
1,5-2 m
	07-08
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – grows naturally. Omsk – sub-zayut rarely fruiting annual shoots. Ridder – introduced and recommended for gardening.
	

	
	Grossulaceae 
	Ribes nigrum L.
	shrub
1-1,25 m
	 07
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk – grows naturally. Ridder – introduced and recommended for gardening.
	Not drought resistant

	
	Hydrangeaceae 
	Philadelphus coronarius L.
	Shrub up to
 3 m 
	
	Novosibirsk – did not bear fruit, winter hardiness 5, died out. Ridder – introduced and recommended for gardening.
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	b
	Pinaceae
	Abies sibirica Ledeb.
	tree
30-50 m

	08-09
	Novosibirsk – blooms not regularly, winter hardiness 1. Yekaterinburg – bears fruit. Barnaul – fruit-bearing, stable. Omsk – fructifies

Ridder – introduced and recommended for gardening.
	

	
	
	Pinus mugo Turra
	Tree up to 10 m
	11
	Novosibirsk – bears little fruit, winter hardiness 4-7. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit, sometimes freezes. Omsk-bears fruit. Ridder – introduced and recommended for gardening.
	Winter burns of pine needles

	
	Rosaceae 


	Cotoneaster uniflorus Bunge
	Shrub up to 0,5 m
	07-10

(08-09)
	Tomsk – fruit-bearing, stable.

Novosibirsk – fructifies, winter hardiness 1. Barnaul – bears fruit. Omsk – not blooming, dropped out. Ridder – introduced and recommended for gardening.
	Xerophyte

	
	
	Rosa spinosissima L.


	shrub
0,75-2 m
	09
	Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit

Omsk – grows naturally. Ridder – introduced and recommended for gardening.
	Not salt-resistant

	
	
	Spiraea chamaedrifolia L.
	Srub up to 2 m
	08-10

(07-08)
	Novosibirsk – fructifies

Barnaul – grows naturally.

Omsk – fruit-bearing, stable

Ridder – introduced and recommended for gardening.
	Drought-resistant 


Continuation of Appendix   F

	1
	2
	3
	4
	5
	6
	7

	b
	Salicaceae 
	Populus tremula L.
	Tree up to 35 m
	06-07
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk – grows naturally. Ridder – introduced and recommended for gardening.
	Mesophyte

	
	
	Salix daphnoides Vill.
	tree
6-15 m
	05
	Novosibirsk – fruited, the winter hardiness 2-4. Yekaterinburg – stable.

Barnaul – bears fruit, freezes. Omsk – fruit-bearing, stable. Ridder – introduced and recommended for gardening.
	

	
	
	Salix pentandra L.
	tree
16 m
	08-09
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk – grows naturally. Ridder – introduced and recommended for gardening.
	Mesohygrophyte

	
	Viburnaceae 
	Viburnum lantana L.
	Tree up to
5 m
	09

(08-09)
	Tomsk – bears fruit, freezes every year. Novosibirsk – fruiting, winter hardiness 1(2-3). Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit, occasionally freezes. Omsk – bears fruit, rarely freezes.

Ridder – introduced and recommended for gardening.
	Drought-resistant 
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	c
	Aceraceae 
	Acer platanoides L.
	tree
25-30 m 
	09-10
	Tomsk – fruit-bearing, strongly freezes. Novosibirsk – does not bear fruit, winter hardiness 4-6. Barnaul – bears fruit, freezes. Omsk – bears fruit, freezes.
	

	
	Betulaceae 
	Alnus fruticosa (Rupr.) 
	Tree or shrub 6 m

	09
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk –grows naturally.
	Not drought resistant

	
	
	Alnus glutinosa (L.) Gaertn.
	Tree up to 35 m
	09-10
	Tomsk – does not bear fruit, annual shoots freeze. Novosibirsk – not blooming, winter hardiness 1.

Barnaul – fructifies poorly, freezes. Omsk – fructifies
	Late start of vegetation

	
	
	Betula nana L.
	shrub
0,2-0,7 m
	05-06
	Tomsk, Yekaterinburg – grows naturally. Novosibirsk – does not bear fruit, winter hardiness 2. Barnaul – bears fruit, suffers from heat..
	Psychrophyte

	
	
	Betula fruticosa Pall.
	shrub 0,75-2,5 m
	08
	Tomsk, Barnaul – grows naturally. Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – bears fruit. Omsk –fruit-bearing, stable
	

	
	
	Corylus avellana L.
	shrub
2-6 m
	08-09
	Tomsk – bears fruit, freezes.

Novosibirsk – does not bear fruit, winter hardiness 2-3(6)-7. Yekaterinburg – bears fruit. Barnaul – fruit sit, freezes. Omsk – blooms, freezes
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	c
	Betulaceae
	Corylus avellana f. ‘Atropurpurea’
	shrub
2-6 m
	
	Novosibirsk – does not bear fruit, winter hardiness 4(5). Barnaul – bears fruit, freezes.
	

	
	Caprifoliaceae 
	Lonicera alpigena L.
	shrub
1-2 (3) m
	 08-09
	Novosibirsk – fruiting, winter hardiness 2-3(4). Yekaterinburg – bears fruit

Barnaul – bears fruit. Omsk – freeze slightly annual shoots.
	

	
	
	Lonicera caprifolium L.
	climbing plant up to 5 m

	
	Novosibirsk – does not bear fruit, winter hardiness 5-6. Yekaterinburg – bears fruit. Barnaul – bears little fruit. Omsk – bears fruit.
	

	
	
	Lonicera nigra L.
	Shrub up to
 1,8 m
	 08-09
	Novosibirsk – fruiting, winter hardiness 1(2,5). Barnaul – bears fruit. Omsk – steady
	

	
	Celastraceae 


	Euonymus nana Bieb.
	Srub up to 1 m
	08-09
	Novosibirsk – fruiting, winter hardiness 1-3(4)
	

	
	
	Euonymus verrucosa Scop.


	shrub
5-6 m
	08-09
	Tomsk is in poor condition.

Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – bears little fruit. Omsk – fruit-bearing, stable.
	

	
	Cornaceae 
	Swida alba f. ‘Argenteo-marginata’
	Srub up to
 3 m
	07-09
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – blooms, not heat-resistant
	Leaves with a white border

	
	Cupressaceae 
	Juniperus sibirica Burgsd.
	
	
	Tomsk – grows naturally.

Novosibirsk – does not bear fruit regularly, winter hardiness 1(4). Barnaul – bears fruit poorly, stable

Omsk – fructifies
	Frequent burns of needles
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	c
	Fabaceae 
	Colutea arborescens L.
	Shrub to 4 m
	07-09
	Novosibirsk – does not bear fruit, has died out. Barnaul, Omsk – fruits, freezes
	After freezing, the growth is quickly updated

	
	
	Cytisus glaber (L. fil.) Rothm.
	shrub

	
	Tomsk – bears fruit. Novosibirsk – fruiting, winter hardiness 2-4. Barnaul – blooms, the ends of annual shoots freeze every year.
	

	
	
	Chamaecytisus ratisbonensis (Schaeff.) Rothm.
	shrub
10-30 (45) cm
	06-08
	Novosibirsk – fructifies, winter hardiness 5. Yekaterinburg – growing naturally. Barnaul – bears fruit, annual shoots freeze every year. Omsk – annual and sometimes perennial shoots freeze regularly.
	

	
	
	Genista germanica L.
	Srub up to
 60 сm
	09-10
	Tomsk – bears fruit, freezes.

 Novosibirsk – fruited, winter hardiness 5-6, frozen out.
	

	
	Grosulariaceae 
	Ribes reclinata (L.) Mill.
	shrub
1-1,2 (1,5) m
	06-08
	Tomsk – bears fruit, the ends of annual shoots freeze. Novosibirsk – fructifies, winter hardiness 2-3(4-5). Omsk – fruit-bearing, stable.
	Suffers from spring frosts

	
	
	Ribes rubrum  L.
	shrub
up to 2 m
	07-08
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg – grows naturally. Omsk – fruit-bearing, stable
	Non-drought tolerance
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	c
	Oleaceae


	Forsythia europaea Deg. et Bald.


	Shrub up to 2 m
	09-10
	Novosibirsk – fruiting, winter hardiness 1-2. Barnaul – blooms, annual and perennial shoots freeze.

Omsk - blooms, annual and perennial shoots freeze.
	

	
	
	Ligustrum vulgare L.
	Srub up to
 5 m 
	09-10
	Tomsk – does not bloom, freezes.

Novosibirsk – fructifies, winter hardiness 5-6. Barnaul – bears fruit, freezes to the level of snow.
	

	
	Pinaceae
	Picea abies ‘Virgata’
	tree
10-12 m
	
	Novosibirsk – does not bear fruit, ZST1.
	

	
	
	Pinus sylvestris ‘Glauca’
	Tree 10-15 m
	
	Novosibirsk – fructifies, winter hardiness 1
	

	
	
	Pinus sylvestris ‘Ведьмина метла’
	Tree
	
	Novosibirsk – does not bear fruit, winter hardiness 1(3)
	

	
	Ranunculaceae
	Clematis recta L.
	climbing plant 
	09
	Tomsk – bears fruit. Novosibirsk – fructifies, winter hardiness 6
	

	
	Rhamnaceae
	Frangula alnus Mill.
	Shrub or tree up to 7 m
	07-08
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk – grows naturally.
	Not drought resistant

	
	Rosaceae
	Crataegus nigra Waldst. et Kit.
	tree
3 (7) m
	 08

(08-09)
	Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg–fructifies poorly, stable.   Barnaul – bears fruit. Omsk – freezes only in severe winters.
	Megaxerophytes
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	c
	Rosaceae
	Pentaphylloides fruticosa (L.) O. Schwarz f. ‘Gold Conber’
	shrub
1-1,5 m
	08-09
	Tomsk – bears fruit, the ends of annual shoots freeze.

Novosibirsk – does not bear fruit, has died out. winter hardiness 7. Barnaul – fructifies poorly. Omsk – fruit-bearing, stable.
	

	
	
	Prunus padus L.


	Tree up to
 17 m
	07

(08-09)
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk –grows naturally.
	Mesophyte

	
	
	Rubus caesius L.
	shrub
0,5-1,5 m

	07
	Novosibirsk – does not bear fruit, winter hardiness 2-3(4). Barnaul, Omsk – grows naturally.
	

	
	
	Rubus idaeus L.
	shrub
up to 1,5 m
	From 06-07 to 08
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk –grows naturally.
	Not drought resistant

	
	
	Rosa glauca Pourr.
	shrub
up to 3 m
	08-09
	Tomsk - bears fruit, freezes. Novosibirsk - fructifies poorly, winter hardiness 1-4(5). Barnaul - fructifies, freezes. Omsk - bears fruit, freezes.
	Seeds are best harvested when the fruit is just beginning to turn red, the seeds are removed and stratified in the sand for 4 months

	
	
	Sorbus aucuparia f. ‘Fastigiata’
	Tree 
	
	Novosibirsk – does not bear fruit, winter hardiness 1
	

	
	
	Sorbus aucuoaria f. ‘Rossica’
	Tree 
	
	Novosibirsk – does not bear fruit, winter hardiness 1
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	c
	Salicaceae 
	Salix bebbiana Sarg.
	srub
2-5 m
	06
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk –growing naturally
	Drought-resistant

	
	
	Salix cinerea L.
	Shrub up to
 5 m
	05
	Tomsk, Novosibirsk, Barnaul, Yekaterinburg, Omsk –growing naturally
	Mesophyte

	
	
	Salix coesia Vill.
	
	
	Novosibirsk – bears fruit, winter hardiness 1-2. Barnaul – blooms, stable
	Мезогигрофит 

	
	
	Salix fragilis f. ‘Bullata’
	Tree
	
	Novosibirsk – blooms, winter hardiness 1.
	Mesophyte

	
	
	Salix fragilis f. ‘Globosa’
	Tree
	
	Novosibirsk – winter hardiness 1, grows better in the sun than in the shade
	

	
	
	Salix myrsinifolia Salisb.
	
