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РЕФЕРАТ

Есеп 181 бет, 1 кітап, 8 сурет, 4 кесте, 99 көздер, 21 қосымша
ОРМАН ЭКОЖҮЙЕСІ, ОТЫРҒЫЗУ МАТЕРИАЛЫ, СОРТ, СҮРЕКДІҢ, ДЕНДРОХРОНОЛОГИЯЛЫҚ ТАЛДАУ, БИОАЛУАНТҮРЛІЛІК, БИОТЕХНОЛОГИЯ, ОРМАН ТӘЛІМБАҒЫ, ЖЫЛДАМДАТЫП ӨСІРУ, СОРТ-БУДАН

Зерттеу нысаналары Қазақстанның аймақтары бойынша табиғи және жасанды орман алқаағаштары, соның ішінде орман тәлімбақтары және селекциялық нысандар болды.

Зерттеу мақсаты Қазақстанның орман экожүйелерін сақтауға және оларды тиімді пайдалануға бағытталған технологиялардың жаңаларын жасау және барын бейімдеу болып табылады.

Процесінде зерттеулер ормандарды барлаушылық зерттеу, сынау алаңдарында эксперименттік материалды жинау, жаңа тәжірибелік нысандарды салу, биотехнология әдістерін пайдалану, эксперименттік материалды өңдеу жүргізілді.

Жұмыс нәтижесінде орман өсіру жағдайларының негізгі типтері бойынша 7 нысан үшін негізгі орман құраушы түрлердің экологиялық өнімділігін және экологиялық әлеуетін құндық бағалауды айқындау бойынша нормативтер әзірленді. Жас құрылымы бойынша Қазақстандық Алтайдың балқарағай ормандарының типтері анықталды. Шетелдік технологиялардың трансфертін және аурулардан қорғау шараларын әзірлеуді қоса отырып Қазақстан өңірлері бойынша негізгі орман құраушылардың (кәдімгі қарағай, салпыншақ қайың, шырышты емен, Шренк шыршасы) отырғызу материалын жедел өсіруді қамтамасыз етуге мүмкіндік беретін агротехника элементтері келтірілген. Сорттың мәртебесіне сәйкес келетін бірқатар көрсеткіштері бойынша аудандастырылған «Төзімді қарағай» сорт-буданынан асып түсетін будандық ұрпақ бөліп алынды. Қазақстанның Қызыл кітабына енгізілген сирек кездесетін орман түрлерін (Ледебуров бадамы, сүйелді қабыржық) клонды микрокөбейту тәсілдері әзірленді.
Енгізу дәрежесі - өндіріске ғылыми-техникалық қызметтің нәтижелерін енгізудің 76 актісі алынды.

Тиімділігі - сеппе көшеттердің ұласып өсуін 10-15% -ға жоғарылату, орман өрттерін сөндірудің дұрыс тәсілдері мен әдістерін таңдау орман учаскелерінің өртенуін төмендетуге мүмкіндік береді, сирек түрлердің өсімдіктерін клондау және олардың ашық топырақта ұласып өсуі флора түрлерінің биоалуантүрлілігін сақтап қалуға жағдай жасайды, жасанды алқаағаштардың өсім жүрісін зерттеу алқаағаштардың өнімділігін әрі қарай жоғарылату мақсатында уақытылы орманшаруашылық іс-шараларды жүргізуге септігін тигізеді.
Қолдану саласы: орман шаруашылығы, көгалдандыру және жобалау ұйымдары.
ABSTRACT
Report 181 pages, 1 book, 8 figures, 4 tables, 99 sources, 21 attachments.

FOREST ECOSYSTEM, PLANTING MATERIAL, VARIETY, TREE STAND, DENDROCHRONOLOGICAL ANALYZES, BIODIVERSITY, BIOTECHNOLOGY, FOREST NURSERIES, ACCELERATED GROWTH, VARIETY-HYBRID.

The natural and artificial forest plantations in the regions of Kazakhstan, including forest nurseries and breeding plots are the objects of the research.

The goal of the research is to develop new and adapt existing technologies aimed at the conservation of forest ecosystems of Kazakhstan and their effective use.

Research methods include reconnaissance surveys of forests, collection of experimental material on sample plots, laying out new experimental objects, using methods of biotechnology, processing of experimental material.

Standards were developed to determine the environmental productivity and cost assessment of the ecological potential of the main forest-forming species for 7 objects based on the main types of forest conditions. The types of larch forests in Kazakhstan Altai have been determined by age structure. A silvicultural assessment of natural regeneration of larch forest cultures is given. A dendrochronological analysis of larch stands was carried out. The elements of agricultural technology are given that allow for the accelerated cultivation of planting material of the main forest-forming species (Scots Pine, silver birch, pedunculate (English) oak, Shrenk spruce) in the regions of Kazakhstan, including the transfer of foreign technologies and the development of measures to protect against diseases. A hybrid offspring was selected that exceeded the zoned hybrid variety "Tuzimdi Karagai" by a number of indicators, which corresponds to the status of the variety. Methods for clonal micropropagation of rare forest species listed in the Red Book of Kazakhstan (Ledeburovsky almond, rough spindle tree) have been developed.
Degree of implementation – 76 acts of implementation of the results of scientific and technical activities in production was received.

Efficiency - increasing the survival rate of seedlings by 10-15%, selecting the right methods for extinguishing forest fires reduces the burnability of forest areas, cloning plants of rare species and their adaptation in the open ground contribute to the conservation of biodiversity of flora species, studying the growth of artificial plantings contributes to timely forest management measures to further increase the productivity of plantings.
Scope: forestry, landscaping and design organizations.
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SYMBOLS AND ABBREVIATIONS
	6-BAP
	– 6-benzylaminopurine

	B5
	– nutrient medium Gamborg and Evelega

	МS
	– nutrient medium Murashige and Skoog

	WPM
	– nutrient medium Woody Plant Medium

	JSC
	– joint stock company

	ARSRIOS
	– All-Russian Scientific Research Institute of Oilseeds

	TTP
	– temporary trial plot

	GA
	– gibberellic acid

	SFNR
	– state forest nature reserve

	SNNP
	– state national nature Park

	SSI
	– state scientific institution

	State St.(GOST)
	– state standard

	SNR
	– state nature reserve

	HSP
	– hybrid seed plantation

	SI
	– state institution

	RBTS
	– root-balled tree system 

	Zeatin
	– zeatin

	IBA
	– 3-indolyl butyric acid

	IAA
	– β-indolylacetic acid

	КаzNAU
	– Kazakh national agrarian University

	КаzRIFA
	– Kazakh research Institute of forestry and agroforestry

	MPI
	– municipal public institution

	MPIF
	– municipal public institution of forestry

	CFW
	– Committee for Forestry and Wildlife

	ESCC
	– Education and Science Control Committee

	SC
	– Committee of science

	Kn
	– kinetin

	TGLF
	– tallgrass larch forest

	GGLF
	– grain-grasses larch forest

	LFFM
	– larch forest-fir moss

	FGLF
	– fir-grasses larch forest 

	SLF
	– subalpine larch forests

	FSP
	– forest seed plantations

	HLF
	– herbal larch forests

	Forestry
	– forestry

	Larch
	– larch

	MES
	– Ministry of Education and Science

	MCI
	– monthly calculation index

	MinAgri
	– Ministry of Agriculture

	МEGNR
	– Ministry of Ecology, Geology and Natural Resources

	NBRK
	– National Bank of the Republic of Kazakhstan

	RO
	– research organization

	NAA
	– α-naphthylacetic acid

	a.s.l.
	– above sea level

	BRTS
	– bare root tree system

	MCC
	– main combustion conductors

	Industry St.
	– industry standard

	RSME 
	– Republican State Municipal enterprise

	RSE on REM
	– Republican state enterprise on the right of economic management

	RSI
	– Republican state institution

	RK
	– Republic of Kazakhstan

	RFSSC
	– Republican forest selection and seed center

	WA
	– wort agar

	USA
	– United States of America

	TDZ
	– thidiazuron

	BPT
	– biological productivity tables

	LLP
	– Limited Liability Partnership

	YT
	– yield table 

	USFU
	– Ural State Forestry University

	FI
	– forestry institution

	FSBEIofHE
	– Federal State Budgetary Educational Institution of Higher Education

	BNR
	– branch "Northern region"


INTRODUCTION

The territory of Kazakhstan is characterized by a wide variety of natural and geographical conditions. The preservation of existing forests and the creation of new plantations are of paramount importance, especially in recent times, when anthropogenic factors have an intensive impact on forest ecosystems.

The total area of the state forest fund of the Republic of Kazakhstan currently amounts to 29.3 million hectares, of which 12.7 million hectares are covered with forest, the area of private forest fund reaches only 682 hectares, of which there are no forest areas. The forest cover of the republic is extremely small and amounts to 4.74% [1]. Conservation of forests and their rational use is among the state priorities. This provision is reflected in the current Concept for the transition of the Republic of Kazakhstan to a "green economy" [2]. About 400 species of plants in Kazakhstan are rare and endangered, about 40 of them are trees and shrubs [3].

The solution of the tasks assigned to the industry should be carried out on a scientific basis. There is a need to develop standards for determining environmental productivity and valuation of environmental potential for the main forest-forming species. An important issue is the study of natural forests (on the example of larch forests) and the development of measures that increase their sustainability. There is a crucial need to develop accelerated methods of growing planting material of the main forest-forming species, as well as methods of conservation and reproduction of rare plant species.
The novelty of the research lies in the fact that for the first time a comprehensive study of larch forests of Kazakhstan Altai has been conducted, a computer program for modeling focus and behavior of the fire has been developed for them, elements of pre-sowing seed treatment, pre-sowing fertilization and foliar dressing for the main forest-forming species have been developed (pine, birch, Shrenk spruce, oak) through the transfer and implementation of advanced international experience, as well as the methods of microclonal reproduction of Ledeburovsky almond (Amygdalus ledebouriana Schlecht.) and rough spindle tree (Euonymus verrucosus Scop.). A new variety-hybrid of Scots pine was obtained.

Practical significance lies in the possibility of using developments in the cultivation of planting material in a shorter period of time and in the required quantities, obtaining selection and valuable seeds to increase the productivity of forest crops. The social effect is to improve the environmental protection, water protection and other environmental functions of forests, thereby creating favorable living conditions for citizens.
Scientific studies were carried out in accordance with the contract of September 10, 2018 No. 4, signed between the MinAgri of the RK and "KazSRIFA" LLP, as well as with the supplementary agreement No 1 dated as September 25, 2018, No. 2 dated as January 31, 2019, No 3 dated as August 05, 2019, No 4 dated as October 25, 2019, No 6 dated as January 10, 2020 and No 6 dated as May 25, 2020.
MAIN PART

Research was conducted on the following 3 activities:

1. Analysis of modern methods for assessing the ecological and economic potential of forest plantations and the development of proposals for their improvement (new methodological approaches) in the environmental management system of Kazakhstan;

2. Development of scientific bases of forest management in the larch forests of Kazakhstan Altai in order to preserve the biodiversity of forest ecosystems and increase their natural potential;

3. Transfer and adaptation of technologies for the accelerated cultivation of planting material and the creation of new hybrid forms of the main forest-forming and forest-constituent species.

1 Choosing the direction of research
Forests are part of the global carbon balance system, absorbing carbon and releasing oxygen, which determines the need to assess the carbon-retaining capacity of forests and develop new estimates, as well as indicators of ecological productivity and valuation of the ecological potential of forest ecosystems.

One of the ways to solve the problem of increasing forest cover in Kazakhstan is the reproduction of forests. Forest cultivation is a long process, measured in decades, and mistakes made in sowing and planting forests may not appear immediately, it is difficult to correct them [4].

The quality of planting material plays an important role in the process of forest reproduction. For acceleration of terms of its cultivation in the European part of the Russian Federation and in its Far East researches on presowing treatment of seeds of woody breeds by stimulators are carried out. In the far abroad, the influence of stimulants on increasing seed germination is practically not studied.

In Kazakhstan, the issue of accelerated cultivation of planting material with the use of growth substances has been the subject of several scientific papers based on research conducted by KazSRIFA in 2015–1017. At present, growth regulators are considered as a means to neutralize negative environmental factors, and accumulated experience demonstrates the positive effect of growth stimulants on plants. Gradually, stimulants are included in the silvicultural business, which is caused by a decrease in the production of quality planting material in nurseries. Presowing treatment of seeds of woody plants with biopreparations increases their germination, survival rate of annual seedlings and enhances growth. If for fruit plants and vegetable crops the doses, terms and methods of introduction of biopreparations are developed, then for forest tree species this is to be done. At the same time, great attention was paid to the transfer of promising foreign technologies and their adaptations to the conditions of Kazakhstan.

For the most part, currently under production conditions, forest cultures are created from the seeds of normal or even minus trees, which in the future will lead to the loss of biological diversity and deterioration of the gene pool of the main forest-forming and forest-constituent species. In this regard, the issue of creating genetically improved forms, incl. common pine as an economically valuable species remains relevant. 

Plus trees and plantings, clonal archives, test cultures of populations and geographic climatypes are the gene pool and reserve for obtaining varieties of various purposes and seeds with enhanced genetic characteristics.

To increase the sustainability of the created forest crops, it is of great importance to obtain new varieties with a number of useful properties - high productivity, resistance to pests and diseases.

For over 60 years, A.N. Bukeikhan KazSRIFA has been conducting research in the field of forest selection and forest seed production of the main forest-forming species (common pine, Silver and White birch, Siberian spruce, Siberian fir, Siberian larch and Black Saxaul). More extensive research is carried out with common pine, as the most valuable economically tree species

In the 80-90s, experiments on the intraspecific controlled crossing of common pine, using the methods of topcross, diallel, geographically distant crossing, were conducted by the institute. In 2015–2016, new experiments were carried out - direct, reverse, and return controlled crossings of common pine. Selection objects of common pine are available in Akmola and North Kazakhstan regions. In these regions the hybrid offspring of pine has reached a sufficient age (25-30 years) to conduct selection of candidates for hybrid varieties, primarily on the basis of resistance to pests and diseases. Hybrid seeds were sown in the greenhouse and new hybrid offspring had been raised. In the future, this offspring will be planted in test cultures, due to which the base of scientific objects of breeding and genetic purposes will be replenished, the area of the forest fund will expand.

Due to the intensive rate of degradation of flora under the influence of anthropogenic factors and man-made disasters, the objects of attention are rare and endangered species, endemics, the number of which is sharply reduced. The use of the method of microclonal reproduction is proposed as a promising direction of conservation of the gene pool of rare species of trees and shrubs. In the collections of the dendropark and arboretum of A.N. Bukeikhan KazSRIFA, experiments have been laid out with the aim to research the processes of adaptation and study the possibilities of reproduction of species. In the dendrological park of the institute, both widespread zonal and rare plant species, included in the Red Book of Kazakhstan, which were used as objects of research for the conservation of flora using biotechnology methods. Plant samples from the collections of the RSE on REM “Institute of botany and phytoinroduction” of CFR of the MEGNP of the Republic of Kazakhstan were also used.
1.1 Methodology and results of research
1.1.1 Activity 1 "Analysis of modern methods for assessing the ecological and economic potential of forest plantations and the development of proposals for their improvement (new methodological approaches) in the system of nature management in Kazakhstan"
The continuously increasing anthropogenic load on the environment caused the change of the resource-raw material principle in the use of forest resources to the biosphere-stabilizing one, which fits into the General concept of sustainable forest management and ecosystem forestry.
The objects of research were the following main forest-forming species: Siberian larch and fir of Kazakhstan Altai (East Kazakhstan region); Shrenk spruce of the Northern Tien Shan (Almaty region); pine and birch of the island pine forests of Kazakhstan (Kostanay region) and the ribbon pine forests of the Irtysh region (SFNR "Ertis Ormany" and "Semey Ormany" (Pavlodar region)); the aspen of the Irtysh ribbon pine forests (SFNR "Ertis Ormany" and "Semey Ormany" (Pavlodar region)). 
Methodical approaches of V. A. Usoltsev [5], Yu.V. Lebedev [6-7] were applied on the basis of yield table (YT), biological productivity tables (BPT). The amount of organic carbon and oxygen pulp was determined by the method of S. V. Belov [8]; amount of forest CO2 and produced oxygen - by the method of D.A. Komissarov [9]; the cost of tree growth was determined according to the Tax code of the RK [10]; cost anti-bacterial and dust of the functions of the woody vegetation - by the method of L.I. Iliev and R.N. Gordienko [11]. Reserves of phytomass in BPT were calculated using methodical developments of finding coefficients (K) for transfer of stocks of stem wood in system of weight indicators of phytomass wood in the form of:

ln(Рi/M) = f(lnA, lnH, lnD, lnN)                                             (1)

where Рi – phytomass in absolutely dry condition, t/ha; М – stock of stem wood, m3/ha; А – age of the trees stand, years; Н – average height of trees, m; D – average diameter of the stems, cm; N – number of stems, thousand pcs/ha.
The cost of carbon was approximately US $ 3 or about 1000 tenge (per 1 ton) according to the current exchange rate of the National Bank of the Republic of Kazakhstan (NBRK) as of 01.01.2018 (1 US dollar = 334 tenge); 1152 tenge (per 1 ton) according to the current exchange rate of the NBRK as of 01.01.2019 (1 USD = 384 tenge) and 1140 tenge according to the current exchange rate of the NBRK as of 01.01.2020 (1 USD = 380 tenge). A similar value of the cost per 1 ton was taken for oxygen at the price of its production for technical needs. Determination of the value of the increment of wood was carried out at the rates of payment for wood sold on the root, specified in the Tax Code of the Republic of Kazakhstan No. 120-VI LРК (Article 587). The rates were tabulated by breed and were determined in multiples of the MCI. For this, according to the value of the average diameter of the investigated tree species at the corresponding age and productivity class (according to YT data), the cost of wood increment was determined in stages by multiplying its volume by the rates of payment for 1 m3 of wood, which were then leveled.
The main indicator in calculating the bioecological productivity of forest stands was the stock of stem wood, the values of which, depending on the age and productivity classes, were used from the regional YT [12], for plantations of Iа-V productivity classes.
According to the YT data, a 5-20-year increment of the stock of stem wood of closed stands was determined, calculated from the difference in the wood stock of the subsequent and previous age periods. Carrying out such calculations made it possible to obtain increment indicators for wood stock at each specific age, which were subsequently used to determine the mass of wood increment and aboveground phytomass; CO2 and O2 content in the aboveground phytomass; the summation of ecological components to obtain the total biological productivity of stem wood and aboveground phytomass at the appropriate age and productivity class using the calculated conversion factor K1, necessary to convert the stock of stem wood (m3/ha) into the weight expression of aboveground phytomass (t/ha). Data for all studied breeds are given in Attachment A (Tables A.1-A.6).

A close relationship has been established between the aboveground phytomass and the stock of stem wood of Siberian larch and fir of the Kazakhstan Altai; Schrenk's spruce; pine and birch trees of the island pine forests of Kazakhstan and the ribbon pine forests of the Irtysh region (SFNR"Ertis Ormany" and "Semey Ormany"); aspen of the Irtysh zone pine forests (SFNR"Ertis Ormany" and "Semey Ormany") of all productivity classes (R2 = 0.999) (Attachment B, Figures B.1-B.7).
Using the conversion factor (K1), the increase in the aboveground phytomass (in t/ha) was calculated for a 5-20-year period. The indicators of the ecological productivity of the entire stock of stem wood were calculated for each class of productivity for all studied species.
For practical purposes, the calculation of the value of the indicator of biological productivity of all studied species can be carried out using a number of derived equations, for any given value of the stock of stem wood and for any given value of aboveground phytomass. As an example, the equations for the Schrenk spruce are given (Table 1).
The current increment is one of the main indicators characterizing the state of forest stands [13-14]. The relationship between the value of the current increment of wood pulp, CO2 stock and produced oxygen O2 with the indicator of the vital state of forest stands was determined. The calculation of the value of the current increment, the amount of СО2 stock and the produced oxygen О2, depending on the indicator of the vital state, was carried out for each class of forest stand productivity and age class. As the values of the indicator of the vital state of forest stand the corresponding coefficients were used according to the method of V.A. Alekseev [15].
For calculations, the initial value of the studied indicators was accepted as 100% with a decrease in the indicator of the vital state by 10%, a decrease by the same value of the considered indicators from its initial value was made. As a result, data on the change in the value of the current increment over a 5-20-year period, CO2 stock and produced oxygen O2, depending on the indicator of the vital state of the studied stands were obtained.
Table 1 – Equations for determining the indicators of biological productivity of Schrenk spruce in the Northern Tien Shan by the stock of stem wood
	Indicators, t/hа 
	I productivity class
	II productivity class
	III productivity class
	IV productivity class

	Equations for the stock of stem wood

	The above-ground phytomass
	y=0,5398x+8,647
	y=0,5485x+9,286
	y=0,5611x+9,4126
	y=0,5775x+9,077

	Organic carbon (C)
	y=0,2675x+10,238
	y=0,2740x+9,3248
	y=0,2741x+7,5341
	y=0,2937x+6,7338

	Organic oxygen (O2)
	y=0,2301x+8,881
	y=0,2359x+7,9617
	y=0,2362x+6,4139
	y=0,2519x+5,8841

	The stock of CO2
	y=1,0048x+38,76
	y=1,0293x+35,23
	y=1,0293x+28,694
	y=1,1026x+25,492

	Produced oxygen
	y=0,7685x+29,675
	y=0,7872x+26,998
	y=0,7876x+21,934
	y=0,843x+19,616

	Note - x – stock of stem wood, m3/ha

	Equation on above-ground phytomass

	Organic carbon (C)
	y=0,4947x+6,305
	y=0,4987x+4,9659
	y=0,4877x+3,1884
	y=0,5078x+2,3459

	Organic oxygen (O2)
	y=0,4256x+5,4973
	y=0,4294x+4,2088
	y=0,4203x+2,6654
	y=0,4355x+2,1192

	The stock of CO2
	y=1,8587x+23,976
	y=1,8738x+18,851
	y=1,8313x+12,382
	y=1,9065x+9,0177

	Produced oxygen
	y=1,4215x+18,371
	y=1,4331x+14,473
	y=1,4013x+9,5155
	y=1,4577x+7,0279

	Note - x – aboveground phytomass, t/ha


The standards for the biological productivity of the aboveground phytomass were developed for all studied breeds. Calculations of the cost of biological productivity of the studied stands were based on the determination of the value of increment of wood pulp by age periods, which were carried out at the rates of payment for standing on the root. The cost of one cubic meter of standing wood for the studied species by year is shown in Table 2.

For this, the value of the average diameter of the studied tree species at the corresponding age and productivity class (according to YT data) was used to determine the value of the tree increment by multiplying its volume by the rates of payment for 1 m3 of wood, which were then leveled by using the functions of algebraic polynomials and the resulting cost estimate wood stocks were tabulated by productivity class. Figure 1 shows the cost of increment of stem wood using the example of Schrenk spruce in the Northern Tien Shan (Almaty region) for a 10-year period by productivity class I-IV.
The cost estimation of the bioecological potential of 1 ha of the studied plantation was carried out in two variants. The first consisted of the cost of biological productivity consisting of the total estimate of the increment of wood mass, the carbon assimilated by this increment and the oxygen absorbed from the atmosphere of carbon dioxide (CO2) and the emission (release) of oxygen. The second one included the total cost of the bioecological productivity of stands, given in the first version in conjunction with the cost of the environment-forming functions performed by the stands and the ecosystem services provided by them (phytoncidal, dust-collecting, side use) [16-17].
Table 2 - Cost of one cubic meter of standing on the root for the studied species by years
	Wood tree species
	Year/MCI, tenge
	Commercial wood depending on the diameter in the upper end without bark
	Wood-burning wood in the bark

	
	
	large 25 and above
	medium from 13 to 24 cm
	small from 3 to 12 cm
	

	Larch
	2018/2405
	1,19/2862
	0,85/2044
	0,41/986
	0,15/361

	Schrenk spruce
	2019/2525
	1,93/4873
	1,37/3459
	0,68/1717
	0,27/682

	Pine
	2019/2525
	1,48/3737
	1,05/2651
	0,52/1313
	0,21/530

	
	2020/2778
	1,48/4111
	1,05/2917
	0,52/1445
	0,21/583

	Birch
	2019/2525
	0,69/1742
	0,48/1212
	0,23/581
	0,16/404

	
	2020/2778
	0,69/1917
	0,48/1333
	0,23/639
	0,16/444

	Fir
	2020/2778
	1,34/3723
	0,95/2639
	0,48/1333
	0,16/444

	Aspen
	2020/2778
	0,52/1445
	0,37/1028
	0,18/500
	0,11/306

	Note - in the numerator – the cost in MCI, in the denominator – in tenge
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	Figure 1 – Cost of increment of Schrenk spruce stem wood of the Northern Tien Shan (Almaty region) for a 10-year period by productivity class I-IV


Using the values of the wood growth indicated in the YT of closed stands of Schrenk’s spruce, pine and birch, its value was determined by multiplying the volume by the rate of payment per cubic meter of wood.
Standard indicators of the value of a given amount of wood stock are obtained, as well as the cost estimate of plantings in conjunction with the cost of their functions for the entire range of forest conditions. To determine the volume of services for stands of all other ages, indexes of changes in stem wood stocks for all productivity classes were previously compiled. The calculation was based on the sum of stocks of stem wood of all productivity class by age periods.
When choosing the types of environment-forming functions and ecosystem services and determining the value, we were guided by the research of S.B. Bayzakova and otheres [17]. These functions include phytoncidic, dust-collecting functions and forest reuse (picking mushrooms, berries, medicinal plants, etc.).
For each subsequent productivity class using the indices, the cost of environment-forming functions and ecosystem services has been calculated (Attachment V), and within each class of bonitet for the age periods, the cost of the desired indicators for all analyzed tree species has been determined. In addition, the total actual cost estimate of the closed stands of Shrenk spruce of the Northern Tien Shan, pine and birch plantations of the island forests of the Kostanai region was determined, which includes cost estimates of the increase in wood mass, the cost of the corresponding mass of carbon and oxygen, as well as the stock of CO2 and oxygen product in together with the cost of calculated environment-forming functions and ecosystem services. 
As a result, the total actual cost estimate of the studied forest stands was determined (Attachment V, Tables V.1-V.7), which includes the cost estimates of the increment of wood pulp, the cost of the corresponding mass of carbon and oxygen, as well as the stock of CO2 and produced oxygen in together with the cost of the calculated environment-forming functions and ecosystem services.
Standards have been developed to determine the ecological productivity and cost assessment of the ecological and economic potential for 7 objects (the main types of forest growing conditions): ribbon forests of Irtysh (SFNR “Ertis ormany” and “Semei Ormany” (pine, birch, aspen) (Pavlodar region); Siberian larch and Siberian fir of Kazakhstan Altai (East Kazakhstan region); the main forest-forming species (pine, birch) of the island pine forests of Kazakhstan (Kostanai region); Schrenk spruce of the Northern Tien Shan (Almaty region).
1.1.2 Activity 2 “Development of scientific bases of forest management in the larch forests of the Kazakhstan Altai with the aim of preserving the biodiversity of forest ecosystems and increasing their natural potential”

In East Kazakhstan, there is the only natural range of Siberian larch (Larix sibirica Led.) in the Republic of Kazakhstan, which is confined to the mountain systems of Rudny Altai, Southern Altai and Saur. In terms of silviculture the larch forests of the Kazakhstan Altai are studied very poorly. There is no information about how the formation of the larch forests of Rudny Altai and Saur takes place, their age structure, peculiarities of natural renewal, the pyrological situation.

Complex studies were carried out in the stands of Siberian larch in the conditions of Southern Altai. The forest cultures and natural plantings of Siberian larch of different ages, including areas of larch plantations that were covered by forest fires were objects of research. The studies were carried out on the territory of MPI “Ridderskoe Forestry” (Rudny Altai), MPI “Markakolskoe Forestry” (Southern Altai), MPI “Zaysanskoe Forestry” (Saur).
The current state and dynamics of the forest fund of the Kazakhstan Altai have been studied. The types of larch stands were determined by their age structure. The assessment of natural regeneration of larch is given. The productivity of crops at different age stages has been determined. The results of forestry activities in larch forests have been summed up. A dendrochronological analysis of larch stands in the conditions of Kazakhstan Altai was carried out.
Analysis of the current state of the forest fund in the region, information about forest fires, etc. was carried out on the basis of forest inventory in office conditions. To analyze the dynamics of the forest fund, the methodological recommendations of A.S. Scheingauz [18].
The work on the study of the growth of larch forest cultures consisted of the following stages: study of archival and forest management materials; selection of sites for a reconnaissance survey; setting up temporary trial plots (TTP). TTP delimitation in kind was carried out instrumentally with measurement of angles and sides using a TruPulse-Laser 200 Bluetooth laser rangefinder, compass AP-1, and determination of geographic coordinates (Garmin GPSMAP 64 navigator). The height of the trees was measured with a Forestry Pro Nikon laser rangefinder. Average taxation indicators of stands were determined using generally accepted formulas [19]. The quality of the tree stem was assessed using a modified scale by E.P. Prokazin [20]. After calculating the average diameter and determining the height on each trial plot, a model tree was selected [21]. The age structure of larch stands was studied in natural stands. The type of age structure of Siberian larch stands was established according to the method of A.A. Weiss [22]. When studying the processes of natural renewal, the method of A.V. Pobedinsky [23]. The success of the renewal was assessed using scales (Attachment G).
Research on dendrochronology was carried out following the methodology of S.G. Shiyatov [24]. The most practical model of M.A. Sofronov was chosen as the basis for modeling the behavior of forest fires [25].

44 TTP were laid in natural larch trees of different ages to study the age structure. The growth rate of Siberian larch forest crops was studied at 21 TTP, natural renewal – at 45 TTP, measures to promote natural renewal were implemented at 9 sites. Information on forest fires was collected and analyzed for the period from 2003-2016 in larch stands (6 MPI Forestry, 1 SNNP and 2 SNR). Plans and routes for research in larch forests have been prepared. 95 cores were taken for dendrochronological analysis. 
Siberian larch is one of the most common coniferous tree species in the region, growing on a total area of 197.4 thousand hectares, and occupying the second place in area after fir stands. The analysis of the current state and dynamics of larch forests (Attachment D) shows that the main problem of their existence in the Conditions of the Kazakhstan Altai is the disproportionate distribution of stands by age structure, expressed in the almost complete absence of young stands.
The change of larch forests to other dark coniferous species - spruce, fir and cedar is observed everywhere. This can lead to the fact that, after 150-200 years, larch stands may disappear from the forests of the studied region.

The final data for larch as a whole indicate that young stands (1st and 2nd age classes) occupy 2.0%, middle-aged - 47.7%, ripening - 10.5%, ripe and overmature - 39.8% of the total area of larch stands. Thus, middle-aged stands prevail.

In general, the share of larch plantations under the age of 80 years in Kazakhstan's Altai is only 13.1%. Of particular concern is the presence of more than 60% of areas with an age of 140 years or more.
Forest crops of Siberian larch growing in the Kazakhstan Altai mainly belong to the 1st, 2nd and rarely 3rd age classes. In this age period, they have a high completeness – 0.72-0.99 and a productivity class I-Ia. Lower productivity class (II), like all other taxation indicators, is observed in plantings located at an altitude of 1375 m a.s.l. This is due to the more stringent conditions of their growth. As the absolute height decreases, indicators improve. The viability of forest crops in the region is high – 4.2-4.9 points. The quality of the tree stems varies from 2.8 to 4.3 points, it depends on the density and height of the trees, the distance between the ridge, etc. The most productive are forest crops, numbering 545-842 pcs/ha.
The reserve in the Rudnyi Altai stands varies from 165 to 315 m3/ha (Attachment E). Not all plantings that have a large stock can be considered the most productive, especially for overly thickened areas of forest crops, where this indicator is collected due to a large number of thin-grained trees that are susceptible to decay.

The graphs of the growth of forest crops (Figures 2-4) show the average values of model trees for each region, which indicate the growth and development of all the studied artificial plantings.
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	Figure 2 - Growth rate of model larch trees in height
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	Figure 3 - Growth rate of model larch trees by diameter
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	Figure 4 - Growth rate of model larch trees by volume


The presented plantings differ in age, although they are mostly within 2-3 classes, which complicates the analysis. For example, the studied Saur plantations reached the maximum age of 30 years, and the southern and Rudnyi Altai – 50 years, so the comparison of all three regions can be carried out, respectively, up to 30 years of age.
In the first age class, the growth rate of forest crops in the Rudny Altai is higher than the rest, their increment increases evenly up to 30 years of age, and then there is a slight decrease. Forest cultures of Saur are not much inferior to them in growth, but only within the first class of age, then their growth decreases and by the age of 30 their result becomes the smallest. Plantings of the southern Altai show a uniform constantly increasing growth and at the time of the study (50 years) almost reach the results of forest crops of the Rudny Altai. The diameter values were distributed with the same sequence of higher indicators, planting Rudny Altai, the middle – at least from Saur and southern Altai.
In the forest crops of the Rudny Altai, the increment in volume is the most stable, the largest, and increases with each transition to a new age class. In other regions, it is lower and lags behind the forest crops of the Rudny Altai by 0.0517-0.0602 m3 at the age of 30, and by the age of 50-the gap in the results by volume is 0.1235 m3, i.e. the difference increases. Taking into account the fact that Saur forest cultures are younger, the comparison at the age of 50 applies only to the stands of Rudny and southern Altai.
Analyzing the overall age structure, we can say that in the conditions of the Rudny Altai, even in simple single-storeyed pure larch forests, it is difficult to find trees of the same age. Of all the studied plantings, we were not able to meet the same-age stands of Siberian larch. According to the age structure, larch stands of the Rudny Altai are represented by three types: conditionally-of the same age, conditionally-of different ages, and of different ages. Plantings of Siberian larch in the Southern Altai can be attributed to different ages by the type of age structure. This fact indicates that the process of succession of generations of larch is taking place and the over-matured trees are replaced by middle-aged ones, which in turn will be replaced by the third generation, currently in a depressed state. Larch trees of Saur are defined as conditionally-different-aged and different-aged. Figure 5 shows the distribution of trees within natural plantings. Unfortunately, the proportion of young trees is very small (1.7%, 0.3% and 2.1%, respectively). There are also overgrown trees in the plantings, even visually it was noticeable in the southern Altai, which can be seen clearly in Attachment E (30.8%). In the Rudny Altai, the share of medium-aged stands is on average 60.3%, in the southern Altai-51.9%, and in Saur - 85.3%. With the right approach to felling and creating forest cultures, it is possible to preserve the range of Siberian larch in the forest-growing conditions of the Altai.
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	Figure 5 - Distribution of trees by age groups, %


The growing conditions of Siberian larch in the Kazakhstan Altai differ in forest management areas and forest-growing zoning, so the Processes of natural renewal, respectively, are different in the Rudny Altai, southern Altai and Saur.
In the Rudny Altai, the renewal process at an altitude of 1340 m and below is practically not in favor of larch undergrowth, so the plantings can be replaced over time by birch trees with the growth of other coniferous species under their canopy (Attachment Zh). In the high-altitude zone, larch has more chances of renewal, as there is a low and rarer herbage and shrub, there is almost no competition with other breeds, including fast-growing species such as birch and aspen. Under the canopy of the forest, larch practically does not resume, especially with a decrease in the height of the num. On the areas covered by fires, renewal is observed more often than under the canopy, but it is also unsatisfactory. The undergrowth that occurs has a high percentage of viability (75-100%) and grows unevenly over the area.
The most favorable places for larch renewal in the Rudny Altai are subalpine open slopes near the wall of larch stands, where there is almost no undergrowth and rare low herbage, mainly blueberry, and other Alpine low grass.
Natural regeneration of Siberian larch in the southern Altai is unsatisfactory and practically absent under the forest canopy (1-2 pcs/ha). The reason for this was the high density of shrubs in some areas or a strong turf layer, in addition, the competitive impact from the mother stand also does not allow young trees to resume. In the areas covered by fires, larch resumes more actively than under the forest canopy (up to 145 pcs/ha), but also "unsatisfactory". The occurrence of the undergrowth is of a curtain nature and not uniform. In the burning areas where larch fir-mixed grass previously grew, renewal occurs through birch, larch, spruce, fir and aspen, which subsequently forms mixed stands or only through fir, which is typical for a higher altitude zone (1755 m above sea level and higher).
As a result of fires, larch trees on Saur eventually form plantings with several generations of different ages. In those larch forests where logging was carried out (not mechanized), plantings were formed that were more homogeneous and conditionally of different ages. In the upper parts of the slopes, where there are more exposed areas (rock formations, soil damage, animal trails, etc.) under the canopy of overgrown stands, larch undergrowth is found both singly under old stands, and in the form of small curtains on rock formations, along animal trails, etc. Young larch stands formed immediately after the fire and an unsatisfactory amount of undergrowth of 10-15 years with a pronounced curt placement are observed on the burns. A big obstacle to the renewal of larch on Saura are shrubs that form continuous thickets of large areas.
Implementation of measures to promote natural regeneration in the form of creating sites (figure 6, a) showed that from 5 to 70% of their area is re-overgrown, self-seeding appears in the second or third year, but only 20-30% of sites are marked (figure 6, b). At the same time, it should be borne in mind that measures to promote natural regeneration should be carried out exclusively in the seed year. In areas accessible to machinery, partial tillage should be carried out with strips of plow with a turn of the reservoir with a distance of up to 70 m from the walls of the forest or extreme seed trees. On steeper slopes, sites are set up manually, and their creation is also timed to the seed year. In other years, it is necessary to create forest crops.
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	a - site preparation, b - annual shoots

	Figure 6 – Experience in promoting natural larch regeneration


Based on the results of studying stump sections and cross-dating of Siberian larch (Figure 7), forest fire periods were established in each district using dendrochronology methods.
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	Figure 7 - Cross-dating of Rudny Altai samples (thin line - master chronology, bold - sample for cross-dating)


In Rudny Altai, over the past 240 years, forest fires have occurred with the following frequency: 20-20-60-40-10-20 years. In the conditions of the Saur Ridge, 6 forest fires have occurred over the past 150 years with a frequency of 11-23-11-11-12 years. In Southern Altai, over the past 250 years, 3 fires were recorded with a frequency of 125 and 36 years.
According to the identified forest fire periods, we can say with the greatest confidence that only in the Saur conditions the frequency of forest fires can be clearly traced, which can be associated with an 11-year cycle. The next fire hazard periods in the Saur range can be expected in 2029-2030, 2040-2041. In the Rudny Altai, the periods between outbreaks are longer - from 10 to 60 years. The southern Altai is the least accessible region for people, so here the duration of forest fire periods can reach 125 years with a minimum of 36 years.
The computer program "Modeling of center and behavior of a fire in the larch forests of Kazakhstan Altai" has been developed. It allows predicting the occurrence of fires and their behavior on the basis of maps of plant combustible materials, taking into account the speed of propagation, development, consequences, as well as calculating the forces and means to stop the fire. The types of the main combustion conductors in larch forests were established by analyzing regional descriptions of forest types, which are contained in the forest management project of the forestry institution. The application of this development in practice will significantly increase the efficiency of the use of forest fire equipment and financial resources, since it will allow making optimal decisions when several fires occur simultaneously.