	
	Novosibirsk – blooms, winter hardiness 1. Barnaul – blooming, stable. Omsk – growing naturally
	Mesophyte

	
	
	Salix phylicifolia L.
	shrub 0,5-1 m
	06
	Novosibirsk – blooms, winter hardiness 1(2)
	Мезогигрофит 

	
	
	Salix purpurea L.
	
	06
	Novosibirsk – fructifies poorly, winter hardiness 1-2(3). Barnaul – fructifies. Omsk – does not bloom, freezes.
	Гигрофит 

	
	
	Salix triandra L.
	
	
	Novosibirsk – blooms, winter hardiness 1. Barnaul – stable
	Drought-resistant

	
	
	Salix viminalis L. 
	
	
	Novosibirsk – blooms, winter hardiness 1. Barnaul – recommended for landscaping.
	Drought-resistant

	
	
	Salix vinogradovii A. Skvorts.
	
	
	Novosibirsk – blooms, winter hardiness 1(2).
	Mesophyte
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	c
	Sambucaceae 
	Sambucus racemosa f. ‘Laciniata’
	Shrub up to 4-6 m
	
	Novosibirsk – fructifies, ZST2-4(6). Barnaul – fructifies
	Drought-resistant

	
	Solanaceae
	Solanum kitagawae Schonbeck-Temesy
	srub

0,3-0,7 m
	07 по 09
	Tomsk – blooms, bears little fruit, freezes. Novosibirsk – fructifies, winter hardiness 2-3(6). Yekaterinburg – fruit-bearing, stable
	

	
	Tamaricaceae 
	Myricaria bracteata Royle
	Srub
	06-07
	Novosibirsk – fruiting, winter hardiness 2-3(4-5). Yekaterinburg – bears fruit. Barnaul – fruit-bearing, stable. Omsk –bears fruit, rarely freezes.
	Mesohygrophyte

	
	Tiliaceae 
	Tilia platyphyllos Scop.
	tree

20-30 м
	09
	Novosibirsk – does not bear fruit, winter hardiness 1-2 (4). Barnaul – bears fruit.
	

	
	Thymelaeacea
	Daphne mezereum L.
	Shrub up to 1,5 m
	06-07
	Tomsk, Barnaul – grows naturally. Novosibirsk – does not bear fruit regularly, winter hardiness 1.

Omsk – bears fruit, rarely damaged annual shoots.
	Not drought resistant

	
	Viburnaceae
	Viburnum opulus f. ‘Roseum’
	shrub
	
	Novosibirsk is in bloom, the winter hardiness 2-5. Barnaul – blooms, without winter shelter freezes to the snow line.
	


APPENDIX G

Perspective list of woody plants of East Asia for the Botanical garden of Astana

	Nature of the forecast
	Family 
	View
	Life form, height, m
	The timing of seed maturation, months
	Results of introduction tests
	Notes

	1
	2
	3
	4
	5
	6
	7

	а
	Berberidaceae
	Berberis amurensis Maxim.
	Shrub up to 3,5 m
	 08

(09-10)
	Novosibirsk – fruiting, winter hardiness 1(2-3). Yekaterinburg – bears fruit.

Barnaul – bears fruit, annual shoots freeze every year.

Omsk – bears fruit. Karaganda, Zhezkazgan – introduced and recommended for gardening.
	Not salt-resistant

	
	
	Berberis koreana Palib.
	Shrub up to  1,5 m
	End of 09-beginning of 10
	Novosibirsk – fructifying, winter hardiness 2→7. Barnaul – fructifying, stable. Omsk – bears fruit, freezes. Zhezkazgan –

introduced and recommended for gardening.
	

	
	
	Berberis vernae Schneid.


	Shrub up to  2 m
	Starting in October
	Novosibirsk – fruited, winter hardiness 2-3. Karaganda, Zhezkazgan – introduced and recommended for gardening.
	

	
	Caprifoliaceae 
	Lonicera chrysantha Turcz. ex Ledeb.
	Shrub 

 2-3,5 m


	 08
	Novosibirsk – fruit bearing, winter hardiness 1-3(4).

Yekaterinburg – fruit-bearing, stable.
	Xerophyte
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	а
	Caprifoliaceae
	
	
	
	Barnaul – bears fruit, sometimes freezes. Omsk – blossoms, rarely freeze slightly annual shoots.

Karaganda – introduced and recommended for gardening.
	

	
	
	Lonicera edulis Turcz. ex Freyn
	Shrub 1 m
	06-07
	Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – fruit-bearing, stable. Omsk – bears fruit, rarely freezes. Ridder, Karaganada - introduced and recommended for gardening.
	

	
	
	Lonicera maackii (Rupr.) Herd.
	Shrub up to
 5 m
	09-10
	Novosibirsk – fruiting, winter hardiness 2(4-5). Yekaterinburg – bears fruit. Barnaul – fruit-bearing, not promising. Omsk – fruit-bearing, rarely freeze annual shoots. Zhezkazgan - introduced and recommended for gardening.
	Mesophyte

	
	
	Lonicera maximowiczii (Rupr.) Regel
	Shrub up to 

 3 m
	08
	Novosibirsk – fructifies, winter hardiness 1(2). Yekaterinburg – bears fruit. Barnaul – bears fruit.

Omsk – fruit-bearing, rarely freeze annual shoots. Zhezkazgan – introduced and recommended for gardening.
	Mesophyte
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	а
	Caprifoliaceae
	Lonicera microphylla Willd. ex Schult.
	Shrub up to 

 1 m
	08
	Tomsk – does not bear fruit regularly, annual shoots freeze. Novosibirsk – fructifies, winter hardiness 1-2 (4). Barnaul – fructifies, stable. Omsk – fruit-bearing, rarely freeze annual shoots. Karaganada – introduced and recommended for gardening.
	Петрофит 

	
	
	Lonicera ruprechtiana Regel
	shrub

3-4 m
	 07-08
	Tomsk – bears fruit, sometimes the ends of shoots freeze. Novosibirsk – fruit bearing, winter hardiness 1 (2). Yekaterinburg – bears fruit. Barnaul – fruiting vypivaet. Omsk – fruit-bearing, stable. Karaganada, Zhezkazgan – introduced and recommended for gardening.
	Mesophyte

	
	Cupressaceae 
	Juniperus davurica Pall.
	Shrub up to 

 0.5 m
	
	Novosibirsk – does not bear fruit, winter hardiness 1. Barnaul – blooms, stable. Omsk – does not bloom, rarely freeze annual shoots. Karaganada –

introduced and recommended for gardening.
	Mesoxerophyte

	
	Euphorbiaceae 
	Securinega suffruticosa (Pall.) Rehd.
	Shrub up to

1,5(2) m
	09

(09-10)
	Tomsk – bears fruit. Novosibirsk – fructifies, winter hardiness 2-3(4-6). Yekaterinburg – bears fruit. Barnaul – bears fruit. Omsk – bears fruit. Zhezkazgan – introduced and recommended for gardening.
	Xerophyte
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	а
	Grossulariaceae 
	Ribes komarovii Pojark.
	shrub
2,5 m
	 07
	Tomsk – fruit-bearing, stable.

Novosibirsk – fruiting – winter hardiness 1. Barnaul – fruit-bearing, stable. 
Karaganada – introduced and recommended for gardening.
	Mesophyte

calcefit

	
	Oleaceae 
	Fraxinus mandshurica Rupr.
	tree
25-30 (35) m
	09-10
	Novosibirsk – does not bear fruit, winter hardiness 1. Yekaterinburg – bears fruit, rarely freezes annual growth. 
Barnaul – bears fruit, sometimes the ends of the shoots freeze.
 Omsk – bears fruit, sometimes annual and perennial shoots freeze. Karaganada – introduced and recommended for gardening.
	Not drought resistant

	
	
	Syringa amurensis Rupr.
	Tree up to
 12 m
	09-10

(08)
	Tomsk is freezing. Novosibirsk – fructifies, winter hardiness 1(2). Yekaterinburg – bears fruit, suffers from drought.

Barnaul – bears fruit. 
Omsk – fruit-bearing, stable. Karaganada –

introduced and recommended for gardening.
	Not drought resistant
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	а
	Oleaceae 
	Syringa komarovii Schneid.
	Shrub up to
 5 m
	10-11
	Novosibirsk – does not bear fruit, winter hardiness 5-6. Zhezkazgan –

introduced and recommended for gardening
	

	
	
	Syringa velutina Kom.
	Shrub up to
 3 m
	08-09
	Novosibirsk – does not bear fruit, winter hardiness 4(6). Zhezkazgan – introduced and recommended for gardening
	

	
	
	Syringa villosa Vahl
	Shrup up to
 2 m
	07-08
	Tomsk – fruit-bearing, stable.

Novosibirsk – fructifies poorly, winter hardiness 1. Barnaul – fructifies, stable. Yekaterinburg – fruit-bearing, stable. Omsk – fruit-bearing, stable. Zhezkazgan – introduced and recommended for gardening
	Not drought resistant

	
	
	Syringa wolfii Schneid.
	Shrub up to
 6 m
	09

(08-09)
	Tomsk – bears fruit. Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – bears fruit. Barnaul – bears fruit, suffers from drought. 

Omsk – bears fruit. Karaganda, Zhezkazgan – introduced and recommended for gardening
	Mesophyte

	
	Pinaceae 
	Larix gmelinii (Rupr.) Rupr.
	Tree up to
 30 (35) m
	08-09
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – fruit-bearing, stable. Karaganda – introduced and recommended for gardening
	Mesoxerophyte
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	а
	Pinaceae
	Larix leptolepis (Siebold et Zucc.) Gord.
	tree
30-35 m
	end of September
	Novosibirsk – fructifies poorly, winter hardiness 1. Yekaterinburg – bears fruit. Barnaul – fructifies poorly, stable. Omsk – rarely damaged.

Karaganda – introduced and recommended for gardening
	Not drought resistant

	
	Rhamnaceae 
	Rhamnus davurica Pall.
	Tree up to
 10 m
	08-09
	Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – died from overheating. Omsk – fruit-bearing, stable. Karaganda, Zhezkazgan –

introduced and recommended for gardening
	Drought-resistant

	
	Rosaceae 
	Chaenomeles maulei (Mast.) C.K.Schneid.
	Shrub up to
 1 m
	09-10
	Novosibirsk – fructifies, winter hardiness ≥5. Yekaterinburg – fruit-bearing, stable. Barnaul – winters only under snow Omsk - bears fruit, perennial shoots freeze.

Ridder, Karaganda – introduced and recommended for gardening
	

	
	
	Crataegus dahurica Koehe ex Schneid.
	Tree 
2-6 m
	08
	Tomsk – fruit-bearing, stable.

Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit

Omsk – fruit-bearing, stable. Karaganda – introduced and recommended for gardening
	Drought-resistant
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	а
	Rosaceae
	Crataegus pinnatifida Bunge
	Tree up to 6 m
	08-10
	Tomsk – does not bear fruit, perennial shoots freeze. Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – bears little fruit. Barnaul – fruit-bearing, stable. Omsk - bears fruit, rarely damaged perennial shoots.

Ridder, Karaganda – introduced and recommended for gardening
	Mesophyte

	
	
	Malus baccata (L.) Borkh.
	tree

 10 (14) m
	 08-09
	Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit.

Omsk - fruit-bearing, stable.

Karaganda – introduced and recommended for gardening
	

	
	
	Pentaphylloides davurica (Nestl.) Ikonn.
	Shrub up to

 0,6 m
	09-10
	Tomsk – bears fruit, sometimes annual and perennial shoots freeze.

Novosibirsk – fructifies, winter hardiness 1. Barnaul – bears fruit poorly, winter desiccation.

Karaganda, Zhezkazgan – introduced and recommended for gardening
	Mesophyte

	
	
	Pentaphylloides mandshurica (Maxim.) Sojak
	Shrub up to

 0,6 m
	 08
	Tomsk – fruit-bearing, stable.

Novosibirsk – fructifies, winter hardiness 1. Barnaul – fruit-bearing, winter desiccation of plants. Omsk –bears fruit, annual shoots freeze. Karaganda – introduced and recommended for gardening
	Petrophyte
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	а
	Rosaceae
	
	
	
	
	

	
	
	Rosa davurica Pall.
	Shrub up to 1,5 m


	08-09
	Tomsk – bears fruit, sometimes freezes. Novosibirsk – fruiting, winter hardiness 1(2-4). Yekaterinburg – bears fruit.Barnaul – fruiting vypivaet.

Omsk - fruit-bearing, stable.

Ridder, Karaganda – introduced and recommended for gardening
	Drought-resistant

	
	
	Rosa rugosa Thunb.
	shrub

1-2 m
	С 09
	Novosibirsk – fruiting, winter hardiness 2-4. Yekaterinburg – bears fruit, sometimes freezes the annual growth. Barnaul – bears fruit. Omsk –

fruit-bearing, stable. Ridder, Karaganda, Zhezkazgan –

introduced and recommended for gardening
	

	
	
	Spiraea crenata L.
	Shrub up to

 1 m
	07-08
	Tomsk – bears fruit. Novosibirsk – bears fruit. Yekaterinburg – bears fruit. Barnaul – grows naturally. Karaganda – introduced and recommended for gardening
	Xerophyte

	
	
	Spiraea trilobata L.
	Shrub up to 

 1,5 m
	 08
	Tomsk – bears fruit. Novosibirsk – bears fruit. Barnaul – bears fruit, grows better in a dry place. Omsk - bears fruit. Ridder, Karaganda, Zhezkazgan –

introduced and recommended for gardening
	Petrophyte
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	а
	Salicaceae 
	Populus laurifolia Ledeb.
	Tree 

25 m
	06

(06-07)
	Tomsk, Novosibirsk, Yekaterinburg,  

Barnaul, Omsk - grows naturally.

Ridder, Zhezkazgan –

introduced and recommended for gardening
	Mesohygrophyte

	
	Ulmaceae 
	Ulmus pumila L.
	Tree up to

16 m
	06

(04-05)
	Tomsk – bears fruit, freezes.

Novosibirsk – fruiting, winter hardiness 1(2-3). Yekaterinburg – bears fruit, freezes. Barnaul – bears fruit. Omsk – fruit-bearing, stable.

Ridder, Karaganda, Zhezkazgan –

introduced and recommended for gardening
	

	
	Viburnaceae 
	Viburnum sargentii Koechne
	shrub

2-3 m
	08-09
	Tomsk – not blooming, stable.

Novosibirsk – fructifies, winter hardiness 1. Barnaul – bears fruit.

Omsk – blooms, rarely freezes.

Karaganda – introduced and recommended for gardening
	

	
	Vitaceae 
	Vitis amurensis Rupr.
	creeper 22 m
	09
	Novosibirsk – fructifies, winter hardiness 2-5. Yekaterinburg – bears fruit, sometimes freezes the annual growth. Barnaul – bears fruit, annual shoots freeze every year. Omsk – bears fruit, freezes. Zhezkazgan –

introduced and recommended for gardening
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	b
	Aceracea 
	Acer ginnala Maxim.
	Tree up to 6 m
	 08-09

(09-10)
	Novosibirsk – fruiting, winter hardiness 1(2-4). Yekaterinburg – fruit-bearing, stable. Barnaul – suffers from dryness. Omsk – fruit-bearing, stable. Ridder – introduced and recommended for gardening
	

	
	Hydrangeaceae 
	Philadelphus tenuifolius Rupr. et Maxim.
	shrub

2-2,5 m
	 09

(08)
	Tomsk – bears fruit, freezes.

Novosibirsk – fructifies, winter hardiness 2-3(4-5). Yekaterinburg – bears fruit.

Barnaul – bears fruit. Omsk – fruit-bearing, rarely freeze annual shoots. Ridder – 

introduced and recommended for gardening
	Not drought resistant

	
	Juglandaceae 
	Juglans mandshurica Maxim.
	tree

23-25 m
	09-10
	Novosibirsk – bears little fruit, winter hardiness 1(4). Yekaterinburg – bears fruit. Barnaul – bears fruit, suffers from dry winds and droughts. Omsk – bears fruit. Ridder – introduced and recommended for gardening
	Not drought resistant

	
	Oleaceae 
	Forsythia ovata Nakai
	Shrub up to

 1,5 m
	10
	Tomsk – does not bear fruit.

Novosibirsk – bears little fruit, winter hardiness 1-2. Barnaul – seeds do not ripen regularly.

Omsk – does not bear fruit, annual and sometimes perennial shoots freeze. Ridder – introduced and recommended for gardening
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	b
	Rhamnaceae 
	Rhamnus ussuriensis Ja. Vassil.
	Shrub up to
 5 m
	08-09
	Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – bears fruit. Barnaul – fruit-bearing, not promising. Omsk – fruit-bearing, rarely freeze annual shoots. Ridder – 

introduced and recommended for gardening
	Mesophyte

	
	Rosaceae 


	Crataegus chlorosarca Maxim.
	Tree up to

 6 m
	08
	Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit, suffers from drought. Omsk – fruit-bearing, stable. Ridder – introduced and recommended for gardening
	Not drought resistant

	б
	
	Crataegus maximowiczii Schneid.
	Tree up to

 7 m
	08

(08-09)
	Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit.

Omsk – bears fruit, rarely damaged annual shoots. Ridder – introduced and recommended for gardening
	Medium-drought-resistant

	
	
	Pyrus ussuriensis Maxim.
	tree

10-15 m
	08-09
	Tomsk – rarely blooms, annual and perennial shoots freeze. Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit. Omsk – fruit-bearing, stable. Ridder – introduced and recommended for gardening
	Drought-resistant
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	b

	Rosaceae 


	Spiraea betulifolia Pall.
	shrub

0,5-0,6 m
	08-09
	Tomsk – bears fruit.

Novosibirsk – fruiting, winter hardiness 1-2. Yekaterinburg – bears fruit. Barnaul – bears fruit, suffers from drought. Omsk – bears fruit.

Ridder – introduced and recommended for gardening
	

	
	
	Spiraea x billardii Dipp. (S. douglassii Hook. x S. salisifolia L.)
	Shrub up to

 2 m 
	09-10
	Novosibirsk – fruiting, winter hardiness 5-6. Ridder – introduced and recommended for gardening
	

	
	
	Spiraea japonica L. fil.
	shrub
1-1,5 m
	 09

(08)
	Tomsk – bears fruit. Novosibirsk – fructifies, winter hardiness 2-6 Yekaterinburg – fructifies, stable. Barnaul – freezes to the ground level.

Ridder – introduced and recommended for gardening.
	Drought-resistant

	
	Rutaceae
	Phellodendron amurense Rupr.
	Tree up to
 26 m
	09

(09-10)
	Novosibirsk – fruiting, winter hardiness 1-3(4). Yekaterinburg – bears fruit, rarely freezes annual growth. Barnaul – bears fruit.

Omsk – bears fruit, rarely freezes annual and perennial shoots, suffers from drought. Ridder – 

introduced and recommended for gardening
	Not drought resistant
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	b
	Salicaceae 
	Populus  suaveolens Fisch.
	tree
25 m
	06-07
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – fruit-bearing, stable. Omsk – fruit-bearing, stable.

Ridder – introduced and recommended for gardening
	Mesophyte

	
	
	Salix rorida Laksch.
	tree
8-15 m
	06
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – fruit-bearing, stable. Omsk – fruit-bearing, stable.
	Not drought resistant

	c

	Aceraceae


	Acer barbinerve Maxim.
	Tree up to

 12 m
	09
	Novosibirsk – blooms, winter hardiness 4-5. Barnaul – bears fruit.
	

	
	
	Acer mandshuricum Maxim.
	Tree up to 20 m
	09
	Новосибирск – плодоносит редко, winter hardiness 4(≥5). the Ekaterinburg – плодоносит. Барнаул – плодоносит, подмерзает
	

	
	
	Acer mono Maxim.
	Tree up to
 15 m
	08
	Novosibirsk – not in bloom, the winter hardiness 2-4. Yekaterinburg – fruit-bearing, stable. Barnaul –bears fruit, freezes.
	

	
	
	Acer tegmentosum Maxim.
	Tree up to 15 m
	09
	Novosibirsk – fructifies, winter hardiness 1-4. Barnaul – bears fruit, freezes.
	Suffering from drought

	
	
	Acer ukurunduense Trautv. et C.A.Mey.
	Tree up to 14 m
	09-10
	Novosibirsk – fructifies – winter hardiness (1)2-4. Barnaul – fructifies.
	Suffering from drought

	
	Araliaceae 
	Eleutherococcus senticosus (Rupr. et Maxim.) Maxim.
	shrub
1-3 (7) m
	08-09

(09-10)
	Novosibirsk – fructifies, winter hardiness 2-4. Barnaul –fructifies, stable. Omsk – bears fruit, annual shoots freeze.
	Not drought resistant
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	c
	Araliaceae
	Eleutherococcus sessiliflorus (Rupr. et Maxim.) S.Y.Hu
	Shrub up to 3 m
	09-10
	Novosibirsk – fructifies, winter hardiness 2-3(4). Yekaterinburg – does not bear fruit regularly.

Barnaul – fruit-bearing, stable.

Omsk – bears fruit, sometimes annual and perennial shoots freeze.
	Drought-resistant

	
	Betulaceae 
	Alnus hirsuta (Spach) Turcz. ex Rupr.
	tree

4-20 m
	09
	Tomsk – bears fruit, sometimes the ends of annual shoots freeze.

Novosibirsk – fructifies, winter hardiness 1. Barnaul – bears fruit, burns trunks in the spring. Omsk – does not bloom, annual and perennial shoots freeze
	Leaves are damaged by fungi

	в
	
	Betula costata Trautv.
	Tree up to

 30 m
	09-10
	Tomsk – bears fruit, annual shoots freeze. Novosibirsk – fructifies, winter hardiness 1(2) →1(4). Barnaul – fructifies. Omsk – fruit-bearing, rarely freeze annual shoots.
	

	
	
	Betula davurica Pall.
	Tree up to

 20 m
	09-10
	Tomsk – does not bear fruit, annual shoots freeze. Novosibirsk – fructifies, winter hardiness 1. Barnaul – fruit-bearing, winter desiccation. Omsk – fruit-bearing, stable.
	

	
	
	Betula divaricata Ledeb.
	Shrub up to

3 m
	08-10
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – does not bloom, winter hardy. Omsk – fruit-bearing, rarely freeze annual shoots.
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	c
	Betulaceae


	Betula ermanii Cham.
	Tree up to

 20 m
	08-09
	Novosibirsk – does not bear fruit, winter hardiness 1, 4. Barnaul – bears fruit, is damaged by spring frosts. Omsk – bears fruit, rarely damaged annual shoots.
	

	
	
	Corylus heterophylla Fisch. ex Trautv.
	shrub

2 (4) m
	09
	Novosibirsk – does not bear fruit, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit, suffers from drought, flowers freeze. Omsk – fruit-bearing, stable.
	In a drought, the leaves wither

	
	
	Corylus mandshurica Maxim.
	shrub

3-4,5 m
	09
	Novosibirsk – does not bear fruit, winter hardiness 1(2). Barnaul – bears fruit, is stable, sometimes the catkins freeze. Omsk – fruit-bearing, stable.
	Not drought resistant

	
	Caprifoliaceae 
	Lonicera chamissoi Bunge ex P.Kir.
	Shrub up to

 1 m
	 06
	Novosibirsk – fructifies, winter hardiness 2-3. Barnaul – bears fruit, suffers from dryness. Omsk – fruit-bearing, rarely freeze annual shoots.
	Not drought resistant

	
	
	Lonicera kamtschatica (Sevast.) Pojark.
	Shrub up to 2 (2,5) m
	08
	Tomsk – not blooming, stable.