Recommendations have been developed for the conservation, reproduction and rational management of forestry in the larch forests of the Kazakhstan Altai.
1.1.3 Activity 3 "Transfer and adaptation of technologies for the accelerated cultivation of planting material and the creation of new hybrid forms of the main forest-forming and forest-constituent species" 

The research was carried out in the following areas:

- development of technologies for accelerated cultivation of planting material of the main forest-forming species, taking into account the transfer and adaptation of technologies;

- accelerated cultivation of forest-forming species (Scots pine) through hybridization and creation of new varieties;

- acceleration of cultivation of planting material of forest-forming species (Leberurov almond, rough spindle tree) using the method of microclonal propagation.
1.1.3.1 Development of technologies for accelerated cultivation of planting material of the main forest-forming species, taking into account the transfer and adaptation of technologies.

Technologies for accelerated cultivation of planting material of the main forest-forming species, taking into account the transfer and adaptation of technologies, were developed for the following species and regions: pine, birch in Northern Kazakhstan (Akmola, Pavlodar and North Kazakhstan region); Scots pine, English oak to Western Kazakhstan (West Kazakhstan oblast); Schrenk spruce in South-Eastern Kazakhstan (Almaty region).
The objects of research in Northern Kazakhstan were forest nurseries in Pavlodar (SFNR "Ertis ormany"), Akmola (MPI "FE "Bukpa" and Branch "NR" of RSOE "RFSSGC"), North Kazakhstan (MPI "Forestry Esil", Arykbalyk branch of SNNP "Kokshetau") regions. Northern Kazakhstan is characterized by a sharply continental climate with hot dry summers, severe snow-free winters, and large temperature fluctuations. Soils in nurseries of Akmola and North Kazakhstan regions are represented by chernozems, in Pavlodar region the main soils are coniferous.
In Western Kazakhstan, the research was conducted in the Burlinsky MPIF in forest nursery of the West Kazakhstan region. The climate of the West Kazakhstan region is continental and extremely arid, which is characterized by unstable precipitation, low relative humidity, intense evaporation, abundance and duration of solar radiation in summer and severe frosts in winter. The soils of the Burlinsky MPIF nursery are meadow.
In South-Eastern Kazakhstan have been conducted in forest nursery "Soldati" in Almaty region. It is located at an altitude of 1450 m a.s.l., surrounded by mountains and only on the North side adjoins the foothill valley, which has a slope to the North of 4-5°. The climate is mountainous and continental. Soil – mountain-meadow, Chernozem-like, medium-loamy, low-power.
Methods of agrotechnics of accelerated and intensive cultivation of seedlings of the main forest-forming species (30 sources) were studied. Observations were made on the quality of sown seeds of Scots pine and hanging birch under laboratory conditions (germination, germination energy, purity, weight 1000 PCs.), a total of 150 seed samples were studied. 4 samples of Schrenk spruce seeds were studied. The soil and climatic conditions of forest nurseries in the research regions were studied. Plant and soil diagnostics were performed to correct plant nutrition. Experiments were laid on sowing seeds of Scots pine and silver birch in forest nurseries (Pavlodar, Akmola and North Kazakhstan regions) with pre-sowing treatment with 4 types of biostimulants with different exposure times, using 3 types of fungicides, fertilizers and covering material (30 variants of experience) and taking into account the transfer and adaptation of four technologies for accelerated and intensive cultivation of planting material. Experiments were made on sowing Schrenk spruce seeds in the Soldatsay forest nursery in Almaty region with pre-sowing treatment with 2 types of biostimulants in a greenhouse and open ground (8 experimental options and control). Pre-sowing treatment of pedunculate oak seeds with biostimulants and chemical preparations (4 types), sowing of seeds in the nursery of the West Kazakhstan region, experiments on the introduction of biostimulants (4 types, 5 options) were carried out. Double root and foliar feeding with mineral fertilizers and biostimulants of seedlings of Scots pine, silver birch, Schrenk spruce and pedunculate oak was carried out with fertilizers and stimulants, fungicides were introduced in the regions of research. The soil germination, survival and growth of annual seedlings of Scots pine, silver birch, Schrenk spruce and pedunculate oak in forest nurseries of five regions (420 test plots) were determined, the yield of standard material per unit area was determined. More than 50000 measurements of the height of seedlings, more than 22000 measurements of biometric parameters of plants have been carried out. Scientific support for the introduction of technologies for the accelerated cultivation of planting material of tree and shrub species was carried out.
For the transfer and adaptation of technologies for accelerated and intensive cultivation of planting material of Scots pine and silver birch, pre-sowing soaking of seeds was carried out in stimulants Baikal [26], Zircon [27] and Humate+7 microelements. Before sowing seeds, the soil was irrigated with Tsitovit over the entire area of experiments [28]. During the growing season, seedlings and annual seedlings were sprayed with Zircon [29]. In addition, various growth substances were introduced into the soil - Fertika (the former name - Kemira universal-2) [30], Urea (nitrogen fertilizer), Superphosphate (phosphoric fertilizer), boric acid, watering the soil before sowing seeds was carried out by EM Eko KZ Culture Kazakhstani production, soil activator AridGrow, Trichocin, Tsitovit, Trichoderma veride, Fitosporin, etc. (Attachment I, Figure I.1).
The average temperature of the growing season during the research period in Northern Kazakhstan ranged from 12.1 to 17.1°C. The Akmola region was distinguished by low air temperatures and a large amount of precipitation. Of all the years of setting up the experiments, 2018 was the most unfavorable for the growth of Scots pine seedlings.

To study the sowing qualities of Scots pine and silver birch seeds with different pre-sowing preparation, samples were taken and seeds germinated in accordance with GOST 13056.6-75 [31].
Before sowing, the seeds of tree species (pine, silver birch, Schrenk spruce and pedunculate oak) were treated with various growth biostimulants and fungicides. Depending on the preparation used, the seeds were soaked in the working solution for a period of 1 to 12 hours. Each variant of the experiment was repeated twice; seeds without treatment were used as control.
In the crops of one- and two-year-old seedlings of the main forest-forming species (common pine, silver birch, Schrenk spruce and pedunculate oak), test plots were laid, on which, during the growing season (at the beginning and in the middle), the aboveground part was sprayed with Zircon. The control was not processed.

The study of the occurrence and growth of seedlings was carried out in the fall, after the end of plant growth according to generally accepted methods [32-36]. The following indicators were identified: number of pieces per 1 running meter or per 1 m2, the height of the seedlings, the length and weight of stems and roots. In terms of the main parameters (age and height), the standard planting material must meet the requirements according to GOST 3317-90 [37].
Experiments to determine the drought tolerance of plants by electrical conductivity in the extraction solution were carried out in two forest nurseries using a Consort C380 device. In this case, 1 g of needles of annual seedlings of Scots pine for each experiment was placed in a test tube with 1 M sucrose solution. The electrical conductivity was measured for 5 hours until clear differences in μS/cm were obtained [35].

Research materials were processed by statistical methods using bootstrap [39], cluster, rank and correlation analyzes.
To determine the infection of Scots pine seeds and seedlings, an improved SSI of the ARSRIOS of the Russian Agricultural Academy phytoexamination method was used [40]. The composition of the ecological and trophic groups of microorganisms was determined using microbiological inoculation [41]. The features of the prevalence of diseases were studied using standard methods of forest pathological and phytopathological examination [42–44]. The biological preparations were tested according to the adaptable seedling protection technology [45-46]. The mycological method consisted in the isolation of the fungus from the affected parts of the plants, for this, humid chambers and nutrient media were used to grow various groups of cultivated fungi. Species identification was carried out on the basis of a combination of micro-, macromorphological and cultural features [47-50].

The quality of the sown Scots pine seeds was studied, the dynamics of this indicator is shown in Table I.1 of Attachment I. The most stable quality was observed for seeds from Pavlodar region (SFNR "Ertis Ormans") - for 3 years of observation, the main indicators did not change significantly. In 2019, the quality of seeds deteriorated in almost all nurseries, except for the SFNR "Ertis Ormans". Possibly, this was influenced by unfavorable weather conditions in 2017-2018. In 2020, the quality traits of pine seeds have improved.
The germination energy of Scots pine seeds had high indicators and slightly lagged behind laboratory germination. Experimental variants surpassed control samples in laboratory germination, and soaking seeds in stimulants and Trichocin increased the quality of seeds by 10.1-12.0% in comparison with pre-sowing treatment with stimulants only. In the experiment with seed soaking in Humate (Attachment I, Table I.2) Scots pine seedlings were the largest in BNR of RSME “RFSSC”.
Soil germination was the highest for all years of observation in SFNR "Ertis ormany" (23.8-67.8%), the lowest - in the Arykbalyk branch of SNNP "Kokshetau" (6.0-32.3%) (Attachment I, table I. 3, figure I. 2). Pre-sowing soaking of seeds in stimulants had a positive effect on increasing the soil germination rate of seeds and the occurrence of seedlings per unit area, especially when soaking seeds in Baikal (1.5 hours) and HUMATE+7 (12 hours). The occurrence in the experiment using only stimulants was 85.1 PC/run.meter, with soaking seeds in stimulants together with Trichocin – 76.2 PC/run.meter, while in other experiments this indicator varied from 58.8 to 68.5 PC/run.meter. From these values, it can be seen that the resulting number of seedlings per 1 run.meter will allow you to get a sufficient amount of planting material per unit area.
Height of annual seedlings of Scots pine by regions of research are very different (Attachment I, tables I. 4-I. 6). Maximum dimensions for all years of observations had one-year seedlings in the nursery SFNR "Yertis ormany", especially in crops of 2018 in greenhouses where in some embodiments, experience annual seedlings reached an average height more than 9 cm, which corresponds to the standard two-year planting material [37]. Such indicators were used in experiments in closed ground with the application of IT to the soil culture and irrigation of Eridgrow soil. The number of seedlings that reached standard sizes was 68.6 and 33.3%, respectively. In the first specified variant, individual seedlings reached a maximum height of 13 cm, in the second – 11.5 cm. Figure I. 3 of Attachment I clearly shows the difference in growth between seedlings of Scots pine in the closed and open ground. Figure I. 4 of Attachment I shows the reliability of the difference in height of all registered annual seedlings of Scots pine according to experiments, which proves the effect of the use of covering material on height. The variants of the experiments significantly differed between themselves and with the control (t=1,987>t fact). Figure I. 5 of the Attachment I shows that the use of Agrotex covering material had a positive effect on the growth acceleration, especially in MPI of Forestry "FE "Bukpa".
The diameters of seedling stems varied from 0.5-0.6 cm in the nursery of the Arykbalyk branch of SNNP "Kokshetau" to 0.10-0.12 cm in MPI "FE "Bukpa" (Attachment I, Table I.7). Bootstrap analysis revealed an abnormal distribution and asymmetry of the diameter of seedling stems in contrast to the height of the stem and the length of the root, which indicates a strong variability of this indicator. The values of quantitative indicators calculated using the bootstrap distribution almost coincided with the final average values obtained as a result of performing traditional statistical analysis. This means that the number of plants taken for measurements is sufficient and confirms the reliability of the data.
According to the average root length, the annual seedlings of Scots pine in 2018 from Akmola region (MPI FE Bukpa) were in the lead in all experiments, as well as MPI “Forestry Esilskoe” and SFNR “Ertis Ormany” (sowing 2019). Almost all parameters of the experimental plants exceeded the control. The excess of the length of the roots over the length of the stem ranged from 3.4 to 9.6 times, which indicates the proportional development of plants (Attachment I, Table I.8).
In SFNR "Ertis Ormans", due to the high air temperature, the Agrotex shelter reduced the height of Scots pine seedlings, while for the northern region (for example, MPI "Forestry Esilskoe"), the use of closed ground had a positive effect on growth acceleration. Number of annual seedlings of Scots pine per 1 running meter was from 108 to 150 pcs. at a rate for two-year-old seedlings - 40-60 ps/run.meter. Taking into account the possible mortality (20%), this number of plants per unit area is increased and indicates an increase in the seeding rate. With a decrease in the seeding rate of seeds, the size of the seedlings will be much larger.
Observations of the experiments carried out during the transfer and adaptation of technologies for accelerated cultivation of planting material showed that watering the soil with Citovit and pre-sowing treatment of seeds with Zircon had a positive effect on the growth of annual seedlings of Scots pine in all regions. Presowing treatment of Scots pine seeds with Baikal (1.5 hours), Zircon (3 and 6 hours), Humat+7 microelements (12 hours) accelerated the growth of seedlings and significantly increased the frequency of seedlings per unit area.
Good results were shown by experiments with the use of Fertik fertilizer (the former name of Kemira universal-2). In the nursery SFNR "Ertis Ormans", the height of one-year seedlings using this fertilizer exceeded other options by 1.1-1.3 times in closed ground and 1.0-1.4 times in open ground (Attachment I, Figure I.6).
The rate of growth is influenced by many factors, including soil conditions, but an important condition is the optimal temperature regime. Correlation analysis of the relationship between the growth rate and weather conditions was carried out for Scots pine seedlings in all regions. It was determined that in annual seedlings there is a close negative correlation between the weight of the stem and the average temperature and the amount of precipitation (R=-0.86 and -0.90, respectively). Analysis of variance showed that the low probability of the null hypothesis (p=0.000) makes it possible to refute it and state a significant effect on the growth of seedlings of the average temperature of the growing season.

In the nursery of the Arykbalyk branch of SNNP "Kokshetau" and SFNR "Ertis Ormany", observations were carried out on the drought resistance of annual seedlings of Scots pine in 2019. The highest drought resistance was shown by seedlings in the experiment with the addition of mineral fertilizers Urea + superphosphate to the soil (Arykbalyk branch of SNNP "Kokshetau") and with soaking seeds in Humate +7 (12 hours) (SFNR "Ertis Ormany"). The control seedlings were the least drought-resistant. In comparison with the studied indicator of drought resistance of seedlings in the nursery of the Arykbalyk branch of SNNP "Kokshetau", the rate of extraction of seedlings from the nursery SFNR "Ertis Ormany" was higher, therefore, drought resistance is lower. Perhaps this was influenced by the regular watering of seedlings in the SFNR "Ertis Ormany", which allowed the seedlings not to adapt to the lack of soil moisture.
To determine the best option for accelerated cultivation of Scots pine planting material, a cluster analysis was carried out for all observation years (Attachment I, Figure I.7). As a result of three-year research, clusters were determined by the average height of seedlings, compared by years of observation, and the best variants of the experiment were identified, included in them (Table 3). Analysis of variance showed a significant difference between the clusters (p <0.005).
The technologies of accelerated cultivation of Scots pine seedlings, tested in foreign countries and adapted in Kazakhstan, made it possible to highlight the successful use of Cytovite in the open field, soaking the seeds in the Baikal stimulator, both in the open and in the closed ground, and Fertik fertilization in the closed ground. During the experimental work, the entire proposed technology of sowing seeds was followed, starting with tillage.
Earlier sowing dates of Scots pine seeds significantly affect the germination of seeds and the growth rate of seedlings. In the nursery SFNR "Ertis Ormany" sowing is carried out earlier than other nurseries because of the warmer climate, while the seedlings are higher in height than those from other regions. Analysis of variance confirmed the effect of sowing time on the height of Scots pine seedlings (p <0.005).
In the fall of 2018, an experiment was made in sowing Scots pine seeds in the SFNR "Ertis Ormany". Annual seedlings of autumn sowing in greenhouses exceeded the growth of seedlings of spring sowing by 57%.
Table 3 - Optimal options for experiments for use in accelerated cultivation of Scots pine planting material in different regions
	SFNR «Ertis Ormany»
	Arykbalyk branch of SNNP "Kokshetau"
	Branch NR of RSME RFSSC
	MPI «FE «Bukpa»

	Humate + 7 and together with Trichocin (open and closed ground)
	Boric acid (indoor)
	Boric acid (indoor and outdoor)
	Boric acid (closed ground)

	Baikal (open and closed ground)
	Baikal (open and closed ground)
	Urea + superphosphate (indoor)
	Urea + superphosphate (closed ground)

	ЕМ Eco КZ Crops (open ground)
	ЕМ Eco КZ Crops (indoor)
	Urea + superphosphate + AridGrow (indoor)
	Urea + superphosphate + AridGrow (closed ground)

	AridGrow (open ground)
	Urea + superphosphate + AridGrow (indoor)
	ЕМ Eco КZ Crops (indoor)
	Baikal (open and closed ground)

	Citovit (open ground)
	Trichocin, soil watering (indoor)
	Fertika (indoor)
	Trichocin, soil watering (closed ground)


In the forest nursery MPI "Forestry Esilskoe" annual seedlings in the experiment with the soaking of silver birch seeds in Humate+7 and watering the soil with various substances had the highest height (Attachment K, Table K.1, Figure K.1). The variants with the use of Humatophosphate (23.1 cm) and EM Eko KZ Culture (23.5 cm) were especially prominent. Up to 67.2% of standard annual seedlings of silver birch in experimental variants were observed. The height of drooping birch in MPI "FE "Bukpa" was small; variants with soaking seeds in Baikal (1 and 1.5 hours) and Humatophosphate, the seedlings of which were more than 3 cm in height, were distinguished (Attachment K, Figure K.2).
In 2018-2019 an experiment was carried out on sowing silver birch seeds in autumn and spring. It was revealed that the seeds sown in the autumn period gave the greatest number of seedlings, and the seedlings in height were 1.03-1.66 times higher than the seedlings of the spring sowing and control. Annual seedlings of silver birch in autumn sowing by the end of the growing season had a height corresponding to the requirements of GOST [37] for standard planting material, except for control seedlings.
Phytopathological analysis of Scots pine seeds established the generic affiliation of the causative agents of fungal diseases and the degree of their infection of seeds. Isolated fungi from the genera Aspergillus, Penicillium, Monilia, Monosporium, Stemhyllum, Oedecephalurm, Chaelomium are saprotrophic fungi that cause seed rot during storage (Attachment L, Figure L.1). Moreover, in 67.46% of cases, the occurrence falls on fungi from the genera Aspergillus and Penicillium (Attachment L, Figure L.2).
The study of soil samples in forest nurseries in order to determine the number of microorganisms showed that, in general, the highest indicator was in the soil of the MPI "Forestry Esilskoye" nursery, where the total number of microorganisms was 1.3 times higher than that in the soil of the SFNR "Ertis Ormany" and in 2 times - in Branch NR of RSME RFSSC (Attachment L, Table L.1). In addition, the studied indicator differed depending on the seedling breed: under the sowing of silver birch (one- and two-year-old seedlings), the number of microorganisms was the highest, significantly exceeding the control and the number under pine. Microbial associations of the studied soils are represented mainly by bacterial groups of microorganisms (69.0-100%). The number of spore-forming bacteria and fungi did not exceed 30.9%.
High values of the coefficient of mineralization (2.27 and 3.22) were observed in soil samples from SFNR "Ertis Ormany" (control) at a depth of 10-20 cm. These data indicate the degree of activity of the processes of destruction of organic matter. In the rest of the soils, the decomposition of organic matter was reduced due to the lack of plant residues, which is reflected in lower mineralization coefficients. This is especially typical for the bare fallow of soils of SFNR "Ertis Ormany" and one-year old birch, controlled by MPI "Forestry Esilskoe". The highest index of oligotrophy was noted in the samples taken under a two-year-old pine tree and black fallow in the "Ertis Ormany" SFNR - 4.8 and 4.3, respectively. In the soils of other nurseries, the index is significantly lower. Low coefficients of oligotrophy indicate the predominance of mineralization processes in soils.
The largest amount of soil fungi during microbiological sowing has seceded from the soil of the Branch NR of RSME RFSSC nursery (on average on Czapek's medium - 19.25, on CA medium - 24.83 thousand / g soil), the smallest - from the soil of SFNR "Ertis Ormany" (on Chapek - 7.70, on SA - 15.17 thousand/g of soil), from the MPI Forestry Esilskoye soil, the number of fungi (average) on Chapek was 10.17 and on SA - 13.78 thousand/g soil (Attachment L, Table L.2, Figure L.3). These are mainly representatives of the saprotrophic soil complex, the maximum number is represented by the genera Penicillium, Mucor and Trichoderma (Attachment L, Table L.3). Among certain micromycetes, pathogenic fungi were found in small quantities, compared with saprotrophic representatives: the presence of the genus Sphaerostibella (Gliocladium) (6.7%) was noted under a two-year-old birch tree in the soil MPI "Forestry Esilskoe", fungi of the genus Verticillium were recorded in the bare fallow of the Branch nursery “NR” of RSME “RFSSC” (3.7%) and under a two-year-old pine in the soil of the nursery SFNR “Ertis Ormany” (2%). Conditionally pathogenic fungi of the genus Cladosporium were identified only under pine crops in the soil of the nursery of Branch “NR” of RSME “RFSSC”.
It was revealed that one of the common diseases of Scots pine is infectious lodging of annual seedlings. This disease occurs in nurseries annually (Attachment L, Figure L.4). The lowest prevalence of lodging was observed at the SFNR “Ertis Ormany” nursery, the highest at MPI “Forestry Esilskoe”.
The results of accounting for the prevalence of lodging of seedlings during autumn sowing in experiments in greenhouses at the nursery SFNR "Ertis Ormany" are shown in Figure L.5 of attachment L. The smallest lodging of seedlings was observed in the experiment with the introduction of boric acid into the soil. Fungi of the genus Fusarium mainly infect the root system and stems of Scots pine seedlings, while fungi of the genus Alternaria are isolated from the leaf apparatus of the seedlings. According to the variants of the experiments, the joint defeat of seedlings by pathogens is observed from 30 to 60% of cases (Attachment L, Table L.4).
When accounting for spring sowing in nurseries, the lowest percentage of lodging prevalence, in comparison with the control indicators, was obtained when using variants of experiments with seed soaking in the fertilizer Humate + 7 in combination with Trichocin (Attachment L, Table L.5). In variants of experiments on the effect of watering the soil before sowing, the use of Fitosporin-M (MPI FE "Bukpa", SFNR "Ertic Ormany") had a positive effect of reducing the prevalence of lodging, as well as in the nursery of the Arykbalyk branch of SNNP "Kokshetau", the use of biofungicides Trichocin and Trichoderma veride and complex fertilizer Tsitovit.
A comparative analysis of the variants of experiments in closed and open ground with the introduction of growth substances into the soil on the objects of research indicates an unambiguous positive effect of the use of boric acid.

Field work was carried out to adapt the seedling protection technology with the introduction of fungicides in the lodging foci in the production areas (Attachment L, Figure L.6). The preparation based on Bacilus subtilis (Fitosporin-M) is more effective for spilling in lodging areas than drugs based on fungi of the genus Trichoderma (Trichocin, Trichoderma veride).
According to the data of mycological analysis of sick Scots pine seedlings, causative agents of infectious lodging are represented by the genera Fusarium (occurrence from 7.3 to 50.6%), Alternaria (from 4.5 to 28.9%). Representatives of the genera Cladosporium, Rizoctonia are much less common (Attachment L, Table L.6). Infectious disease of seedlings was also complex in nature, since several types of pathogens were isolated from one seedling. The incidence of the complex of fungal pathogens varied from 16.7% to 71.8%. The percentage of infestation of seedlings with nematodes was quite high in 2019. Many nematode species exacerbate fungal diseases, which explain the complex damage to plants (Attachment L, Figure L.7).
Examination of one-year and two-year-old seedlings of silver birch revealed damage to the shoot aphid (Symydobius oblongus). The population of aphids extends to the lower layer of seedlings from 25 to 50%, only some specimens are populated up to 75%.
The results of accounting for the prevalence and development of rust on birch leaves showed a positive effect of the application of phosphorus and Trichocin to the soil (Attachment L, Figure L.8). In these variants of the experiment, no diseased birch plants were observed. Mycological analysis of damaged leaves revealed the micromycete Melampsoridium betulinum. During the years of mass development, the disease significantly reduces the decorative effect of birch and leads to premature leaf fall.

According to the research results, 1 patent application has been submitted for accelerated cultivation of planting material in forest nurseries using innovative technologies "Method of pre-sowing treatment of Scots pine seeds".
In the forest nursery "Soldatsay" of the Almaty region, research was carried out on one-three-year-old seedlings of Schrenk spruce. According to the results of determining the quality of Schrenk spruce seeds, they were assigned to class I: seed purity was 100%, germination rate - 90%, germination energy - 44%, weight 1000 pcs. - 14.0 g.

In June-August, in a greenhouse and open ground, root and foliar dressings were applied simultaneously with watering the seedlings. Topdressing was carried out with the Korean water-soluble fertilizer Deltaspray by spraying at the rate of 1 g of substance per 2 litres of water in areas where crops were previously sown using biostimulants. The first spraying was carried out during the formation of seedlings, then during the period of accelerated growth of needles, stem and rapid formation of new needles. The next feeding was carried out during the period of the slow growth of needles, when apical buds are formed (Attachment M, Figure M.1). Deltaspray root and foliar feeding in 2019 and 2020 gave positive results in all experiments compared with the results of measurements in 2018, when this preparation was not used.
From Table M.1 of Attachment M it can be seen that when using various growth stimulants, standard Schrenk spruce seedlings can be obtained in 3 years in open field conditions.

Since Schrenk spruce is a slow-growing breed, the use of stimulants Gumi-K, Phytobacterin and Nematophage fungus and root feeding Deltaspray accelerated the growth of seedlings in 3 years and individual specimens reached a height of 17-18 cm using Phytobacterin.

The average height of the aboveground part when using the biological product Phytobacterin is 15.20 cm, while the control is 7.36 cm.

The use of growth stimulants in greenhouses showed that for all variants the Schrenk spruce seedlings did not reach the standard in height. The maximum values for the height of seedlings reached 9.54 cm and 8.84 cm when using Phytobacterin and Gumi-K, respectively. While with the use of the Nematophage fungus and in the control variant, these indicators are 7.14 and 7.30 cm.

The use of Phytobacterin had a positive effect on increasing the length of the root lobe: the ratio of the length of the root to the height of the stem was 1.8-4.0 times. The use of Gumi-K showed an excess of the underground mass over the aboveground one in the range from 0.9 to 3.3 times, in the control seedlings, respectively, 1.3-2.6 times. 

The soil germination of Schrenk spruce seeds in the experiment using Gumi-K was 276 pсs/run.meter in the closed ground, and 355 pcs/run.meter in open ground; with the use of Phytobacterin - respectively 355 and 428 pсs/run.meter, which is more than this indicator of the control options - 245 and 343 pсs/run.meter, respectively (Attachment M, Figure M.2).

As a result of the experiments, it was revealed that when using stimulants, the growth of planting material was significantly accelerated, and some seedlings reached a standard height already at the age of 3.

Studies carried out to study the growth of pedunculate oak in Western Kazakhstan have shown the effectiveness of the use of certain biostimulants when growing seedlings of pedunculate oak in a forest nursery (Attachment M, Figure M.3). During the research, 7 stimulants were tested. In different years of observation, the following stimulants were in the lead: Super-Humisol (2018), Ribav Extra (2019), Albit (2020). All of them had a positive effect on the acceleration of growth of one-year-old English oak seedlings, which exceeded the same indicators of the control seedlings (Attachment M, Figure M.4). The use of all these stimulants made it possible to obtain a standard planting material of pedunculate oak in 1 year, and the proportion of standard seedlings ranged from 58 to 89%. A general view of the seedlings grown as a result of working-out is shown in Figure 8.
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	a - annual seedlings of Scots pine for spring sowing, b - annual seedlings of silver birch in autumn sowing, v - three-year seedlings of Schrenk spruce, g - annual seedlings of pedunculate oak

	Figure 8 - General view of seedlings grown as a result of development


In general, the accelerated cultivation of Scots pine is justified in regions favorable for the growth of pine plantations, which is SFNR "Ertis Ormany" and regions with similar soil and climatic conditions. Obtaining standard Scots pine seedlings at one year of age can be achieved only under the condition of careful implementation of a complex of agrotechnical measures with the introduction of mineral fertilizers, pre-sowing seed treatment with stimulants and the use of autumn sowing of seeds in closed ground.
Since the Schrenk spruce is a very slowly growing breed in terms of the biological characteristics of ontogeny, the conclusions obtained on accelerated rearing within 3 years are preliminary and require further research over a longer period. The preliminary nature of the conclusions concerns the accelerated cultivation of pedunculate oak, because the weather conditions during the experimental work in Western Kazakhstan were very different, therefore the influence of climatic factors on the growth of seedlings was observed.

Based on the results of the research, recommendations were developed for the accelerated cultivation of planting material of trees and shrubs, taking into account the transfer and adaptation of technologies for the forest growing zones of Kazakhstan (North, West, Southeast).
1.1.3.2 Accelerated cultivation of forest-forming species (Scots pine) through hybridization and the creation of new varieties
The objects of research were Scots pine crops in 2018 and 2019; grafted pine saplings "Tuzimdi Karagai" with a root-balled tree system RBTS; hybrid seed plantation (GSP) 2007 and test cultures of hybrids of the 1997 year of the planting of the Branch “NR” of RSME “RFSSC”, test cultures of semi-sib and hybrid offspring of Scots pine, of the 2007 year of planting (MPI “Malo-Tyuktinskoe FE”).

The advanced technologies and varieties of woody plants are analyzed on the basis of electronic library funds of the near and far abroad. The need for a breakdown of the regions of Kazakhstan is determined.
Sowing of Scots pine hybrid seeds from direct and recurrent intraspecific crosses was carried out. Sowing technologies have been tested. The cones of 11 variants of experiments from controlled crossing and 12 variants of control of Scots pine were processed, seeds were obtained, structural indicators were determined and the quality of seeds was established. Sowing of Scotch pine hybrid seeds from direct and return intraspecific crosses was carried out in 2018. Seeds were laid, further testing of sowing technologies using 3 types of growth stimulants and control (200 seeds from 6 PI) in 2019 were developed. Planting material was grown, observations of the growth and development of 2-year-old seedlings were made.
Vaccination of a resistant hybrid form of the pine variety "Tuzimdi Karagai" in the amount of 110 pieces was carried out.

Careful work was carried out for seedlings of 2018, 2019 sowing and grafted seedlings (weeding, watering, loosening, disease control and feeding) during the growing seasons of 2018-2020.

Biometric indicators were determined and a selection assessment was given for trees in test cultures of Scots pine in 1997 (33 families of siblings from geographically distant intraspecific crossing, 28 families from pollination with a mixture of pollen, 23 families from self-pollination of clones and 25 families from free pollination of clones (control)) and the best families were selected.
Biometric parameters were determined in a hybrid-seed plantation of Scots pine (15 families from the controlled pollination of plus trees, 5 families from self-pollination of clones) in Branch “NR” of RSME “RFSSC” and test crops in MPI “Malo-Tyuktinskoe FE” (25 families from free pollination; 13 families from the controlled pollination of plus trees, 2 families from self-pollination of clones and 2 families from a mixture of 2007 planting on 6 indicators and assessment on 4 indicators was visually done.
Excavation of 2-year-old seedlings from reciprocal and reverse intraspecific crosses was carried out, seedlings were sorted into families. A scheme for placing seedlings on the site has been drawn up. Planting of test cultures of Scots pine hybrids was carried out with 2-year-old seedlings with an open root system (ACS) in Branch "NR" of RSME "RFSSC" in September 2020 on an area of 0.1 hectares, on which 8 hybrid families and 9 semi-sib families were planted, with a total of 250 plants.
The processing of field material on the hybrid offspring of the 1st, 2nd and 3rd generations was carried out using an index assessment in the amount of 89 families. The analysis of hybrid offspring by growth and selection assessment for the selection of a candidate for a hybrid variety was carried out. 1 application has been submitted for a hybrid variety of Scots pine.

The seeds were prepared for sowing by snowing method within 1-1.5 months [51]. Sowing of hybrid seeds was carried out in May 2018, after the soil warmed up to + 5-7°С. Hybrid seeds are sown in open ground on ridges 1 m wide, at the rate of 80-100 seeds per 1 line 1 m long. The seeding depth is 0.5-1.0 cm.