Novosibirsk – fructifies, winter hardiness 1. Barnaul – fruit-bearing, stable. Omsk – not blooming, stable.
	

	
	
	Lonicera praeflorens Batal.
	shrub
0,8-1,5 m
	06-07
	Novosibirsk – does not bear fruit, winter hardiness 1-3. Barnaul – blooms, freezes. Omsk – frosted over annual shoots.
	

	
	
	Weigela middendorffiana (Carr.) C. Koch
	shrub
1-1,5 m
	08-09
	Novosibirsk – does not bear fruit, winter hardiness 2. Barnaul – bears fruit, suffers from drought.
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	c
	Caprifoliaceae 
	Weigela praecox (Lemoine) Bailey
	shrub
1,5-2 m
	08-09
	Tomsk – blossoms slightly freeze slightly annual shoots. Novosibirsk – blooms, winter hardiness 2-4(5). Barnaul – does not bear fruit regularly, the shoots freeze every year. Omsk – freeze slightly annual shoots.
	Not drought resistant

	
	Celastraceae 
	Celastrus orbiculata Thunb.
	creeper 

12 m
	 10

(09)
	Novosibirsk – fructifies, winter hardiness 2-4(5).  Yekaterinburg – bears fruit. Barnaul – blooms, freezes, then grows back. Omsk – freeze annual growth.
	

	
	
	Euonymus maackii Rupr.
	tree
8 (11) m
	08-09

(09)
	Tomsk – blooms, grows poorly.

Novosibirsk – fructifies, winter hardiness 1(2). Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit.

Omsk – fruit-bearing, stable.
	Mesoxerophyte

	
	
	Euonymus macroptera Rupr.
	Tree up to
 9 m
	09
	Novosibirsk – does not bear fruit, winter hardiness 1-4. Barnaul – bears fruit, partially ripens. Omsk – does not bloom, rarely freeze annual shoots.
	Not drought resistant

	
	
	Euonymus pauciflora Maxim.
	Tree up to
 6,5 m
	09
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – fruiting, much vypivaet.
	Mesophyte

	в
	
	Euonymus sacrosancta Koidz.
	К

1,5-2 м
	08-09
	Novosibirsk – does not bear fruit, winter hardiness 1-2, 4. Yekaterinburg – bears fruit. Barnaul – bears fruit, partially ripens.
	Not drought resistant


Continuation of Appendix   G

	1
	2
	3
	4
	5
	6
	7

	c
	Cornaceae 
	Swida alba f. ‘Spaethii’
	Shrub
	
	Novosibirsk – bears little fruit, winter hardiness 1(2).
	

	
	Ericaceae 
	Rhododendron dauricum  L.
	shrub
0,5-2 m
	 09
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – fruit-bearing, stable. Omsk – fruit-bearing annual shoots freeze.
	Petrofit 

	
	Fabaceae 
	Caragana arborescens f. ‘Cucullata’
	shrub
2-5(7) m
	08
	Novosibirsk – fructifies, winter hardiness 1.
	Affected by fungi

	
	
	Caragana arborescens f. ‘Lorbergii’
	shrub
2-5(7) m
	08
	Novosibirsk – does not bear fruit regularly, winter hardiness 1(2).

Barnaul – blooms, stable.
	

	
	
	Caragana arborescens f. ‘Pendula’
	shrub 

2-5(7) m
	08
	Novosibirsk – does not bear fruit regularly, winter hardiness 1. Barnaul – stable.
	

	
	
	Caragana boisii Schneid.
	Shrub up to 3 m
	08-09

(07-08)
	Tomsk – bears fruit. Novosibirsk – fructifies, winter hardiness 1. Barnaul – stable.
	

	
	
	Caragana jubata (Pall.) Poir.
	shrub
1-3(5) m
	07-08

(08-09)
	Novosibirsk – fructifies, winter hardiness 1.
	

	
	
	Maackia amurensis Maxim. et Rupr.
	Shrub or tree up to

 25 m
	09
	Novosibirsk – bears fruit, but the seeds do not ripen, winter hardiness 1-2, 6-7.

Yekaterinburg – does not bear fruit regularly, sometimes annual shoots freeze. Barnaul – bears fruit, ripens, suffers from drought. Omsk – fruit-bearing, stable.
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	c
	Fagaceae 
	Quercus mongolica Fisch. ex Ledeb.
	tree
10-20 m
	09
	Novosibirsk – does not bear fruit winter hardiness 3-4. Yekaterinburg bears fruit and is stable. Barnaul – bears fruit, suffers from spring frosts and dryness.
	

	
	Grossulariaceae 
	Grossularia acicularis (Smith) Spach
	Shrub up to
 1 m
	07
	Tomsk – bears fruit.

Novosibirsk – does not bear fruit, winter hardiness 1. Barnaul, Omsk – grows naturally.
	Xerophyte 

	
	
	Grossularia burejensis (Fr. Schmidt) Berger
	Shrub up to
 1 m
	08
	Tomsk – bears fruit. Novosibirsk – bears fruit. Barnaul – fruiting vypivaet, you need a dry place.
	Mesophyte

Petrophyte

	
	
	Ribes diacantha Pall.
	Shrub up to
 1 m
	08
	Tomsk – stable, not decorative.

Novosibirsk – fructifies, winter hardiness 2. Barnaul – bears fruit.

Omsk – fruit-bearing, stable.
	Xerophyte oligotroph

	
	
	Ribes dikuscha Fisch. ex Turcz.
	Shrub up to
1,5 m
	08
	Tomsk – bears fruit. Novosibirsk – fructifies, winter hardiness 1.

Yekaterinburg – fruit-bearing, stable.
	Not drought resistant

	
	
	Ribes heterotrichum C.A.Mey.
	Shrub up to
 1,5 m 
	 07
	Novosibirsk – fructifies, winter hardiness 4.
	Xerophyte

	
	
	Ribes latifolium Jancz.
	shrub
1-2 m
	08

(06)
	Novosibirsk – fructifies, winter hardiness 1.
	Mesophyte

	в
	Grossulariaceae
	Ribes mandshuricum (Maxim.) Kom.
	shrub
1-2 m
	07-08
	Novosibirsk – does not bear fruit.

Barnaul – blooms regularly, but the fruit is small, stable.
	Drought-resistant

	
	
	Ribes triste Pall.
	Shrub up to

 0,7 m
	08
	Tomsk – stable. Novosibirsk – fructifies, winter hardiness 1.
	Mesophyte
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	c
	Hydrangeaceae 
	Deutzia parviflora Bunge
	shrub up to

2 m
	08
	Tomsk is freezing. Novosibirsk – fructifies, winter hardiness 2(5). Barnaul – fructifies, annual shoots often freeze.
	Drought-resistant

	
	
	Philadelphus tenifolius f. ‘Plena’
	Shrub up to

 2-2,5 m
	08
	Novosibirsk – bears little fruit, winter hardiness 1-6.
	

	
	Oleaceae 
	Syringa oblata Lindl.
	shrub

2-3 m
	08-09
	Novosibirsk – fructifies, winter hardiness 1(4). Barnaul – fructifies.

Omsk – slightly freezes.
	

	
	Paeoniaceae 
	Paeonia arborea Donn.
	shrub

2 m
	07-08
	Novosibirsk – blooms, winter hardiness 6. Barnaul – bears fruit, winters under shelter. Omsk – freezing.
	

	
	Pinaceae
	Abies nephrolepis (Trautv.) Maxim.
	tree

25 (30) m
	10
	Novosibirsk – not blooming, winter hardiness 1(4). Yekaterinburg – bears fruit. Barnaul – does not bear fruit, freezes.
	

	
	
	Larix cajanderi Mayr
	Tree 
30 (35) m
	09-10
	Novosibirsk – fructifies, winter hardiness 1.
	Drought-resistant

	
	
	Picea ajanensis (Lindl. et Gord.) Fisch. ex Carr.
	tree

До 50 m
	09
	Novosibirsk – does not bear fruit, winter hardiness 1-2(3). Barnaul – bears fruit, sometimes part of the needles freezes. Omsk – bears fruit.
	Not drought resistant

	
	
	Picea asperata Mast.
	tree

25-40 m
	09-10
	Novosibirsk – rarely bears fruit, winter hardiness 1(2)
	

	
	
	Picea obovata f.’Lucifera’
	Tree
	
	Novosibirsk – rarely bears fruit
	form

	
	
	Picea obovata f. ‘Lutescens’
	Tree 
	
	Novosibirsk – rarely bears fruit, winter hardiness 1
	form
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	c
	Pinaceae
	Picea obovata f. ‘Pyramidata’
	Tree 
	
	Novosibirsk – does not bear fruit
	form

	
	
	Picea obovata f. ‘Seminskiensis’
	Tree 
	
	Novosibirsk – rarely bears fruit, winter hardiness 1
	form

	
	
	Pinus pumila (Pall.) Regel
	Shrub or tree up to 4-5 m
	
	Novosibirsk – does not bear fruit, winter hardiness 1(4). Yekaterinburg – fruit-bearing, stable. Barnaul - winter hardiness
	Meso psychrophyte 

	
	Ranunculaceae 
	Clematis glauca Willd.
	creeper up to 5 m
	08-10
	Novosibirsk – bears fruit.

Barnaul – strongly freezes, resumes well.
	Xerophyte

	
	Rosaceae 
	Armeniaca sibirica (L.) Lam.
	Shrub or tree up to
 2,5 m
	07-08
	Новосибирск – don't плодоносит.

Yekaterinburg – плодоносит.

Барнаул – плодоносит not перспективен. Омск – плодоносит.
	

	
	
	Cerasus tomentosa (Thunb.) Wall.
	Tree 
2-3 м
	07
	Tomsk – does not bloom, freezes.

Novosibirsk – does not bear fruit, winter hardiness 4,6→7.

Yekaterinburg – fruit-bearing, stable.

Barnaul is not promising.

Omsk – bears fruit, sometimes annual shoots freeze.
	

	в
	Rosaceae
	Malus mandshurica (Maxim.) Kom.
	Tree 

10 m
	09
	Tomsk – does not bear fruit, annual shoots freeze. Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – bears fruit. Barnaul – fruit-bearing, stable.
	Not drought resistant

	
	
	Malus mandshurica f. ‘Atropurpurea’
	Tree 
	09
	Novosibirsk – fructifies, winter hardiness 1.
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	c
	Rosaceae
	Micromeles alnifolia (Siebold et Zucc.) Koechne = Sorbus alnifolia
	Tree up to
 20 m
	08-09
	Novosibirsk – does not bear fruit, winter hardiness 1-4, 5. Barnaul – bears fruit. Omsk – does not bloom.
	

	
	
	Padus maackii (Rupr.) Com.
	Tree up to
 15 m
	 07

(08-09)
	Tomsk – bears fruit, the ends of annual shoots freeze. Novosibirsk – fructifies, winter hardiness winter hardiness 1.

Yekaterinburg – fruit-bearing, stable. Barnaul – fruiting vypivaet.
	Drought-resistant

	
	
	Physocarpus amurensis (Maxim.) Maxim.
	Shrub up to
 3 m
	08
	Tomsk – bears fruit, annual shoots often freeze. Novosibirsk – fructifies, winter hardiness 1-2. Barnaul – bears fruit. Omsk – bears fruit, annual shoots freeze. Tomsk – bears fruit, annual shoots often freeze. Novosibirsk – fructifies, winter hardiness 1-2. Barnaul – bears fruit. Omsk – bears fruit, annual shoots freeze.
	Drought-resistant

	
	
	Prinsepia sinensis (Oliv.) Bean 
	Shrub up to
 2 m
	08-10

(08-09)
	Tomsk – not blooming, not promising.

Novosibirsk – fructifies winter, hardiness 2-3(4). Barnaul – fructifies, sometimes vyprevayut trunks.