For the accelerated growth of hybrid pine seedlings, a growth stimulator was used - sodium humate for pre-sowing seed preparation. Treatment with sodium humate solution was carried out on the seeds of two variants of controlled crossing - (53×1)×53 and (74×30)×30, where there was a greater number of seeds. Pine seeds were soaked for a day in an aqueous solution of sodium humate, heated to 50-70°C for better dissolution of humate, at the rate of 0.5 g/L.
A selection of valuable pine seeds prepared in the clone archive No. 2 (a mixture of seeds), seeds of class I quality originating from MPI "Otradnenskoe FE" and SNNP "Burabay" and class II quality – from MPI "Urumkayskoe FE", MPI "Malo-Tyuktinskoe FE" and Ozerny forestry of the Shalkar branch of SNNP "Kokshetau" was laid. Seeds are prepared using 3 types of growth stimulants- "Humate+7", "Baikal" and "Zircon". The seeds from the above institutions, soaked in clean water were used as the control.
Dry pine seeds were soaked in solutions of growth stimulants. To prepare the "Humate+7" solution, 1 g of dry matter was taken and dissolved in 1 liter of warm water. The seeds were soaked in this solution for 12 hours. Consumption of the stimulator "Baikal" is 0.5 ml per 0.5 liters of water, the seeds were soaked for 12 hours. Consumption of the stimulator "Zircon"is 0.25 ml per 1 liter of water with soaking the seeds for 6 hours. For control, clean water was used with soaking the seeds in it for 12 hours.
All work on the care of crops in 2018 and 2019 was carried out in accordance with Practical recommendations [52]. At the end of the growing season (in August), an inventory of crops was carried out and the height of 1-2 summer seedlings was measured.

Inoculation of a hybrid form of the pine variety "Tozimdi Karagay" resistant to pests and diseases was performed using the method "applying-boon-on cambium" [53].

The study of Scots pine offspring was carried out in test cultures of hybrids (1997) and hybrid-seed plantations (2007) created in the branch "NR" of RSME "RFSSC", test cultures of semi-sibs and hybrid offspring (MPI "Malo-Tyuktinskoe FE").

In each experimental family and control, the height, tree stem diameter at a height of 1.3 m, the width of the crown projection, the angle of departure of the side shoots from the stem of each tree were measured, and the overall condition and quality of the tree stem were evaluated. The quality of the stem was evaluated on the modified E.P. Prokazin scale [54].

The resistance of offspring to pests and diseases is estimated in points on the following scale: 1 – 41-50% or more affected; 2 – 31-40% affected; 3 – 21-30% of organs affected; 4 – 10-20% of plant organs affected; 5 – plant organs are not affected or there is a single damage.

The density of the crown is determined (in points) on a scale: 1 – rare (openwork) – all skeletal branches are visible; 2 – medium density – skeletal branches are viewed by 50%; 3 – dense – skeletal branches are viewed by 10-20%.
Tree fruiting is determined on a scale of [55].

A comparative assessment of hybrid offspring with mother trees and control plants was carried out using various statistical methods [56-57], and a preliminary selection of promising hybrids for quality indicators and stability was carried out.
To obtain varietal seeds of Scots pine, forest-seed plantations (FSP) of the second order are created. The average yield of seeds from 1 ha of FSP with the use of advanced technology can reach 5-7 kg. You can grow 50 ha of forest crops from 1 ha of FSP (6 kg of seeds from 1 ha or 5 million seedlings). The calculation of the required area for creating plantings from varietal planting material for the Kokshetau-Munshaktinsky forest-seed district is shown in table 4.
Table 4 – Estimated area of plantings intended for creating forest crops with varietal planting material
	Name of the forest-seed area
	The annual demand for seeds, taking into account the reserve fund, kg
	Required area of FSP, ha
	Annual area of forest crops, ha

	
	
	
	

	Kokshetau-Munchaktinsky
	40
	8,0
	250


The results of controlled pollination of Scots pine, performed in 2016, showed low efficiency (Attachment N, Table N.1). Cones were preserved in 11 variants of crosses from 16 experiments. For some variants, the safety of cones ranged from 2.86 (53×30) to 19.74% (38×30).

The analysis of seed quality showed that the total number of seeds formed in one cone is from 1 to 10 seeds and the weight of these seeds varies from 0.003 to 0.050 g. The yield of seeds is noted in the range of 0.001-0.32%. The weight of 1000 seeds was calculated from 1.67 to 5.00 g.
The prepared seeds were sown in the open ground on May 11, 2018. Soil seed germination, survival rate, and height of 1-3 summer seedlings were determined (Attachment N, Table N.2). Soil seed germination ranged from 0 to 73.2%. Hybrid seed and control crops are shown in Figure N.1 of Attachment N. The average inter-family height ranged from 2.78 to 4.74 cm. The coefficients of variation for this indicator range from low (10.96%) to very high (64.23%). A large range in height is observed within families, from 0.9 to 6.8 cm. In 39% of the experimental variants, the presence of both small and large seedlings is observed. The reasons for this variability in height are different – these are individual features of seedling growth, uneven seeding, etc. The effect of seed weight on the growth of annual seedlings was not recorded, the correlation coefficient is low, r=0.23.
The growth of 1-year-old offspring grown from treated seeds with sodium Humate solution in 2 variants - 53×1×53 and 74×30×30 and control (untreated seeds) was compared. The analysis showed that treated seeds have a higher survival rate by 19.0 and 25.2% compared to untreated ones, and they have more stable growth at 1 year of age (coefficients of variation are low and medium). The span between the maximum and minimum height in plants from treated seeds is smaller, it was 2.5-5.3 cm compared to 1.8-5.5 cm in control plants. The average height of 1-year - old seedlings from treated seeds in experimental variants-53×1×53 and 74×30×30 is higher than in control plants at a reliable level of t=3,95˃t01(60)=2,58 and t=4,25˃t01(60)=2,58.
In the second year, the condition of crops in 2018 worsened. Seedlings were observed to dry out and fall off needles at the increment of the current year (Attachment N, Figure N.2, a), while spores of the fungus Alternarii were found (Attachment N, Figure N.2, b).

In the spring of 2020, monitoring of the condition of 3-year-old pine seedlings was continued. The death of seedlings was noted in 3 variants of return crosses and 2 variants of control. Due to damage to the central shoot in 2019, in the spring of 2020, seedlings grew from the side shoots (Attachment N, Figure N.3). The height of seedlings is marked in the range from 4.50 to 13.50 cm.
Inventory of pine crops in 2019 with the use of growth stimulants during seed processing showed that their condition was marked as good, the plants have healthy green needles without signs of yellowing and weakening (Attachment P, Figure P.1).
Soil germination was higher for seeds of breeding value from the clone archive and seeds of class I quality from SNNP "Burabay" (Attachment P, Table P.1). The results of the autumn inventory of 1-year-old seedlings confirmed these results, their survival rate was 20.0-45.0%. Calculation of the student's criterion showed a significant advantage in height of 1-year-old seedlings from the clone archive, the seeds of which were treated with growth stimulants Humate+7, Zircon and Baikal over the seedlings of the control variant, respectively – tf=3,53>t001(30)=2,75; tf=3,79>t001(30)=2,75; tf=1,83>t01(30)=1,65.

The effect on the height of 2-year-old seedlings from the clone archive was preserved when using the Humate+7 stimulator, the differences with the control were 16.5%. The effect of other stimulants showed unreliable differences. The use of the biostimulator Humate+7 on seeds from MPI "Malo-Tyuktinskoe FE" and MPI "Otradnenskoe FE" increased the growth of 2-year-old seedlings by 46.9% and 52.1%, respectively.

The results of the study of hybrid offspring from a geographically remote crossing are presented in Table P.1 of Attachment P. Analysis of the growth of 21-year – old offspring from a geographically remote crossing showed that there is a slight excess in height of the maternal clone 16 with 3 pollinators – 28. Chelyabinsk, 31. Krasnoyarsk, 44. Kostanay; the maternal clone 30 with a pollinator-28. Chelyabinsk; the maternal clone 44 with pollinators – 25. Omsk, 31. Krasnoyarsk, 33. Irkutsk and the mother clone 48 with pollinators – 25. Omsk, 31. Krasnoyarsk. In other hybrid families, the trees grow either the same as the control plants, or worse than them.
The results of the study of hybrid offspring in HSP (hybrid-seed plantation) showed that the average height of hybrid offspring is in the range from 4.84 to 5.79 m, from self – pollination-4.84-5.29 m. Intrafamily differences in height in hybrid offspring were 2.5-4.8 m, in offspring from self-pollination, these differences are smaller, ranging from 0.9 to 2.8 m. By height, 60% of families in hybrid offspring and offspring from self-pollination are characterized by average coefficients of variation (Cv=12.6 – 18.0%), 35% of families are low (Cv=7.8-11.7%), and 5% have an increased coefficient of variation (Cv=21.9%). 
To clarify the age stability in the hybrid progeny of the GSP, an index assessment was performed (Attachment R, Table R.2). the best growth (I1) in height was possessed by trees from crossing combinations 20.Ozerny with 12.Otradnensky, 5.Ozerny, 11.Otradnensky and 12.Otradnensky with 6.Ozerny, 17.Otradnensky. The named families took places from 1 to 5 ranks.
The increment rate (Attachment R, Table R.3) characterizes the stability of the trait under changing environmental conditions. In terms of the rate of increment in height (I2), some changes occurred in hybrid families compared to the ranks they occupied in height: families moved one or two ranks lower - 20. Ozeri * 12. Otradnensky; 20.Ozerny * 5.Ozerny; 12.Otradnensky * 17.Otradnensky. Other families, on the contrary, have risen above the ranks they previously occupied - 12. Otradnensky * 6. Ozerny (from 2 to 1 rank); 12.Otradnensky * 20.Ozerny (from 13th to 2nd rank); 20. Ozerny * 11. Otradnensky (from 5 to 4 rank).
According to the total assessment (I1 + I2), the best were the same families that were the best in terms of the increment rate - 12. Otradnensky * 6. Ozerny; 20. Ozerny * 12. Otradnensky; 12.Otradnensky * 20.Ozerny; 20.Ozerny * 11.Otradnensky; 20.Ozerny * 5.Ozerny; 12.Otradnensky * 17.Otradnensky.
In MPI "Malo-Tyuktinskoe FE" semi-sib offspring of Scots pine plus trees from 4 ecotopes are presented: Ozerny - 11 families, Otradnensky - 8, Urumkai - 4, Malo-Tyuktinsky - 1 and hybrid offspring - 12 families. Figure P.1 of Attachment P shows the indicators of Scots pine in test crops MPI "Malo-Tyuktinskoe FE".
For the selection of promising families in MPI "Malo-Tyuktinskoe FE" by height, an index estimate was made in the age interval of 8-15 years (Attachment R, Table R.4). The results showed that 4 hybrid and 1 semi-sibling families are characterized by rapid growth (I1), occupying from 1 to 5 ranks - 13. Ozerny * 12. Otradnensky; 5. Ozerny * 12. Otradnensky; 6.Ozerny * 20.Ozerny; 6.Ozerny * 12.Otradnensky; 1. Malo-Tyuktinsky.
By the rate of increment in height (I2), the same 3 families retained their leadership (from 1 to 3 ranks), and the 4th and 5th ranks were occupied by semi-sib offspring - 12. Ozerny; 14. Otradnensky (Attachment R, table R.5).

According to the total assessment (I1 + I2), the first 3 ranks were occupied by the same families that had the best indicators in terms of height and rate of increment, 4 and 5 ranks were occupied by 6 Ozerny * 12 Otradnensky and 1 Malo-Tyuktinsky, which previously occupied by increment rates (I2) 10 and 6 ranks respectively.
Based on the results of the study of taxation indicators and selection assessment, a candidate was selected for the hybrid variety 17×1 from the 2nd generation (later named "Zhogary Karagai"), which has better performance in comparison with the zoned variety "Tuzimdi Karagai".
Table R.6 of Attachment R shows the comparative taxation characteristics of the candidate for the hybrid variety of Scotch pine "Zhogary Karagai" and the zoned hybrid variety "Tuzimdi Karagai".

The hybrid offspring of the Zhogary Karagai pine variety, according to the developed criteria, corresponds to the variety status. Hybrid offspring at 12 years old exceeded the zoned hybrid variety “Tuzimdi Karagay” in height by 6.29%, trunk diameter by 4.41%, stock of small-scale timber - by 19.14%, at 25 years old in height - by 29.0 %, trunk diameter by 4.89%, stock of small-scale timber - by 43.01%, at age 29 in height - by 12.40%, diameter - by 3.18%, stock of small-scale timber - by 20.23%. In addition, the hybrid offspring has a high quality trunk, resistant to adverse environmental factors, pests and diseases.
1.1.3.3 Acceleration of the cultivation of planting material of forest-constituent species (Leberurovsky almond, rough spindle tree) using the method of micropropagation

The objects of research were Ledeburovsky almonds (Amygdalus ledebouriana Schlecht.), growing in the A.N. Bukeikhan KazRIFA arboretum and the Botanical Garden of the Institute of Botany and Phytointroduction CFW of MEGNR, and the rough spindle tree (Euonymus verrucosus Scop.) growing in the A.N. Bukeikhan KazRIFA arboretum.

The conditions of natural growth of the studied species are studied. Ledeburov Almond grows in the grass-meadow steppe, on mountain steppe slopes and plateaus, in river valleys and in meadow valleys. It is found in the Altai, Tarbagatai, and Dzungarian Alatau. It is found at an altitude of 50 to 1500 m s. a. l.., among the desert-steppe and shrub belt. It is endemic to the steppes of North-Eastern Kazakhstan. Xerophyte. It is found in small thickets and individual specimens. There is a sharp reduction, and even the disappearance of the species in some areas. The main limiting factors are the collection of fruits, flowers, grazing, construction of roads and settlements [3].
Rough spindle tree in Kazakhstan grows only in the floodplain of the Ural River, occasionally in oak forests. It is recorded in moist broad-leaved forests, usually along river valleys and ravines [3]. It grows under the canopy of the main trees. Both species are included in the Red book of Kazakhstan. It recommended for landscaping.
Isolation and preparation of Ledeburovsky almond and rough spindle tree plant material for in vitro propagation was performed. 2 types of explants (20 pieces each) and 4 sterilization modes for introducing 2 tree and shrub species into the culture in vitro were tested. 3 different culture medium and 5 types of phytohormones were tested for in vitro introduction of Ledeburovsky almond and rough spindle tree explants. Observations and analysis of the morphogenesis and growth processes of explants of 2 species on various nutrient medium were carried out. 2 nutrient medium and 3 types of phytohormones in various concentrations and combinations were tested to stimulate in vitro animation in rough spindle tree microbeads; 2 nutrient medium and 2 types of phytohormones in various concentrations and combinations to stimulate in vitro animation in Ledeburovsky almond microbeads, and observations were made on the features of their growth and development at the stage of proper microclonal reproduction. The effect of 3-indolyl butyric acid (IBA) in the concentration range of 0.2-2.0 mg/l and a nutrient medium without phytohormones on the features of rhizogenesis in micro-shoots of 2 rare species at the rooting stage in vitro was studied. The effect of α-naphthylacetic acid (NAA) and β-indolylacetic acid (IAA) in the concentration range of 0.5-2.0 mg/L on the features of rhizogenesis of Ledeburovsky almond and rough spindle tree micro-shoots at the rooting stage in vitro was studied. 3 variants of the soil substrate for rooting ex vitro Ledeburovsky almond and rough spindle tree were tested, bypassing the in vitro rooting stage. 4 variants of the soil substrate were tested for adaptation of test tube plants of both studied species to non-sterile environmental conditions.
Lateral buds with part of the stem and young shoots after forcing at room temperature (0.8-1.0 cm long) were tested as initial explants (Attachment S, Figure S.1). To obtain an infection-free culture, 4 stepwise sterilization options were used (Attachment S, Table S.1). To identify an effective sterilization regime, Ledeburovsky almond explants were planted on a hormone-free culture medium of Gamborg and Eveleg (B5), a rough spindle tree - on a hormone-free nutrient medium WPM. Observations of the release of viable uninfected explants were carried out for 14 days. Micropropagation was performed using standard methods of culture of isolated cells, tissues, and organs of plants [58–64]. Also, the protocols of Russian and foreign authors on in vitro reproduction of species of the genus Amygdalus (Prunus) [65-85] and Euonymus [86-94], close to the Ledeburovsky almond and Euonymus warty, were taken as a basis.
At the stage of introduction into in vitro culture, young shoots were used as explants for cultivating Ledeburovsky almond, and young shoots and lateral buds were used for rough spindle tree. For both species, 3 nutrient medium of different formulations were tested - Murashige and Skoog (MS) [95], Gamborg and Evelega (B5) [96], Woody Plant Medium (WPM) [97-98] (Attachment S, Table S.2) supplemented with 1.0 mg/L of 6-benzylaminopurine (6-BAP); 1.0 mg/L kinetin (Kn); 1.0 mg/L thidiazuron (TDZ); 1.0 mg/L 6-BAP + 0.5 mg/L α-naphthylacetic acid (NAA); 1.0 mg/L Kn + 0.5 mg/L NAA; 1.0 mg/L 3-indolylbutyric acid (IBA). Observations of the growth and development of explants were carried out for 4 weeks. The Ledeburovsky almond explants subculture period was 4 weeks, rough spindle tree - 12 weeks.
At the stage of micropropagation proper, microshoots obtained at the previous stage of reproduction served as material for micropropagation of 2 rare species. Cultivation of Ledeburovsky almond explants was carried out on MS and B5 nutrient medium, rough spindle tree - on MS and WPM nutrient medium. To obtain the maximum number of Ledeburovsky almond microclones, 6-BAP and gibberellic acid (GA) were used as phytohormones in the following combinations: 0.5 mg/L 6-BAP; 1.0 mg/L 6-BAP; 1.5 mg/L 6-BAP; 0.5 mg/L 6-BAP + 0.5 mg/L GA; 0.5 mg/L 6-BAP + 1.0 mg/L HA; 1.0 mg/L 6-BAP + 0.5 mg/L GA; 1.0 mg/L 6-BAP + 1.0 mg/L GA. For rough spindle tree 6-BAP, zeatin (Zn) and kinetin were used at concentrations of 1.0; 2.0; 3.0 mg/L. The cultivation time was 4 weeks.
At the stage of in vitro rooting, for the cultivation of both species, the nutrient medium MS (½MS) was used for the composition of macrosols. IBA in the concentration range 0.2-2.0 mg/L, NAA and β-indoleacetic acid (IAA) in a concentration of 0.5-2.0 mg/L were used as inducers of rhizogenesis. The duration of cultivation was 4 and 8 weeks. For ex vitro rooting, the following types of substrates were used: high moor peat; high moor peat with a layer of vermiculite (0.5 cm); high-moor peat with a layer of perlite (0.5 cm). Microshoots were rooted in mini-greenhouses for seedlings with a transparent lid. Before planting in the substrate, the base of the microshoots was treated first with distilled water, then with the powder of the root formation stimulator "Kornevin". Watering was carried out with distilled water. The duration of the rooting stage is 4 weeks.
To adapt in vitro rooted microplants to non-sterile environmental conditions, they were removed from test tubes with tweezers, treated with 1% potassium permanganate solution, and planted in cassettes filled with a moistened substrate or mini-greenhouses for seedlings with a transparent lid. The following were used as substrates: high moor peat; a mixture of high-moor peat with vermiculite in a 1:1 ratio; a mixture of high-moor peat with vermiculite in a ratio of 1:2; a mixture of high-moor peat with perlite in a ratio of 2:1. Watering was carried out with distilled water. The duration of the adaptation stage is 8 weeks.

At all stages of microclonal reproduction, hormone-free nutrient media and soil substrates without additives were used as controls. Microplants were cultivated and adapted to non-sterile conditions at a temperature of 24±2°C, a 16-hour light regime and an illumination of 2-3 thousand lux. The experiments were carried out in 2-3 repetitions, 20 explants were placed for each variant. Statistical processing and analysis of the data obtained were carried out using the Microsoft Office Excel 2010 and TIBCO Statistica version 13.5.0.17 software package.
When selecting the sterilization regime, the highest percentage of viable lateral buds in both plant species was observed in variant II, where all sterilizing agents were applied in exposure for 5 minutes each, the yield percentage for Ledeburovsky almond was 61.7% (Attachment T, Figure T.1), rough spindle tree - 63.3% (Attachment U, Figure U.1).

The results of experiments, where young shoots after distillation at room temperature were used as initial explants, showed that the highest percentage of viable shoots in Ledeburovsky almond (71.7%) and rough spindle tree (68.3%) was observed in variant IV, where explants were not subjected to preliminary washing with soapy water and were sterilized for 1 minute with ethanol and a solution of merthiolate.
At the stage of introducing young shoots of Ledeburovsky almond into in vitro culture, the greatest survival rate of explants was observed on nutrient medium MS (76.7%) and B5 (76.7%) supplemented with 6-BAP, compared with control: 60.0% and 70,0%, respectively (Attachment T, Figure T.2). A low percentage of shoot survival was observed in all variants of the WPM culture medium, where this indicator did not exceed 41.7%. Apical growth with an increase in the number of leaves of young shoots of Ledeburovsky almond was observed on the media presented in Table T.1 of Attachment T. The shoots of the maximum length were noted on nutrient media MS and B5 containing 6-BAP (Attachment T, Figure T.3, a), and on the same media without phytohormones (Attachment T, Figure T.3, b). Also on the MS and B5 medium supplemented with 6-BAP, in 1/4 of the explants, the formation of lateral and adventive shoots was observed on a part of the young shoot (Attachment T, Figure T.3, v). Apical growth of shoots was not observed on nutrient medium MS, B5, and WPM with thidiazuron, but conglomerates of adventive shoots with heavily watered tissues were formed, which were not viable during further cultivation (Attachment T, Figure T.3, g). No morphogenic response was observed on all nutrient medium containing auxin NAA, and the explants died, which may be a consequence of the inhibitory effect of this phytohormone on shoot growth processes in vitro. At the same time, IBA stimulated the formation of a dense light green callus on a part of the shoot (Attachment T, Figure T.3, e) with a very low survival rate of explants (MS - 4 pcs., B5 - 2 pcs., WPM - 5 pcs.). Then the best options were transplanted onto nutrient medium without phytohormones and subcultured for 4 weeks (Attachment T, Table T.2). The highest percentage of proliferation was observed in variant II (87.0%), which resulted in the formation of conglomerates of lateral and adventive shoots (Attachment T, Figure T.4, a). The formation of the largest number of shoots from the explant was also observed here, the average length of which was also maximum. On the other variants, all the studied parameters were lower, however, on variant IV, as well as on II, conglomerates were formed from lateral and adventive shoots (Attachment T, Figure T.4, v), and on variants I and III, the development of only lateral shoots (Attachment T, Figure T.4, b, g).
According to the results of introducing a rough spindle tree into in vitro culture using lateral buds, it was found that out of 21 variants of the tested nutrient medium, including hormone-free medium, a morphogenic response was observed in 12 variants during 4 weeks of explant cultivation (Attachment U, Figure U.2), in other cases, renal necrosis was observed. The greatest survival rate of explants (71.7%) was observed on the B5 nutrient medium containing 1.0 mg/L of kinetin. Apical growth with an increase in the number of leaves of the lateral buds of the rough spindle tree was observed on the medium presented in Table U.1 of Attachment U. The shoots of maximum length formed from the buds were noted on the variants of the B5 culture medium supplemented with 1.0 mg/L kinetin and 1.0 mg/L 6-BAP (Attachment U, Figure U.3, a, b). Low indices were noted on the MS nutrient medium, where, even in the variants with phytohormones, the apical growth of the buds was lower (Attachment U, Figure U.3, v) than in the hormone-free B5 and WPM medium. Growth of lateral buds was not observed on MS nutrient medium with thidiazuron. This cytokinin stimulated the formation of dense dark brown callus with the primordia of adventitious shoots (Attachment U, Figure U.3, g).
As a result of experiments, where young shoots after distillation at room temperature were used as initial explants for introduction into the rough spindle tree in vitro culture, it was found that out of 21 variants of nutrient media, a morphogenic response was observed in 9 variants during 4 weeks of explant cultivation. In the case of supplementation of nutrient media with phytohormones such as thidiazuron, NAA, and IBA, shoot necrosis was observed. The highest survival rate of young shoots was observed on the WPM nutrient medium supplemented with 1.0 mg/L 6-BAP (75.0%) or 1.0 mg/L kinetin (71.7%) (Attachment U, Figure U.4). The highest indices of apical growth of young shoots were observed on the WPM nutrient medium containing 1.0 mg/L 6-BAP, which was 3.74±0.06 cm (Attachment U, Table U.2). At the same time, on all nutrient medium with phytohormones, the development of axillary shoots was observed on a part of the young shoot with different intensities: 3-4 axillary shoots were formed on nutrient medium WPM and B5 (Attachment U, Figure U.5, a, b), on nutrient medium MS - 1-2 axillary shoots (Attachment U, Figure U.5, v). In some explants cultivated on medium with hormones, the formation of a dark brown or green callus was observed at the base of the stem. Cultivation of young shoots on hormone-free medium did not lead to the formation of callus and axillary shoots (Attachment U, Figure U.5, g).
With further subculturing of 2 types of rough spindle tree explants for 12 weeks (3 passages of 4 weeks with alternating nutrient medium: hormone-free - with phytohormones - hormone-free), both on a part of young shoots and on a part of shoots formed from lateral buds, direct regeneration of adventive shoots was observed (Attachment U, Figure U.6).
All the studied indices of multiplication of rough spindle tree microshoots were low and depended on the mineral and hormonal composition of the nutrient medium (Attachment U, Table U.3). In terms of the totality of three indicators (regeneration frequency, multiplication coefficient, height of microshoots), the WPM culture medium supplemented with 2.0 mg/L kinetin was the most optimal for microclonal reproduction of this species, since all indicators had relatively high values. The formation of multiple microshoots occurred through the regeneration of adventive shoots formed at the base of the stem of the shoots introduced as explants into in vitro culture (Attachment U, Figure U.7). Signs of vitreousness were absent on all variants of culture medium.

The cultivation of Ledeburovsky almond explants on the MS culture medium showed that the highest regeneration rate was when 6-BAP was added to the culture medium at concentrations of 1.0 and 1.5 mg/L, and amounted to 94.9% and 92.9%, respectively (Attachment T, Table T.3). The multiplication of microshoots occurred through the regeneration of both adventitious shoots at the base of the stem and axillary buds in the leaf axils of the explants, as a result of which a conglomerate of microshoots was formed (Attachment T, Figure T.5, a). The explants cultivated on the variant with 1.0 mg/L 6-BAP had the highest multiplication coefficient, which averaged 6.86±0.44 shoots from the explant. It should be noted that the widest range of the multiplication coefficient within each variant was also found on a nutrient medium containing 1.0 mg/L 6-BAP, where from 4 to 17 microshoots were formed on one explant (Attachment T, Figure T.5, b), while in other cases from one conglomerate received from 2 to 8 microshoots. The height of Ledeburovsky almond microshoots was the highest on a nutrient medium with 1.0 mg/L 6-BAP (4.62±0.11 cm) and a nutrient medium supplemented with 0.5 mg/L 6-BAP and 0.5 mg/L GA (4.35±0.13 cm). It should be noted that in the variants with gibberellic acid (GA), the increase in the height of microshoots occurred due to the formation of longer stem internodes, and vitrification of the leaves was observed (Attachment T, Figure T.5, v), as compared to the variants containing only cytokinin (Attachment T, Figure T.5, g). Subsequent passaging of microshoots obtained after separation of conglomerates was carried out on a hormone-free nutrient medium MS for 4 weeks, which promoted their further growth and development without the appearance of morphological and physiological disorders. As a result, shoots were obtained, without signs of vitrification, with a strong stem 6-9 cm high and dark green leaves with a leaf blade identical to an adult plant (Attachment T, Figure T.5, d), which were used for further propagation or rooting. 
On the B5 nutrient medium, the highest frequency of regeneration of Ledeburovsky almond microshoots was on variants supplemented with 1.0 mg/L of 6-BAP and 6-BAP and GA in an equal ratio (0.5 mg/L), which was 81.7% and 78.3%, respectively (Attachment T, Table T.4). The multiplication of microshoots on the B5 nutrient medium occurred through the regeneration of adventive shoots at the base of the explant stem. Microshoots cultivated on variants supplemented with 1.0 mg/L 6-BAP (5.71±0.24 shoots/explant) and 0.5 mg/L 6-BAP in combination with 0.5 mg/L GA (5.68±0.22 shoots/explant). Microshoots cultivated on variants with the addition of 1.0 mg/L 6-BAP and 6-BAP with GA in equal proportions (0.5 mg/L) were characterized by the highest height. At high biometric parameters in Ledeburovsky almond microshoots, at the same time, on all variants of the B5 nutrient medium with phytohormones, morphological deviations were observed in the form of stem thickening and elongation, and leaf curvature (75-80% of explants), which was a manifestation of strong watering of plant material known as vitrification (hyperhydration, vitreousness) (Attachment T, Figure T.6). At the same time, on the variants supplemented with 0.5-1.5 mg/L 6-BAP and 6-BAP with 0.5 mg/L GA, along with glassy microshoots, the formation of normally developed ones was observed, but their number was only 1/4- 1/5 of the total number of explants planted on a variant. An increase in the GA concentration in the medium to 1.0 mg/L not only increased the vitrification of microshoots, but also reduced the multiplication factor, as compared to the medium options containing 0.5 mg/L GA. Subsequent passaging of micro-shoots obtained after separation of conglomerates on hormone-free nutrient medium B5 for 4 weeks did not contribute to the restoration of vitrified shoots to a normal state, and subsequently they lost the ability to reproduce and adapt.
The effect of 3-indolylbutyric acid (IBA) in the concentration range 0.2-2.0 mg/L and a nutrient medium without phytohormones on the features of rhizogenesis in microshoots of rough spindle tree and Ledeburovsky almond at the stage of in vitro rooting was studied. It was found that the initiation of rhizogenesis in Ledeburovsky almond microshoots under in vitro conditions was observed on ½MS nutrient medium options containing 0.5-2.0 mg/L IBA, while explants cultivation on a hormone-free nutrient medium and medium with 0.2 mg/L IBA did not stimulate root formation. The proportion of rooted micro-shoots after four weeks of cultivation was 13.3±3.3-35.0±2.9%, after eight - the number of rooted micro-shoots increased to 48.3±1.7% on a nutrient medium supplemented with 1.0 mg/L IBA (Attachment T, Table T.5). Considering the biometric parameters of rhizogenesis in vitro, it was noted that the average number of roots per shoot did not depend (p>0.05) on the hormonal composition of the medium after 4 and 8 weeks of cultivation; the length of the roots depended (p <0.05) as on the hormonal composition of the environment, and on the duration of cultivation. The greatest indicators - the number of roots (2.6±0.1 pcs.) and the length of roots (1.3 ± 0.03 cm) from the shoot, were observed on a ½MS nutrient medium supplemented with 1.0 mg/L IBA, after 8 weeks of cultivation and significantly differed from these indicators on other variants of the environment. In the process of in vitro rooting of Ledeburovsky almond, a high frequency of callus formation (100.0%) was noted, both within 4 weeks and during 8 weeks of cultivation on all studied variants of the nutrient medium (Attachment T, Figure T.7). The growth of callus was observed at the base of the microshoots, from which the roots were subsequently regenerated. The resulting roots lacked second-order roots. Cultivation of rough spindle tree microshoots on nutrient medium containing IBA at different concentrations showed that neither for 4 weeks, nor for 8 weeks, none of the tested variants of the morphogenic response was observed. The reason may be that the rough spindle tree probably belongs to the plant species that are difficult to root in vitro, in which microshoots suitable for rooting are formed only after long-term cultivation (up to 14 passages) [99].
The effect of α-naphthylacetic acid (NAA) and β-indoleacetic acid (IAA) in the concentration range of 0.5-2.0 mg/L on the features of rhizogenesis of Ledeburovsky almond and rough spindle tree microshoots at the stage of in vitro rooting was studied. It was found that the initiation of rhizogenesis in Ledeburovsky almond microshoots under in vitro conditions was observed in all variants of the culture medium ½ MS. However, in the variants containing 0.5-2.0 mg/L IAA and NAA, which were used as inducers of rhizogenesis, rooting was more intense, and on a hormone-free nutrient medium, root formation was observed only in one microshoot. The proportion of rooted microshoots after four weeks of cultivation on medium with IAA was 16.7±3.3–28.3±4.4%, on medium with NAA - 15.0±2.9–30.0±2.9%, after eight - the number of rooted microshoots increased in all variants with auxins by about 2 times (Attachment T, Table T.6). An increase in the concentration of IAA in the nutrient medium led to an increase in the indicator values, so after 8 weeks of cultivation the share of rooted microshoots at a concentration of 1.0 mg/L was 50.0%, at 1.5 mg/L and 2.0 mg/L - according to 51.7% in both cases. On a nutrient medium supplemented with NAA, the option with 1.0 mg/L of this auxin (43.3%) was the best. Considering the biometric parameters of rhizogenesis in vitro, it was noted that the average number of roots from the shoot and the average length of roots in the variants with IAA were slightly higher than these indicators on nutrient media supplemented with NAA, both after 4 and after 8 weeks of cultivation of explants. The best results on a nutrient medium containing IAA were observed after 8 weeks of cultivation at auxin concentrations of 1.0 mg/L and 1.5 mg/L, where the number of roots from the shoot was 1.9 and 2.0 pieces, the length of the roots - 1.7 and 1.8 cm, respectively. In the variants with NAA, the nutrient medium supplemented with 1.0 mg/L of this hormone was relatively the best, 1.9 pieces were the number of roots from the shoot, 1.0 cm was the length of the roots. In the control variant, the longest microshoots were obtained (4.5 and 5.6 cm), but the proportion of rooted explants was only 1.7%, which is many times lower than in the variants containing auxins. During in vitro rooting of Ledeburovsky almond, morphological differences in the forming roots were observed. On a hormone-free nutrient medium, which served as a control, microshoots developed long thin roots (Attachment T, Figure T.8, a), in comparison with variants supplemented with IAA, on which roots of different lengths and normal in thickness were formed (Attachment T, Figure T.8, b). Moreover, on medium with IAA, in most cases, several roots were formed on one explant, and sometimes roots of the second order (Attachment T, Figure T.8, v). The presence of NAA in the nutrient medium led to the formation of short thickened roots in microshoots with some presence of dark loose callus at the base of microshoots (Attachment T, Figure T.8, g, d).
Cultivation of rough spindle tree microshoots on nutrient medium containing IAA and NAA in different concentrations showed that the use of these auxins is ineffective for in vitro rooting of a rough spindle tree. Within 4 weeks, only one microshoot took root on a ½MS nutrient medium supplemented with 2.0 mg/L IAA, which developed one root 1.2 cm long, but its further development was not observed even during 8 weeks of cultivation.
Three variants of soil substrate for ex vitro rooting of Ledeburovsky almond and rough spindle tree were tested, bypassing the stage of in vitro rooting. This allows you to simplify the rooting stage and at the same time get plants adapted to the natural environment. As a result of ex vitro rooting of Ledeburovsky almond for 4 weeks directly in the substrate, bypassing the stage of rhizogenesis in in vitro culture, low values were obtained for all studied parameters (Attachment T, Table T.7). A relatively good result was observed in the case of high-moor peat with an upper layer of perlite, where 36.7% of microshoots took root. The study of biometric indicators of rooting ex vitro Ledeburovsky almond showed that there were no differences in the increment of micro-shoots on 3 variants of the substrate, as well as in the length of the roots (not specified in the table), which developed to 0.9 cm, while the second-order roots were not formed. By the number of leaves, micro-shoots on a substrate of top peat with perlite had the highest indicators (7.5 pcs.). On all substrates, micro-shoots had an intense green color (Attachment T, Figure T.9). However, after 4 weeks of micro-shoots rooting directly in the soil substrates, their further growth and development were not observed, and by the 8th week micro-shoots died. Therefore, ex vitro rooting of Ledeburovsky almond was ineffective compared to in vitro rooting.
Rooting ex vitro rough spindle tree for 4 weeks directly in the substrate, bypassing the in vitro rooting stage, showed good results for all the studied indicators (Attachment U, Table U.4). The largest number of rooted micro-shoots was observed on the variant of top peat with a layer of vermiculite, which was 73.3%. The highest average values of the height of micro-shoots (1.9 cm), the number of leaves (8.8 pcs.) and the number of roots from the shoot (6.6 pcs.) were also observed in the variant with vermiculite. There were no significant differences in root length. Ex vitro-rooted micro-shoots on different substrate variants are shown in Figure U.8 of Attachment U.
Testing of 4 variants of the soil substrate for adapting test tube plants Ledeburovsky almond and rough spindle tree to non-sterile environmental conditions showed the following. Test tube plants Ledeburovsky almond, planted in a non-sterile substrate, were characterized by weak growth and development dynamics. During 4 weeks of adaptation, no growth processes were observed on all substrate variants. At this time, mostly less developed clones (less than 0.6 cm in length with 2-3 leaves) died. Starting from the 5th week of adaptation, the growth of shoots and an increase in the number and size of leaves were observed, and the roots gradually developed.  During 8 weeks of adaptation of micro-plants to non-sterile environmental conditions, the highest survival rate was observed on mixtures of top peat with perlite in a ratio of 2:1 and top peat with vermiculite in a ratio of 1:1, which was 46.7% and 40.0%, respectively (Attachment T, Table T.8). The average values of biometric indicators of micro-plants Ledeburovsky almond during 8 weeks of adaptation to non-sterile conditions were distributed according to the same principle as the survival rate. The plants grew best on substrates of peat and perlite (Attachment T, Figure T.10, a) and peat and vermiculite in a 1:1 ratio (Attachment T, Figure T.10, b).
Adaptation to non-sterile conditions of rough spindle tree micro-shoots rooted in vitro was ineffective on any of the studied variants of soil mixtures. Firstly, because the number of micro-shoots rooted in vitro was minimal, and secondly, when planted in the soil, they died within 2 weeks.
To acclimatize to the natural environment, micro-plants of Ledeburovsky almond, rooted in vitro, and rough spindle tree, rooted ex vitro, were planted in the open ground in arboretum of the A.N. Bukeikhan KazRIFA (Attachment S, Figure S.2). During the 1st month of acclimatization, the increment rough spindle tree was 1.4±0.1 cm, Ledeburovsky almond – 0.8±0.1 cm, the growth of leaves in width and length was observed, and their number increased.
In general, according to the developed methods, the duration of propagation of Ledeburovsky almonds at all stages of microclonal propagation was 32 weeks (8 months), and d rough spindle tree was 24 weeks (6 months).