Omsk – fruit-bearing, stable.
	Not drought resistant 

не солеустойчив

	в
	Rosaceae 
	Rosa maximowicziana Regel
	К


	С 09
	Novosibirsk – fructifies, winter hardiness 3-4(6). Yekaterinburg – bears fruit. Barnaul – bears fruit, the ends of annual shoots freeze. Omsk – bears fruit, winters under the snow. 
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	c
	Rosaceae
	Rosa rugosa f. ‘Alba’
	shrub
1-2 m
	
	Novosibirsk – fructifies, winter hardiness 2-4(5).
	With white flowers

	
	
	Rubus crataegifolius Bunge
	shrub
1-2 m
	 08

(07)
	Novosibirsk – fruiting, winter hardiness 2-4(5-6). Yekaterinburg – bears fruit, freezes to the root neck.

Barnaul – bears fruit, sometimes the bases of the stems freeze out.

Omsk – bears fruit, shoots freeze.
	Not drought resistant

	
	
	Sorbaria pallasii (G. Don fil.) Pojark.
	shrub
0,4-0,6 m
	09
	Tomsk – bears fruit, freezes.

Novosibirsk – does not bear fruit.

Barnaul – bears fruit, freezes.

Omsk – freezing.
	Psychrophyte

	
	
	Sorbaria sorbifolia (L.) A. Br.
	Shrub up to
 3 m
	09-10

(08)
	Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – bears fruit. Barnaul – fruit-bearing, winter-hardy. Omsk – bears fruit.
	Drought-resistant

	
	
	Sorbaria sorbifolia f.’Stellipila’
	Shrub 
	
	Novosibirsk – bears fruit, winter hardiness 1(2). Barnaul – blooms, stable.
	

	
	
	Sorbocotoneaster pozdnjakovii Pojark.
	Shrub 
2-3 m
	
	Novosibirsk – fructifies, winter hardiness 1.
	Oligotroph

	в
	Rosaceae 
	Sorbus sambucifolia (Cham. et Schlecht.) M. Roem.
	Shrub up to

 1-2 m
	 08

(09-10)
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – bears fruit , suffers from drought.
	Not drought resistant

	
	
	Spiraea fritschiana Schneid.
	Shrub up to

 1-2 m
	
	Novosibirsk – fruiting, winter hardiness 2-4 (5-6).
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	c
	Rosaceae
	Spiraea nipponica Maxim.
	shrub

1,5-2 m
	07-08
	Tomsk – bears fruit. Novosibirsk – winter hardiness 6. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit. Omsk – bears fruit.
	

	
	
	Spiraea trichocarpa Nakai
	Shrub up to

 2 m
	07
	Novosibirsk – bears little fruit, winter hardiness 3-6. Yekaterinburg – bears fruit. Barnaul – seeds do not ripen. Omsk – bears fruit.
	

	
	
	Spiraea ussuriensis Pojark.
	shrub

1 m
	07-08

 (07)
	Tomsk – fruit-bearing, stable. Novosibirsk – fructifies, winter hardiness 1 (2-3). Barnaul – bears fruit.

Omsk – bears fruit, freezes.
	Not drought resistant

	
	
	Spiraea x vanhouttei (Briot) Zab. 
	Shrub up to

 2 m 
	07
	Novosibirsk – bears fruit. Krasnoyarsk – bears fruit, freezes.
	

	
	Salicacaea 
	Chosenia arbutifolia (Pall.) A. Skvorts.
	Tree up to

 20-30 m
	
	Novosibirsk – does not bear fruit, winter hardiness 1. Omsk – shoots are rarely damaged.
	Mesophyte

	
	
	Salix gracilistyla Miq.
	Shrub or tree

2-3 m
	06
	Novosibirsk – fructifies, winter hardiness 1-3.
	Mesophyte

	в
	Salicaceae 
	Salix integra Thunb.
	shrub

1-3 m
	06
	Novosibirsk – bears fruit, winter hardiness 1-2(3). Barnaul – blooms, sometimes freezes to the ground.
	Mesophyte

	
	
	Salix kochiana Trautv.
	shrub

1-2 m
	06-07
	Novosibirsk – fructifies, winter hardiness 1-2 (3-4). Barnaul – bears fruit, suffers from heat.
	Meso psychrophyte

	
	
	Salix miyabeana Seemen
	Shrub or tree up to 6 m
	
	Novosibirsk – rarely bears fruit, winter hardiness 1-2 (3). Barnaul – blooms, stable.
	Oligotroph

Mesophyte
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	c
	Salicacaea
	Salix myrtilloides L.
	Shrub 
0,3-0,8 m
	
	Grows naturally
	Meso psychrophyte

	
	
	Salix rhamnifolia Pall.
	Shrub up to
 3,5 m 
	
	Novosibirsk – bears fruit, winter hardiness 1(3). Barnaul – blooms, stable.
	Mesophyte

salt resistant

	
	
	Salix saxatilis Turcz. ex Ledeb.
	Shrub 
	
	Novosibirsk – fructifies, winter hardiness 1. Barnaul – on a dry site was lost, on a wet site – grows satisfactorily.
	

	
	
	Salix schwerinii E. Wolf
	Shrub or tree
8-20 m
	05-06
	Novosibirsk – fructifies, winter hardiness 2-3. Yekaterinburg – recommended for gardening.

Barnaul – bears fruit, suffers from drought. Omsk – fruit-bearing, stable.
	Mesophyte

	
	
	Salix taraikensis Kimura
	
	
	Novosibirsk – fructifies, winter hardiness 1.
	Mesophyte

	
	
	Salix tenuijulis Ledeb.
	Shrub
	06
	Novosibirsk – blooms, winter hardiness 2(3-4).
	Mesophyte

	
	
	Salix udensis Trautv. et C.A.Mey.
	Shrub 
	06
	Novosibirsk – fructifies, winter hardiness 2
	Mesophyte

	
	Sambucaceae 
	Sambucus williamsii Hance (Sambucus coreana (Nakai) Kom. et Aliss.)
	Shrub up to 5 m
	07
	Novosibirsk – fructifier, winter hardiness 4 (6), in poor condition.

Barnaul – bears fruit. Omsk – bears fruit.
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	c
	Schisandraceae 
	Schisandra chinensis (Turcz.) Baill.
	creeper up to 8 m
	09
	Tomsk – does not bloom. Novosibirsk – fructifies, winter hardiness 2-3. Yekaterinburg – does not bloom, freezes. Barnaul – bears fruit, suffers from dryness.
	Not drought resistant

	
	Taxaceae 
	Taxus cuspidata Siebold et Zucc. ex Endl.
	Tree up to

 20 m
	09
	Novosibirsk – rarely bears fruit, winter hardiness 1(2.5). Barnaul – does not bear fruit.
	Mesophyte

Mesotrophe

	
	Tiliaceae 
	Tilia amurensis Rupr.
	Tree up to 30 m
	09

(10-12)
	Tomsk – does not bloom, freezes.

Novosibirsk – fructifies, winter hardiness 1. Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit.

Omsk – does not bloom, sometimes damaged.
	Not drought resistant

	
	
	Tilia mandshurica Rupr.
	Tree up to

 20 m
	09
	Novosibirsk – does not bear fruit, winter hardiness 1-2. Barnaul – fructifies poorly, freezes.
	Eutrof

	
	Ulmaceae 
	Ulmus japonica (Rehd.) Sarg.
	Tree up to

 25 m
	06

(05-07)
	Novosibirsk – fructifies, winter hardiness 1(4). Yekaterinburg – fruit-bearing, stable. Barnaul – bears fruit.
	Mesoxerophyte

	
	
	Ulmus laciniata (Trautv.) Mayr
	Tree up to 30 m
	06


	Novosibirsk – fructifies, winter hardiness 1. Barnaul – bears fruit.
	Drought-resistant

	
	
	Ulmus macrocarpa Hance
	Tree up to

 8 m
	06
	Novosibirsk – does not bear fruit, winter hardiness 2(3-4). Barnaul – bears fruit, partially freezes. Omsk – fruit-bearing, stable.
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	c
	Viburnaceae 
	Viburnum burejaeticum Regel et Herd.
	Tree up to
 5 m
	08-09
	Tomsk – not blooming, stable.

Novosibirsk – fructifies poorly, winter hardiness 1(2). Barnaul – fructifies, winter hardy.
	Mesophyte

	
	Vitaceae 
	Ampelopsis brevipeduculata (Maxim.) Trautv.
	creeper 
	09-10
	Томск – подмерзает.

Новосибирск – цвел, winter hardiness 3-6→a 7. Барнаул – плодоносит, подмерзает.
	


APPENDIX H
Perspective list of woody plants of North America to the Botanical garden in the city of Nur-Sultan
	Nature of the forecast
	Family 
	View
	Life form, height, m
	The timing of seed maturation, months
	Results of introduction tests
	Notes

	1
	2
	3
	4
	5
	6
	7

	а
	Aceraceae
	Acer negundo L.


	Tree 

 25 m
	09
	Novosibirsk – fruiting, winter hardiness -1;

Yekaterinburg – bears fruit; Barnaul – bears fruit; Omsk – bears fruit; Ridder – introduced and recommended for gardening; Karaganda – introduced and recommended for gardening.
	

	
	Caprifoliaceae


	Symphoricarpos albus (L.) Blake
	Shrub up to 1,5 m
	09
	Novosibirsk – fructifies, winter hardiness -2-5; Yekaterinburg – stable; Barnaul – fructifies, freezes, resumes; Omsk – fructifies, freezes; Ridder –  introduced and recommended for gardening; Karaganda –

introduced and recommended for gardening; Zhezkazgan – introduced and recommended for gardening.
	Drought-resistant

	
	
	Symphoricarpos occidentalis Hook.


	Shrub up to 1-1,5 m
	09
	Tomsk – bears fruit, resumes well; Novosibirsk – fruits do not ripen, winter hardiness – 2-5; Barnaul – freezes to the level of snow; Omsk – bears fruit, freezes;

Karaganda –
 introduced and recommended for gardening.
	Mesoxerophyte
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	а
	Cupressaceae


	Thuja occidentalis L.

	Shrub or tree up to 8 m
	09
	Tomsk – fruits, freezes; Novosibirsk –fruit-bearing, winter hardiness -1; Yekaterinburg – fruit; Barnaul – fruit; Omsk – fruit, rarely freezes. Karaganda – introduced and recommended for gardening; Zhezkazgan – introduced and recommended for gardening.
	Drought-resistant

	
	Elaeagnaceae

	Shepherdia argentea (Pursh) Nutt.


	Shrub up to  6 m
	08
	Novosibirsk – fruit-bearing, winter hardiness -1(4); Yekaterinburg – bears fruit; Barnaul – bears fruit; Omsk – bears fruit, stable;

Karaganda – introduced and recommended for gardening.
	Drought-resistant

	
	
	Elaeagnus commutata Bernh.


	Shrub up to 4 m
	08 -∞
	Tomsk – fructifies well, rarely freeze the ends of annual shoots; Novosibirsk –fructifies, winter hardiness – 1; Yekaterinburg – fructifies, stable; Barnaul – fructifies poorly. Ridder – introduced and recommended for gardening; Karaganda – introduced and recommended for gardening.
	Xerophyte

	
	Grossularia ceae

	Ribes aureum Pursh

	Shrub up to 2 m
	07
	Novosibirsk –fructifies regularly, winter hardiness – 1-2; Yekaterinburg – fructifies, stable; Barnaul – fructifies, shoots freeze; Omsk – fructifies, stable; Ridder – introduced and recommended for gardening;

Karaganda – introduced and recommended for gardening.
	Drought-resistant
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	а
	Oleaceae
	Fraxinus pennsylvanica Marsh.
	Tree 

 15-25 m
	09-10
	Novosibirsk – fruit-bearing, winter hardiness 1-2; Yekaterinburg – bears fruit, winter hardiness has improved with age; Barnaul – bears fruit, not drought – resistant; Omsk – bears fruit, annual shoots rarely freeze, suffers from drought; Ridder – introduced and recommended for gardening; Karaganda – introduced and recommended for gardening; Zhezkazgan-introduced and recommended for gardening.
	Mesophyte

	
	Pinaceae


	Larix laricina (DuRoi) K. Koch.