Recommendations on methods of clonal micropropagation of tree and shrub plant species ledeburov almond and rough spindle tree are developed.
INTRODUCTION OF SCIENTIFIC ACHIEVEMENTS IN PRODUCTION AND THEIR PROMOTION
113 seminars on the implementation of scientific achievements in production were held. 76 acts on the introduction of scientific achievements in production for a total area of more than 4,600 hectares (Attachment F) were received.
Based on the materials of scientific research, 144 scientific articles have been published, incl. 40 in Kazakhstan editions recommended by ESCC of the MES RK, 8 in editions indexed by foreign information resources Web of Science Core Collections and Scopus, 26 in journals from near and far abroad, 70 reports on research results at republican and international conferences (Attachment Kh); 124 articles in periodicals, 109 on Facebook and 120 on Instagram. 2 monographs, 1 study guide are published. 8 appearances on television, 1 on radio. Participated in the work of 25 scientific events.

The 6th International Conference-Meeting “Conservation of Forest Genetic Resources” was held.
7 research internships were conducted in foreign research institutes in English (Latvia, Czech Republic, Serbia, Thailand, South Korea). 1 doctoral and 2 PhD theses were defended in the Russian Federation. 3 employees passed the procedure for recognizing the equivalence of academic degrees. Awarded the academic title of professor to 1 employee, associate professor to 2 employees. 3 employees entered the doctoral program of KazNAU, 1 employee for the postgraduate study of the Russian Federation and 4 employees for the magistracy of the Russian Federation.
4 patent applications submit (Attachment Ts):

1. No. 2018 / 0130.1 dated 02.26.2018 for a Patent for the invention "Method for pre-sowing treatment of Scots pine seeds", authors: Kabanova S.A., Bortsov V.A., Kochegarov I.S., Kabanov A.N.;

2. No. 2018 / 010.4 dated 08.02. 2018 for a patent of the Republic of Kazakhstan for the selection achievement "Variety-hybrid of Scots pine" Tuzimdi Karagai ", authors: Chebotko N.K., Mukanov B.M., Khadiev R.M.;
3. No. 2020/0029.1 dated 20.01.2020 for the Patent for the invention "Method of increasing soil germination of seeds and accelerated growing of planting material of Scots pine", authors: Kabanova S.A., Kochegarov I.S., Kabanov A.N., Isanov T.Sh., Zhumagaliev A.D.;

4. No. 2020/011.4 dated 19.08.2020 for the patent of the Republic of Kazakhstan for the selection achievement "Variety-hybrid of Scots pine" Zhogary Karagai ", authors: Chebotko N.K., Rakhimzhanov A.N., Krekova Ya.A., Chebotko P.V.
Received 4 titles of protection (Attachment Sh):

1. No. 32887 dated 05/29/2018. Patent for the invention "Method for pre-sowing treatment of Scots pine seeds", authors: Kabanova S.A., Bortsov V.A., Kochegarov I.S., Kabanov A.N.;

2. No. 2821 dated 04/28/2018. Patent for a useful model "Method for the optimal. of low-value plantations in Northern Kazakhstan", authors: Kabanova S.A, Mironenko O.N., Bortsov V.A.;
3. No. 894 dated 03/27/2019. Patent for selection achievement "Variety-hybrid of Scots pine" Tuzimdi Karagay ", authors: Chebotko N.K., Mukanov B.M., Khadiev R.M.;

4. Certificate No.2019620121 Russian Federation. Database state registration certificate. Prospects of coniferous introduced species of arboretum and dendrological park of KazRIFA / Zalesov S.V., Krekova Ya.A. Applicant and copyright holder FSBEI of Higher Education, Ural State Forestry University (RU), LLP "KazRIFA" (KZ). - No. 2018622000; declared 12/27/18; publ. 01/18/19, Registry of databases. – P. 1

Based on the materials of scientific research, standards have been developed for determining the environmental productivity and cost assessment of the environmental potential for 5 objects (the main types of forest growing conditions):

- ribbon forests of Irtysh (SFNR "Ertis Ormans", SFNR "Semey Ormans") (pine, birch) (Pavlodar region);

- Siberian larch and Siberian fir of Kazakhstan Altai (East Kazakhstan region);

- the main forest-forming species (pine, birch) of the island pine forests of Kazakhstan (Kostanay region);

- Schrenk spruce of the Northern Tien Shan (Almaty region).
Recommendations (3 items) have been developed for:

- preservation, reproduction and rational forest management in larch forests of Kazakhstan Altai;

- Accelerated cultivation of planting material of trees and shrubs, taking into account the transfer and adaptation of technologies for the forest growing zones of Kazakhstan (north, west, southeast);

- methods of clonal micropropagation of woody-shrub plant species (Ledeburovsky almond and rough spindle tree).
The computer program "Modeling of foci and behavior of a fire in the larch forests of Kazakhstan Altai" has been developed.

A dendrochronological analysis of larch stands in the conditions of Rudny Altai, Southern Altai and Saur was carried out.
ҚОРЫТЫНДЫ
Ғылыми зерттеулер 3 іс-шара бойынша жүргізілді. Зерттеулер Қазақстанның әртүрлі табиғат аймақтарында табиғи және жасанды орман алқаағаштарында жүргізілді, оның ішінде селекциялық-генетикалық нысандарда, орман тұқымбақтарында. Алынған эксперименттік материалдардың талдауы жүзеге асырылды.

Келесі маңызды нәтижелер алынды.

1. Негізгі орман құрайтын тұқымдардың экологиялық өнімділігі мен экологиялық-экономикалық әлеуетінің әзірленген нормативтері көміртегі мен оттегінің осы өсуімен игерілген ағаш массасының өсуінің, сондай-ақ ағаш массасының және өндірілетін оттегінің өсуін құруға СО2 ағымының жиынтық құндылығы жөніндегі деректерге негізделген.

2. Сібір балқарағайының Қазақстандық Алтайда өсіп-өнуінің негізгі қауіпі жас құрылымы бойынша екпелердің пропорционалды емес таралуы болып табылады, ол жас екпелердің мүлдем жоқтығынан байқалады (40 жасқа дейін). Балауса ағаштар (1 және 2 жас кластары) балқарағай  алқаағаштарының барлық алаңының 2,0%-ын, орта жастағылары – 47,7%-ын, толысатындары - 10,5% - ын, толысқан және көнерген екпелер - 39,8%-ын құрайды. Жас құрылымы бойынша балқарағай екпелері әр түрлі жастағы және шартты түрде әр түрлі жастағы екпелерге жатады. Орман шымылдығы астында балқарағайдың табиғи жаңаруы «қанағаттанарлықсыз». Табиғи жаңаруға жәрдемдесу жөніндегі іс-шараларды тұқым жылы жүргізу қажет. Аймақтағы орман дақылдарының өміршеңдігі жоғары - 4,2-4,9 балл. Діңдердің сапасы 2,8-ден 4,3 баллға дейін өзгереді, бұл ағаштардың тығыздығы мен биіктігіне, атыздардың арасындағы қашықтыққа және т. б. байланысты. 545-842 дана/га құрайтын орман дақылдары анағұрлым өнімді болып табылады. Дендрохронология әдістерін қолдана отырып  әр ауданда орман өрті кезеңдері белгіленді. Саур жағдайында 11 жылдық циклмен орман өрттерінің жиілігі байқалады, Кенді Алтайда - 10-нан 60 жасқа дейін, Оңтүстік Алтайда орман өрттерінің минималды кезеңі 36 жылды құрайды деп сеніммен айтуға болады.

3. Жабын материалын минералды тыңайтқыштар және өсу заттарымен бірге пайдалану, кәдімгі қарағай көшеттерінің биіктігі, тамырлары мен сабақтарының ұзындығы және олардың массасы бойынша өсуін едәуір жақсартты, әсіресе суық және жаңбырлы вегетациялық кезеңде. «Ертіс орманы» МОТР тәлімбағында 2018 жылы жабын материалын және ЕМ Еко КZ Культуры мен ЭридГроу өсу заттарын қолдану 33,3-68,6% стандартты бір жылдық көшеттері алуға мүмкіндік берді. Топырақ-климаттық жағдайларға қарамастан ынталандырғыштар және Трихоцин фунгицидімен егу алдындағы өңдеу кәдімгі қарағай тұқымының өнуіне және біржылдық көшеттерінің өсуіне оң әсер етті. Осы белгі бойынша эксперименттердің барлық нұсқалары бақылау егістіктерінен 40-60%-ға асып түсті. Тұқымдарды Байкалмен 1 сағат, Цирконмен (3 және 6 сағат) және Гумат+7 микроэлементтермен (6-12 сағат) себер алдын өңдеу ең жақсы нұсқалар болды. Тұқымдарды ынталандырғыштарға малғаннан  кейін олар Трихоцин ерітіндісіне тағы 2 сағатқа орналастырылды. Тұқым осылай өңдеу патогендік организмдердің азаюына ғана емес, сонымен қатар көшеттердің өсуін жеделдетуге де әсер етті. Шет елдер жағдайында сыналған және Қазақстанда бейімделген кәдімгі қарағай көшеттерін жедел өсіру технологиялары Цитовитті ашық топырақта, тұқымдарды ашық және жабық топырақта Байкал ынталандырғышында сулауға және жабық топырақта Фертик тыңайтқышын сәтті қолдануға мүмкіндік берді. Әр аймақ үшін топырақтың механикалық құрамы мен құнарлылығына байланысты белгілі бір тыңайтқыштар жиынтығы қажет. Барлық зерттелген тәлімбақтарда азот пен фосфор тыңайтқыштарын қолдану үлкен әсер етті, өйткені топырақта олардың жетіспеушілігі бар. Сондай-ақ, ЕМ Еко КZ Культурыды енгізу, топырақты Эридгроу үдеткіші және бор қышқылымен суару кезінде жақсы нәтижелер алынды. «Ертіс орманы» МОТР-дағы күзде отырғызылған кәдімгі қарағай екпелерінің орташа биіктігі көктемде отырғызылған екпелердің осыған ұқсас көрсеткішінен 57%-ға асып түсті, яғни, Павлодар облысы үшін кәдімгі қарағай тұқымдарын жабық топырақта қыс кезінде суық үрлеуден қорғау шартымен күзгі себуді ұсынуға болады.

4. Гумат+7 тыңайтқышын және Trichoderma harzianum (Трихоцин) саңырауқұлақ-антагонистіті кәдімгі қарағай тұқымын сулау кезінде бірге қолдану көшеттердің инфекциялық жапырылуға қарсыласуын арттырды. Осы технологияны қолдану «Көкшетау» МҰТП Арықбалық филиалының тәлімбағында біржылдық көшеттер ауруының таралуын 3,6 есеге және «Ертіс орманы» МОТР тәлімбағында 2 есеге азайтты. «Бұқпа» КМК және «Ертіс орманы» МОТР себу алдында топырақты Bacilus subtilis (Фитоспорин-М) бактериясын қолданып сулағанда тиімді болды. Bacilus subtilis (Фитоспорин-М)  негізіндегі препарат Trichoderma (Трихоцин, Триходерма вериде) саңырауқұлақтарына негізделген препараттарға қарағанда жапырылу ошақтарын суарғанда тиімдірек. Бұл технологияны топыраққа кәдімгі қарағай тұқымын себу сатысында ғана емес, сонымен қатар инфекциялық жапырылу ошақтарында да қолдануға болады. Кәдімгі қарағайды егу алдында топыраққа қарапайым бор қышқылын енгізу барлық зерттеу объектілерінде жұқпалы аурудың таралуын және дамуын төмендетеді.

5. Солтүстік Қазақстанда салпыншақ қайың көшеттерінің өсуіне тұқым себуден кейін топырақты ЕМ Еко КZ Культуры және ЭридГроу препараттарымен суару, сондай-ақ Байкал мен Триходермада тұқымдарды суландыру оң әсер етті (1+2 сағат). Күзгі тұқым себу және орман топырағын, қарашірік немесе бор қышқылын енгізу бір жыл ішінде стандартты отырғызу материалын алуға мүмкіндік берді. Күзгі егіс кезінде топыраққа фосфор және Trichoderma harzianum саңырауқұлақтарының спораларын енгізу қайың өсімдіктерінің жапырақтар тотына төзімділігін арттырды.

6. Алдын ала мәліметтер бойынша ынталандырғыштарды және Deltaspray тамырдың үстіңгі қабатын қоректендіргішті қолдану 3 жыл ішінде Шренк шыршасының стандартты отырғызу материалын алуға мүмкіндік берді. Ынталандырғыштарды (Супер-Гумисол, Рибав Экстра, Альбит) қолдану стандартты көшеттердің 58-89% үлесін қамтамасыз ете отырып, 1 жыл ішінде шырышты еменнің стандартты отырғызу материалын алуға мүмкіндік берді.

7. Жағрапиялық алыс будандастырудан алынған кәдімгі қарағай ұрпақтарында 16, 30, 44, 48 аналық ағаштардың 1-3семьялар биіктігі бойынша көш бастап келеді. Жиынтық индекстік бағалау бойынша (I1+I2) 12 жастағы кәдімгі қарағайдың ГСП-да өсу қарқыны бойынша 1-ден 6-ға дейін орын алған семьялар үздік болды - 12.Отрадненский*6.Озерный; 20.Озерный*12.Отрадненский; 12.Отрадненский*20.Озерный; 20.Озерный*11.Отрадненский; 20.Озерный*5.Озерный; 12.Отрадненский*17.Отрадненский. Жиынтық бағалау бойынша (I1+I2) 12 жастағы жоғары дәрежелерді будандық семьялар алды – 13.Озерный*12.Отрадненский; 5.Озерный*12.Отрадненский; 6.Озерный*20.Озерный.

8. Қарағай сортының гибридті ұрпағы «Жөғары қарағай» сорт мәртебесіне сәйкес келеді. Ол 29 жылда аудандастырылған «Төзімді қарағай» сорт-буданынан биіктігі бойынша – 12,40%-ға, диаметрі бойынша – 3,18%-ға, ұсақ тауарлы сүрек қоры бойынша - 20,23%-ға асып түсті. Сонымен қатар, будандық ұрпақ діңнің жоғары сапасына ие, қоршаған ортаның қолайсыз факторларына, зиянкестер мен ауруларға төзімді.

9. Ледебуров бадамын in vitro дақылына енгізу үшін ең жақсысы 1,0 мг/л 6- БАП-пен толықтырылған MS қоректік ортасы болды, бұл жас өскіндердің жоғары жерсінуіне ықпал етті (76,7%). MS гормонсыз қоректік ортада экспланттарды одан әрі қайта өсіру жас өркеннің бір бөлігіне бүйірлік және адвентивтік өркендерді салу арқылы пролиферациялауды ынталандырды (3,54±0,14 дана/эксплант). Бүйірлік бүршіктердің көмегімен сүйелді қабыржықты in vitro дақылына енгізу үшін 1,0 мг/л кинетинмен толықтырылған В5 қоректік ортасы (өміршеңдік деңгейі 71,7%), жас өскіндердің көмегімен - 1,0 мг/л 6-БAП (өміршеңдік деңгейі 75,0%) толықтырылған WPM қоректік ортасы ең жақсы болды. Гормоналды емес қоректік орта мен фитогормондары бар ортаны ауыстыру кезінде экспланттардың 2 түрін одан әрі қайта өсіру қоректік ортаның құрамына қарамастан адвентивтік өркендердің тікелей қалпына келуіне ықпал етті. Ледебуровский бадамының түтікшедегі өсімдіктерін зарарлы орта жағдайларына бейімдеу үшін оңтайлы субстраттар 2:1 қатынасындағы перлитпен және 1:1 қатынасындағы  вермикулит пен шымтезек қоспасы болды, онда микроөсімдіктердің өмір сүру деңгейі сәйкесінше 46,7% және 40,0% болды. Сүйелді қабыржықтың микроөркендерін ризогенездеу үшін ex vitro-ны тікелей субстратта тамырландыру тиімді болды, бұл тамырланған және зарарлы жағдайларға бейімделген микроөсімдіктерді алуға мүмкіндік берді. Тамырланған микроөркендердің ең көп саны (73,3%) 0,5 см вермикулит қабаты бар шымтезек нұсқасында байқалды.

10. Ғылыми зерттеулердің материалдары бойынша 144 ғылыми мақала, оның ішінде 40-ы ҚР БҒМ БҒССҚК ұсынған қазақстандық басылымдарда, 8-і Web of Science Core Collections және Scopus шетелдік ақпараттық ресурстарымен индекстелетін басылымдарда, 26-сы жақын және алыс шетел журналдарында, 70-і республикалық және халықаралық конференциялардағы зерттеулер нәтижелері бойынша баяндама; 124-і мерзімді басылымдарда жарияланды. 2 монография, 1 оқу құралы жарық көрді. Теледидардан 8, радиодан 1 сөз сөйлеу өткізілді. 25 ғылыми іс-шаралар жұмысына қатысу жүзеге асырылды. Өндіріске ғылыми жетістіктерді енгізу бойынша 113 семинар өткізілді. 4 600 га астам жалпы алаңда ғылыми жетістіктерді өндіріске енгізу туралы 76 акт алынды. 4 қорғау құжаты алынды. «Орман генетикалық ресурстарын сақтау» атты 6-шы халықаралық конференция-кеңес өткізілді. Шетелдік ҒЗҰ-да (Латвия, Чехия, Сербия, Таиланд, Оңтүстік Корея) ағылшын тілінде 7 ғылыми тағылымдама өтілді. Ресей Федерациясында 1 докторлық және 2 кандидаттық диссертация қорғалды. 3 қызметкер ғылыми дәрежелердің баламалылығын тану рәсімінен өтті. 1 қызметкерге профессор, 2 қызметкерге қауымдастырылған профессор (доцент) ғылыми атағы берілді. ҚазҰАУ докторантурасына 3 қызметкер, Ресей Федерациясының аспирантурасына 1 қызметкер және Ресей Федерациясының магистратурасына 4 қызметкер оқуға түсті.
CONCLUSION
Scientific research was carried out in 3 activities. Research has been carried out in natural and artificial forest plantations in various natural zones of Kazakhstan, including objects of selection and genetic purpose, forest nurseries. The analysis of the obtained experimental data is carried out.
The following main results were obtained.
1. The developed standards of ecological productivity and ecological and economic potential of the main forest-forming species are based on data on the total value of increment of wood pulp, assimilated by this increment of carbon and oxygen, as well as CO2 stock for the creation of increment of wood pulp and produced oxygen.
2. The main threat to the existence of Siberian larch in Kazakhstan Altai is the disproportionate distribution of plantings by age structure, expressed in almost complete absence of young stands (up to 40 years old). Youngsters (1st and 2nd age classes) make up 2.0%, middle-aged ones - 47.7%, ripening ones - 10.5%, ripe and overmature ones - 39.8% of the total area of larch stands. According to the age structure, larch stands are classified as uneven-aged and conditionally uneven-aged. Under the forest canopy, the natural regeneration of larch is “unsatisfactory”. Activities to promote natural regeneration should be carried out in the seed year. The viability of forest crops in the region is high - 4.2-4.9 points. The quality of the tree stems varies from 2.8 to 4.3 points, it depends on the density and height of the trees, the distance between the furrows, etc. The most productive are forest crops, numbering 545-842 pcs/ha. Forest fire periods were established in each region using dendrochronological methods. It can be predicted with the greatest confidence that under the conditions of Saur, the frequency of forest fires is traced with a cycle of 11 years, in Rudny Altai - from 10 to 60 years, in the Southern Altai the minimum forest fire period is 36 years.
3. The use of the covering material together with mineral fertilizers and growth substances significantly improved the growth of Scots pine seedlings in height, length of roots and stems and their weight, especially during the cold and rainy growing season. In the nursery SFNR "Ertis Ormans", the use of covering material and growth substances of EM Eco KZ Culture and AridGrow in 2018 made it possible to obtain 33.3-68.6% of standard annual seedlings. Regardless of soil and climatic conditions, pre-sowing treatment with stimulants and fungicide Trichocin had a positive effect on seed germination and growth of one-year Scots pine seedlings. All variants of experiments on this basis exceeded the control crops by 40-60%. The best options were pre-sowing seed treatment with Baikal for 1 hour, Zircon (3 and 6 hours) and Humate + 7 microelements (6-12 hours). After soaking the seeds in stimulants, they were placed in the Trichocin solution for another 2 hours. This seed treatment influenced not only the reduction of pathogenic organisms, but also the acceleration of the growth of seedlings. The technologies of accelerated cultivation of Scots pine seedlings tested in foreign countries and adapted in Kazakhstan made it possible to highlight the successful use of Cytovite in the open field, soaking the seeds in the Baikal stimulator both in the open and in the closed ground and Fertik fertilization in the closed ground. Each region requires a certain set of fertilizers, depending on the mechanical composition and soil fertility. The greatest response in all studied nurseries was given by the use of nitrogen and phosphorus fertilizers, because there is an acute shortage of them in the soil. Also, good results were obtained with the introduction of ЕМ Eco КZ Cultures, watering the soil with AridGrow activator and boric acid. The average height of Scots pine seedlings in autumn sowing in SFNR "Ertis Ormany" exceeded by 57% the same indicator of spring sowing seedlings, therefore, for Pavlodar region, it is possible to offer autumn planting of Scots pine seeds in greenhouses with the condition of protecting them from being blown out in winter.
4. The combined use of the Gumat + 7 fertilizer and the antagonist fungus Trichoderma harzianum (Trichocin) during the soaking of Scots pine seeds increased the seedling resistance to infectious lodging. The use of this technology reduced the prevalence of the disease in one-year-old seedlings in the nursery of the Arykbalyk branch of SNNP "Kokshetau" by 3.6 times and 2 times in the nursery SFNR "Ertic Ormany". The use of the bacterium Bacilus subtilis (Fitosporin-M) was effective in spilling the soil before sowing in MPI FE "Bukpa" and SFNR "Ertic Ormany". The preparation based on Bacilus subtilis (Fitosporin-M) is more effective for spilling in lodging areas than preparations based on fungi of the genus Trichoderma (Trichocin, Trichoderma veride). This technology can be applied not only at the stage of sowing Scots pine seeds in the ground, but also in the foci of infectious lodging. The introduction of boric acid into the soil before sowing pine reduces the prevalence and development of infectious lodging in all research objects.

5. In Northern Kazakhstan, the growth of silver birch seedlings was positively influenced by watering the soil after sowing the seeds with EM Eco KZ Cultures and AridGrow, as well as soaking seeds in Baikal and Trichoderma (1 + 2 hours). Autumn sowing of seeds and the introduction of forest soil, humus or boric acid made it possible to obtain standard planting material within one year. The introduction of phosphorus into the soil during autumn sowing and spores of the fungus Trichoderma harzianum increased the resistance of birch plants to leaf rust.
6. According to preliminary data, the use of stimulants and root feeding with Deltaspray made it possible to obtain a standard Schrenk spruce planting material in 3 years. The use of stimulants (Super-Gumisol, Ribav Extra, Albit) made it possible to obtain standard planting stock of pedunculate oak in 1 year, providing the share of standard seedlings within 58-89%.
7. At the age of 21, Scots pine offspring from geographically distant crossing continue to lead in height by 1-3 families of maternal trees 16, 30, 44, 48. According to the total index score (I1+I2), Scots pine is the best in HSP in 12-year-old the age turned out to be families that took from 1 to 6 ranks in terms of rate increment - 12. Otradnensky * 6. Ozerny; 20.Ozerny * 12.Otradnensky; 12.Otradnensky * 20.Ozerny; 20.Ozerny * 11.Otradnensky; 20.Ozerny * 5.Ozerny; 12.Otradnensky * 17.Otradnensky. According to the total assessment (I1 + I2), high ranks at the age of 12 were occupied by hybrid families - 13. Ozerny * 12. Otradnensky; 5.Ozerny * 12.Otradnensky; 6.Ozerny * 20.Ozerny.
8. The hybrid offspring of the “Zhogary Karagai” pine variety corresponds to the variety status. At the age of 29, it surpassed the zoned hybrid variety “Tuzimdi Karagai” in height - by 12.40%, diameter - by 3.18%, stock of small-scale timber - by 20.23%. In addition, the hybrid offspring has a high-quality stem, resistant to adverse environmental factors, pests and diseases.
9. The best nutrient medium for Ledeburovsky almond in vitro culture was supplemented with 1.0 mg/L 6-BAP, which promoted high survival rate of young shoots (76.7%). Further subculturing of explants on hormone-free nutrient medium MS stimulated proliferation by laying lateral and adventitious shoots on a part of a young shoot (3.54±0.14 pcs/explant). The best nutrient medium B5 supplemented with 1.0 mg/L kinetin (survival rate 71.7%) was the best for introducing a rough spindle tree into an in vitro culture using lateral buds; with the help of young shoots, nutrient medium WPM supplemented with 1.0 mg/L 6-BAP (survival rate 75.0%). Further subculturing of 2 types of explants by alternating a hormone-free nutrient medium and a medium with phytohormones promoted the direct regeneration of adventitious shoots, regardless of the composition of the nutrient medium. The optimal substrates for the adaptation of Ledeburovsky almond test-tube plants to non-sterile environmental conditions were mixtures of high-moor peat with perlite in a ratio of 2: 1 and high-moor peat with vermiculite in a ratio of 1: 1, where the survival rate of microplants was 46.7% and 40.0%, respectively. For the rhizogenesis of rough spindle tree microshoots, it was effective to root ex vitro directly in the substrate, bypassing the stage of in vitro rooting, which made it possible to obtain simultaneously rooted microplants adapted to non-sterile conditions. The largest number of rooted microshoots (73.3%) was observed in the variant from bog peat with a layer of 0.5 cm of vermiculite.
10. Based on the materials of scientific research, 144 scientific articles have been published, incl. 40 in Kazakhstani publications recommended by the ESCC of the MES of RK, 8 in publications indexed by foreign information resources Web of Science Core Collections and Scopus, 26 in journals from near and far abroad, 70 reports on the results of research at republican and international conferences; 124 articles in periodicals. Published 2 monographs, 1 study guide. 8 appearances on television, 1 on radio. Participated in the work of 25 scientific events. 113 seminars were held on the introduction of scientific achievements into production. 76 acts were received on the introduction of scientific achievements into production on a total area of more than 4,600 hectares. 4 titles of protection are received. The 6th International Conference-Meeting “Conservation of Forest Genetic Resources” was held. 7 scientific internships were held in foreign research and development organizations in English (Latvia, Czech Republic, Serbia, Thailand, South Korea). 1 doctoral and 2 master's theses have been defended in the Russian Federation. The procedure for recognizing the equivalence of academic degrees by 3 employees has been completed. Awarded the academic title of professor to 1 employee, associate professor (associate professor) to 2 employees. 3 employees entered the doctoral program of KazNAU, 1 employee for the postgraduate study of the Russian Federation and 4 employees for the magistracy of the Russian Federation.
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ATTACHMENT А
K1 conversion factor values for forest stands

Table A.1 - Values of the K1 conversion factor for aspen stands of ribbon forests of Irtysh, SFNR "Ertis ormany" and "Semei Ormany"
	Age, years
	Iа productivity class
	I productivity class
	II productivity class
	III productivity class

	
	M, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1

	10
	63
	34,3
	0,544
	51
	28,7
	0,563
	38
	23,3
	0,613
	 
	 
	 

	15
	120
	60,4
	0,503
	96
	50,4
	0,525
	70
	39,5
	0,564
	47
	29,0
	0,617

	20
	178
	87,1
	0,489
	145
	73,3
	0,506
	107
	57,5
	0,537
	73
	42,4
	0,581

	25
	227
	110,3
	0,486
	187
	93,9
	0,502
	140
	74,0
	0,529
	96
	54,7
	0,570

	30
	268
	130,3
	0,486
	228
	113,9
	0,500
	171
	89,7
	0,525
	120
	67,5
	0,563

	35
	303
	148,2
	0,489
	264
	132,0
	0,500
	201
	105,2
	0,523
	144
	80,3
	0,558

	40
	336
	165,0
	0,491
	297
	148,9
	0,501
	228
	119,5
	0,524
	165
	91,8
	0,556

	45
	362
	179,2
	0,495
	326
	164,3
	0,504
	255
	133,8
	0,525
	186
	103,3
	0,555

	50
	384
	191,4
	0,498
	353
	178,8
	0,507
	278
	146,6
	0,527
	206
	114,5
	0,556


Table A.2 - Values of the conversion factor K1 for birch stands of island forests in Kazakhstan and ribbon forests of Irtysh, SFNR "Ertis ormany" and "Semei Ormany"
	Age, years
	I productivity class
	II productivity class
	III productivity class
	IV productivity class

	
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1

	10
	33
	25,1
	0,761
	25
	19,4
	0,776
	17
	13,4
	0,788
	13
	10,4
	0,800

	15
	63
	42,9
	0,681
	49
	33,8
	0,690
	38
	26,5
	0,697
	28
	19,5
	0,696

	20
	101
	65,6
	0,650
	77
	50,4
	0,655
	62
	40,9
	0,660
	46
	30,3
	0,659

	25
	141
	89,4
	0,634
	110
	70,2
	0,638
	84
	53,8
	0,640
	62
	39,8
	0,642

	30
	177
	110,8
	0,626
	138
	86,9
	0,630
	105
	66,4
	0,632
	77
	48,8
	0,634

	35
	212
	131,7
	0,621
	163
	101,8
	0,625
	125
	78,3
	0,626
	91
	57,1
	0,627

	40
	242
	149,8
	0,619
	187
	116,3
	0,622
	142
	88,5
	0,623
	102
	63,7
	0,625

	45
	268
	165,5
	0,618
	207
	128,5
	0,621
	159
	98,7
	0,621
	113
	70,4
	0,623

	50
	291
	179,7
	0,618
	226
	140,1
	0,620
	171
	106,2
	0,621
	123
	76,5
	0,622

	55
	313
	193,1
	0,617
	241
	149,4
	0,62
	183
	113,6
	0,621
	133
	82,7
	0,622

	60
	330
	203,9
	0,618
	254
	157,7
	0,621
	195
	121,1
	0,621
	142
	88,3
	0,622

	65
	343
	212,2
	0,619
	267
	165,8
	0,621
	205
	127,4
	0,621
	149
	92,8
	0,623

	70
	356
	220,7
	0,620
	278
	173
	0,622
	212
	131,9
	0,622
	156
	97,3
	0,624

	75
	366
	227,3
	0,621
	288
	179,5
	0,623
	219
	136,5
	0,623
	161
	100,6
	0,625

	80
	376
	234,0
	0,622
	296
	184,9
	0,625
	225
	140,6
	0,625
	168
	105
	0,625




Table A.3 - Values of the conversion factor K1 for Siberian larch and fir in Kazakhstan Altai
	Age А, years
	I productivity class
	II productivity class
	III productivity class
	IV productivity class
	V productivity class

	
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1

	Siberian larch of Kazakhstan Altai

	

	20
	69
	52,0
	0,754
	57
	43,5
	0,763
	48
	37,1
	0,773
	38
	30,3
	0,797
	31
	25,4
	0,819

	40
	215
	145,1
	0,675
	178
	121,0
	0,680
	143
	98,0
	0,685
	106
	73,8
	0,696
	80
	56,5
	0,706

	60
	383
	250,6
	0,654
	316
	208,0
	0,658
	252
	166,9
	0,662
	183
	122,6
	0,670
	134
	90,9
	0,678

	80
	536
	346,4
	0,646
	440
	285,5
	0,649
	348
	227,0
	0,652
	254
	167,1
	0,658
	180
	119,9
	0,666

	100
	649
	416,6
	0,642
	540
	348,1
	0,645
	430
	278,6
	0,648
	313
	204,4
	0,653
	222
	146,4
	0,659

	120
	734
	469,7
	0,640
	615
	395,1
	0,642
	494
	318,8
	0,645
	360
	234,0
	0,650
	258
	169,2
	0,656

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	160
	846
	541,0
	0,639
	711
	456,2
	0,642
	580
	373,7
	0,644
	424
	274,9
	0,648
	302
	197,6
	0,654

	180
	880
	563,1
	0,640
	742
	476,5
	0,642
	605
	390,0
	0,645
	445
	288,7
	0,649
	316
	206,9
	0,655

	200
	905
	579,8
	0,641
	764
	491,2
	0,643
	624
	402,7
	0,645
	461
	299,4
	0,649
	327
	214,3
	0,655

	220
	926
	594,1
	0,642
	782
	503,4
	0,644
	640
	413,6
	0,646
	474
	308,3
	0,650
	335
	219,9
	0,656

	240
	936
	601,6
	0,643
	795
	512,7
	0,645
	652
	421,9
	0,647
	482
	314
	0,651
	340
	223,6
	0,658

	260
	946
	609,1
	0,644
	805
	520,1
	0,646
	659
	427,4
	0,649
	489
	319,2
	0,653
	345
	227,3
	0,659

	280
	956
	616,6
	0,645
	810
	524,3
	0,647
	665
	432,2
	0,650
	494
	323,1
	0,654
	348
	229,8
	0,660

	Siberian fir of Kazakhstan Altai

	20
	67
	33,0
	0,493
	54
	27,5
	0,509
	43
	22,5
	0,523
	32
	17,5
	0,547
	 
	 
	 

	30
	129
	58,5
	0,453
	80
	38,4
	0,480
	66
	32,1
	0,486
	49
	24,8
	0,506
	35
	18,6
	0,531

	40
	174
	76,0
	0,437
	136
	61,0
	0,449
	104
	48,1
	0,463
	74
	35,5
	0,480
	50
	25,2
	0,504

	50
	246
	103,8
	0,422
	192
	83,2
	0,433
	143
	63,8
	0,446
	105
	48,5
	0,462
	69
	33,2
	0,481

	60
	319
	130,4
	0,409
	248
	104,8
	0,423
	185
	80,5
	0,435
	137
	61,5
	0,449
	89
	41,8
	0,470

	70
	377
	152,9
	0,406
	300
	124,8
	0,416
	224
	95,8
	0,428
	175
	76,8
	0,439
	106
	48,8
	0,460

	80
	431
	172,8
	0,401
	342
	140,6
	0,411
	258
	109,0
	0,422
	205
	88,4
	0,431
	122
	55,3
	0,453