	Tree up to

 20 m
	09
	Novosibirsk – fruit-bearing, winter hardiness – 1(2); Omsk – not blooming, stable; Karaganda – introduced and recommended for gardening.
	Mesoxero-phyte

	
	
	Picea pungens Engelm.


	Tree up to

 30(50) m
	 08-09


	Tomsk – bears fruit, annual shoots freeze; Novosibirsk – weak fruit, winter hardiness – (2); Yekaterinburg – bears fruit, stable; Barnaul – freezes, does not bloom; Omsk – bears fruit, burns needles; Ridder – introduced and recommended for gardening; Karaganada – introduced and recommended for gardening.
	Mesophyte

	
	Rosaceae


	Amelancier alnifolia Nutt.


	Shrub or tree up to 2-4 m
	07-08 (09)
	Tomsk – fruit, sometimes the ends of annual shoots freeze; Novosibirsk –fruit-bearing, winter hardiness -1; Yekaterinburg – fruit-bearing, stable; Barnaul – fruit – bearing; Omsk-fruit-bearing; Karaganda – introduced and recommended for gardening.
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	а
	Rosaceae


	Amelancier spicata (Lam.) C. Koch


	Shrub or tree  0,3-5 m
	08
	Tomsk – fruit-bearing annual shoots freeze;

Novosibirsk – fruit-bearing, winter hardiness – 1; Yekaterinburg – fruit-bearing, stable;

Barnaul – bears fruit; Omsk – bears fruit, annual shoots rarely freeze; Karaganda – introduced and recommended for gardening; Zhezkazgan – introduced and recommended for gardening.
	

	
	
	Aronia melanocarpa (Michx.) Elliot
	Shrub  0.5-2 m
	08
	Tomsk – bears fruit, significantly freezes annual and perennial shoots; Novosibirsk –bears fruit, winter hardiness – 1-4(5); Yekaterinburg – bears fruit, stable; Barnaul – bears fruit, freezes; Omsk – bears fruit;

Ridder – introduced and recommended for gardening; Karaganda – introduced and recommended for gardening.
	Gorno - Altaisk

	
	
	Crataegus douglasii Lindl.
	Tree 

  9-12 m
	08-09
	Novosibirsk – fruit bearing, winter hardiness– 4-7; Barnaul – bears fruit; Omsk – bears fruit;

Karaganda –introduced and recommended for gardening.
	the plant is Very cold

	
	
	Crataegus flabellatа (Bosc) C. Koch
	Tree up to

 6 m
	09-10
	Novosibirsk – fruit bearing, winter hardiness – 4; Yekaterinburg – fruit-bearing, stable;

Barnaul – bears fruit; Omsk – bears fruit;

Ridder – introduced and recommended for gardening; Zhezkazgan – introduced and recommended for gardening.
	Shrinks
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	а
	Rosaceae


	Crataegus mollis (Torr. et Gray) Scheele
	Tree up to

 13 m
	08-09
	Novosibirsk – fruit bearing, winter hardiness – 4; Yekaterinburg – fruit-bearing, stable;

Barnaul – bears fruit; Omsk – bears fruit;

Karaganda – introduced and recommended for gardening
	It freezes with age

	
	
	Crataegus rotundifolia Lam.


	Tree up to

 6-7 m
	09
	Novosibirsk – bears fruit regularly, winter hardiness – 1; Yekaterinburg – bears fruit, stable; Karaganda – introduced and recommended for gardening.
	Mesophyte 

	
	
	Physocarpus opulifolius (L.) Maxim.


	Shrub up to 3 m
	08 - ∞
	Tomsk – bears fruit, annual and perennial shoots freeze; Novosibirsk-bears fruit, winter hardiness 1-2; Yekaterinburg – bears fruit, the ends of annual shoots freeze; Barnaul – bears fruit, suffers from drought; Omsk – bears fruit, is stable; Ridder – introduced and recommended for gardening;Karaganda – introduced and recommended for gardening.
	Not drought resistant

	
	
	Spiraea douglasii Hook.


	Shrub up to 1,5 m
	09 - ∞
	Novosibirsk – fruit-bearing, winter hardiness-2-6; Barnaul – bears fruit, freezes; Omsk – bears fruit; Karaganda – introduced and recommended for gardening.
	Mesophyte

	
	Rutaceae
	Ptelea trifoliata L.
	Tree 

 6-8 m
	09-10
	Novosibirsk – does not bear fruit, winter hardiness– 5-6; Yekaterinburg – fruit-bearing, stable; Barnaul – seeds do not ripen, annual shoots freeze; Omsk – fruits, annual shoots freeze; Zhezkazgan – introduced and recommended for gardening.
	Frozen
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	b

	Berberidaceae 
	Berberis aquifolium Pursh. (Mahonia aquifolium Nutt.)
	Shrub up to 1 m
	07 – 08 - ∞
	Novosibirsk – fruit-bearing, winter hardiness-1-3(4); Yekaterinburg – fruit-bearing, stable;

Barnaul – bears fruit, annually freezes to the snow line; Omsk – bears fruit, sometimes annual and perennial shoots freeze; Ridder – 

introduced and recommended for gardening.
	Moscow, Kuibyshev

	
	Fabaceae
	Robinia pseudoacacia L.
	Tree up to

 25(30) m
	08-09
	Tomsk – fruits, freezes; Novosibirsk – does not bear fruit, winter hardiness – 5-6; Barnaul – bears fruit irregularly, freezes; Omsk – does not bloom, annual shoots freeze up to the snow line; Ridder – introduced and recommended for gardening.
	Fruits often hang on trees throughout the winter

	
	Rosaceae

	Spiraea alba DuRoi
	Shrub up to 2 m
	С 09-10-∞
	Tomsk – freezing; Novosibirsk – fruit-bearing, winter hardiness-2; Yekaterinburg – fruit-bearing, stable; Barnaul – bears fruit, suffers from drought; Omsk – fructifies;

Ridder – and recommended for gardening.
	Mesophyte

	c
	Aceraceae


	Acer negundo L.“Auratum” 
	Tree up to

 5-7 m
	09
	Novosibirsk – does not bloom, winter hardiness -1(2).
	

	
	
	Acer spicatum Lam.


	Tree up to

 10 m
	09-10
	Novosibirsk –fruit-bearing, winter hardiness -2(4); Yekaterinburg – fruit-bearing, stable;

Barnaul – bears fruit, freezes.
	Not drought resistant

	в


	Betulaceae

	Corylus аmericana Walt.


	Shrub up to 1-3 m
	08-09
	Novosibirsk – rarely bears fruit, winter hardiness -1. Barnaul – bears fruit, periodically froze, more stable with age.
	Not drought resistant

	
	
	Corylus cornuta Marsh.
	Shrub up to 1-3 m
	08-09
	Novosibirsk – bears fruit regularly, winter hardiness -1; Barnaul – bears fruit.
	Not drought resistant
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	c
	Caprifoliaceae


	Diervilla lonicera Mill.


	Shrub up to 1 m
	08
	Novosibirsk – bears little fruit, winter hardiness -2; Barnaul – annual shoots freeze to the level of snow every year.
	Mesoxero phyte

	
	
	Lonicera dioica L.


	Shrub
	09-10
	Tomsk – bears fruit, annual and perennial shoots freeze; Novosibirsk – fruit-bearing, winter hardiness – 2 (3-4);

Barnaul – fruiting shoots freeze slightly; Omsk – fruits, freeze slightly annual shoots.
	Petrophyte

	
	
	Lonicera involucratа (Richards.) Banks ex Spreng.


	Shrub up to 3 m
	07-∞
	Novosibirsk – fruit-bearing, winter hardiness -2; Yekaterinburg – fruit-bearing, rarely freeze the ends of annual shoots;

Barnaul – bears fruit, annual shoots freeze every year; Omsk – died.
	Mesophyte

	
	Celastraceae 


	Celastrus scandens L.


	creeper up to 7-8 m
	
	Novosibirsk – winter hardiness – 2(3); Barnaul – bears fruit, annual shoots freeze every year.
	

	
	Cornaceae


	Swida sericea (L.) Holub

(Cornus sericea L.)
	К до Shrub up to 3 m
	07-∞
	Tomsk – bears fruit; Novosibirsk – bears fruit, winter hardiness -1(2); Yekaterinburg – bears fruit, stable; Barnaul – bears fruit; Omsk – bears fruit, stable.
	Mesophyte

	в
	Cupressaceae


	Thuja occidentalis f. ‘Aurea’
	Tree

3(7) m
	
	Novosibirsk – bears fruit.
	

	
	
	Thuja occidentalis f. ‘Boothii’


	Tree up to

4 m
	
	Novosibirsk – seeds do not ripen, winter hardiness – 1; Yekaterinburg – bears fruit, winter hardiness.
	

	
	
	Thuja occidentalis f. ‘Columna’
	Shrub up to 10 m
	
	Novosibirsk – blooms, winter hardiness -1.
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	c
	Cupressaceae


	Thuja occidentalis f. ‘Douglasii Pyramidalis’
	Tree 

 10-15 m
	
	Novosibirsk – blooms, winter hardiness -1-2;

Yekaterinburg – in 50 years-8m.
	

	
	
	Thuja occidentalis f. ‘Ellwangeriana’


	 2,5 m
	
	Novosibirsk – blooms, winter hardiness -1-2;

Yekaterinburg – sometimes freezes.
	

	
	
	Thuja occidentalis f. ‘Ellwangeriana Aurea’

	 1 m
	
	Novosibirsk – does not bear fruit, winter hardiness -1; Yekaterinburg – sometimes freezes.
	

	
	
	Thuja occidentalis f. ‘Ericoides’


	 1 m
	
	Tomsk – winter hardiness; Novosibirsk – does not bear fruit, winter hardiness -1-3;

Yekaterinburg – sometimes freezes.
	

	
	
	Thuja occidentalis f. ‘Globosa’


	1,2 m
	
	Novosibirsk – does not bear fruit;

Yekaterinburg – 2.3 m high. 
	Good condition

	
	
	Thuja occidentalis f. ‘Globosa nana’


	0,3 m
	
	Novosibirsk – blooms, winter hardiness -1;

Yekaterinburg – at 25 years of age 1 m high, 1.5 m wide.
	

	
	
	Thuja occidentalis f. ‘Hoveye’


	1-1,5 m
	
	Novosibirsk – blooms, winter hardiness -1.
	

	в


	Cupressaceae


	Thuja occidentalis f. ‘Lutea’
	Tree up to

10 m
	
	Novosibirsk – does not bear fruit, winter hardiness -1.
	

	
	
	Thuja occidentalis f. ‘Lutescens’
	Shrub or tree 1,5-2,5 m
	
	Novosibirsk – does not bear fruit, winter hardiness -1-2
	

	
	
	Thuja occidentalis f. ‘Umbraculifera’
	1,5 m
	
	Novosibirsk – does not bear fruit, winter hardiness -1.
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	c
	Cupressaceae


	Thuja occidentalis f. ‘Wareana’
	Shrub or tree 5 (7) m
	
	Novosibirsk – blooms, winter hardiness -1-3.
	

	
	Grossularia ceae

	Ribes americanum Mill.
	Shrub up to 1,5 m m
	07
	Tomsk – bears little fruit, annual and perennial shoots freeze; Novosibirsk – bears fruit irregularly, winter hardiness – 1-4; Barnaul – bears fruit poorly, annual shoots freeze.
	plants are drying up

	
	
	Ribes glandulosum Grauer

	Low spreading shrub
	07-10
	Novosibirsk – fructifies, winter hardiness -1;

Krasnoyarsk – stable.
	Mesophyte, mesotrophe

	
	
	Ribes hudsonianum Richards.