	90
	485
	192,9
	0,398
	381
	155,3
	0,408
	288
	120,6
	0,419
	229
	98,1
	0,428
	139
	62,4
	0,449

	100
	529
	209,0
	0,395
	419
	169,5
	0,405
	317
	131,8
	0,416
	248
	105,5
	0,425
	151
	67,4
	0,446

	110
	572
	225,1
	0,394
	449
	180,9
	0,403
	342
	141,5
	0,414
	266
	112,8
	0,424
	161
	71,5
	0,444

	120
	593
	233,3
	0,393
	471
	189,5
	0,402
	355
	146,5
	0,413
	276
	116,9
	0,424
	170
	75,2
	0,442


Table А.4 - Values of the K1 conversion factor for closed pine stands (Kostanay region) and ribbon forests of Irtysh, SFNR "Ertis ormany" and "Semei Ormany"
	Age А, years
	Iа productivity class
	I productivity class
	II productivity class
	III  productivity class
	IV productivity class

	
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1

	Pine stands (Kostanay region)

	20
	66
	39,1
	0,592
	56
	33,8
	0,604
	47
	29,3
	0,623
	38
	24,7
	0,650
	31
	21,3
	0,687

	30
	155
	82,1
	0,530
	128
	69,3
	0,541
	104
	57,2
	0,550
	83
	47,0
	0,566
	65
	38,0
	0,585

	40
	253
	127,8
	0,505
	208
	106,8
	0,513
	169
	88,0
	0,521
	133
	70,8
	0,532
	102
	55,9
	0,548

	50
	352
	173,5
	0,493
	288
	144,2
	0,501
	232
	117,9
	0,508
	182
	94,4
	0,519
	139
	74,0
	0,532

	60
	446
	217,6
	0,488
	364
	180,0
	0,495
	291
	145,6
	0,500
	229
	117,0
	0,511
	173
	90,4
	0,523

	70
	531
	257,5
	0,485
	434
	213,2
	0,491
	346
	172,3
	0,498
	272
	137,8
	0,507
	204
	105,7
	0,518

	80
	609
	294,7
	0,484
	495
	242,6
	0,490
	397
	197,2
	0,497
	311
	156,9
	0,505
	232
	119,7
	0,516

	90
	677
	327,4
	0,484
	553
	270,9
	0,490
	440
	218,3
	0,496
	344
	173,4
	0,504
	258
	132,7
	0,514

	100
	738
	357,3
	0,484
	601
	294,6
	0,490
	479
	237,8
	0,496
	373
	188,0
	0,504
	280
	144,2
	0,515

	110
	792
	384,1
	0,485
	646
	317,1
	0,491
	513
	255,1
	0,497
	401
	202,3
	0,504
	299
	154,1
	0,515

	120
	840
	408,2
	0,486
	680
	334,6
	0,492
	544
	271
	0,498
	424
	214,5
	0,506
	317
	163,7
	0,516

	Pine stands ribbon forests of Irtysh, SFNR "Ertis ormany" and "Semei Ormany"

	20
	-
	-
	-
	-
	-
	-
	94
	50,4
	0,536
	75
	41,5
	0,553
	54
	31,6
	0,585

	30
	-
	-
	-
	-
	-
	-
	184
	90,4
	0,491
	154
	76,4
	0,496
	122
	62,0
	0,508

	40
	-
	-
	-
	-
	-
	-
	259
	125,6
	0,485
	214
	104,1
	0,486
	172
	84,8
	0,493

	50
	-
	-
	-
	-
	-
	-
	317
	153,6
	0,485
	258
	126,0
	0,488
	208
	103,2
	0,496

	60
	-
	-
	-
	-
	-
	-
	362
	176,1
	0,486
	291
	143,1
	0,492
	233
	116,6
	0,500

	70
	-
	-
	-
	-
	-
	-
	396
	193,3
	0,488
	315
	156,0
	0,495
	252
	127,1
	0,504

	80
	-
	-
	-
	-
	-
	-
	421
	206,3
	0,490
	333
	166,1
	0,499
	266
	135,3
	0,509

	90
	-
	-
	-
	-
	-
	-
	441
	216,7
	0,491
	346
	173,3
	0,501
	276
	141,3
	0,512

	100
	-
	-
	-
	-
	-
	-
	454
	223,9
	0,493
	356
	179,2
	0,503
	283
	145,7
	0,515

	110
	-
	-
	-
	-
	-
	-
	464
	229,5
	0,495
	362
	182,9
	0,505
	288
	149
	0,517

	120
	-
	-
	-
	-
	-
	-
	471
	233,6
	0,496
	367
	185,9
	0,507
	291
	151,1
	0,519

	130
	-
	-
	-
	-
	-
	-
	474
	235,6
	0,497
	369
	187,3
	0,508
	292
	152,2
	0,521

	140
	-
	-
	-
	-
	-
	-
	476
	237,1
	0,498
	370
	188,2
	0,509
	293
	153
	0,522


Table A.5 - Values of the K1 conversion factor for Schrenk spruce stands in the Northern Tien Shan
	Age, years
	I productivity class
	II productivity class
	III productivity class
	IV productivity class

	
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1
	М, m3/hа
	F, t/hа
	К1

	30
	188
	119,4
	0,635
	156
	102,5
	0,657
	130
	88,6
	0,682
	98
	69,5
	0,709

	40
	273
	162,4
	0,595
	223
	136,8
	0,613
	179
	113,9
	0,636
	137
	91,7
	0,669

	50
	359
	206,0
	0,574
	291
	171,7
	0,590
	233
	142,3
	0,611
	177
	113,2
	0,640

	60
	446
	250,2
	0,561
	360
	207,4
	0,576
	288
	171,1
	0,594
	217
	134,8
	0,621

	70
	534
	295,0
	0,552
	431
	244,3
	0,567
	342
	200,0
	0,585
	258
	157,0
	0,609

	80
	622
	339,5
	0,546
	503
	281,6
	0,560
	393
	227,0
	0,578
	298
	178,6
	0,599

	90
	699
	379,5
	0,543
	566
	314,5
	0,556
	441
	252,8
	0,573
	329
	195,9
	0,595

	100
	762
	412,5
	0,541
	615
	340,6
	0,554
	481
	274,6
	0,571
	357
	211,5
	0,592

	110
	816
	441,5
	0,541
	656
	363,1
	0,554
	511
	291,3
	0,570
	381
	225,1
	0,591

	120
	860
	465,6
	0,541
	690
	382,1
	0,554
	539
	306,9
	0,569
	403
	237,8
	0,590

	130
	901
	488,4
	0,542
	720
	399,1
	0,554
	563
	320,7
	0,57
	420
	248,1
	0,591

	140
	941
	510,6
	0,543
	748
	415,2
	0,555
	584
	333,2
	0,571
	436
	257,6
	0,591

	150
	968
	526,5
	0,544
	774
	430,2
	0,556
	601
	343,5
	0,572
	450
	266,4
	0,592

	160
	994
	541,8
	0,545
	798
	444,5
	0,557
	616
	352,9
	0,573
	462
	273,8
	0,593

	170
	1017
	555,7
	0,546
	821
	457,9
	0,558
	630
	361,7
	0,574
	473
	281,0
	0,594

	160
	1038
	568,6
	0,548
	842
	470,4
	0,559
	644
	370,4
	0,575
	483
	287,5
	0,595

	190
	1062
	582,8
	0,549
	862
	482,5
	0,560
	658
	379,0
	0,576
	492
	293,3
	0,596

	200
	1081
	594,5
	0,550
	879
	493,0
	0,561
	670
	386,9
	0,577
	500
	298,8
	0,598

	210
	1100
	606,2
	0,551
	893
	501,9
	0,562
	680
	393,5
	0,579
	506
	303,1
	0,599

	220
	1118
	617,4
	0,552
	906
	510,4
	0,563
	689
	399,4
	0,58
	511
	306,9
	0,601

	230
	1132
	626,6
	0,554
	918
	518,5
	0,565
	697
	405,1
	0,581
	514
	309,6
	0,602

	240
	1142
	633,7
	0,555
	929
	525,7
	0,566
	704
	410,2
	0,583
	516
	311,6
	0,604



ATTACHMENT B
Relationship between aboveground phytomass and wood stock
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	Figure B.1 - Relationship between aboveground phytomass and wood stock of Siberian larch in Kazakhstan Altai (East Kazakhstan region) for I-V productivity class


	[image: image15.png]duTomacca Hag3emHas, T/ra

300

250

200

150

100

50

y=03778x+9,6211

¢ | Gonuter  m |l Gonuter 4 Il GonuTeT

% IV GoHuTer

3anac apesecHblii, M3/ra
#V Gouuter

R?=0,9998
¥ =0,3865% + 8,0057 .
R?=0,9998 .
¥ =0,396x+6,4938 . "
R?=0,9998 ne
¥=0,4051x + 5,3349 ar *
- »
R?=0,9998 Y
1 y=0418x+4,2946 o |
R?=0,9999 e
X
xot
i Lt
ol
P R R N R N N N N N NN
SS8888888833888398838398833888
o H A N NN AN NN M S S S T S N NN NN

600 -





	Figure B.2 - Relationship between aboveground phytomass and wood stock of Siberian fir in Kazakhstan Altai (East Kazakhstan region) for I-V productivity class
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	Figure B.3 - Relationship between aboveground phytomass and wood stock of Schrenk spruce in the Northern Tien Shan (Almaty region) for I-IV productivity class
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	Figure B.4 - Relationship between aboveground phytomass and wood stock of pine stands (Kostanay region) for Iа-IV productivity class
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	Figure B.5 - Relationship between aboveground phytomass and wood stock of pine forest stands ribbon forests of Irtysh, SFNR "Ertis ormany" and "Semei Ormany" (Pavlodar region) for II-IV productivity class
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	Figure B.6 - Relationship between aboveground phytomass and wood stock of birch stands of island pine forests in Kazakhstan (Kostanay region) and ribbon forests of Irtysh, SFNR "Ertis ormany" and "Semei Ormany" (Pavlodar region) for I-IV productivity class
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	Figure B.7 - Relationship between aboveground phytomass and wood stock of aspen stands ribbon forests of Irtysh, SFNR "Ertis ormany" and "Semei Ormany" (Pavlodar region) for Ia-III productivity class



ATTACHMENT V
Valuation of bioecological productivity of 5-20-year-old stands of Siberian larch and fir, Schrenk spruce, pine, birch and aspen per 1 ha
Table V.1 - Cost estimate of bioecological productivity of Siberian larch stands in Kazakhstan Altai (East Kazakhstan region) per 1 ha
	Age, year
	stock of wood,

m3/hа
	average-periodic increment, m3/hа
	phytomass 20-year increment, t/hа
	Cost, thousand tenge

	
	
	
	
	medium-periodic increment of wood pulp
	organic carbon
	organic oxygen
	Stock of СО2
	O2 emissions
	increment of wood pulp
	wood from the mass of the cumulative total
	environmental and ecosystem services
	wood mass increment in conjunction with ecosystem services
	increment of wood pulp and ecosystem services with cumulative total

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	I productivity class

	20
	69
	69
	52,0
	169,5
	25,3
	21,8
	95,2
	72,8
	384,6
	384,6
	11,5
	396,1
	396,1

	40
	215
	146
	98,6
	346,8
	48,0
	41,3
	180,3
	138,0
	754,4
	1139,0
	34,1
	788,5
	1184,6

	60
	383
	168
	109,9
	397,5
	53,5
	46,0
	201,1
	153,8
	851,9
	1990,9
	59,9
	911,8
	2096,4

	80
	536
	153
	98,8
	362,9
	48,1
	41,4
	180,9
	138,4
	771,7
	2762,6
	83,1
	854,8
	2951,2

	100
	649
	113
	72,5
	270,8
	35,3
	30,4
	132,8
	101,6
	570,9
	3333,5
	101,8
	672,7
	3623,8

	120
	734
	85
	54,4
	206,3
	26,5
	22,8
	99,6
	76,2
	431,4
	3764,9
	116,3
	547,7
	4171,6

	140
	795
	61
	39,0
	151,1
	19,0
	16,3
	71,3
	54,6
	312,3
	4077,2
	126,7
	439,0
	4610,5

	160
	846
	51
	32,6
	128,0
	15,9
	13,7
	59,6
	45,6
	262,8
	4340,0
	135,3
	398,1
	5008,7

	180
	880
	34
	21,8
	88,9
	10,6
	9,1
	39,8
	30,5
	178,9
	4518,9
	141,2
	320,1
	5328,7

	200
	905
	25
	16,0
	68,2
	7,8
	6,7
	29,3
	22,4
	134,4
	4653,3
	145,6
	279,9
	5608,7

	220
	926
	21
	13,5
	59,0
	6,6
	5,6
	24,7
	18,9
	114,8
	4768,0
	149,2
	263,9
	5872,6

	240
	936
	10
	6,4
	33,6
	3,1
	2,7
	11,8
	9,0
	60,2
	4828,2
	151,4
	211,7
	6084,3

	260
	946
	10
	6,4
	33,6
	3,1
	2,7
	11,8
	9,0
	60,2
	4888,5
	153,3
	213,5
	6297,8

	280
	956
	10
	6,5
	33,6
	3,1
	2,7
	11,8
	9,0
	60,2
	4948,7
	154,7
	214,9
	6512,6


Continuation of Table V.1
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	II productivity class

	20
	57
	57
	43,5
	133,8
	21,2
	18,2
	79,6
	60,9
	313,7
	313,7
	9,7
	323,4
	323,4

	40
	178
	121
	82,3
	266,6
	40,1
	34,5
	150,6
	115,2
	607,0
	920,7
	28,9
	635,8
	959,3

	60
	316
	138
	90,8
	301,9
	44,2
	38,0
	166,2
	127,1
	677,4
	1598,0
	50,7
	728,0
	1687,3

	80
	440
	124
	80,5
	272,8
	39,2
	33,7
	147,3
	112,7
	605,7
	2203,8
	70,3
	676,0
	2363,3

	100
	540
	100
	64,5
	223,0
	31,4
	27,0
	118,0
	90,3
	489,7
	2693,5
	86,1
	575,8
	2939,1

	120
	615
	75
	48,2
	171,1
	23,4
	20,2
	88,1
	67,4
	370,2
	3063,7
	98,4
	468,6
	3407,7

	140
	670
	55
	35,3
	129,6
	17,2
	14,8
	64,6
	49,4
	275,6
	3339,4
	107,2
	382,8
	3790,5

	160
	711
	41
	26,3
	100,6
	12,8
	11,0
	48,2
	36,9
	209,5
	3548,9
	114,4
	323,9
	4114,5

	180
	742
	31
	19,9
	79,8
	9,7
	8,3
	36,4
	27,9
	162,1
	3711,0
	119,4
	281,6
	4396,0

	200
	764
	22
	14,1
	61,2
	6,9
	5,9
	25,9
	19,8
	119,7
	3830,7
	123,1
	242,8
	4638,9

	220
	782
	18
	11,6
	52,9
	5,6
	4,9
	21,2
	16,2
	100,8
	3931,5
	126,2
	227,0
	4865,8

	240
	795
	13
	8,4
	42,5
	4,1
	3,5
	15,3
	11,7
	77,1
	4008,6
	128,1
	205,2
	5071,0

	260
	805
	10
	6,5
	36,3
	3,1
	2,7
	11,8
	9,0
	62,9
	4071,4
	129,7
	192,5
	5263,6

	280
	810
	5
	3,2
	25,9
	1,6
	1,4
	5,9
	4,5
	39,3
	4110,7
	130,8
	170,1
	5433,7

	III productivity class

	20
	48
	48
	37,1
	100,8
	18,1
	15,5
	67,9
	51,9
	254,2
	254,2
	8,0
	262,2
	262,2

	40
	143
	95
	65,1
	179,3
	31,7
	27,3
	119,1
	91,1
	448,5
	702,8
	23,7
	472,3
	734,5

	60
	252
	109
	72,2
	202,7
	35,1
	30,2
	132,0
	101,0
	501,0
	1203,8
	41,7
	542,7
	1277,2

	80
	348
	96
	62,6
	181,0
	30,5
	26,2
	114,5
	87,6
	439,8
	1643,6
	57,7
	497,6
	1774,7

	100
	430
	82
	53,1
	157,6
	25,9
	22,3
	97,2
	74,4
	377,4
	2021,1
	70,8
	448,2
	2222,9

	120
	494
	64
	41,3
	127,6
	20,1
	17,3
	75,5
	57,8
	298,3
	2319,3
	80,8
	379,1
	2602,0

	140
	542
	48
	31,0
	100,8
	15,1
	13
	56,7
	43,3
	228,9
	2548,3
	88,1
	317,0
	2919,1

	160
	580
	38
	24,5
	84,1
	11,9
	10,3
	44,8
	34,3
	185,4
	2733,7
	94,0
	279,5
	3198,6

	180
	605
	25
	16,1
	62,4
	7,9
	6,8
	29,5
	22,6
	129,2
	2863,0
	98,1
	227,4
	3425,9

	200
	624
	19
	12,3
	52,4
	6,0
	5,1
	22,4
	17,2
	103,1
	2966,1
	101,2
	204,3
	3630,3

	220
	640
	16
	10,3
	47,4
	5,0
	4,3
	18,9
	14,5
	90,1
	3056,2
	103,7
	193,8
	3824,1

	240
	652
	12
	7,8
	40,7
	3,8
	3,3
	14,2
	10,9
	72,9
	3129,1
	105,3
	178,2
	4002,3

	260
	659
	7
	4,5
	32,4
	2,2
	1,9
	8,3
	6,4
	51,2
	3180,3
	106,6
	157,7
	4160,0

	280
	665
	6
	3,9
	30,7
	1,9
	1,6
	7,1
	5,5
	46,8
	3227,1
	107,5
	154,3
	4314,3


Continuation of Table V.1
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	IV productivity class

	20
	38
	38
	30,3
	76,3
	14,7
	12,7
	55,4
	42,4
	201,5
	201,5
	5,94
	207,4
	207,4

	40
	106
	68
	47,3
	123,9
	23,0
	19,8
	86,6
	66,3
	319,6
	521,0
	17,64
	337,2
	544,6

	60
	183
	77
	51,6
	138,2
	25,1
	21,6
	94,4
	72,2
	351,5
	872,5
	30,98
	382,4
	927,0

	80
	254
	71
	46,7
	128,6
	22,8
	19,6
	85,5
	65,4
	321,9
	1194,4
	42,95
	364,9
	1291,9

	100
	313
	59
	38,5
	109,6
	18,8
	16,1
	70,5
	53,9
	268,9
	1463,3
	52,63
	321,5
	1613,5

	120
	360
	47
	30,6
	90,5
	14,9
	12,8
	55,9
	42,8
	216,9
	1680,3
	60,13
	277,1
	1890,5

	140
	395
	35
	22,7
	71,5
	11,1
	9,5
	41,6
	31,8
	165,5
	1845,7
	65,53
	231,0
	2121,5

	160
	424
	29
	18,8
	62,0
	9,2
	7,9
	34,4
	26,3
	139,8
	1985,5
	69,95
	209,7
	2331,3

	180
	445
	21
	13,6
	49,3
	6,6
	5,7
	24,9
	19,1
	105,6
	2091,1
	73,01
	178,6
	2509,8

	200
	461
	16
	10,4
	41,3
	5,1
	4,4
	19,0
	14,5
	84,3
	2175,4
	75,28
	159,6
	2669,4

	220
	474
	13
	8,5
	36,6
	4,1
	3,5
	15,5
	11,8
	71,5
	2246,9
	77,14
	148,6
	2818,0

	240
	482
	8
	5,2
	28,6
	2,5
	2,2
	9,5
	7,3
	50,1
	2297,0
	78,31
	128,4
	2946,5

	260
	489
	7
	4,6
	27,0
	2,2
	1,9
	8,4
	6,4
	45,9
	2342,9
	79,26
	125,2
	3071,7

	280
	494
	5
	3,3
	23,9
	1,6
	1,4
	6,0
	4,6
	37,5
	2380,4
	79,97
	117,4
	3189,1

	V productivity class

	20
	31
	31
	25,4
	50,5
	12,4
	10,6
	46,5
	35,5
	155,5
	155,5
	4,2
	159,7
	159,7

	40
	80
	49
	34,6
	71,5
	16,8
	14,5
	63,3
	48,4
	214,5
	370,1
	12,4
	227,0
	386,7

	60
	134
	54
	36,6
	77,4
	17,8
	15,3
	67,0
	51,3
	228,8
	598,9
	21,8
	250,6
	637,3

	80
	180
	46
	30,6
	68,0
	14,9
	12,8
	56,1
	42,9
	194,7
	793,6
	30,2
	225,0
	862,3

	100
	222
	42
	27,7
	63,4
	13,5
	11,6
	50,7
	38,7
	177,9
	971,5
	37,1
	214,9
	1077,2

	120
	258
	36
	23,6
	56,4
	11,5
	9,9
	43,2
	33,1
	154,1
	1125,5
	42,3
	196,4
	1273,6

	140
	280
	22
	14,4
	40,0
	7,0
	6
	26,4
	20,2
	99,6
	1225,2
	46,1
	145,8
	1419,3

	160
	302
	22
	14,4
	40,0
	7,0
	6
	26,3
	20,1
	99,4
	1324,6
	49,2
	148,7
	1568,0

	180
	316
	14
	9,2
	30,7
	4,5
	3,8
	16,8
	12,8
	68,6
	1393,2
	51,4
	120,0
	1688,0

	200
	327
	11
	7,2
	27,2
	3,5
	3
	13,2
	10,1
	57,0
	1450,2
	53,0
	110,0
	1798,0

	220
	335
	8
	5,2
	23,7
	2,6
	2,2
	9,6
	7,3
	45,4
	1495,6
	54,3
	99,7
	1897,7

	240
	340
	5
	3,3
	20,2
	1,6
	1,4
	6,0
	4,6
	33,8
	1529,4
	55,1
	88,9
	1986,6

	260
	345
	5
	3,3
	20,2
	1,6
	1,4
	6,0
	4,6
	33,8
	1563,2
	55,8
	89,6
	2076,2

	280
	348
	3
	2,0
	17,9
	1,0
	0,8
	3,6
	2,8
	26,1
	1589,3
	56,3
	82,4
	2158,6


Table V.2 - Cost estimation of biological productivity of stands of Siberian fir in Kazakhstan Altai (East Kazakhstan region) per 1 ha
	Age, year
	stock of wood,

m3/hа
	average-periodic increment, m3/hа
	phytomass 20-year increment, t/hа
	Cost, thousand tenge

	
	
	
	
	medium-periodic increment of wood pulp
	organic carbon
	organic oxygen
	Stock of СО2
	O2 emissions
	increment of wood pulp
	wood from the mass of the cumulative total
	environmental and ecosystem services
	wood mass increment in conjunction with ecosystem services
	increment of wood pulp and ecosystem services with cumulative total

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	I productivity class

	20
	67
	67
	33,0
	63,9
	16,1
	13,8
	60,4
	46,2
	200,4
	200,4
	17,0
	217,3
	217,3

	30
	129
	62
	28,1
	106,9
	13,7
	11,8
	51,4
	39,3
	223,1
	423,5
	31,1
	254,1
	471,5

	40
	174
	45
	19,7
	141,2
	9,6
	8,2
	36,0
	27,5
	222,5
	645,9
	46,6
	269,0
	740,5

	50
	246
	72
	30,4
	166,8
	14,8
	12,7
	55,6
	42,5
	292,4
	938,3
	65,3
	357,7
	1098,2

	60
	319
	73
	29,9
	183,7
	14,5
	12,5
	54,6
	41,8
	307,1
	1245,4
	84,6
	391,7
	1489,9

	70
	377
	58
	23,5
	191,8
	11,5
	9,9
	43,1
	33,0
	289,3
	1534,7
	102,3
	391,6
	1881,5

	80
	431
	54
	21,7
	191,3
	10,5
	9,1
	39,6
	30,3
	280,8
	1815,5
	117,5
	398,4
	2279,9

	90
	485
	54
	21,5
	182,1
	10,5
	9,0
	39,3
	30,1
	271,0
	2086,6
	131,7
	402,7
	2682,6

	100
	529
	44
	17,4
	164,2
	8,5
	7,3
	31,8
	24,3
	236,1
	2322,7
	144,0
	380,1
	3062,7

	110
	572
	43
	16,9
	137,6
	8,3
	7,1
	31,0
	23,7
	207,7
	2530,4
	154,9
	362,6
	3425,4

	120
	593
	21
	8,3
	102,3
	4,0
	3,5
	15,1
	11,6
	136,5
	2666,9
	161,4
	297,9
	3723,3

	II productivity class

	20
	54
	54
	27,5
	47,1
	13,4
	11,5
	50,3
	38,5
	160,8
	160,8
	13,5
	174,3
	174,3

	30
	80
	26
	12,5
	74,4
	6,1
	5,2
	22,8
	17,5
	126,0
	286,8
	24,7
	150,8
	325,0

	40
	136
	56
	25,1
	96,6
	12,2
	10,5
	46,0
	35,2
	200,5
	487,3
	37,0
	237,6
	562,6

	50
	192
	56
	24,2
	113,6
	11,8
	10,2
	44,4
	33,9
	213,9
	701,2
	52,0
	265,9
	828,4

	60
	248
	56
	23,7
	125,4
	11,5
	9,9
	43,3
	33,2
	223,3
	924,5
	67,3
	290,6
	1119,0

	70
	300
	52
	21,6
	131,9
	10,5
	9,1
	39,6
	30,3
	221,4
	1145,9
	81,4
	302,8
	1421,8

	80
	342
	42
	17,3
	133,3
	8,4
	7,2
	31,6
	24,2
	204,7
	1350,6
	93,5
	298,2
	1720,0

	90
	381
	39
	15,9
	129,5
	7,7
	6,7
	29,1
	22,3
	195,3
	1545,9
	104,8
	300,1
	2020,1

	100
	419
	38
	15,4
	120,4
	7,5
	6,4
	28,2
	21,5
	184,0
	1729,9
	114,6
	298,6
	2318,7

	110
	449
	30
	12,1
	106,2
	5,9
	5,1
	22,1
	16,9
	156,2
	1886,1
	123,2
	279,5
	2598,2

	120
	471
	22
	8,8
	86,8
	4,3
	3,7
	16,2
	12,4
	123,4
	2009,5
	128,4
	251,8
	2850,0


Continuation of Table V.2

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	III productivity class

	20
	43
	43
	30,6
	52,0
	11
	9,4
	41,2
	31,5
	145,1
	145,1
	10,1
	155,2
	155,2

	30
	66
	23
	50,7
	86,0
	5,4
	4,7
	20,5
	15,6
	132,2
	277,3
	18,6
	150,8
	306,0

	40
	104
	38
	66,6
	113,0
	8,6
	7,4
	32,2
	24,6
	185,8
	463,1
	27,8
	213,6
	519,6

	50
	143
	39
	78,3
	133,0
	8,5
	7,3
	31,8
	24,4
	205,0
	668,1
	39,0
	244,0
	763,6

	60
	185
	42
	85,8
	146,0
	8,9
	7,7
	33,4
	25,6
	221,6
	889,7
	50,6
	272,2
	1035,8

	70
	224
	39
	89,2
	153,0
	8,1
	7,0
	30,5
	23,4
	222,0
	1111,7
	61,1
	283,1
	1318,9

	80
	258
	34
	88,3
	154,0
	7,0
	6,0
	26,3
	20,1
	213,4
	1325,1
	70,2
	283,6
	1602,5

	90
	288
	30
	83,3
	151,0
	6,1
	5,3
	23,0
	17,6
	203,0
	1528,1
	78,7
	281,7
	1884,2

	100
	317
	29
	74,1
	142,0
	5,9
	5,1
	22,1
	16,9
	192,0
	1720,1
	86,0
	278,0
	2162,3

	110
	342
	25
	60,8
	130,0
	5,0
	4,3
	18,9
	14,5
	172,7
	1892,8
	92,6
	265,3
	2427,5

	120
	355
	13
	43,2
	114,0
	2,6
	2,2
	9,8
	7,5
	136,1
	2028,9
	96,4
	232,5
	2660,1

	IV productivity class

	20
	32
	32
	17,5
	19,5
	8,5
	7,3
	32,0
	24,5
	91,8
	91,8
	7,9
	99,7
	99,7

	30
	49
	17
	8,6
	35,0
	4,2
	3,6
	15,7
	12,0
	70,5
	162,3
	14,5
	85,0
	184,7

	40
	74
	25
	12,0
	47,4
	5,8
	5,0
	22,0
	16,8
	97,0
	259,4
	21,7
	118,7
	303,4


	50
	105
	31
	14,3
	56,7
	7,0
	6,0
	26,2
	20,1
	116,0
	375,3
	30,4
	146,4
	449,8

	60
	137
	32
	14,4
	62,7
	7,0
	6,0
	26,3
	20,1
	122,1
	497,5
	39,4
	161,5
	611,3

	70
	175
	38
	16,7
	65,6
	8,1
	7,0
	30,5
	23,4
	134,6
	632,1
	47,6
	182,2
	793,5

	80
	205
	30
	12,9
	65,4
	6,3
	5,4
	23,7
	18,1
	118,9
	751,0
	54,7
	173,6
	967,1

	90
	229
	24
	10,3
	62,0
	5,0
	4,3
	18,8
	14,4
	104,5
	855,5
	61,3
	165,8
	1132,9

	100
	248
	19
	8,1
	55,4
	3,9
	3,4
	14,8
	11,3
	88,8
	944,3
	67,0
	155,8
	1288,7

	110
	266
	18
	7,6
	45,7
	3,7
	3,2
	14,0
	10,7
	77,3
	1021,5
	72,1
	149,4
	1438,0

	120
	276
	10
	4,2
	32,8
	2,1
	1,8
	7,8
	5,9
	50,4
	1071,9
	75,1
	125,5
	1563,5


Continuation of Table V.2

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	V productivity class

	30
	35
	31
	35
	34,8
	9,1
	7,8
	34,0
	26,0
	111,7
	111,7
	8,9
	120,6
	120,6

	40
	50
	34
	15
	30,8
	3,7
	3,2
	13,8
	10,6
	62,1
	173,8
	13,4
	75,5
	196,1

	50
	69
	37
	19
	27,2
	4,5
	3,8
	16,7
	12,8
	65,0
	238,8
	18,7
	83,8
	279,8

	60
	89
	37
	20
	24,0
	4,6
	3,9
	17,2
	13,2
	62,9
	301,7
	24,3
	87,2
	367,0

	70
	106
	34
	17
	21,2
	3,8
	3,3
	14,3
	10,9
	53,5
	355,2
	29,3
	82,8
	449,8

	80
	122
	31
	16
	18,7
	3,5
	3,0
	13,3
	10,1
	48,6
	403,8
	33,7
	82,3
	532,1

	90
	139
	28
	17
	16,6
	3,7
	3,2
	14,0
	10,7
	48,2
	452,0
	37,8
	86,0
	618,1

	100
	151
	26
	12
	14,9
	2,6
	2,2
	9,8
	7,5
	37,0
	489,0
	41,3
	78,3
	696,4

	110
	161
	22
	10
	13,6
	2,2
	1,9
	8,1
	6,2
	32,0
	521,0
	44,4
	76,4
	772,8

	120
	170
	19
	9
	12,6
	1,9
	1,7
	7,3
	5,6
	29,1
	550,2
	46,3
	75,4
	848,2


Table V.3 - Cost estimation of biological productivity of Schrenk spruce stands in the Northern Tien Shan (Almaty region) per 1 ha
	Age, year
	stock of wood,

m3/hа
	average-periodic increment, m3/hа
	phytomass 20-year increment, t/hа
	Cost, thousand tenge

	
	
	
	
	medium-periodic increment of wood pulp
	organic carbon
	organic oxygen
	Stock of СО2
	O2 emissions
	increment of wood pulp
	wood from the mass of the cumulative total
	environmental and ecosystem services
	wood mass increment in conjunction with ecosystem services
	increment of wood pulp and ecosystem services with cumulative total

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	I productivity class

	30
	188
	188
	119,4
	118,0
	58,1
	50,0
	218,5
	167,1
	611,7
	611,7
	27,6
	639,3
	639,3

	40
	273
	85
	50,6
	240,0
	24,6
	21,2
	92,6
	70,8
	449,2
	1060,9
	39,2
	488,4
	1127,8

	50
	359
	86
	49,4
	326,0
	24
	20,7
	90,3
	69,1
	530,1
	1591,0
	51,2
	581,3
	1709,1

	60
	446
	87
	48,8
	372,0
	23,8
	20,5
	89,3
	68,3
	573,9
	2164,9
	63,3
	637,2
	2346,3

	70
	534
	88
	48,6
	388,0
	23,7
	20,4
	88,9
	68,0
	589,0
	2753,9
	75,6
	664,6
	3010,9

	80
	622
	88
	48
	379,0
	23,4
	20,1
	87,9
	67,3
	577,7
	3331,6
	87,7
	665,4
	3676,4

	90
	699
	77
	41,8
	354,0
	20,4
	17,5
	76,5
	58,5
	526,9
	3858,5
	98,3
	625,2
	4301,6

	100
	762
	63
	34,1
	322,0
	16,6
	14,3
	62,4
	47,7
	463,0
	4321,5
	107,0
	570,0
	4871,6


Continuation of Table V.3

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	110
	816
	54
	29,2
	280,0
	14,2
	12,2
	53,5
	40,9
	400,8
	4722,3
	114,2
	515,0
	5386,6

	120
	860
	44
	23,8
	240,0
	11,6
	10,0
	43,6
	33,3
	338,5
	5060,8
	120,4
	458,9
	5845,5

	130
	901
	41
	22,2
	200,0
	10,8
	9,3
	40,7
	31,1
	291,9
	5352,7
	125,8
	417,7
	6263,2

	140
	941
	40
	21,7
	168,0
	10,6
	9,1
	39,7
	30,4
	257,8
	5610,5
	130,9
	388,7
	6651,8

	150
	968
	27
	14,7
	142,0
	7,2
	6,2
	26,9
	20,6
	202,9
	5813,4
	134,9
	337,8
	6989,7

	160
	994
	26
	14,2
	122,0
	6,9
	5,9
	25,9
	19,8
	180,5
	5993,9
	138,7
	319,2
	7308,8

	170
	1017
	23
	12,6
	109,0
	6,1
	5,3
	23,0
	17,6
	161,0
	6154,9
	142,1
	303,1
	7611,9

	180
	1038
	21
	11,5
	102,0
	5,6
	4,8
	21,1
	16,1
	149,6
	6304,5
	145,3
	294,9
	7906,8

	190
	1062
	24
	13,2
	100,0
	6,4
	5,5
	24,1
	18,4
	154,4
	6458,9
	148,5
	302,9
	8209,7

	200
	1081
	19
	10,5
	99,9
	5,1
	4,4
	19,1
	14,6
	143,1
	6602,0
	151,2
	294,3
	8504,0

	210
	1100
	19
	10,5
	98,0
	5,1
	4,4
	19,2
	14,7
	141,4
	6743,4
	153,6
	295,0
	8799,0

	220
	1118
	18
	9,9
	91,0
	4,8
	4,2
	18,2
	13,9
	132,1
	6875,5
	155,8
	287,9
	9086,8

	230
	1132
	14
	7,8
	74,0
	3,8
	3,2
	14,2
	10,9
	106,1
	6981,6
	157,5
	263,6
	9350,5

	240
	1142
	10
	5,6
	42,0
	2,7
	2,3
	10,2
	7,8
	65,0
	7046,6
	159,0
	224,0
	9574,5

	II productivity class

	30
	156
	156
	102,5
	114,0
	49,9
	42,9
	187,6
	143,5
	537,9
	537,9
	22,5
	560,4
	560,4

	40
	223
	67
	41,1
	182,0
	20,0
	17,2
	75,2
	57,5
	351,9
	889,8
	31,9
	383,8
	944,2

	50
	291
	68
	40,1
	234,0
	19,5
	16,8
	73,4
	56,2
	399,9
	1289,7
	41,7
	441,6
	1385,8