	Shrub
	С 07
	Tomsk – fruit-bearing, rarely freeze perennial shoots; Novosibirsk – fructifies, winter hardiness - 1
	Mesophyte

	
	
	Ribes laxiflorum Pursh
	Shrub
	
	Novosibirsk – bears little fruit, winter hardiness -1.
	Mesophyte

	в
	Grossularia-ceae

	Ribes odoratum Wendl.
	Shrub up to 2 м
	 08
	Novosibirsk – froze, did not bear fruit, winter hardiness – 2-3; Yekaterinburg – bears fruit.
	

	
	Pinaceae
	Abies balsamea (L.) Mill.


	Tree up to

25 m
	 10
	Novosibirsk – does not bear fruit, winter hardiness – 1(2); Ekaterinburg – the fruit., mouth.
	

	
	
	Abies fraseri (Pursh) Poir.
	Tree up to

12(25) m
	09
	Novosibirsk – fruited, winter hardiness – 4;

Barnaul – winter hardiness.
	

	
	
	Picea engelmannii Engelm.
	Tree up to

50m
	08-09
	Novosibirsk – does not bear fruit, winter hardiness – 1(3); Yekaterinburg – bears fruit;

Barnaul – does not bloom, freezes;

Osms – seeds are not tied.
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	c

	Pinaceae

	Picea glauca (Moench) Voss

	Tree up to

30 m
	09
	Novosibirsk – rarely bears fruit, winter hardiness -1-2(4-5); Yekaterinburg – bears fruit, stable; Barnaul – bears fruit, needles, buds and shoots freeze above the snow; Omsk – bears fruit, sometimes freezes.
	Mesophyte

	
	
	Picea mariana (Mill.) B.S.P. Black S.


	Tree up to

18 (30) m
	08 
	Novosibirsk – fruiting, winter hardiness – 1(2-4);
	Mesohygro-phyte

	
	
	Picea pungens ‘Argenta’
	Tree 

30-40 m
	
	Novosibirsk – does not bear fruit regularly, winter hardiness - 1
	

	
	
	Picea pungens ‘Glauca’
	Tree 

20 m
	
	Novosibirsk – fructifies, winter hardiness – 1
	

	
	
	Pinus banksiana Lamb. Jack P.


	Tree up to

25 m
	
	Novosibirsk – fructifies poorly, winter hardiness -1-2,4; Yekaterinburg – fruit-bearing, stable; Barnaul – bears fruit;

Omsk – fruit-bearing, frozen.
	Mesophyte

	
	
	Pseudotsuga menziesii (Mirb.) Franco

	Tree up to

100m
	
	Novosibirsk – does not bear fruit, winter hardiness – 1 (2-5); Omsk – annual shoots freeze, rarely perennial.
	Not drought resistant

	
	Rosaceae

	Amelanchier lamarсkii F. G. Schroed.
	Shrub or tree up to 12 m
	
	Novosibirsk – fruiting, winter hardiness – 1 (3-4)
	

	
	
	Crataegus punctatа Jacq.
	Tree up to

7-10 m
	10
	Novosibirsk – does not bear fruit, winter hardiness – 4(5); Yekaterinburg – does not bloom, freezes;

Barnaul – bears fruit, freezes.
	When ripe, the fruit quickly falls off
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	c
	Rosaceae

	Physocarpus opulifolius ‘Lutea’


	Shrub up to 2 m
	09-10
	Novosibirsk – fructifies, winter hardiness – 1-2
	In individuals growing in a well lit area the winter hardiness is higher

	
	
	Prunus nigra Aiton
	Tree up to

6-9m
	07
	Novosibirsk – does not bear fruit, winter hardiness – 5; Omsk – fruit-bearing, stable.
	

	
	
	Prunus pensylvaniсa (L. f.) comb. Nova (Padus pensylvanica (L.f.) Sok.)


	Tree up to

13 m
	08
	Tomsk – bears fruit, sometimes the ends of annual shoots freeze; Novosibirsk – fructifies, winter hardiness – 1-2(5) →1(4); Yekaterinburg – fruit-bearing, stable; Barnaul – fruit-bearing; Omsk – fruit-bearing, stable.
	Mesophyte

	
	
	Prunus pumila L.
	Shrub up to 2,5 m
	
	Tomsk – fruits, freezes;

Novosibirsk – fructifies poorly, winter hardiness – 5-6; Yekaterinburg – fructifies, stable; Barnaul – bears fruit;

Omsk – bears fruit, rarely freezes.
	Freezes to the level of snow

	
	
	Prunus virginiana (L.) Mill. (Padus virginiana (L.) Mill.)


	Tree up to

15 m
	08-10
	Tomsk – fruits, freezes;

Novosibirsk – fructifies poorly, winter hardiness – 5-6; Yekaterinburg – fructifies, stable; Barnaul – bears fruit;

Omsk – bears fruit, rarely freezes.
	Mesophyte

	
	
	Prunus virginiana ‘Atropurpurea’


	Tree up to

15 m
	08-
	Novosibirsk – fructifies, winter hardiness – 1.
	

	
	
	Prunus (Padus) virginiana ‘Atropurpureofolia’
	
	
	Novosibirsk – fructifies, winter hardiness -1.
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	c
	Rosaceae

	Prunus virginiana (Padus) ‘Melanocarpa’
	Tree up to

15 m
	08-10
	Novosibirsk – fructifies, winter hardiness winter hardiness -1. Novosibirsk – fructifies, ZST -1.
	Drought-resistant

	
	
	Rosa woodsii Lindl.


	Shrub up to 1 m
	 09
	Novosibirsk – fructifies, winter hardiness – 2-3 (4).
	Xerophyte

	
	
	Rubus odoratus L.


	Shrub1-1,5 m
	08-09
	Novosibirsk – bears fruit, freezes, winter hardiness -2; Yekaterinburg – freezes to the snow line; Barnaul – bears fruit weakly, the stems freeze every year, resumes well;

Omsk – bears fruit, shoots freeze.
	Mesoxero-phyte

	
	
	Rubus parviflorus Nutt.


	Shrub up to 2 m
	08
	Tomsk – bears little fruit, freezes to the snow line; Novosibirsk – does not bear fruit, winter hardiness -2-3; Barnaul – plod., podmerz.
	Mesotrophe

	
	
	Sorbus americana Marsh.


	Tree up to

10 m
	10
	Novosibirsk – fructifies poorly, winter hardiness winter hardiness – 1; Barnaul – bears fruit; Omsk – bears fruit, freezes a little.
	Mesophyte

	
	Salicaceae

	Salix lucida Muhl.


	Shrub or tree up to 6-8 m
	05-06
	Novosibirsk – does not bear fruit, winter hardiness - 1(2); Barnaul – bears fruit;

Omsk – blossoms rare, freeze slightly annual shoots.
	Not drought resistant

	
	
	Salix rigida Muhl. 


	Shrub up to 4m м
	
	Novosibirsk – fructifies, winter hardiness – 2-3; Barnaul – blooming, not promising.
	Mesohygro -phyte

	
	Sambucaceae 
	Sambucus сanadensis L.
	Shrub up to 4 m
	09
	Novosibirsk – fructifying (frozen), winter hardiness – 6; Yekaterinburg – fructifying, freezing; Barnaul – blooming, freezing;

Omsk – bears fruit, freezes.
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	Saxifragaceae
	Philаdelphus latifolius Schard. ex DC. Prodr.
	Shrub up to 3 m
	08-09
	Tomsk – bears fruit, the ends of shoots freeze;

Novosibirsk – does not bear fruit, winter hardiness winter hardiness – 2-5;

Yekaterinburg – bears fruit, freezes;

Barnaul – blooms, freezes to the snow line;

Omsk – fruit-bearing, frozen to the root neck.
	

	
	Viburnaceae 


	Viburnum cassinoides L.


	Tree 

 0,5-3,5 (5) m
	09
	Novosibirsk – bears little fruit, winter hardiness -1-2(3).
	oxylophyte

	
	Vitaceae


	Parthenocissus inserta (A. Kerner) Fritsch


	creeper  up to 3 m
	07-08
	Novosibirsk – does not bear fruit, winter hardiness 2-5(6). Barnaul – bears fruit, the ends of the shoots freeze.
	Mesophyte
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1. The subject of the contract

1.1 the Customer entrusts and the Contractor undertakes, in implementation of scientific research in the framework of the state order for implementation of scientific and scientific-technical projects under the budget program 217 "Development of science", the routine 102 "Grant financing of scientific researches", the specifics of 156 "Payment of consulting services and research" totaling 160 72 000 (seventy two million one hundred sixty thousand) tenge for the whole period of implementation of projects by year:

within the amount of financing for 2018 – in the amount of 24,000,000 (twenty-four million) tenge;

within the sum of financing for 2019 – in the amount of 24,072,000 (twenty-four million seventy-two thousand) tenge;

within the sum of funding for 2020 – in the amount of 24,088,000 (twenty-four million eighty-eight thousand) tenge,

according to the priority: "science of life and health" on the following topics:

1) № AR05133161 «Scientific support of building state botanical garden in Astana city: development of prospective lists of tree plants collections and mobilization of reproductive material for their creation».
2)

3)

1.2 the content and timing of the main stages of the implementation of scientific and (or) scientific and technical projects for grant funding are determined by the technical specification and the work schedule according to the contractor's competitive application for grant funding.

1.3 the documents listed below and The conditions stipulated in them form this Agreement and are an integral part of it:

1) This Agreement;

2) Technical specification and work schedule (appendices 1.1-1.3);

3) report on the use of allocated funds (Appendices 2.1-1.3).

2. Characteristics of scientific and technical products

2.1 characteristics of scientific and technical products by qualification criteria and economic indicators are Specified in paragraph 2 of the technical specifications and work schedules, according to appendices 1.1-1.3.

3. Total amount of the contract and payment terms

3.1 the total amount of the Contract is 72,160,000 ((seventy – two million one hundred and sixty thousand) tenge for the entire project implementation period, broken down by year:

within the amount of financing for 2018-in the amount of 24,000,000 (twenty-four million) tenge;

within the sum of financing for 2019 – in the amount of 24,072,000 (twenty-four million seventy-two thousand) tenge;

within the sum of financing for 2020 – in the amount of 24,088,000 (twenty-four million eighty-eight thousand) tenge, including the cost of all expenses related to the implementation of rasbot, including all taxes and other mandatory payments to the budget, in accordance with the legislation of the Republic of Kazakhstan.

3.2 the Contractor's work is paid for by the Customer in the following order: The customer makes an advance payment of 30% of the financing amount for the corresponding year, within 5 (five) banking days from the date of registration of this Agreement with the Treasury authorities.

Subsequent payment is made with a proportional deduction of the previously paid advance, according to the payment financing plan after the Contractor provides and then signs the act of work performed to the Parties.

Final payment by the Customer under the Contract at the end of the corresponding financial year (first year, second year of project implementation (interim)) is, according to the financing plan for payments after the Contractor: the report about scientific and (or) scientifically-technical activity, positive decisions National research councils, report on the use of allocated funds (Applications 2.1-2.3 to the Agreement), and the subsequent signing by the Parties of the certificate of completion, in accordance with the requirements established by law.

Final payment by the Customer under the Contract at the end of the corresponding financial year (third year of implementation of the project) (final)) is carried out according to the financing plan for payments after the Contractor: the report about scientific and (or) scientific-technical activities, the conclusion of the state scientific and technical expertise, positive decision of the National research councils, report on the use of allocated funds (Applications 2.1-2.3 to the Agreement), and poleduyuschego signing the act of executed works, in accordance with the requirements of, established by the current legislation.

3.3 the source of funding is The national budget.

3.4 the contractor is obliged to ensure proper accounting and analysis of the actual cost of the work performed in the context of its stages, in accordance with the procedure established by law.

3.5 in accordance with subparagraph 4) of article 253 Of the code of the Republic of Kazakhstan dated December 10, 2008 "On taxes and other mandatory payments to the budget", the Contractor is exempt from value Added tax.

4. Delivery and acceptance of work

4.1 the contractor undertakes to annually submit to the Customer the interim (annual) final (last year of project implementation) reports on the implementation of research works in accordance with GOST 7.32-2001 in triplicate no later than November 1 of the corresponding year.