	60
	360
	69
	39,7
	259,0
	19,4
	16,7
	72,7
	55,6
	423,4
	1713,1
	51,5
	474,9
	1860,7

	70
	431
	71
	40,3
	268,0
	19,6
	16,9
	73,7
	56,4
	434,6
	2147,7
	61,5
	496,1
	2356,8

	80
	503
	72
	40,3
	264,0
	19,6
	16,9
	73,8
	56,4
	430,7
	2578,4
	71,4
	502,1
	2858,9

	90
	566
	63
	35
	250,0
	17,1
	14,7
	64,1
	49,0
	394,9
	2973,3
	80,0
	474,9
	3333,7

	100
	615
	49
	27,1
	231,0
	13,2
	11,4
	49,7
	38,0
	343,3
	3316,6
	87,1
	430,4
	3764,1

	110
	656
	41
	22,7
	209,0
	11,1
	9,5
	41,6
	31,8
	303,0
	3619,6
	92,9
	395,9
	4160,0

	120
	690
	34
	18,8
	184,0
	9,2
	7,9
	34,5
	26,4
	262,0
	3881,6
	97,9
	359,9
	4520,0

	130
	720
	30
	16,6
	162,0
	8,1
	7,0
	30,4
	23,3
	230,8
	4112,4
	102,3
	333,1
	4853,1

	140
	748
	28
	15,5
	141,0
	7,6
	6,5
	28,4
	21,8
	205,3
	4317,7
	106,5
	311,8
	5164,9

	150
	774
	26
	14,5
	123,0
	7,0
	6,1
	26,5
	20,2
	182,8
	4500,5
	109,8
	292,6
	5457,4

	160
	798
	24
	13,4
	109,0
	6,5
	5,6
	24,5
	18,7
	164,3
	4664,8
	112,8
	277,1
	5734,5

	170
	821
	23
	12,8
	99,0
	6,3
	5,4
	23,5
	18,0
	152,2
	4817,0
	115,6
	267,8
	6002,3


Continuation of Table V.3

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	180
	842
	21
	11,7
	92,0
	5,7
	4,9
	21,5
	16,4
	140,5
	4957,5
	118,2
	258,7
	6261,0

	190
	862
	20
	11,2
	88,0
	5,5
	4,7
	20,5
	15,7
	134,4
	5091,9
	120,8
	255,2
	6516,2

	200
	879
	17
	9,5
	85,0
	4,6
	4,0
	17,5
	13,4
	124,5
	5216,4
	123,0
	247,5
	6763,7

	210
	893
	14
	7,9
	81,0
	3,8
	3,3
	14,4
	11,0
	113,5
	5329,9
	124,9
	238,4
	7002,2

	220
	906
	13
	7,3
	74,0
	3,6
	3,1
	13,4
	10,2
	104,3
	5434,2
	126,7
	231,0
	7233,2

	230
	918
	12
	6,8
	62,0
	3,3
	2,8
	12,4
	9,5
	90,0
	5524,2
	128,2
	218,2
	7451,4

	240
	929
	11
	6,2
	42,0
	3,0
	2,6
	11,4
	8,7
	67,7
	5591,9
	129,4
	197,1
	7648,4

	III productivity class

	30
	130
	130
	85,4
	63,0
	41,6
	35,8
	156,3
	119,6
	416,3
	416,3
	17,0
	433,3
	433,3

	40
	179
	49
	30,0
	118,0
	14,6
	12,6
	55,0
	42,1
	242,3
	658,6
	24,2
	266,5
	699,8

	50
	233
	54
	31,9
	156,0
	15,5
	13,3
	58,3
	44,6
	287,7
	946,3
	31,6
	319,3
	1019,1

	60
	288
	55
	31,7
	179,0
	15,4
	13,3
	58,0
	44,4
	310,1
	1256,4
	39,0
	349,1
	1368,2

	70
	342
	54
	30,6
	190,0
	14,9
	12,8
	56,0
	42,9
	316,6
	1573,0
	46,6
	363,2
	1731,4

	80
	393
	51
	28,6
	189,0
	13,9
	12,0
	52,3
	40,0
	307,2
	1880,2
	54,1
	361,3
	2092,7

	90
	441
	48
	26,7
	182,0
	13,0
	11,2
	48,8
	37,4
	292,4
	2172,6
	60,6
	353,0
	2445,7

	100
	481
	40
	22,2
	166,0
	10,8
	9,3
	40,6
	31,0
	257,7
	2430,3
	66,0
	323,7
	2769,4

	110
	511
	30
	16,6
	151,0
	8,1
	7,0
	30,4
	23,3
	219,8
	2650,1
	70,4
	290,2
	3059,6

	120
	539
	28
	15,5
	134,0
	7,6
	6,5
	28,4
	21,7
	198,2
	2848,3
	74,2
	272,4
	3332,0

	130
	563
	24
	13,3
	116,0
	6,5
	5,6
	24,3
	18,6
	171,0
	3019,3
	77,6
	248,6
	3580,5

	140
	584
	21
	11,7
	101,0
	5,7
	4,9
	21,3
	16,3
	149,2
	3168,5
	80,7
	229,9
	3810,4

	150
	601
	17
	9,5
	88,0
	4,6
	4,0
	17,3
	13,2
	127,1
	3295,6
	83,2
	210,3
	4020,7

	160
	616
	15
	8,4
	77,0
	4,1
	3,5
	15,3
	11,7
	111,6
	3407,2
	85,5
	197,1
	4217,8

	170
	630
	14
	7,8
	69,0
	3,8
	3,3
	14,3
	10,9
	101,3
	3508,5
	87,6
	188,9
	4406,6

	180
	644
	14
	7,8
	63,0
	3,8
	3,3
	14,3
	11,0
	95,4
	3603,9
	89,6
	185,0
	4591,6

	190
	658
	14
	7,8
	59,0
	3,8
	3,3
	14,3
	11,0
	91,4
	3695,3
	91,5
	182,9
	4774,5

	200
	670
	12
	6,7
	56,0
	3,3
	2,8
	12,3
	9,4
	83,8
	3779,1
	93,2
	177,0
	4951,5

	210
	680
	10
	5,6
	53,0
	2,7
	2,4
	10,3
	7,9
	76,3
	3855,4
	94,7
	171,0
	5122,5

	220
	689
	9
	5,1
	49,0
	2,5
	2,1
	9,3
	7,1
	70,0
	3925,4
	96,0
	166,0
	5288,5

	230
	697
	8
	4,5
	42,0
	2,2
	1,9
	8,3
	6,3
	60,7
	3986,1
	97,1
	157,8
	5446,3

	240
	704
	7
	4,0
	30,0
	1,9
	1,7
	7,3
	5,5
	46,4
	4032,5
	98,0
	144,4
	5590,7


Continuation of Table V.3

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	IV productivity class

	30
	98
	98
	69,5
	45,0
	33,8
	29,1
	127,2
	97,3
	332,4
	332,4
	12,5
	344,9
	344,9

	40
	137
	39
	26,1
	77,0
	12,7
	10,9
	47,7
	36,5
	184,8
	517,2
	17,7
	202,5
	547,4

	50
	177
	40
	25,6
	100,0
	12,5
	10,7
	46,8
	35,8
	205,8
	723,0
	23,1
	228,9
	776,4

	60
	217
	40
	24,8
	114,0
	12,1
	10,4
	45,5
	34,8
	216,8
	939,8
	28,6
	245,4
	1021,8

	70
	258
	41
	25,0
	121,0
	12,2
	10,5
	45,7
	35,0
	224,4
	1164,2
	34,2
	258,6
	1280,3

	80
	298
	40
	24,0
	122,0
	11,7
	10,0
	43,8
	33,5
	221,0
	1385,2
	39,6
	260,6
	1541,0

	90
	329
	31
	18,4
	119,0
	9,0
	7,7
	33,8
	25,8
	195,3
	1580,5
	44,4
	239,7
	1780,7

	100
	357
	28
	16,6
	112,0
	8,1
	6,9
	30,3
	23,2
	180,5
	1761,0
	48,4
	228,9
	2009,6

	110
	381
	24
	14,2
	103,0
	6,9
	5,9
	26,0
	19,9
	161,7
	1922,7
	51,6
	213,3
	2222,9

	120
	403
	22
	13,0
	94,0
	6,3
	5,4
	23,8
	18,2
	147,7
	2070,4
	54,4
	202,1
	2425,0

	130
	420
	17
	10,0
	84,0
	4,9
	4,2
	18,4
	14,1
	125,6
	2196,0
	56,9
	182,5
	2607,4

	140
	436
	16
	9,5
	75,0
	4,6
	4,0
	17,3
	13,2
	114,1
	2310,1
	59,1
	173,2
	2780,7

	150
	450
	14
	8,3
	66,0
	4,0
	3,5
	15,2
	11,6
	100,3
	2410,4
	61,0
	161,3
	2941,9

	160
	462
	12
	7,1
	62,0
	3,5
	3,0
	13,0
	10,0
	91,5
	2501,9
	62,7
	154,2
	3096,1

	170
	473
	11
	6,5
	52,0
	3,2
	2,7
	12,0
	9,1
	79,0
	2580,9
	64,2
	143,2
	3239,3

	180
	483
	10
	6,0
	46,0
	2,9
	2,5
	10,9
	8,3
	70,6
	2651,5
	65,6
	136,2
	3375,5

	190
	492
	9
	5,4
	42,0
	2,6
	2,2
	9,8
	7,5
	64,1
	2715,6
	67,1
	131,2
	3506,7

	200
	500
	8
	4,8
	37,0
	2,3
	2,0
	8,8
	6,7
	56,8
	2772,4
	68,3
	125,1
	3631,9

	210
	506
	6
	3,6
	33,0
	1,8
	1,5
	6,6
	5,0
	47,9
	2820,3
	69,4
	117,3
	3749,2

	220
	511
	5
	3,0
	27,0
	1,5
	1,3
	5,5
	4,2
	39,5
	2859,8
	70,4
	109,9
	3859,0

	230
	514
	3
	1,8
	20,0
	0,9
	0,8
	3,3
	2,5
	27,5
	2887,3
	71,2
	98,7
	3957,7

	240
	516
	2
	1,2
	10,0
	0,6
	0,5
	2,2
	1,7
	15,0
	2902,3
	71,8
	86,8
	4044,6


Table V.4 - Cost estimation of biological productivity of pine Stands of island forests of Kazakhstan (Kostanay region) per 1 ha
	Age, year
	stock of wood,

m3/hа
	average-periodic increment, m3/hа
	phytomass 20-year increment, t/hа
	Cost, thousand tenge

	
	
	
	
	medium-periodic increment of wood pulp
	organic carbon
	organic oxygen
	Stock of СО2
	O2 emissions
	increment of wood pulp
	wood from the mass of the cumulative total
	environmental and ecosystem services
	wood mass increment in conjunction with ecosystem services
	increment of wood pulp and ecosystem services with cumulative total

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Iа productivity class

	20
	66
	66
	39,1
	78,0
	19,0
	16,4
	71,5
	54,7
	239,6
	239,6
	16,2
	255,8
	255,8

	30
	155
	89
	47,2
	154,0
	23,0
	19,8
	86,3
	66,0
	349,1
	588,7
	36,5
	385,6
	641,5

	40
	253
	98
	49,5
	215,0
	24,1
	20,7
	90,6
	69,3
	419,7
	1008,4
	59,0
	478,7
	1120,2

	50
	352
	99
	48,8
	263,0
	23,8
	20,5
	89,3
	68,3
	464,9
	1473,3
	81,4
	546,3
	1666,5

	60
	446
	94
	45,9
	289,0
	22,3
	19,2
	83,9
	64,2
	478,6
	1951,9
	102,6
	581,2
	2247,7

	70
	531
	85
	41,2
	296,0
	20,1
	17,3
	75,4
	57,7
	466,5
	2418,4
	122,0
	588,5
	2836,2

	80
	609
	78
	37,8
	285,0
	18,4
	15,8
	69,1
	52,9
	441,2
	2859,6
	139,5
	580,7
	3416,9

	90
	677
	68
	32,9
	262,0
	16,0
	13,8
	60,2
	46,1
	398,1
	3257,7
	155,1
	553,2
	3970,1

	100
	738
	61
	29,5
	229,0
	14,4
	12,4
	54
	41,3
	351,1
	3608,8
	168,7
	519,8
	4489,9

	110
	792
	54
	26,2
	199,0
	12,8
	11
	47,9
	36,7
	307,4
	3916,2
	181,0
	488,4
	4978,3

	120
	840
	48
	23,3
	180,0
	11,4
	9,8
	42,7
	32,7
	276,6
	4192,8
	191,5
	468,1
	5446,3

	I productivity class

	20
	56
	56
	33,8
	65,0
	16,5
	14,2
	61,9
	47,4
	205,0
	205,0
	13,1
	218,1
	218,1

	30
	128
	72
	39,0
	124,0
	19,0
	16,3
	71,3
	54,5
	285,1
	490,1
	29,6
	314,7
	532,8

	40
	208
	80
	41,0
	174,0
	20,0
	17,2
	75,1
	57,5
	343,8
	833,9
	47,8
	391,6
	924,4

	50
	288
	80
	40,1
	212,0
	19,5
	16,8
	73,3
	56,1
	377,7
	1211,6
	65,9
	443,6
	1368,0

	60
	364
	76
	37,6
	233,0
	18,3
	15,8
	68,8
	52,7
	388,6
	1600,2
	83,0
	471,6
	1839,6

	70
	434
	70
	34,4
	239,0
	16,7
	14,4
	62,9
	48,1
	381,1
	1981,3
	98,7
	479,8
	2319,5

	80
	495
	61
	29,9
	232,0
	14,6
	12,5
	54,7
	41,8
	355,6
	2336,9
	112,9
	468,5
	2788,0

	90
	553
	58
	28,4
	214,0
	13,8
	11,9
	52,0
	39,8
	331,5
	2668,4
	125,5
	457,0
	3245,0

	100
	601
	48
	23,5
	188,0
	11,5
	9,9
	43,0
	32,9
	285,3
	2953,7
	136,5
	421,8
	3666,8

	110
	646
	45
	22,1
	158,0
	10,8
	9,3
	40,4
	30,9
	249,4
	3203,1
	146,5
	395,9
	4062,7

	120
	680
	34
	16,7
	130,0
	8,1
	7,0
	30,6
	23,4
	199,1
	3402,2
	155,0
	354,1
	4416,7


Continuation of Table V.4

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	II productivity class

	20
	47
	47
	29,3
	52,0
	14,3
	12,3
	53,6
	41,0
	173,2
	173,2
	10,5
	183,7
	183,7

	30
	104
	57
	31,4
	86,0
	15,3
	13,1
	57,4
	43,9
	215,7
	388,9
	23,6
	239,3
	423,1

	40
	169
	65
	33,9
	113,0
	16,5
	14,2
	62,0
	47,4
	253,1
	642,0
	38,2
	291,3
	714,4

	50
	232
	63
	32
	133,0
	15,6
	13,4
	58,6
	44,8
	265,4
	907,4
	52,7
	318,1
	1032,5

	60
	291
	59
	29,5
	146,0
	14,4
	12,4
	54,0
	41,3
	268,1
	1175,5
	66,4
	334,5
	1367,0

	70
	346
	55
	27,4
	153,0
	13,3
	11,5
	50,1
	38,3
	266,2
	1441,7
	79,0
	345,2
	1712,2

	80
	397
	51
	25,3
	154,0
	12,3
	10,6
	46,4
	35,5
	258,8
	1700,5
	90,3
	349,1
	2061,3

	90
	440
	43
	21,3
	151,0
	10,4
	8,9
	39,0
	29,9
	239,2
	1939,7
	100,4
	339,6
	2400,9

	100
	479
	39
	19,3
	142,0
	9,4
	8,1
	35,4
	27,1
	222,0
	2161,7
	109,2
	331,2
	2732,1

	110
	513
	34
	16,9
	130,0
	8,2
	7,1
	30,9
	23,7
	199,9
	2361,6
	117,2
	317,1
	3049,2

	120
	544
	31
	15,4
	114,0
	7,5
	6,5
	28,3
	21,6
	177,9
	2539,5
	124,0
	304,9
	3354,1

	20
	47
	47
	29,3
	52,0
	14,3
	12,3
	53,6
	41,0
	173,2
	173,2
	10,5
	183,7
	183,7

	30
	104
	57
	31,4
	86,0
	15,3
	13,1
	57,4
	43,9
	215,7
	388,9
	23,6
	239,3
	423,1

	40
	169
	65
	33,9
	113,0
	16,5
	14,2
	62,0
	47,4
	253,1
	642,0
	38,2
	291,3
	714,4

	III productivity class

	20
	38
	38
	24,7
	51,0
	12,0
	10,3
	45,2
	34,6
	153,1
	153,1
	8,2
	161,3
	161,3

	30
	83
	45
	25,5
	53,0
	12,4
	10,7
	46,6
	35,7
	158,4
	311,5
	18,4
	176,8
	338,1

	40
	133
	50
	26,6
	67,0
	13,0
	11,1
	48,7
	37,2
	177,0
	488,5
	29,8
	206,8
	544,9

	50
	182
	49
	25,4
	86,0
	12,4
	10,7
	46,5
	35,6
	191,2
	679,7
	41,1
	232,3
	777,3

	60
	229
	47
	24
	101,0
	11,7
	10,1
	44,0
	33,6
	200,4
	880,1
	51,8
	252,2
	1029,5

	70
	272
	43
	21,8
	108,0
	10,6
	9,1
	39,9
	30,5
	198,1
	1078,2
	61,6
	259,7
	1289,1

	80
	311
	39
	19,7
	107,0
	9,6
	8,3
	36,0
	27,6
	188,5
	1266,7
	70,4
	258,9
	1548,1

	90
	344
	33
	16,6
	98,0
	8,1
	7,0
	30,4
	23,3
	166,8
	1433,5
	78,3
	245,1
	1793,2

	100
	373
	29
	14,6
	87,0
	7,1
	6,1
	26,7
	20,5
	147,4
	1580,9
	85,2
	232,6
	2025,7

	110
	401
	28
	14,1
	83,0
	6,9
	5,9
	25,8
	19,8
	141,4
	1722,3
	91,4
	232,8
	2258,5

	120
	424
	23
	11,6
	94,0
	5,7
	4,9
	21,3
	16,3
	142,2
	1864,5
	96,7
	238,9
	2497,3


Continuation of Table V.4

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	IV productivity class

	20
	31
	31
	21,3
	22,0
	10,4
	8,9
	39,0
	29,8
	110,1
	110,1
	6,1
	116,2
	116,2

	30
	65
	34
	19,9
	8,0
	9,7
	8,3
	36,4
	27,8
	90,2
	200,3
	13,8
	104,0
	220,2

	40
	102
	37
	20,3
	12,5
	9,9
	8,5
	37,1
	28,4
	96,4
	296,7
	22,3
	118,7
	338,9

	50
	139
	37
	19,7
	26,5
	9,6
	8,2
	36,0
	27,6
	107,9
	404,6
	30,7
	138,6
	477,5

	60
	173
	34
	17,8
	44,0
	8,7
	7,5
	32,5
	24,9
	117,6
	522,2
	38,7
	156,3
	633,8

	70
	204
	31
	16,1
	59,0
	7,8
	6,7
	29,4
	22,5
	125,4
	647,6
	46,0
	171,4
	805,2

	80
	232
	28
	14,4
	68,0
	7,0
	6,1
	26,4
	20,2
	127,7
	775,3
	52,6
	180,6
	985,9

	90
	258
	26
	13,4
	69,0
	6,5
	5,6
	24,5
	18,7
	124,3
	899,6
	58,5
	182,8
	1168,7

	100
	280
	22
	11,3
	63,5
	5,5
	4,7
	20,7
	15,9
	110,3
	1009,9
	63,6
	173,9
	1342,6

	110
	299
	19
	9,8
	54,0
	4,8
	4,1
	17,9
	13,7
	94,5
	1104,4
	68,3
	162,8
	1505,4

	120
	317
	18
	9,3
	44,5
	4,5
	3,9
	17,0
	13,0
	82,9
	1187,3
	72,2
	155,1
	1660,6


Table V.5 - Cost estimation of bioecological productivity of pine stands ribbon forests of Irtysh, SFNR "Ertis ormany" and "Semei Ormany" (Pavlodar region) per 1 ha
	Age, year
	stock of wood,

m3/hа
	average-periodic increment, m3/hа
	phytomass 20-year increment, t/hа
	Cost, thousand tenge

	
	
	
	
	medium-periodic increment of wood pulp
	organic carbon
	organic oxygen
	Stock of СО2
	O2 emissions
	increment of wood pulp
	wood from the mass of the cumulative total
	environmental and ecosystem services
	wood mass increment in conjunction with ecosystem services
	increment of wood pulp and ecosystem services with cumulative total

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	II productivity class

	20
	94
	94
	50,4
	142,1
	24,5
	21,1
	92,2
	70,5
	350,4
	350,4
	25,71
	376,1
	376,1

	30
	184
	90
	44,2
	136,8
	21,5
	18,5
	80,9
	61,9
	319,6
	670,1
	53,04
	372,7
	748,8

	40
	259
	75
	36,4
	130,3
	17,7
	15,2
	66,6
	50,9
	280,7
	950,8
	74,37
	355,1
	1103,9

	50
	317
	58
	28,1
	122,5
	13,7
	11,8
	51,5
	39,4
	238,9
	1189,7
	90,28
	329,2
	1433,1

	60
	362
	45
	21,9
	113,5
	10,7
	9,2
	40,0
	30,6
	204,0
	1393,7
	102,16
	306,1
	1739,2

	70
	396
	34
	16,6
	103,2
	8,1
	7,0
	30,4
	23,2
	171,9
	1565,6
	111,04
	282,9
	2022,2

	80
	421
	25
	12,3
	91,6
	6,0
	5,1
	22,4
	17,2
	142,3
	1707,9
	117,61
	259,9
	2282,1


Continuation of Table V.5
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	90
	441
	20
	9,8
	78,8
	4,8
	4,1
	18,0
	13,7
	119,4
	1827,3
	122,57
	242,0
	2524,0

	100
	454
	13
	6,4
	64,7
	3,1
	2,7
	11,7
	9
	91,2
	1918,5
	126,03
	217,2
	2741,3

	110
	464
	10
	5,0
	49,4
	2,4
	2,1
	9,1
	6,9
	69,9
	1988,3
	128,45
	198,3
	2939,6

	120
	471
	7
	3,5
	32,7
	1,7
	1,5
	6,4
	4,9
	47,2
	2035,6
	130,18
	177,4
	3117,0

	130
	474
	3
	1,5
	14,9
	0,7
	0,6
	2,7
	2,1
	21,0
	2056,5
	130,87
	151,9
	3268,8

	140
	476
	2
	1,0
	-4,2
	0,5
	0,4
	1,8
	1,4
	-0,1
	2056,4
	131,30
	131,2
	3400,0

	III productivity class

	20
	75
	75
	41,5
	114,0
	20,2
	17,4
	75,9
	58,1
	285,6
	285,6
	19,8
	305,4
	305,4

	30
	154
	79
	39,2
	103,2
	19,1
	16,4
	71,7
	54,9
	265,3
	550,9
	40,8
	306,1
	611,5

	40
	214
	60
	29,2
	92,7
	14,2
	12,2
	53,4
	40,8
	213,3
	764,2
	57,2
	270,5
	882,1

	50
	258
	44
	21,5
	82,4
	10,5
	9,0
	39,3
	30,1
	171,3
	935,6
	69,5
	240,8
	1122,9

	60
	291
	33
	16,2
	72,4
	7,9
	6,8
	29,7
	22,7
	139,5
	1075,0
	78,6
	218,1
	1340,9

	70
	315
	24
	11,9
	62,5
	5,8
	5,0
	21,7
	16,6
	111,6
	1186,7
	85,4
	197,1
	1538,0

	80
	333
	18
	9,0
	53,0
	4,4
	3,8
	16,4
	12,6
	90,2
	1276,8
	90,5
	180,7
	1718,7

	90
	346
	13
	6,5
	43,6
	3,2
	2,7
	11,9
	9,1
	70,5
	1347,4
	94,3
	164,9
	1883,6

	100
	356
	10
	5,0
	34,6
	2,4
	2,1
	9,2
	7,0
	55,3
	1402,6
	97,0
	152,2
	2035,8

	110
	362
	6
	3,0
	25,7
	1,5
	1,3
	5,5
	4,2
	38,2
	1440,8
	98,8
	137,0
	2172,8

	120
	367
	5
	2,5
	17,1
	1,2
	1,1
	4,6
	3,5
	27,5
	1468,3
	100,2
	127,7
	2300,5

	130
	369
	2
	1,0
	8,7
	0,5
	0,4
	1,9
	1,4
	12,9
	1481,2
	100,7
	113,6
	2414,1

	140
	370
	1
	0,5
	0,6
	0,2
	0,2
	0,9
	0,7
	2,6
	1483,8
	101,0
	103,6
	2517,7

	IV productivity class

	20
	54
	54
	31,6
	89,2
	15,4
	13,2
	57,8
	44,2
	219,8
	219,8
	14,7
	234,5
	234,5

	30
	122
	68
	34,5
	79,1
	16,8
	14,5
	63,2
	48,4
	222,0
	441,9
	30,3
	252,3
	486,9

	40
	172
	50
	24,7
	69,5
	12
	10,3
	45,1
	34,5
	171,4
	613,3
	42,5
	213,9
	700,8

	50
	208
	36
	17,9
	60,4
	8,7
	7,5
	32,7
	25,0
	134,3
	747,5
	51,6
	185,8
	886,6

	60
	233
	25
	12,5
	51,7
	6,1
	5,2
	22,9
	17,5
	103,4
	850,9
	58,4
	161,8
	1048,4

	70
	252
	19
	9,6
	43,5
	4,7
	4
	17,5
	13,4
	83,1
	934,0
	63,4
	146,6
	1194,9

	80
	266
	14
	7,1
	35,8
	3,5
	3
	13,0
	10,0
	65,3
	999,3
	67,2
	132,5
	1327,4

	90
	276
	10
	5,1
	28,6
	2,5
	2,1
	9,4
	7,2
	49,8
	1049,1
	70,0
	119,8
	1447,2

	100
	283
	7
	3,6
	21,8
	1,8
	1,5
	6,6
	5,0
	36,7
	1085,8
	72,0
	108,7
	1556,0


Continuation of Table V.5
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	110
	288
	5
	2,6
	15,6
	1,3
	1,1
	4,7
	3,6
	26,3
	1112,1
	73,4
	99,6
	1655,6

	120
	291
	3
	1,6
	9,8
	0,8
	0,7
	2,8
	2,2
	16,3
	1128,3
	74,4
	90,6
	1746,3

	130
	292
	1
	0,5
	4,5
	0,3
	0,2
	1,0
	0,7
	6,7
	1135,0
	74,8
	81,4
	1827,7

	140
	293
	1
	0,5
	-0,4
	0,3
	0,2
	1,0
	0,7
	1,8
	1136,8
	75,1
	76,9
	1904,6


Table V. 6 - Cost estimation of bioecological productivity of birch stands of island forests of Kazakhstan (Kostanay region) and ribbon forests of the Irtysh region, SFNR "Ertis ormany" and "Semei Ormany" (Pavlodar region) per 1 ha
	Age, year
	stock of wood,

m3/hа
	average-periodic increment, m3/hа
	phytomass 20-year increment, t/hа
	Cost, thousand tenge

	
	
	
	
	medium-periodic increment of wood pulp
	organic carbon
	organic oxygen
	Stock of СО2
	O2 emissions
	increment of wood pulp
	wood from the mass of the cumulative total
	environmental and ecosystem services
	wood mass increment in conjunction with ecosystem services
	increment of wood pulp and ecosystem services with cumulative total

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	I productivity class

	10
	33
	33
	25,1
	15,6
	12,2
	10,5
	46,0
	35,2
	119,5
	119,5
	13,4
	132,9
	132,9

	15
	63
	30
	20,4
	20,5
	9,9
	8,6
	37,4
	28,6
	105,0
	224,5
	27,2
	132,2
	265,1

	20
	101
	38
	24,7
	25,2
	12,0
	10,3
	45,2
	34,6
	127,3
	351,8
	43,6
	170,9
	436,0

	25
	141
	40
	25,4
	30,0
	12,4
	10,6
	46,4
	35,5
	134,9
	486,7
	60,6
	195,5
	631,4

	30
	177
	36
	22,5
	33,4
	11,0
	9,4
	41,2
	31,6
	126,6
	613,3
	75,8
	202,4
	833,8

	35
	212
	35
	21,7
	35,5
	10,6
	9,1
	39,8
	30,4
	125,4
	738,7
	90,1
	215,5
	1049,4

	40
	242
	30
	18,6
	36,2
	9,0
	7,8
	34,0
	26,0
	113,0
	851,7
	102,6
	215,6
	1265,0

	45
	268
	26
	16,1
	35,3
	7,8
	6,7
	29,4
	22,5
	101,7
	953,4
	113,9
	215,6
	1480,6

	50
	291
	23
	14,2
	33,1
	6,9
	6,0
	26,0
	19,9
	91,9
	1045,3
	123,7
	215,6
	1696,2

	55
	313
	22
	13,6
	30,0
	6,6
	5,7
	24,8
	19,0
	86,1
	1131,4
	132,7
	218,8
	1915,0

	60
	330
	17
	10,5
	26,0
	5,1
	4,4
	19,2
	14,7
	69,4
	1200,8
	140,5
	209,9
	2124,9

	65
	343
	13
	8,0
	28,5
	3,9
	3,4
	14,7
	11,3
	61,8
	1262,6
	147,0
	208,8
	2333,7

	70
	356
	13
	8,1
	19,2
	3,9
	3,4
	14,7
	11,3
	52,5
	1315,1
	152,8
	205,3
	2539,0

	75
	366
	10
	6,2
	17,8
	3,0
	2,6
	11,4
	8,7
	43,5
	1358,6
	157,7
	201,2
	2740,2


Continuation of Table V.6

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	80
	376
	10
	6,2
	18,8
	3,0
	2,6
	11,4
	8,7
	44,5
	1403,1
	162,5
	207,0
	2947,2

	II productivity class

	10
	25
	25
	19,4
	14,0
	9,4
	8,1
	35,5
	27,2
	94,2
	94,2
	10,6
	104,8
	104,8

	15
	49
	24
	16,6
	14,0
	8,1
	6,9
	30,3
	23,2
	82,5
	176,7
	21,4
	103,9
	208,6

	20
	77
	28
	18,3
	16,0
	8,9
	7,7
	33,6
	25,7
	91,9
	268,6
	34,3
	126,2
	334,9

	25
	110
	33
	21,1
	19,0
	10,3
	8,8
	38,5
	29,5
	106,1
	374,7
	47,7
	153,8
	488,6

	30
	138
	28
	17,6
	22,0
	8,6
	7,4
	32,3
	24,7
	95,0
	469,7
	59,7
	154,7
	643,3

	35
	163
	25
	15,6
	24,5
	7,6
	6,5
	28,6
	21,9
	89,1
	558,8
	70,9
	160,0
	803,3

	40
	187
	24
	14,9
	25,8
	7,3
	6,3
	27,3
	20,9
	87,6
	646,4
	80,8
	168,4
	971,7

	45
	207
	20
	12,4
	25,4
	6,0
	5,2
	21,6
	17,4
	75,6
	722,0
	89,7
	165,3
	1137,0

	50
	226
	19
	11,8
	23,8
	5,7
	4,9
	21,6
	16,5
	72,5
	794,5
	97,3
	169,8
	1306,8

	55
	241
	15
	9,3
	21,0
	4,5
	3,9
	17,0
	13,0
	59,4
	853,9
	104,4
	163,8
	1470,6

	60
	254
	13
	8,1
	17,3
	3,9
	3,4
	14,8
	11,3
	50,7
	904,6
	110,6
	161,3
	1631,9

	65
	267
	13
	8,1
	14,0
	3,9
	3,4
	14,8
	11,3
	47,4
	952,0
	115,7
	163,1
	1795,0

	70
	278
	11
	6,8
	11,7
	3,3
	2,9
	12,5
	9,6
	40,0
	992,0
	120,3
	160,3
	1955,3

	75
	288
	10
	6,2
	11,6
	3,0
	2,6
	11,4
	8,7
	37,3
	1029,3
	124,1
	161,4
	2116,7

	80
	296
	8
	5
	15,0
	2,4
	2,1
	9,2
	7,0
	35,7
	1065,0
	127,9
	163,6
	2280,2

	III productivity class

	10
	17
	17
	13,2
	11,2
	6,4
	5,5
	24,1
	18,5
	65,7
	65,7
	8,0
	73,7
	73,7

	15
	38
	21
	14,5
	11,3
	7,1
	6,1
	26,5
	20,3
	71,3
	137,0
	16,3
	87,6
	161,3

	20
	62
	24
	15,7
	11,7
	7,7
	6,6
	28,8
	22,0
	76,8
	213,8
	26,1
	102,9
	264,2

	25
	84
	22
	14,0
	12,4
	6,8
	5,9
	25,7
	19,7
	70,5
	284,3
	36,2
	106,7
	370,9

	30
	105
	21
	13,2
	13,2
	6,4
	5,5
	24,2
	18,5
	67,8
	352,1
	45,4
	113,2
	484,1

	35
	125
	20
	12,5
	13,9
	6,1
	5,2
	22,9
	17,5
	65,6
	417,7
	53,9
	119,5
	603,6

	40
	142
	17
	10,6
	14,4
	5,1
	4,4
	19,4
	14,8
	58,1
	475,8
	61,4
	119,5
	723,1

	45
	159
	17
	10,6
	14,7
	5,1
	4,4
	19,3
	14,8
	58,3
	534,1
	68,2
	126,5
	849,6

	50
	171
	12
	7,4
	14,6
	3,6
	3,1
	13,6
	10,4
	45,3
	579,4
	74,0
	119,3
	968,9

	55
	183
	12
	7,4
	14,3
	3,6
	3,1
	13,6
	10,4
	45,0
	624,4
	79,4
	124,4
	1093,3

	60
	195
	12
	7,5
	13,4
	3,6
	3,1
	13,6
	10,4
	44,1
	668,5
	84,1
	128,2
	1221,5

	65
	205
	10
	6,2
	12,3
	3,0
	2,6
	11,4
	8,7
	38,0
	706,5
	88,0
	126,0
	1347,5


Continuation of Table V.6

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	70
	212
	7
	4,4
	10,6
	2,1
	1,8
	8,0
	6,1
	28,6
	735,1
	91,5
	120,1
	1467,5