4.2 in the first or second year (intermediate) of the project implementation, the contractor shall submit to the Customer a report on the use of the allocated funds (appendices 2.1-2.3 to the Contract), a report on the work performed and a decision of the National scientific Council no later than December 10.

The contractor in the third year (final) of the project not later than 10th of December is to the Customer a report on the use of allocated funds (applications 2.1-2.3 To Dogovra), certificate of completion, the conclusion of the State scientific and technical examination and the decision of the National Research Council.

4.3 in case of early Implementation of a scientific and (or) scientific and technical project for grant funding, the Customer has the right to accept and pay for the work ahead of time.

If, in the course of implementing a scientific and (or) scientific and technical project for grant funding, it becomes clear that a negative result is unavoidable or that further implementation of a scientific and (or) scientific and technical project is impractical, the contractor is obliged to suspend them, notifying the Customer within five days after the suspension of work.

In this case, the parties are obliged to consider the feasibility and directions of continuing the scientific and (or) scientific and technical project by reviewing the decisions of the National scientific councils.

5. liability of the parties

5.1 in case of non-fulfillment of the obligations stipulated in the Agreement, the parties are liable on the terms and in accordance with the procedure established by law.

5.2 in case of failure to perform work on a scientific and (or) scientific and technical project within the terms specified in appendices 1.1-1.3 of this Agreement and clause 4.1 of the Agreement, the Contractor Shall pay a penalty in the amount of 0.03% of the total amount of the scientific and (or) scientific and technical project for each overdue calendar day.

In case of non-fulfillment and improper performance of the works provided for in the technical specification and the work schedule (appendices 1.1-1.3) of this Agreement, the Contractor Pays a penalty in the amount of 0.05% of the total amount of the scientific and (or) scientific and technical project for each overdue calendar day to the income of the relevant budget.

5.3 if the contractor fails to perform or improperly performs works on a scientific and (or) scientific and technical project, the Customer has the right to terminate their financing at any stage of implementation, based on the decision of the National Scientific Council.

5.4 grant funding is distributed by the project's scientific Director, who is appointed by the applicant to directly manage the scientific and (or) scientific and technical project, according to the application for grant funding.

5.5 grant funds are allocated for expenses directly related to the implementation of a scientific and (or) scientific and technical project, in accordance with the requirements established by law.

5.6 in case of inefficient and unjustified use of grant funding, the Contractor is liable in accordance with the procedure established by law.

6. Other conditions

6.1 monitoring of the progress of scientific and (or) scientific and technical projects and their effectiveness, including on-site visits, as well as monitoring the effectiveness of ongoing scientific and (or) scientific and technical projects is carried out in accordance with the current legislation.

6.2 if changes are made to the Law of the Republic of Kazakhstan "On the Republican budget for 2018-2020", in terms of reducing funds for the corresponding financial year allocated for the implementation of scientific and (or) scientific and technical projects. The customer, based on the decision of the National Scientific Council, has the right to make appropriate changes to clause 3.1 of the Agreement, the technical specification and the work schedule (appendices 1.1-1.3 of the Agreement).

6.3 the agreement Enters into force and becomes binding for the parties from the Moment of its registration with the Treasury bodies of the Ministry of Finance of the Republic of Kazakhstan and is valid until December 31, 2020.

6.4 research work is subject to mandatory state registration by The contractor at the National center for state scientific and technical expertise in accordance with the procedure established by law.

6.5 The Contractor is responsible for all claims of third parties.

6.6 the Agreement is drawn up in two copies, one copy for each of the parties having the same legal force.

6.7 all changes and additions to this Agreement are made by additional agreements and signed by the first managers of the Parties.

7. Legal addresses of the parties

	Customer:                                                                                      

State institution "Committee of science of the Ministry of education and science of the Republic of Kazakhstan"

8 Mangilik El Avenue, Astana

БИН 061 140 007 608

БИК КК MF KZ 2A

ИИК KZ92 0701 01KS N000 0000

Кбе 11

RSU "Treasury Committee of the Ministry of Finance of the Republic of Kazakhstan»

Chairman
______________   Abdrasilov B. S.
       м.п.


	Исполнитель:

RSE on PHV "Institute of botany and phyto-introduction" Of the Committee of Science of the Ministry of education and science of the Republic of Kazakhstan

Timiryazev str., 36 "D"

БИН 040 740 001 644

БИК CASPKZKA

ИИК KZ 567 22S 000 001 387 292

Кбе 16

Bank of JSC "Caspian Bank"

Tel. 8 (727) 394-73-52

Вр.и.о. генерального директора

________________ Sitpaeva G. T.

             м.п.        


Appendices 1.1

to agreement no. _ _ of ______2018 

for grant funding

TECHNICAL SPECIFICATION AND

WORK SCHEDULE

Under the contract №_____ from __________________2018 year 

1. REPUBLICAN STATE ENTERPRISE ON RIGHT OF ECONOMIC MANAGEMENT "INSTITUTE OF BOTANY AND PHYTOINTRODUCTION OF THE" COMMITTEE OF SCIENCE OF MINISTRY OF EDUCATION AND SCIENCE OF THE REPUBLIC OF KAZAKHSTAN

1.1 priority: life and health Sciences. 

1.2 By sub-priority: environmental issues. Assessment of the state and problems of preserving the biodiversity of the flora and fauna of the Republic of Kazakhstan. Scientific bases of rational use and reproduction of biological resources. Applied research.

1.3 Project topic: no. AP05133161 "Scientific support of building state botanical garden in Astana city: development of prospective lists of tree plants collections and mobilization of reproductive material for their creation».

1.4 The Total amount of the project is 30,000,000 (thirty million) tenge, including by year, for the performance of works in accordance with paragraph 3:

- for 2018 - in the amount of 10,000,000 (ten million) tenge;

- for 2019 - in the amount of 10,000,000 (ten million) tenge;

- for 2020 - in the amount of 10,000,000 (ten million) tenge.

2. Characteristics of scientific and technical products according to the educational characteristics and economic indicators

2.1 Direction of work: introduction of plants.

2.2 Scope: Green construction, creation of a Botanical garden in Astana.

2.3 Final result: - for 2018: perspective lists of plants of the "Forest pegs", "Rare plants of Kazakhstan", "plants of Europe" sections. Seed and/or vegetative material was mobilized to create collection sites "Rare plants of Kazakhstan" (North-West Kazakhstan), "Forest pegs" and plants of North America, Europe, and East Asia (Shchuchinsk). Introduction nurseries for obtaining seedlings from materials of expedition trips have been laid; - for 2019: prospective plant lists for the sections "Kazakhstan Altai", "North of East Asia", "North America". Published 1 article in a peer-reviewed foreign publication indexed in Web. of Science or Scopus and an article in a publication with a non-zero impact factor, as well as 2 (two) publications in peer-reviewed domestic publications. Initial introduction tests of plants in nurseries have been started. Introduction nurseries expanded for 2019 expedition fees. Plant reproduction material was mobilized to create the" Kazakhstan Altai " site and plants from North America, Europe, and East Asia (Ridder); - for 2020: Publishing a single article in a Web-indexed journal. of Science or Scopus Botanica Pacifica A journal of plant science and conservation – 2 (two); Chemistry of Naturel Compounds 1 (one); Acta Poloniae Pharmaceutica – Drug Research 1 (one) in a non-zero impact factor publication and in rating journals of the Russian Academy of Sciences. Expansion of the introduction nursery for obtaining seedlings from expedition materials. Continuation of primary plant introduction tests. The reproduction material of rare plants of Kazakhstan was mobilized in Ulu-Tau and in the Kazakh melkosopochnik.

2.4 Patentability: Not assumed.

2.5 Scientific and technical level (novelty): Tall.     

2.6 The use of scientific and technical products is carried out by: The Customer and the contractor.

2.7 Type of use of the result of scientific and (or) scientific and technical activities: accounting documents, nurseries of promising introducers for the Botanical garden of Astana.

3. The name of the work, terms of their implementation and results

	The cipher of the task stage
	Name of Work under the contract and the main stages of its implementation
	Due date
	Expected result

	
	
	beginning
	ending
	

	1
	2
	3
	4
	5

	1
	Development of lists for the sections "Forest pegs", "rare plants of Kazakhstan", "plants of Europe".


	January

2018
	July

2018 
	Prospective plant lists will be developed for the sections "Forest pegs", "Rare plants of Kazakhstan", "plants of Europe".  Materials will be accepted and published at the 14th RBO delegate Congress (Russia, Makhachkala)

	2
	Expedition mobilization of plants of the natural flora of Kazakhstan for the sites "rare plants of Northern Kazakhstan" (Uralsk), "Forest Kolki" and plants of North America, Europe, East Asia (Shchuchinsk)


	August

2018 
	August

2018
	Expedition mobilization of seed and/or vegetative material will be carried out to create collection sites "Rare plants of Kazakhstan" (North-West Kazakhstan), "Forest pegs" and plants of North America, Europe, and East Asia (Shchuchinsk)

	3
	Introduction the establishment of nurseries to obtain seedlings from the materials field trips
	July 2018
	until November 1

2018
	Introduction nurseries will be established to produce seedlings from the materials of expedition trips

	4
	Development of perspective plant lists for the "Kazakhstan Altai", "North of East Asia", "North America" sites»
	January 2019
	June 

2019


	Prospective plant lists will be developed for the sections "Kazakhstan Altai", "North of East Asia, "North America»

	5
	Preparation and publication of research results on the draft article in peer-reviewed foreign publications indexed in the Web. Of Science or Scopus, and articles in a publication with a non-zero impact factor.

	July 

2019
	until November 1

2019
	1 (one) article will be published in a peer-reviewed foreign scientific publication indexed in Web databases. Of Science or Scopus, and articles in a publication with a non-zero impact factor, as well as 2 (two) publications in peer-reviewed domestic publications.

	6
	The initial introduction and testing of plants in nurseries introduction. Expansion of introduced nurseries after 2019 fees
	April

2019
	until November 1

2019
	Initial introduction testing of plants in nurseries will be started. Introduction nurseries will be expanded for the 2019 expedition fees.

	7
	Expedition mobilization of plant reproduction material for the "Kazakhstan Altai" site and plants of North America, Europe, East Asia, East Kazakhstan(Ridder).
	August

2019
	August

2019
	Plant reproduction material will be mobilized to create the "Kazakhstan Altai" site and plants from North America, Europe, East Asia, and East Kazakhstan (Ridder).

	8
	Preparation and publication of research results on the draft article in peer-reviewed foreign publications and indexed on the Web. Of Science or Scopus, and articles in a publication with a non-zero impact factor.
	January 2020
	until November 1

2020
	Articles will be published in a journal indexed on the Internet. Science or Scopus With a non-zero impact factor. Scopus Botanica Pacifica A journal of plant science and conservation - 2 (two); chemistry of natural compounds 1 (one); Acta Poloniae Pharmaceutica-drug research 1 (one) And in rating journals of the Russian Academy of Sciences.

	9
	Continued expansion of introduction nurseries to produce seedlings from expedition materials. Continuation of primary plant introduction tests.
	April

2020 г.
	until November 1

2020
	Introduction nurseries for obtaining seedlings from expedition materials will be expanded. Will continue the primary introduction of the test plants.

	10
	Expedition mobilization of plant reproduction material for the collection "Rare plants of Kazakhstan" (Ulytau, Kazakh melkosopochnik)
	July 

2020
	August

2020


	Reproduction material will be Mobilized for the collection "Rare plants of Kazakhstan" (Ulytau, Kazakh melkosopochnik)


	From the customer:                                                                                      

Chairman

State institution "Committee of science of the Ministry of education and science of the Republic of Kazakhstan"

______________ Abdrasilov B. S.      


	From the executor:

BP.I.o. General Director

RSE on PHV "Institute of botany 

And phyto-products" KN MES RK

_________________ Sitpaeva G. T.

                         Reviewed by: 

                         Project Supervisor

_________________Sitpaeva G. T. 

 (signed)
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