	75
	219
	7
	4,4
	8,7
	2,1
	1,8
	8,0
	6,1
	26,7
	761,8
	94,4
	121,1
	1588,6

	80
	225
	6
	3,8
	6,4
	1,8
	1,6
	6,9
	5,3
	22,0
	783,8
	97,2
	119,2
	1707,8

	IV productivity class

	10
	13
	13
	10,4
	7,4
	5,1
	4,4
	19,0
	14,6
	50,5
	50,5
	6,0
	56,5
	56,5

	15
	28
	15
	10,4
	9,3
	5,1
	4,4
	19,0
	14,6
	52,4
	102,9
	12,1
	64,5
	121,0

	20
	46
	18
	11,9
	9,8
	5,8
	5,0
	22,0
	16,6
	59,2
	162,1
	19,5
	78,7
	199,6

	25
	62
	16
	10,3
	9,5
	5,0
	4,3
	19,0
	14,4
	52,2
	214,3
	27,0
	79,2
	278,9

	30
	77
	15
	9,5
	8,7
	4,6
	4,0
	17,0
	13,3
	47,6
	261,9
	33,9
	81,5
	360,3

	35
	91
	14
	8,8
	7,6
	4,3
	3,7
	16,0
	12,3
	43,9
	305,8
	40,3
	84,2
	444,5

	40
	102
	11
	6,9
	6,8
	3,3
	2,9
	13,0
	9,6
	35,6
	341,4
	45,8
	81,4
	525,9

	45
	113
	11
	6,9
	6,2
	3,3
	2,9
	13,0
	9,6
	35,0
	376,4
	50,9
	85,9
	611,8

	50
	123
	10
	6,2
	5,8
	3,0
	2,6
	11,0
	8,7
	31,1
	407,5
	55,2
	86,3
	698,2

	55
	133
	10
	6,2
	5,9
	3,0
	2,6
	11,0
	8,7
	31,2
	438,7
	59,3
	90,5
	788,6

	60
	142
	9
	5,6
	6,4
	2,7
	2,3
	10,0
	7,8
	29,2
	467,9
	62,7
	91,9
	880,5

	65
	149
	7
	4,4
	6,9
	2,1
	1,8
	8,0
	6,1
	24,9
	492,8
	65,7
	90,6
	971,1

	70
	156
	7
	4,4
	7,6
	2,1
	1,8
	8,0
	6,1
	25,6
	518,4
	68,3
	93,9
	1065,0

	75
	161
	5
	3,1
	8,0
	1,5
	1,3
	6,0
	4,4
	21,2
	539,6
	70,4
	91,6
	1156,6

	80
	168
	7
	4,4
	7,7
	2,1
	1,8
	8,0
	6,1
	25,7
	565,3
	72,6
	98,3
	1254,8


Table V.7 - Cost estimation of bioecological productivity of aspen stands of ribbon forests in the Irtysh region, SFNR "Ertis ormany" and "Semei Ormany" (Pavlodar region) per 1 ha
	Age, year
	stock of wood,

m3/hа
	average-periodic increment, m3/hа
	phytomass 20-year increment, t/hа
	Cost, thousand tenge

	
	
	
	
	medium-periodic increment of wood pulp
	organic carbon
	organic oxygen
	Stock of СО2
	O2 emissions
	increment of wood pulp
	wood from the mass of the cumulative total
	environmental and ecosystem services
	wood mass increment in conjunction with ecosystem services
	increment of wood pulp and ecosystem services with cumulative total

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Iа productivity class

	10
	63
	63
	34,3
	30,5
	16,7
	14,4
	62,7
	48
	172,3
	172,3
	18,0
	190,3
	190,3

	15
	120
	57
	28,7
	29,3
	14,0
	12,0
	52,5
	40,1
	147,9
	320,2
	39,5
	187,4
	377,7

	20
	178
	58
	28,4
	34,7
	13,8
	11,9
	51,9
	39,7
	152,0
	472,2
	59,6
	211,6
	589,3

	25
	227
	49
	23,8
	40,2
	11,6
	10,0
	43,6
	33,3
	138,7
	610,9
	77,0
	215,7
	805,0

	30
	268
	41
	19,9
	43,0
	9,7
	8,3
	36,5
	27,9
	125,4
	736,3
	93,2
	218,6
	1023,6

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	35
	303
	35
	17,1
	41,0
	8,3
	7,2
	31,3
	24
	111,8
	848,1
	108,1
	219,9
	1243,5

	40
	336
	33
	16,2
	36,1
	7,9
	6,8
	29,7
	22,7
	103,2
	951,3
	121,6
	224,8
	1468,2

	45
	362
	26
	12,9
	31,8
	6,3
	5,4
	23,6
	18
	85,1
	1036,4
	133,8
	218,9
	1687,1

	50
	384
	22
	11,0
	33,8
	5,3
	4,6
	20,0
	15,3
	79,0
	1115,4
	144,7
	223,7
	1910,8

	I productivity class

	10
	51
	51
	28,7
	25,0
	14,0
	12,0
	52,5
	40,2
	143,7
	143,7
	16,6
	160,3
	160,3

	15
	96
	45
	23,6
	21,0
	11,5
	9,9
	43,2
	33,1
	118,7
	262,4
	36,3
	155,0
	315,3

	20
	145
	49
	24,8
	29,0
	12,1
	10,4
	45,4
	34,7
	131,6
	394,0
	54,9
	186,5
	501,7

	25
	187
	42
	21,1
	38,1
	10,3
	8,8
	38,6
	29,5
	125,3
	519,3
	70,9
	196,2
	697,9

	30
	228
	41
	20,5
	42,4
	10,0
	8,6
	37,5
	28,7
	127,2
	646,5
	85,8
	213,0
	910,9

	35
	264
	36
	18,0
	39,8
	8,8
	7,5
	32,9
	25,2
	114,2
	760,7
	99,5
	213,7
	1124,6

	40
	297
	33
	16,5
	33,1
	8,1
	6,9
	30,3
	23,1
	101,5
	862,2
	111,9
	213,4
	1338,0

	45
	326
	29
	14,6
	29,0
	7,1
	6,1
	26,7
	20,5
	89,4
	951,6
	123,1
	212,5
	1550,5

	50
	353
	27
	13,7
	39,0
	6,7
	5,7
	25,1
	19,2
	95,7
	1047,3
	133,2
	228,9
	1779,4


Continuation of Table V.7

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14


	II productivity class

	10
	38
	38
	23,3
	19,2
	11,3
	9,8
	42,6
	32,6
	115,5
	115,5
	13,1
	128,6
	128,6

	15
	70
	32
	18,0
	16,2
	8,8
	7,6
	33,0
	25,3
	90,9
	206,4
	28,6
	119,5
	248,1

	20
	107
	37
	19,9
	16,0
	9,7
	8,3
	36,4
	27,8
	98,2
	304,6
	43,3
	141,5
	389,6

	25
	140
	33
	17,5
	17,8
	8,5
	7,3
	31,9
	24,4
	89,9
	394,5
	55,9
	145,8
	535,4

	30
	171
	31
	16,3
	20,8
	7,9
	6,8
	29,8
	22,8
	88,1
	482,6
	67,7
	155,8
	691,2

	35
	201
	30
	15,7
	24,4
	7,6
	6,6
	28,7
	22,0
	89,3
	571,9
	78,5
	167,8
	859,0

	40
	228
	27
	14,1
	27,9
	6,9
	5,9
	25,9
	19,8
	86,4
	658,3
	88,3
	174,7
	1033,7

	45
	255
	27
	14,2
	30,6
	6,9
	5,9
	25,9
	19,8
	89,1
	747,4
	97,1
	186,2
	1219,9

	50
	278
	23
	12,1
	32,1
	5,9
	5,1
	22,2
	17,0
	82,3
	829,7
	105,0
	187,3
	1407,2

	III productivity class

	15
	47
	47
	29,0
	24,0
	14,1
	12,2
	53,1
	40,6
	144,0
	144,0
	21,2
	165,2
	165,2

	20
	73
	26
	15,1
	11,8
	7,4
	6,3
	27,6
	21,1
	74,2
	218,2
	32,1
	106,3
	271,5

	25
	96
	23
	13,1
	11,2
	6,4
	5,5
	24,0
	18,4
	65,5
	283,7
	41,5
	107,0
	378,5

	30
	120
	24
	13,5
	15,7
	6,6
	5,7
	24,7
	18,9
	71,6
	355,3
	50,2
	121,8
	500,3

	35
	144
	24
	13,4
	20,5
	6,5
	5,6
	24,5
	18,7
	75,8
	431,1
	58,2
	134,0
	634,2

	40
	165
	21
	11,7
	22,8
	5,7
	4,9
	21,4
	16,3
	71,1
	502,2
	65,4
	136,5
	770,7

	45
	186
	21
	11,7
	22,2
	5,7
	4,9
	21,3
	16,3
	70,4
	572,6
	72,0
	142,4
	913,1

	50
	206
	20
	11,1
	20,2
	5,4
	4,7
	20,3
	15,6
	66,2
	638,8
	77,9
	144,1
	1057,2


ATTACHMENT G
The scale of assessment of natural regeneration

Table G.1 - Scale of assessment for the resumption of larch forests
	Type of growing conditions
	Assessment of renewal
	Number of undergrowth by height groups

per 1 ha

	
	
	small up to 0.5 m
	average 0.6-1.0 m
	large more than 1.0 m
	total, taking into account the conversion rate

	Dry
	Insufficient
	less than 13-20
	less than 10-15
	less than 9-13
	less than
8-12

	
	Satisfactory
	8-12
	8-12
	8-12
	8-12

	
	Good
	more than 20
	more than 15
	more than 13
	more than
12

	Periodic dry
	Insufficient
	less than 10
	less than 8
	less than 7
	less than
6

	
	Satisfactory
	10-15
	8-11
	7-10
	6-9

	
	Good
	more than 15
	more than 11
	more than 10
	more than
9

	Fresh
	Insufficient
	less than

8
	less than 6
	less than 5
	less than
5

	
	Satisfactory
	8-13
	6-10
	5-9
	5-8

	
	Good
	more than 13
	more than 10
	more than 9
	more than
8

	Wet
	Insufficient
	less than
7
	less than 6
	less than 5
	less than
4

	
	Satisfactory
	7-10
	6-8
	5-7
	4-6

	
	Good
	more than 10
	more than 8
	more than 7
	more than
6

	Note - Conversion factors: for small undergrowth - 0.6; for the average - 0.8; for large - 0.9.


Table G.2 - Scale for assessing natural regeneration of larch under the forest canopy and on non-forested lands
	Renewal assessment
	Undergrowth age and number of regeneration,

thousand pcs/ha

	
	2-5 years
	6-10 years
	more than 10 years

	Good
	more than 7
	more than 4
	more than 2

	Satisfactory
	4-7
	2-4
	1-2

	Unsatisfactory
	less than 4
	less than 2
	less than 1



ATTACHMENT D
Dynamics of the forest fund of the Kazakhstan Altai for the period 1961-2009
Table D.1 - Dynamics of forest fund areas (thousand ha)
	Accounting year of the forest fund
	Forest area
	Conifers
	Deciduous
	Total wood

breeds
	Shrubs

	
	general
	covered with forests
	P
	S
	F
	L
	C
	total coniferous
	B
	A
	P
	W and others.
	Other broad

leaved.

(A, M,
E)
	Total b-leaved
	
	 purple willow
	Other shrubs
	total

	1961
	
	1256,6
	44,5
	16,3
	479,3
	195,1
	28,9
	764,1
	122,7
	141,4
	6,8
	3,6
	-
	274,5
	1038,6
	10,8
	207,2
	218,0

	1966
	
	1242,5
	44,3
	16,1
	452,0
	187,2
	31,1
	730,7
	115,5
	148,5
	6,7
	4,1
	-
	274,8
	1005,5
	28,5
	208,5
	237,0

	1973
	2795,1
	1305,8
	41,5
	14,1
	430,5
	169,8
	40,7
	696,6
	119,4
	133,1
	9,0
	4,9
	-
	266,4
	963,0
	29,3
	313,5
	342,8

	1989
	2774,4
	1333,8
	41,5
	20,5
	394,9
	169,7
	46,1
	672,7
	155,5
	159,1
	9,9
	5,5
	6,0
	336,0
	1008,7
	29,9
	295,2
	325,1

	2009
	2976,7
	1401,3
	38,8
	27,0
	394,2
	175,2
	44,7
	679,9
	186,2
	185,7
	13,8
	4,9
	4,6
	395,2
	1072,3
	28,6
	297,6
	326,2


Table D.2 - Dynamics of the forest stock (million m3)
	Accounting year of the forest fund
	Total stock of the forest fund
	Coniferous
	Deciduous
	Total wood

breeds
	Shrubs

	
	
	P
	S
	F
	L
	C
	total coniferous
	B
	A
	P
	W and others.
	Other broad

leaved.

(A, M,
E)
	Total b-leaved
	
	purple willow
	Other shrubs
	total
shrubs.

	1961
	151,94
	3,11
	3,16
	78,83
	36,03
	5,53
	126,66
	10,22
	13,19
	0,47
	0,18
	-
	24,06
	150,72
	0,16
	1,06
	1,22

	1966
	142,82
	3,10
	3,05
	70,13
	35,08
	5,97
	117,33
	9,57
	14,05
	0,44
	0,22
	-
	24,28
	141,61
	0,19
	1,02
	1,21

	1973
	132,48
	2,89
	2,28
	63,80
	30,43
	7,39
	106,79
	9,74
	13,39
	0,73
	0,28
	-
	24,14
	130,93
	0,35
	1,20
	1,55

	1989
	129,23
	3,31
	2,03
	58,91
	28,57
	8,94
	101,76
	10,63
	13,83
	0,87
	0,27
	0,07
	25,67
	127,43
	0,29
	1,51
	1,8

	2009
	133,93
	3,76
	2,13
	57,13
	29,61
	9,01
	101,64
	13,49
	16,68
	1,41
	0,33
	0,09
	32,0
	133,64
	0,29
	-
	0,29


ATTACHMENT Е
Characteristics of larch forests of Kazakhstan Altai

Table E.1 - Silvicultural-taxation characteristics of artificial plantations of Siberian larch 

	№
of  test plot.
	Composition
	Height above sea level, m
	Breed
	Age, years
	Average height, m
	Average diameter, cm
	Productivity class
	Forest Type
	Completeness
	stock per 1 ha, m3
	Number of trees per 1 ha

	Rudny Altai

	1
	10Larix (L)
	943
	L
	33
	16,2+0,44
	20,3+0,48
	Iа
	HLF
	0,88
	232
	842

	2
	10L+Birch
	1000
	L
	39
	18,4+0,57
	19,4+0,35
	Iа
	HLF
	0,83
	260
	967

	
	
	
	B
	20
	10,0
	14,7
	
	
	
	
	108

	3
	10L
	1035
	L
	51
	22,0+0,71
	25,8+0,41
	Iа
	HLF
	0,77
	315
	574

	4
	9L1B+Pinus
	1260
	L
	42
	17,3+0,60
	18,0+0,43
	I
	HLF
	0,72
	208
	896

	5
	9L 0,5Aspen 0,5B single. Fir
	1040
	L
	49
	20,1+0,76
	26,0+0,65
	I
	HLF
HLF
HLF
	0,79
	284
	545

	
	
	
	F
	28
	13,0
	12,0
	
	
	
	
	45

	
	
	
	A
	25
	18,0
	32,0
	
	
	
	
	16

	
	
	
	B
	21
	15,0
	18,0
	
	
	
	
	68

	6
	10L
	1164
	L
	42
	18,1+0,67
	18,0+0,38
	Iа
	HLF
	0,99
	307
	1306

	7
	10L
	1140
	L
	38
	20,8+0,68
	22,5+0,44
	Iа
	HLF
	0,83
	314
	759

	8
	9L1B
	969
	L
	34
	16,9+0,60
	18,5+0,52
	Iа
	HLF
	0,98
	278
	1128

	
	
	
	B
	21
	15,0
	10,0
	
	
	
	
	300

	9
	10L
	1357
	L
	36
	13,4+0,29
	18,1+0,39
	II
	SLF
	0,82
	165
	904

	Southern Altai

	1
	10L
	1513
	L
	40
	15,1+0,56
	14,2+0,44
	I
	GGLF
	0,66
	160
	1172

	2
	10L
	1512
	L
	20
	9,6+0,23
	8,0+0,23
	I
	TGLF
	0,35
	48
	1469

	3
	10L
	1524
	L
	35
	18,1+0,77
	18,0+0,46
	Iа
	TGLF
	0,99
	305
	1276

	4
	10L
	1515
	L
	35
	12,0+0,65
	18,0+0,42
	I
	GGLF
	1,03
	183
	1167

	5
	10L
	1647
	L
	32
	15,3+0,38
	18,0+0,47
	Iа
	GGLF
	0,94
	229
	1144

	6
	10L
	1787
	L
	36
	17,2+0,67
	20,0+0,39
	Iа
	TGLF
	0,67
	194
	697

	Saur

	1
	10L
	1370
	L
	24
	11,9+0,21
	14,0+0,34
	I
	FGLF
	0,46
	82
	810

	2
	10L
	1196
	L
	27
	17,9+0,75
	14,0+0,40
	Iа
	FGLF
	0,77
	236
	1456

	3
	10L
	1262
	L
	26
	9,1+0,36
	14,0+0,36
	II
	LFFM
	0,61
	76
	793

	4
	10L
	1311
	L
	22
	12,0+0,29
	12,0+0,26
	Iа
	FGLF
	0,47
	84
	1265

	5
	10L
	1381
	L
	26
	9,5+0,39
	14,0+0,39
	I
	FGLF
	0,73
	95
	1050

	6
	10L
	1263
	L
	29
	15,3+0,47
	16,0+0,38
	Iа
	FGLF
	0,69
	168
	976



ATTACHMENT Zh
Natural renewal in the larch forests of the Rudny Altai
Table Zh.1 - Characteristics of natural renewal
	№

TP
	Planting composition (category)
	Breed
	Number of undergrowth (pcs/ha), by height groups (m)
	Renewal assessment
	Undergrowth

	
	
	
	till 0,5
	0,51-1,5
	More than 1,5
	total
	incl. doubtful
	dry
	
	shrub species
	number: pcs/ha pr. cover per ha
	Average shrub height, m

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Under the canopy of the forest

	2
	8L2P+F, B
	F
	
	
	
	53
	
	
	-
	Siberian mountain ash
	400
	0,2-1,20

	
	
	
	
	
	
	
	
	
	
	Red currants
	467
	0,6-1,20

	
	
	
	
	
	
	
	
	
	
	Edible honeysuckle
	67
	0,90

	4
	10L single F
	
	
	
	
	
	
	
	-
	Red currants
	78
	1,10

	6
	10L
	К
	
	
	
	14
	
	
	-
	Red currants
	357
	1,30

	
	
	
	
	
	
	
	
	
	
	Raspberries
	167 m2
	1,20

	
	
	
	
	
	
	
	
	
	
	Acacia
	814 m2
	1,6

	
	
	
	
	
	
	
	
	
	
	Rosehip black
	961,4 m2
	1,0

	
	
	
	
	
	
	
	
	
	
	Spirea
	672,9 m2
	0,6

	
	
	
	
	
	
	
	
	
	
	Honeysuckle
	214
	1,4

	
	
	
	
	
	
	
	
	
	
	Siberian mountain ash
	29
	2,5

	8
	10L
	B
	
	
	
	18
	
	
	-
	Raspberries
	1928,5 m2
	1,0-1,20

	
	
	
	
	
	
	
	
	
	
	Spirea
	265,4 m2
	0,9

	
	
	
	
	
	
	
	
	
	
	Rosehip black
	371,5
	1,5

	
	
	
	
	
	
	
	
	
	
	Red currants
	18
	1,6

	10
	10 L
	P
	
	
	
	22
	
	
	
	Spirea
	1802,2 m2
	1,0

	
	
	B
	
	
	
	22
	
	
	
	Rosehip black
	1022,0 m2
	0,9

	
	
	
	
	
	
	
	
	
	
	Rosehip red
	66
	0,7

	
	
	
	
	
	
	
	
	
	
	Tatar honeysuckle
	110
	1,5

	11
	9L1P+F
	L
	77
	46
	92
	215
	30
	-
	not satisfieв
	Raspberries
	57,7 m2
	0,5

	
	
	F
	
	
	
	542
	
	15
	
	Edible honeysuckle
	108
	0,9

	
	
	P
	
	
	
	92
	
	15
	
	Currant
	108
	0,6

	
	
	B
	
	
	
	31
	
	
	
	Siberian mountain ash
	231
	1,0-2,0

	12
	10L
	L
	35
	
	
	173
	138
	
	not satisfied
	Siberian mountain ash
	379
	1,1

	
	
	P
	
	
	
	2103
	138
	35
	
	Edible honeysuckle
	172
	1,0

	
	
	F
	
	
	
	21
	
	
	
	Tatar honeysuckle
	520,7 m2
	1,2


Continuation of Table Zh.1

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	
	
	
	
	
	
	
	
	
	
	Juniper
	138
	0,7

	
	
	
	
	
	
	
	
	
	
	Red currants
	35
	0,9

	14
	10L+P
	L
	
	
	89
	89
	
	58
	not satisfied
	Edible honeysuckle
	172
	1,4

	
	
	F
	
	
	369
	369
	
	
	
	Tatar honeysuckle
	520,7 m2
	0,5

	
	
	
	
	
	
	
	
	
	
	Juniper
	138
	0,6

	
	
	
	
	
	
	
	
	
	
	Siberian mountain ash
	379
	1,5

	
	
	
	
	
	
	
	
	
	
	Red currants
	35
	1,0

	In areas passed by fire

	1
	9L1B
	L
	101
	67
	-
	168
	-
	-
	not satisfied.
	Siberian mountain ash
	101
	1,8

	
	
	P
	
	
	
	67
	
	
	
	Red currants
	67
	0,5-1,3

	
	
	F
	
	
	
	27
	
	
	
	Spirea
	505 m2
	1,6

	
	
	B
	
	
	
	152
	
	
	
	Edible honeysuckle
	17
	0,5

	
	
	
	
	
	
	
	
	
	
	Yellow acacia
	135
	1,5

	3
	10L
	L
	
	114
	114
	228
	57
	
	not satisfied
	Tatar honeysuckle
	1428,6 m2
	0,3-0,8

	
	
	P
	
	
	
	114
	57
	
	
	Spirea
	885,7 m2
	0,4-0,9

	
	
	A
	
	
	
	171
	
	
	
	Rosehip
	457,0 m2
	0,5

	5
	only L, F, B
	F
	
	
	
	71
	
	
	
	Raspberries
	1200 m2
	1,2

	
	
	B
	
	
	
	118
	
	
	
	
	
	

	7
	10B only A
	F
	
	
	
	57
	
	
	
	Rowan
	457
	0,3-3,0

	
	
	P
	
	
	
	628
	
	
	
	Raspberry
	160 m2
	0,7-1,10

	
	
	S
	
	
	
	57
	
	
	
	Spiraea
	154 m2
	0,5-0,6

	
	
	B
	
	
	
	571
	
	
	
	Willow
	57
	1,7

	
	
	A
	
	
	
	57
	
	
	
	Elder
	57
	2,0

	9
	only L
	L
	
	133
	
	133
	
	133
	not satisfied.
	Spiraea
	1240 m2
	0,7

	
	
	F
	
	
	
	-
	
	133
	
	Dogrose
	3733
	0,9

	
	
	B
	
	
	
	133
	
	
	
	Elder
	133
	1,5

	
	
	
	
	
	
	
	
	
	
	Raspberry
	400 m2
	1,1

	15
	only L
	L
	1661
	469
	253
	3141
	758
	
	satisfied
	Juniper
	36
	0,7

	
	
	B
	
	
	
	289
	
	
	
	
	
	

	16
	only L
	L
	
	
	143
	143
	
	
	
	Absent
	
	

	17
	only L
	-
	
	
	
	
	
	
	
	Dogrose
	154
	1,0

	
	
	
	
	
	
	
	
	
	
	Bird cherry
	154
	1,2

	18
	only.L, onlyB
	B
	
	
	
	69
	
	
	
	Dogrose
	69
	

	
	
	
	
	
	
	
	
	
	
	Acacia yellow
	69
	

	
	
	
	
	
	
	
	
	
	
	Elder
	34
	

	light forest

	13
	only L
	L
	80
	803
	
	1043
	160
	
	satisfied.
	-
	
	

	
	
	П
	
	
	
	80
	
	
	
	
	
	


ATTACHMENT I
Experimental work on accelerated cultivation of Scots pine by research regions
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	a - soaking seeds in stimulants, b - watering sown seeds with growth substances in the branch "NR" of RSME "RFSSC", v - adding dry substances to the soil and watering seeds in MPI "Forestry Yesilskoe", g - covering crops with Agrotex, d - General view of experimental crops in SFNR "Ertis ormany", e - closed ground in MPI "FE "Bukpa»


	Figure I.1 – Tab of experiment options
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	Note - OG – open ground, CG – closed ground, St – pre - sowing treatment of seeds with stimulants, St+Tr – pre – sowing treatment of seeds with stimulants and Trichocin, Fr-fertilization, WGS-watering the soil with growth substances

	Figure I.2 – Ground germination (%) of Scots pine seeds by region
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	a - SFNR "Ertis ormany" (right – production crops), b - Arykbalyk branch of SNNP "Kokshetau" (left – production crops), v - MPI "FE "Bukpa»

	Figure I.3 – Growth of annual experimental seedlings of Scots pine in closed ground
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	Note - 1 – use of stimulants, 2 – use of stimulants and Trichocin,

3 – application of fertilizers before sowing seeds, 4 – watering of sown seeds with growth substances and application of covering material, 5 – watering of sown seeds with growth substances

	Figure I.4 - Reliability of differences in the height of annual seedlings of Scots pine (sowing in 2018) by experiments
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	Note - OG – открытый грунт, CG – closed ground, St – pre - sowing treatment of seeds with stimulants, St+Tr – pre – sowing treatment of seeds with stimulants and Trichocin, Fr-fertilization, WGS-watering the soil with growth substances

	Figure I.5 – Average height of annual Scots pine seedlings by research regions (seeding in 2018 and 2019)
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	Note - OG – open ground, CG – closed ground, the F – incorporation Pertici, B – pre-sowing seed treatment with Baikal, Z – preplant treatment of seeds by zircon (3 or 6 hours), B+Tr – treatment of seeds by lake Baikal and Triazines, Cyt. – presowing treatment of seeds Cytovital, C – control

	Figure I.6 – Average height of annual pine seedlings according to the tested technologies
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	Figure I.7 – Distribution of the height of annual seedlings by experiment variants by clusters




Table I.1 - Quality indicators of Scots pine seeds without stimulant treatment (control) in forest nurseries by regions of Kazakhstan
	indicators of seed quality
	Location of the nursery

	
	SFNR «Ertys Ormany»
	Branch “NR” of RSME “RFSSC”
	MPI «FE «Bukpa»
	Arykbalyk branch of SNNP "Kokshetau»

	
	2018
	2019
	2020
	2018
	2019
	2020
	2018
	2019
	2020
	2018
	2019

	weight of 1000 pcs., g
	10,1
	10,7
	10,1
	11,5
	6,5
	7,29
	6,6
	5,96
	6,25
	7,8
	6,6

	cleanliness, %
	98,0
	98,8
	98,0
	99,0
	95,5
	97,9
	98,0
	97,1
	90,3
	99,2
	98,5

	germination rate, %
	72,0
	77
	not defined
	87,0
	71
	81
	72
	67
	79
	56,0
	64

	germination energy, %
	70,0
	73
	
	86,0
	50
	87
	34
	65
	79
	56,0
	61


Table I.2 – Biometric indicators of Scots pine seedlings 

	Stimulant
	Length of the stipitate
	Root length
	Length of needles

	
	average,

Х±m
	V, %
	σ
	Average, Х±m
	V, %
	σ
	с average,

Х±m
	V, %
	σ

	Branch “NR” of RSOE “RFSSGC”

	Humate
	2,88±0,13
	20,09
	0,58
	3,61±0,17
	20,80
	0,75
	1,58±0,04
	11,63
	0,18

	Baikal
	2,79±0,12
	18,83
	0,52
	3,67±0,11
	13,90
	0,51
	1,28±0,05
	16,66
	0,21

	Control
	1,30±0,05
	18,18
	0,23
	1,94±0,17
	40,22
	0,78
	0,99±0,06
	25,15
	0,25

	MPI «Forestry Esilskoe»

	Humate
	2,00±1,00
	22,06
	0,44
	3,56±0,23
	28,74
	1,02
	1,41±0,05
	16,24
	0,23

	Baikal
	2,06±0,11
	23,80
	0,49
	4,58±0,15
	15,28
	0,67
	1,60±0,06
	16,72
	0,27

	Control
	1,73±0,10
	24,67
	0,43
	2,90±0,18
	27,80
	0,80
	0,92±0,04
	19,49
	0,18

	MPI «FE «Bukpa»

	Humate
	1,87±0,07
	15,68
	0,29
	3,62±0,17
	20,96
	0,76
	1,21±0,05
	17,13
	0,20

	Baikal
	2,06±0,08
	16,44
	0,34
	3,68±0,17
	20,72
	0,76
	1,32±0,05
	15,46
	0,20

	Control
	1,90±0,11
	24,80
	0,47
	3,40±0,21
	27,05
	0,92
	1,26±0,04
	14,20
	0,18




Table I.3 - Average ground germination (%) of Scots pine seeds according to the experimental variants
	Name
	Concentration
	Location of the nursery

	
	
	Branch “NR” of RSME “RFSSC”
	Arykbalyk branch of SNNP "Kokshetau»
	MPI «FE «Bukpa»
	SFNR «Ertys Ormany»

	Experience the No. 1. Introduction of growth substances into the soil, sowing seeds with pre-sowing treatment with Zircon (6 hours)+Trichocin (2 hours) and covering with Agrotex in boxes

	Boric acid
	0,2 g/1 l (m2)
	28,7
	11,6
	2,5
	47,0

	Urea + superphosphate
	3 g+2 g/m2
	13,0
	5,6
	1,0
	30,6

	Urea + Superphosphate + Erid Grow
	3g+2g/m2+100ml/10 l
	11,2
	7,6
	1,3
	42,5

	ЕМ Eco КZ Culture
	100ml/10 l
	43,8
	11,7
	0,9
	40,9

	Fertika
	50-70 g/m2
	12,8
	9,0
	0,9
	24,9

	Experiment No. 2. Introduction of growth substances into the soil, sowing seeds with pre-sowing treatment Zircon (6 hours) + Trichocin (2 hours) without shelter with Agrotex

	Boric acid
	0,2g/1l (m2)
	23,1
	2,7
	7,9
	54,8

	Urea + superphosphate
	3g+2g/m2
	0,5
	5,3
	5,4
	53,8

	Urea + Superphosphate + Erid Grow
	3g+2g/m2+100 ml/10 l
	0,4
	3,5
	2,2
	77,2

	ЕМ Eco КZ Culture
	100 ml/10 l
	0,7
	4,1
	5,5
	68,8

	Fertika
	50-70 g/m2
	0,3
	5,1
	2,2
	55,2

	Experiment No. 3. Presowing seed soaking in stimulants

	Stimulant name
	Soaking time
	Application dose
	Branch “NR” of RSME “RFSSC”
	Arykbalyk branch of SNNP "Kokshetau"
	MPI «FE «Bukpa»
	SFNR «Ertys Ormany»

	Baikal
	1,5
	2 ml/2 l
	0,2
	4,1
	-
	71,0

	Zircon
	3
	0,5 ml/2 l
	0,2
	1,7
	4,8
	66,4

	Zircon
	6
	0,5 ml/2 l
	0,5
	4,3
	-
	55,5

	Humate+7
	12
	0,5 g/1 l
	0,5
	1,7
	-
	79,0

	Humate+7
	12
	1,5 g/1 l
	0,3
	1,8
	-
	85,3

	The control
	
	
	0,3
	0,8
	-
	49,7

	Experiment No. 4. Presowing soaking of seeds in stimulants and Trichocin

	Baikal + Trichocin
	1,5+2
	2 ml/2 l+0,6 g/1 l
	0,7
	1,7
	-
	43,6

	Zircon + Trichocin
	3+2
	0,5 ml/2l+0,6g/1 l
	0,5
	2,5
	4,7
	68,1

	Zircon + Trichocin
	6+2
	0,5ml/2l+0,6 g/1 l
	0,4
	1,7
	-
	60,1

	Humate+7 + Trichocin
	12+2
	0,5 g/1 l+0,6 g/1 l
	0,3
	1,9
	-
	81,0

	Humate+7 + Trichocin
	12+2
	1,5 g/1 l+0,6 g/1 l
	0,3
	3,3
	-
	61,9

	Control + Trichocin
	2
	0,6 g/1 l
	0,2
	3,3
	3,8
	51,8

	Biosil
	2
	7,5 ml/1 l
	0,1
	3,9
	8,0
	74,4

	Binoram
	2
	5 ml/1 l
	0,3
	5,3
	2,6
	65,0

	Fitosporin-M
	2
	1 ml/250 ml
	0,1
	4,3
	-
	51,1

	The control
	
	
	0,2
	4,8
	5,9
	46,9

	Experiment No. 5. Watering the soil before sowing seeds and spraying seeds treated with the Zircon stimulator (6 hours)

	Name
	Concentration
	
	
	
	

	ЕМ Eco КZ Culture
	50 ml/10 l
	0,1
	5,3
	3,5
	69,1

	AridGrow
	100 ml/10 l
	0,4
	6,7
	4,8
	73,2

	Citovit
	1,5 ml/1,5 l
	0,7
	5,8
	-
	74,6

	Trichocin
	1,2 g/2 l/2 m2
	0,9
	5,4
	5,1
	66,7

	Trichoderma veride
	5 g/l/2 m2
	1,0
	6,6
	5,9
	51,6

	Fitosporin-M
	15 ml/10 l/2 m2
	0,5
	6,2
	5,6
	29,2

	The control
	
	0,5
	4,6
	4,1
	46,5




Table I.4 - Height of annual seedlings of Scots pine according to the options of experiments (sowing 2018)
	Name of the stimulant, fertilizer
	Exposure time, hour
	Height, cm

	
	
	SFNR «Ertys Ormany»
	Branch “NR” of RSOE “RFSSGC”
	Arykbalyk branch
	MPI «FE «Bukpa»

	Soaking seeds in stimulants

	Baikal
	1
	3,8±0,09
	2,2±0,04
	1,6±0,04
	2,8±0,06

	Baikal
	1,5
	4,0±0,08
	2,2±0,05
	1,7±0,04
	3,5±0,06

	Humate + 7
	6
	4,4±0,08
	2,2±0,05
	1,5±0,04
	2,5±0,06

	Humate + 7
	12
	4,9±0,11
	2,3±0,04
	2,2±0,06
	2,8±0,07

	Zircon
	3
	4,7±0,09
	2,3±0,05
	1,5±0,04
	2,8±0,07

	Zircon
	6
	4,9±0,10
	2,1±0,04
	1,5±0,04
	2,4±0,06

	Humate phosphate
	12
	4,1±0,09
	2,2±0,05
	2,0±0,06
	2,9±0,07

	The control
	
	3,9±0,09
	2,3±0,05
	1,5±0,05
	3,0±0,07

	Baikal + Trichocin
	1+2
	3,8±0,13
	2,1±0,06
	1,5±0,05
	2,9±0,10

	Baikal + Trichocin
	1,5+2
	5,1±0,15
	2,2±0,05
	1,4±0,05
	2,8±0,07

	Humate+7 + Trichocin
	6+2
	4,7±0,09
	1,7±0,04
	1,6±0,06
	3,1±0,09

	Humate+7 + Trichocin
	12+2
	5,6±0,21
	1,9±0,06
	1,9±0,06
	3,2±1,10

	Zircon + Trichocin
	3+2
	5,1±0,12
	1,7±0,03
	1,6±0,06
	3,4±0,11

	Zircon + Trichocin
	6+2
	5,1±0,16
	2,1±0,05
	1,4±0,04
	3,4±0,09

	Humatophosphate + Trichocin
	12+2
	5,0±0,12
	2,2±0,05
	2,2±0,07
	3,3±0,08

	Control + Trichocin
	2
	4,4±0,1
	1,8±0,04
	1,6±0,03
	2,8±0,08

	Fertilizing the soil before sowing seeds

	ЕМ Eco КZ Primer
	5,0±0,15
	2,3±0,07
	1,8±0,07
	3,2±0,11

	ЕМ Eco КZ Primer (NPK)
	4,3±0,13
	1,8±0,07
	1,6±0,08
	3,6±0,09

	Agroperlite
	4,8±0,16
	2,1±0,07
	1,5±0,06
	3,4±0,13

	Nitrogen (N)
	5,5±0,21
	2,1±0,05
	1,8±0,05
	2,9±0,12

	Phosphorus (P) during sowing
	5,0±0,14
	2,0±0,05
	1,9±0,06
	3,2±0,10

	Soaking in Humat +7 (6 h), then watering (in boxes under Agrotex)

	ЕМ Eco КZ Culture
	9,4±0,25
	2,0±0,06*
	2,1±0,09
	3,2±0,05

	ЕМ Eco КZ Culture
	8,9±0,16
	2,1±0,06*
	2,4±0,09
	2,9±0,08

	Humate phosphate
	7,2±0,24
	2,2±0,05*
	2,3±0,07
	3,2±0,09

	Trichocin
	7,0±0,16
	2,1±0,05*
	2,5±0,08
	3,9±0,14

	Trichoderma
	7,9±0,18
	2,4±0,09*
	2,5±0,07
	3,3±0,14

	AridGrow
	8,3±0,24
	2,4±0,04*
	2,6±0,07
	4,0±0,10

	Watering the sown seeds

	ЕМ Eco КZ Culture
	4,1±0,12
	2,5±0,07
	1,6±0,04
	4,3±0,14

	ЕМ Eco КZ Culture
	3,7±0,09
	2,7±0,09
	1,8±0,06
	3,9±1,16


	Humate phosphate
	3,4±0,05
	2,7±0,08
	1,6±0,07
	2,7±0,09

	Trichocin
	4,1±0,1
	2,3±0,07
	2,2±0,10
	3,8±0,10

	Trichoderma
	5,1±0,14
	2,5±0,06
	1,9±0,04
	2,5±0,06

	AridGrow
	4,6±0,11
	2,7±0,07
	1,8±0,05
	2,7±0,07

	Note - * - the experiment was laid without covering material




Table I.5 - Average height of annual seedlings of Scots pine by region and experiment options (sowing 2019)
	Name
	Average height, cm

	
	Branch “NR” of RSME “RFSSC”
	Arykbalyk branch SNMP "Kokshetau"
	MPI «FE «Bukpa»
	SFNR «Ertys Ormany»

	Experiment 1. Introduction of growth substances, pre-sowing soil irrigation with Cytovite, sowing seeds with pre-sowing treatment Zircon (6 hours) + Trichocin (2 hours) and shelter with Agrotex in boxes (covered ground)

	Boric acid
	3,15±0,07
	2,73±0,13
	2,29±0,06
	3,58±0,11

	Urea + superphosphate
	3,00±0,05
	1,78±0,23
	1,99±0,17
	4,27±0,13

	Urea + Superphosphate + Erid Grow
	3,90±0,10
	2,01±0,08
	2,07±0,14
	3,64±0,13

	ЕМ Eco КZ Culture
	3,87±0,09
	1,88±0,07
	1,50±0,08
	3,58±0,14

	Fertika
	3,27±0,13
	1,71±0,10
	1,43±0,09
	4,68±0,18

	Experiment 2. Introduction of growth substances, pre-sowing watering of the soil with Cytovite, sowing seeds with pre-sowing treatment with Zircon (6 hours) + Trichocin (2 hours) without shelter with Agrotex (open ground)

	Boric acid
	3,69±0,09
	1,24±0,07
	1,29±0,04
	3,13±0,12

	Urea + superphosphate
	2,1
	1,12±0,07
	1,70±0,19
	3,74±0,11

	Urea + Superphosphate + Erid Grow
	1,4
	1,14±0,08
	0,90±0,11
	3,63±0,14

	ЕМ Eco КZ Culture
	1,6
	1,08±0,07
	1,25±0,06
	4,24±0,14

	Fertika
	1,8
	1,05±0,08
	1,21±0,10
	4,35±0,14

	Experience 3. Carrying out pre-sowing treatment of seeds with stimulants, sowing seeds. Presowing soil irrigation with Cytovite.

	Baikal (1.5 hours)
	1,4
	1,44±0,12
	-
	4,02±0,13

	Zircon (3 hours)
	1,3
	1,26±0,12
	1,25±0,05
	4,09±0,16

	Zircon (6 hours)
	1,5
	1,15±0,08
	-
	4,16±0,21

	Humate+7 (12 hours)
	1,3
	1,04±0,06
	-
	4,68±0,18

	Humate+7 (12 hours)
	1,5
	1,28±0,11
	-
	4,63±0,17

	The control
	1,8
	0,82±0,08
	-
	4,14±0,13

	Experience 4. Carrying out pre-sowing seed treatment with stimulants and Trichocin, sowing seeds. Presowing soil irrigation with Cytovite.

	Baikal + Trichocin (1.5 + 2 hours)
	1,9
	1,23±0,11
	-
	4,25±0,15

	Zircon + Trichocin (3 + 2 hours)
	2,0
	1,16±0,10
	1,42±0,03
	3,8±0,11

	Zircon + Trichocin (6 + 2 hours)
	1,9
	1,31±0,10
	-
	3,84±0,11

	Humate + 7 + Trichocin (12 + 2 hours)
	1,5
	1,37±0,11
	-
	3,99±0,13

	Humate + 7 + Tr. (12 + 2 hours)
	1,6
	1,38±0,09
	-
	4,37±0,11

	Control + Trichocin
	1,8
	1,41±0,07
	1,18±0,04
	4,34±0,14

	Biosil (2 hours)
	1,3
	1,38±0,09
	1,15±0,06
	4,24±0,16

	Binoram (2 hours)
	1,9
	1,20±0,07
	1,23±0,03
	3,98±0,12

	Fitosporin-M (2 hours)
	1,3
	1,20±0,08
	-
	4,84±0,19

	The control
	1,5
	1,19±0,06
	1,41±0,05
	4,02±0,15

	Experiment 5. Watering the soil with growth substances, pre-sowing watering with Cytovite, sowing seeds treated with the stimulant Zircon (6 h.)

	ЕМ Eco КZ Culture
	1,3
	1,31±0,05
	1,24±0,04
	4,49±0,16

	AridGrow
	1,1
	1,28±0,06
	1,03±0,04
	4,48±0,13

	Citovit
	1,5
	1,32±0,08
	-
	4,75±0,17

	Trichocin
	1,5
	1,35±0,06
	1,09±0,04
	3,9±0,11

	Trichoderma veride
	2,3
	1,18±0,07
	1,18±0,04
	5,1±0,18

	Fitosporin-M
	1,4
	1,11±0,05
	1,29±0,03
	5,13±0,16

	The control
	1,3
	1,31±0,08
	1,32±0,03
	4,86±0,18




Table I.6 - Average height of annual seedlings of Scots pine by region and experimental options (sowing in 2020)
	Name
	SFNR «Ertys Ormany»
	MPI «FE «Bukpa»
	Arykbalyk branch SNMP "Kokshetau"
	Branch “NR” of RSME “RFSSC”

	
	
	
	
	

	The introduction of growth substances into the soil, closed ground

	Nitroammofosk N (16%) + P2O5 (16%) + К2O (16%) Boric acid H3BO3
	-
	-
	-
	4,3

	Boric acid H3BO3
	4,13
	6,2
	1,88
	-

	Simple superphosphate N (20%) + P2O5 (19%)
	5,82
	-
	1,78
	6,5

	Nitroammophoska N (16%) + P2O5 (16%) + К2O (16%)
	4,92
	2,6
	1,97
	-

	Ammonium nitrate N (33%)
	5,90
	-
	1,83
	5,9

	ЕМ Eco КZ Culture
	7,71
	2,1
	2,50
	5,0

	Introduction of growth substances into the soil, open ground

	Boric acid H3BO3
	5,64
	3,9
	1,53
	-

	Nitroammofosk N (16%) + P2O5 (16%) + К2O (16%) Boric acid H3BO3
	-
	-
	-
	4,0

	Simple superphosphate N (20%) + P2O5 (19%)
	6,35
	-
	1,56
	4,2

	Nitroammophoska N (16%) + P2O5 (16%) + К2O (16%)
	6,10
	4,7
	1,58
	-

	Ammonium nitrate N (33%)
	6,41
	-
	1,68
	4,3

	ЕМ Eco КZ Culture
	6,43
	-
	1,86
	4,0

	Biosil
	-
	4,1
	-
	-

	The control
	-
	4,3
	-
	-

	Watering the soil, open ground

	Zircon
	5,73
	-
	1,79
	-

	Citovit
	6,14
	-
	-
	-

	Simple superphosphate + Zircon
	6,33
	-
	1,94
	-

	Nitroammofoska + Citovit
	6,57
	-
	-
	-

	Binoram
	-
	4,0
	-
	-

	Trichocin
	-
	4,4
	-
	-

	Trichoderma veride
	-
	4,7
	-
	-

	Sowing seeds

	Baikal
	-
	-
	-
	3,9

	Humate + 7
	-
	-
	-
	4,5

	Control
	-
	-
	-
	4,8


Table I.7 - Main quantitative indicators (cm) of annual seedlings of Scots pine (sowing in 2019)
	Experiment name
	Arykbalyk branch SNMP "Kokshetau"
	MPI «FE «Bukpa»
	SFNR «Ertys Ormany»

	
	lenth
	Diameter of  stipitate
	lenth
	Diameter of  stipitate
	lenth
	Diameter of  stipitate

	
	stipitate
	root
	
	stipitate
	root
	
	stipitate
	root
	

	CG: Fr
	2,49
	11,15
	0,06
	3,01
	11,39
	0,12
	4,63
	16,24
	0,08

	OG: Fr
	2,43
	12,50
	0,06
	1,18
	11,35
	0,10
	3,46
	16,92
	0,08

	OG: St
	2,25
	12,05
	0,06
	2,21
	9,69
	0,10
	4,01
	18,71
	0,09

	OG : St+Тr
	2,56
	10,77
	0,06
	1,61
	11,39
	0,10
	4,25
	15,84
	0,08

	OG: WGS
	2,19
	12,68
	0,05
	2,23
	9,40
	0,10
	5,19
	17,67
	0,09

	control
	2,21
	11,30
	0,05
	2,11
	10,63
	0,10
	4,17
	16,60
	0,07




Table I.8 - Length of underground and aboveground parts of annual seedlings of Scots pine (sowing 2018)
	Name of experience and options
	Soaking time, hour
	Location of the forest nursery

	
	
	SFNR «Ertys Ormany»
	Arykbalyk branch SNMP "Kokshetau"
	Branch “NR” of RSME “RFSSC”
	MPI «FE «Bukpa»

	
	
	Lenth, cm

	
	
	root
	stipitate
	root
	stipitate
	root
	stipitate
	root
	stipitate

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Soaking seeds in stimulants

	Baikal
	1,5
	10,6±0,3
	3,6±0,2
	5,9±0,5
	1,7±0,1
	9,6±0,30
	2,9±0,14
	13,4±0,79
	3,1±0,09

	Baikal
	1
	9,7±0,4
	3,8±0,2
	8,2±0,4
	2,0±0,1
	10,5±0,20
	2,9±0,09
	13,7±0,41
	3,2±0,11

	Zircon
	6
	11,7±0,4
	4,0±0,2
	7,4±0,5
	1,8±0,1
	10,4±0,28
	2,6±0,10
	16,5±0,23
	3,4±0,16

	Zircon
	12
	11,2±0,5
	3,9±0,1
	9,1±1,2
	2,2±0,1
	10,2±0,33
	3,2±0,08
	13,6±0,52
	3,2±0,13

	Humate+7
	3
	11,7±0,5
	4,1±0,2
	7,5±0,3
	1,9±0,1
	10,6±0,34
	3,0±0,09
	14,1±0,37
	2,9±0,07

	Humate+7
	6
	11,8±0,3
	3,9±0,2
	10,3±1,2
	2,2±0,1
	9,4±0,25
	2,8±0,09
	14,4±0,64
	3,4±0,11

	Humate phosphate
	12
	11,4±0,3
	3,3±0,2
	8,4±1,0
	2,7±0,1
	10,8±0,45
	2,8±0,1
	15,3±0,62
	3,3±0,15

	The control
	
	10,8±0,5
	3,4±0,3
	6,6±0,5
	3,0±0,2
	12,0±0,46
	2,8±0,12
	14,5±0,40
	2,8±0,08

	Baikal + Trichocin
	1,5+2
	11,9±0,5
	3,8±0,2
	8,4±0,5
	2,5±0,1
	10,5±0,41
	2,5±0,10
	14,1±0,71
	3,3±0,23

	Baikal + Trichocin
	1+2
	13,0±0,4
	3,9±0,1
	6,7±0,4
	2,1±0,01
	10,3±0,36
	2,3±0,08
	13,4±0,63
	3,0±0,09

	Zircon + Trichocin
	6+2
	14,4±0,3
	4,8±0,3
	6,7±0,4
	2,3±0,01
	9,6±0,29
	2,4±0,06
	15,0±0,69
	3,3±0,15

	Zircon + Trichocin
	12+2
	14,1±0,2
	5,3±0,2
	8,5±0,6
	2,5±0,1
	10,9±0,36
	2,5±0,06
	16,8±0,74
	3,8±0,16

	Humate+7 + Trichocin
	3+2
	13,6±0,5
	4,7±0,2
	6,2±0,5
	2,5±0,1
	9,2±0,28
	2,3±0,06
	16,6±1,14
	3,1±0,12

	Humate+7 + Trichocin
	6+2
	12,8±0,5
	4,0±0,2
	11,1±0,8
	3,0±0,01
	9,5±0,40
	2,0±0,07
	14,6±0,69
	3,7±0,18

	Humatophosphate + Trichocin
	12+2
	14,7±0,5
	4,9±0,2
	8,2±0,6
	2,7±0,1
	9,5±0,32
	2,3±0,09
	14,6±0,46
	2,9±0,12

	Control + Trichocin
	2
	12,1±0,4
	2,9±0,2
	6,6±0,5
	2,2±0,01
	9,2±0,44
	2,3±0,07
	14,2±1,10
	3,1±0,08


Continuation of Table I.8
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Watering the sown seeds under Agrotex
	

	ЕМ Eco КZ Cultures 100 ml
	10,4±0,5
	5,4±0,2
	6,6±0,5
	2,5±0,1
	7,9±0,29
	2,0±0,12
	14,3±0,62
	3,2±0,11

	ЕМ Eco КZ Cultures 50 ml
	9,4±0,4
	4,9±0,2
	7,2±0,4
	2,6±0,02
	7,3±0,23
	2,4±0,13
	14,3±0,37
	3,8±0,17

	Humate phosphate
	12,4±0,5
	5,2±0,2
	7,6±0,7
	2,3±0,1
	8,1±0,27
	2,9±0,11
	18,6±1,23
	2,8±0,15

	Trichocin
	12,5±0,5
	4,8±0,2
	4,4±0,06
	3,4±0,2
	8,9±0,31
	3,0±0,08
	17,3±0,92
	3,1±0,16

	Trichoderma
	13,0±0,5
	6,6±0,3
	8,8±0,7
	2,5±0,09
	9,5±0,34
	2,9±0,13
	18,0±0,70
	3,0±0,06

	Erid Grow
	13,7±0,5
	7,0±0,2
	8,6±0,6
	2,2±0,05
	8,2±0,30
	3,1±0,09
	16,8±0,63
	4,0±0,13

	Полив посеянных семян

	ЕМ Eco КZ Cultures 100 ml
	14,2±0,5
	4,4±0,1
	7,5±0,4
	2,9±0,2
	9,4±0,44
	3,4±0,17
	16,5±0,67
	3,0±0,13

	ЕМ Eco КZ Cultures 50 ml
	14,1±0,5
	5,4±0,2
	7,6±0,6
	2,9±0,2
	7,7±0,19
	3,6±0,15
	18,6±0,43
	2,7±0,07

	Humate phosphate
	15,7±0,4
	4,1±0,1
	6,8±0,3
	3,0±0,2
	10,5±0,31
	3,0±0,10
	11,3±0,40
	3,3±0,11

	Trichocin
	14,0±0,4
	3,5±0,2
	10,6±0,6
	3,1±0,1
	10,0±0,20
	3,5±0,16
	14,2±0,83
	3,2±0,11

	Trichoderma
	14,0±0,6
	3,7±0,1
	6,3±0,5
	3,1±0,1
	10,1±0,32
	3,3±0,12
	12,8±0,72
	3,2±0,12

	Erid Grow
	15,3±0,5
	3,4±0,1
	6,8±0,4
	2,6±0,1
	10,3±0,40
	3,1±0,13
	16,6±0,34
	3,2±0,08

	The introduction of dry substances into the soil before sowing seeds

	ЕМ Eco КZ Primer
	14,2±0,4
	4,1±0,2
	9,8±0,6
	3,0±0,1
	10,5±0,34
	2,3±0,06
	13,7±0,71
	3,3±0,12

	ЕМ Eco КZ Primer (NРК)
	11,4±0,2
	4,6±0,2
	8,0±0,5
	2,7±0,1
	9,0±0,30
	2,3±0,07
	15,4±0,71
	3,4±0,23

	Agroperlite
	13,2±0,3
	5,3±0,2
	9,8±0,5
	2,7±0,1
	10,9±0,32
	2,7±0,09
	14,5±0,88
	4,0±0,16

	Nitrogen (N)
	14,5±0,3
	4,7±0,2
	8,1±0,5
	3,6±0,1
	10,2±0,31
	2,5±0,05
	15,8±1,02
	3,2±0,22

	Phosphorus (P) during sowing
	12,6±0,5
	2,8±0,2
	6,8±0,6
	3,8±0,1
	10,1±0,24
	2,4±0,08
	17,2±0,43
	3,9±0,19


ATTACHMENT К
Main quantitative indicators of growth of annual seedlings of silver birch
Table K.1 - Height of annual seedlings of silver birch in Akmola and North Kazakhstan regions
	Stimulant name
	Soaking time, hour
	Application dose
	Average height of seedlings, cm
	Average number of pcs. per 1 m2

	
	
	
	MPI «FE «Bukpa»
	MPI «Forestry Esilskoe»
	MPI «FE «Bukpa»
	MPI «Forestry Esilskoe»

	Soaking seeds in stimulants

	Baikal
	1
	2 ml/2 l
	3,1±0,17
	10,0±0,9
	525
	264

	Baikal
	1,5
	2 ml/2 l
	3,7±0,26
	13,2±1,0
	558
	406

	Zircon
	3
	0,5 ml/2 l
	1,8±0,12
	16,8±0,6
	363
	234

	Humate+7
	2
	0,5 g/1 l
	2,1±1,10
	12,9±0,8
	267
	443

	Humate+7
	6
	0,5 g/1 l
	2,2±0,11
	16,8±0,7
	293
	360

	The control
	
	
	2,3±0,39
	14,6±0,6
	614
	207

	Baikal + Trichoderma
	1
	2 ml/2 l
	2,6±0,15
	21,3±0,9
	78
	337

	Baikal + Trichoderma
	1,5
	2 ml/2 l
	2,7±0,18
	19,5±0,8
	126
	304

	Zircon + Trichoderma
	3
	0,5 ml/2 l
	2,4±0,25
	12,2±0,5
	59
	310

	Humate+7 + Trichoderma
	2
	0,5 g/1 l
	1,3±0,09
	16,9±0,8
	60
	252

	Humate+7 + Trichoderma
	6
	0,5 g/1 l
	1,4±0,14
	16,5±0,6
	19
	230

	Control +
	
	0,6 g/1 l
	1,5±0,16
	11,8±0,5
	21
	226

	The introduction of dry substances into the soil before sowing seeds

	ЕМ Eco КZ Primer
	0,5 l/2 m2
	1,8±0,09
	12,0±0,7
	45
	195

	ЕМ Eco КZ Primer (NPK)
	0,5 l/2 m2
	2,9±0,21
	15,3±0,9
	263
	142

	Nitrogen (N)
	30 kg/hа
	1,7±0,08
	24,3±0,9
	230
	335

	Phosphorus (P) during sowing
	20 kg/hа
	2,3±0,25
	21,7±1,1
	343
	362

	Soaking in Humate +7 (6 hours), then watering the planted seeds

	ЕМ Eco КZ Culture
	100 ml
	1,9±0,10
	22,1±0,7
	265
	209

	ЕМ Eco КZ Culture
	50 ml
	2,4±0,15
	23,5±0,7
	171
	266

	Humate phosphate
	100 ml
	3,2±0,18
	23,1±0,6
	51
	196

	AridGrow
	100 ml
	2,4±0,14
	20,8±0,9
	61
	159
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	a - general view, b - sowing of silver birch seeds in boxes covered by Agrotex, v - comparative analysis of the height of annual seedlings of autumn and spring birch sowing

	Figure K.1 - Experiments on accelerated cultivation of drooping birch seedlings in MPI "Forestry Esilskoe"
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	Note - St - seed soaking in stimulants; St + Tr - seed soaking in stimulants and Trichocin; Tr - watering the soil with Trichocin; Fr - fertilization; WGS - watering the soil with growth substances; C - control

	Figure K.2 - The main quantitative indicators of annual seedlings of silver birch




ATTACHMENT L
Analysis of Scots pine seeds and seedlings for external contamination by objects of study
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	a - colonies of fungi sprouted on seeds on potato-glucose agar, 
b - colonies of fungi sprouted on seeds on wort agar,

v - microscopic structure of a fungus from the genus Chaelomium,

g - microscopic structure of a fungus from the genus Stemhyllum

	Figure L.1 - Analysis of Scots pine seeds for external infection
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	Figure L.2 - The ratio of the occurrence of fungi from different genera isolated during the analysis of Scots pine seeds for external infection
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	Figure L.3 - Colonies of mushrooms grown on wort agar 
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	a - the prevalence of lodging in Scots pine seedlings by regions of study, b - signs of infectious lodging on the soils of the Branch “NR” of RSME “RFSSC” forest nursery, v - signs of infectious lodging on the soils of the MPI “Forestry Esilskoye” forest nursery, g - signs of an infectious lodging on the soils of the forest nursery SFNR “Ertis ormany”, d - signs of infectious lodging on the soils of the forest nursery Arykbalyk branch of SNNP "Kokshetau"

	Figure L.4 - Infectious lodging on industrial crops
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	a - prevalence of infectious lodging of seedlings of autumn sowing according to the variants of experiments, b - causative agent of infectious lodging of Fusarium spp., v - causative agent of infectious lodging Alternaria spp., g - complex of pathogens Fusarium spp. + Alternaria spp.

	Figure L.5 - Infectious lodging of seedlings of autumn sowing at the nursery SFNR "Ertys Ormany"
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	Figure L.6 - Adaptation of seedling protection technology with the introduction of fungicides in the lodging foci in production areas
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	a - complex of fungal pathogens with nematodes, b - microscopic structure of the fungus Cladosporium spp.

	Figure L.7 - Variants of complex damage to seedlings
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	a - effect on the prevalence of leaf rust when various substances are introduced into the soil, b - symptoms of disease on birch leaves caused by the fungus Melampsoridium betulinum, v - microscopic structure of the fungus Melampsoridium betulinum

	Figure L.8 - Accounting results


Table L.1 - The number of ecological and trophic groups of microorganisms (ETGM) in the soils of forest nurseries in Northern Kazakhstan
	Ertys Ormany Objects
	рН (water)
	The number of ECTGM on diagnostic medium
	Total number of microorganisms, million CFU/g soil
	Кmin
	Кolig

	
	
	ammonifiers
	aminotrophs
	oligotrophs
	fungus
	
	
	

	
	
	million CFU/g soil
	th./g
	
	
	

	SFNR «Ertys Ormany»

	One-year-old pine
	5,37
	2,24±0,9
	3,08±0,5
	3,9±2,5
	26,6
	17,35
	1,37
	1,7

	Pine two years old
	6,26
	0,7±0,16
	2,29±0,29
	3,4±1,78
	66,6
	6,46
	3,22
	4,8

	Bare fallow
	5,71
	1,85±1,1
	0,95±0,14
	0,8±0,03
	90,0
	3,69
	0,005
	4,3

	Control
	5,64
	1,0±0,5
	2,27±0,27
	1,9±0,29
	30,0
	5,2
	2,27
	1,9

	MPI «Forestry Esilskoe»

	One-year-old pine
	5,71
	3,4±0,1
	5,49±1,66
	3,2±0,08
	37,0
	12,13
	1,6
	0,9

	Pine two years old
	6,84
	0,53±0,49
	1,0±0,04
	1,1±0,0
	26,6
	2,66
	1,9
	2,0

	One-year birch
	5,60
	11,9±10,6
	1,5±0,47
	2,4±0,45
	13,3
	15,81
	0,12
	0,2

	Two-year birch
	6,77
	3,6±0,66
	5,14±0,28
	7,4±1,5
	46,6
	16,19
	1,4
	2,0

	Bare fallow
	5,97
	1,8±0,2
	2,6±0,24
	2,7±0,2
	46,6
	7,15
	1,4
	1,5

	Control
	6,12
	2,6±1,2
	1,8±1,4
	3,07±0,6
	6,0
	7,48
	0,7
	1,15

	Branch “NR” of RSOE “RFSSGC”

	One-year-old pine
	8,04
	1,37±0,5
	2,8±0,0
	1,2±0,3
	10,0±0,0
	5,38
	2,0
	0,87

	Pine two years old
	7,97
	1,1±0,3
	1,8±0,0
	0,9±0,2
	10,0±0,0
	3,81
	1,6
	0,8

	Bare fallow
	7,60
	3,3±1,3
	2,2±0,39
	2,1±0,3
	10,0±0,0
	7,61
	0,66
	0,6

	Control
	7,32
	1,8±0,5
	1,1±0,3
	1,1±0,07
	15,0±5,0
	4,02
	0,6
	0,6




Table L.2 - The total number of soil fungi in CFU, thousand/g of soil
	Sample
	Chapek medium
	Wort agar-agar

	SFNR «Ertys Ormany»

	One-year-old pine
	4,00±1,22
	14,33±2,04

	Pine two years old
	6,33±1,47
	16,33±2,94

	Bare fallow
	9,00±2,45
	24,67±6,42

	The control
	10,67±0,82
	5,33±1,63

	MPI «Forestry Esilskoe»

	One-year-old pine
	6,67±0,82
	12,00±2,55

	Pine two years old
	8,33±3,89
	8,00±3,08

	One-year birch
	10,00±2,12
	5,33±1,47

	Two-year birch
	11,67±3,89
	6,67±1,08

	Bare fallow
	6,67±0,82
	32,00±5,79

	Control
	17,67±0,41
	18,67±0,82

	Branch “NR” of RSME “RFSSC”

	One-year-old pine
	30,33±2,27
	30,00±8,15

	Pine two years old
	25,33±3,56
	17,33±0,41

	Bare fallow
	11,33±1,78
	36,33±7,43

	Control
	10,00±3,94
	15,67±5,31



Table L.3 - The proportion of mushrooms (%) grown on Czapek medium and wort agar-agar (WA)
	Generic name micromycete
	MPI «Forestry Esilskoe»
	Branch “NR” of RSME “RFSSC”
	SFNR «Ertys Ormany»

	
	Birch
1 g
	Birch
2 g
	Pine
1 g
	Pine
2 g
	bare fallow
	Control
	Pine
1 g
	Pine
2 g
	bare fallow
	Control
	Pine
 1 g
	Pine
 2 g
	bare fallow
	Control

	Mucor Fresen 
Chapek
WA
	11,4

18,8
	10

10
	20

2,8
	4

0
	10

6,3
	0
8,9
	1,1
4,4
	9,2
7,7
	14,7
2,8
	3,3
0
	0
0
	0
0
	0
1,4
	0
18,8

	Trichoderma Pers. 
Chapek
WA
	2,9

12,5
	10
0
	45
2,8
	0
12,5
	0
8,3
	24,5
19,6
	0
6,7
	0
28,8
	23,5
7,3
	46,7
25,5
	25
18,6
	26,3
12,2
	11,1
6,8
	0
0

	Aspergillus P. Micheli ex Haller Chapek
WA
	2,9
0
	0
0
	0
0
	0
8,3
	0
0
	0
0
	0
1,1
	0
0
	0
0
	0
4,3
	0
0
	0
0
	3,7
0
	0
0

	Penicillium Link. 
Chapek
WA
	22,9
43,8
	33,3
40
	30
80,6
	60
62,5
	85
25
	49,1
26,8
	16,5
12,2
	7,9
0
	8,8
10,1
	3,3
6,4
	33,3
53,5
	10,5
63,3
	70,4
52,7
	53,1
56,3

	Sphaerostilbella (Gliocladium) (Henn.) Sacc. & D. Sacc. 
Chapek
WA
	0
0
	6,7
0
	0
0
	0
0
	0
0
	0
0
	0
0
	0
0
	0
0
	0
0
	0
0
	0
0
	0
0
	0
0

	Cladosporium Link

Chapek
WA
	0
0
	0
0
	0
0
	0
0
	0
0
	0
0
	3,3
26,7
	6,6
9,6
	0
0
	0
0
	0
0
	0
0
	0
0
	0
0

	Aureobasidium Viala &G. Boyer Chapek
WA
	0

0
	0

0
	0

0
	0

0
	0

0
	0

0
	0

4,4
	0

0
	0

0,9
	0

0
	0

9,3
	0

0
	0

1,4
	0

0

	Verticillium Nees 
Chapek
WA
	0

0
	0

0
	0

0
	0

0
	0

0
	0

0
	0

0
	0

0
	0

3,7
	0

0
	0

0
	0

2
	0

0
	0

0

	Other zygomycete fungi

Chapek
WA
	5,7
0
	0
0
	0
2,8
	0
0
	0
0
	0
0
	3,3
1,1
	0
0
	0
0
	0
0
	0
0
	0
2
	0
1,4
	0
0

	Micromycetes with unidentified sporulation

Chapek
WA
	54,3
25
	40
50
	5
11,1
	36
16,7
	5
60,4
	26,4
44,6
	75,8
43,3
	72,4
53,8
	52,9
75,2
	43,3
63,8
	41,7
18,6
	63,2
20,4
	11,1
36,5
	46,9
25


Table L.4 - Species composition of pathogens of infectious lodging of seedlings of autumn sowing at the nursery of SFNR "Ertic Ormany"
	Experience Option
	Causative agents of infectious lodging

	
	Fusarium spp.
	Alternaria spp.
	Fusarium spp. + Alternaria spp.

	EM Eco KZ Primer
	30,0
	20,0
	50,0

	ЕМ Eco KZ Primer (NPK)
	50,0
	20,0
	30,0

	Nitrogen
	60,0
	-
	40,0

	Phosphorus
	50,0
	10,0
	40,0

	Boric acid
	40,0
	-
	60,0

	Humus
	50,0
	20,0
	30,0


Table L.5 - The effect of the preparations used on the prevalence of lodging of Scots pine seedlings with different methods of application for the objects of study, %
	Experience Option
	SFNR «Ertys Ormany»
	Arykbalyk branch SNMP "Kokshetau"
	MPI «FE «Bukpa»

	Soaking seeds in stimulants before sowing

	Baikal
	2,4
	10,8
	-

	Zircon (3 hours)
	4,1
	7,5
	21,1

	Zircon (6 hours)
	9,4
	12,3
	-

	Humate+7 (1.5 g / 1 l)
	4,5
	14,3
	-

	Humate+7 (0.5 g / 1 l)
	3,2
	7,7
	-

	The control
	2,9
	18,2
	-

	Baikal + Trichocin
	2,5
	21,6
	-

	Zircon + Trichocin (3 hours)
	5,3
	18,0
	19,4

	Zircon + Trichocin (6 hours)
	9,0
	22,7
	-

	Humate+7 + Trichocin (1.5 g / 1 l)
	1,6
	8,0
	-

	Humate+7 + Trichocin (0.5 g / 1 l)
	1,4
	23,9
	-

	Control + Trichocin
	2,7
	29,0
	11,3

	Fitosporin-M
	3,7
	14,3
	9,3

	The control
	0,9
	17,9
	14,8

	Watering the soil before sowing seeds and treating the seeds with a stimulant

	Zircon (6 h.)
	Zircon (3 h.)

	ЕМ Eco КZ Culture
	3,8
	13,2
	11,5

	AridGrow
	7,5
	25,2
	21,7

	Citovit
	5,1
	8,8
	-

	Trichocin
	5,1
	8,4
	16,0

	Trichodermaveride
	2,7
	8,3
	16,3

	Fitosporin-M
	1,5
	27,8
	11,2

	The control
	1,8
	13,2
	13,0

	Introduction of growth substances into the soil, sowing seeds with pre-sowing treatment (Trichocin (2 hours)) and covering with Agrotex

	Zircon (6 h.)+
	Zircon (3 h.)

	Boric acid
	3,9
	7,8
	7,6

	Urea + superphosphate
	8,3
	21,6
	16,1

	Urea + Superphosphate + AridGrow
	11,4
	11,5
	10,5

	ЕМ Eco КZ Culture
	12,5
	15,7
	17,3

	Kemira-universal-2
	9,1
	14,6
	8,0

	Introduction of growth substances to the soil, sowing seeds with pre-sowing treatment (Trichocin (2 hours)) without shelter with Agrotex

	Zircon (6 h.)+
	Zircon (3 h.)

	Boric acid
	3,1
	10,2
	22,1

	Urea + superphosphate
	6,6
	5,6
	18,2

	Urea + Superphosphate + AridGrow
	11,7
	17,0
	19,4

	ЕМ Eco КZ Culture
	8,2
	13,6
	19,8

	Kemira-universal-2
	11,0
	22,3
	30,0




Table L.6 - The incidence of the main causative agents of death of Scots pine seedlings by objects of study, %
	Pathogens causing the death of seedlings
	Объекты исследований

	
	Branch “NR” of RSME “RFSSC”
	Arykbalyk branch SNMP "Kokshetau"
	SFNR «Ertys Ormany»
	MPI «FE «Bukpa»
	MPI «Forestry Esilskoe»

	Fusarium
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	Alternaria
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	Cladiosporium
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	Phialocephala
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	Rizoctonia
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	Nematodes
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	Nematodes + fungal pathogens
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	Complex of fungal pathogens
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	Note - numerator - 2019, denominator - 2020




ATTACHMENT М
Experimental work on the accelerated cultivation of Schrenk spruce in the Almaty region and pedunculate oak in the West Kazakhstan region
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	a - application of Phytobacterin, b - control experiment, v - application of Gumi-K, g - measurements of three-year-old seedlings using Phytobacterin, d - control measurements, e - foliar feeding of seedlings with Korean fertilizer Deltaspray


	Figure M.1 - Experiments on accelerated cultivation of three-year-old seedlings in greenhouses in Almaty region
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	Figure M.2 - Ground germination of Schrenk spruce seeds (pсs/run.meter)
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	a - soaking seeds in stimulants, b - sowing seeds, v - general view of the experimental plot, g - measurements of annual seedlings

	Figure M.3 - Experiments on the accelerated cultivation of pedunculate oak in the West Kazakhstan region
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	Figure M.4 - Main growth indicators of annual seedlings of pedunculate oak



Table M.1 - Main average biometric growth rates of three-year-old Schrenk spruce seedlings (fall 2020)
	Biometric indicators, cm
	Name of the applied stimulant

	
	Gumi-K
	Phytobacterin
	Nematophagous fungus
	Control

	
	growing conditions (ground)

	
	closed
	open
	closed
	open
	closed
	open
	closed
	open

	Average height of the aboveground part, cm
	8,84
	10,2
	9,54
	15,2
	7,14
	9,3
	7,3
	7,36

	Average root fibril length, cm
	9,36
	8,88
	12,96
	10,18
	9,72
	7,6
	9,6
	8,66




ATTACHMENT N
Results of controlled pollination of Scots pine from reciprocal and return crosses
Table N.1 – indicators of controlled crossing of Scots pine
	indicators
	Unit of measurement
	Limits min- max

	Safety of cones
	%
	2,9-19,7

	Weight of one lump
	g
	1,2-3,8

	Cv
	%
	24,2-29,2

	Length of cones
	сm
	2,0-3,1

	Diameter of cones
	сm
	1,3-1,9

	Cv
	%
	10,3-17,7

	The number of full-sized seeds in one cone
	pcs.
	1-10

	Weight of full-grain seeds
	g
	0,003-0,050

	The output of the seed
	%
	0,001-0,32

	Weight of 1000 seeds
	g
	1,67-5,0


Table N.2 – Characteristics of 1-3-year-old hybrid seedlings
	№ 
	Hybrid

family or

control
	Ground germination,%
	Survival rate of 1-year-old seedlings,%
	Survival rate of 2 - year- old seedlings,%
	Survival rate of 3 - year- old seedlings,%
	Height

1 year old

seedlings,

cm
	Height

3 year olds

seedlings,

cm

	1
	2
	3
	4
	5
	6
	7
	8

	1
	6*1
	0
	26,9
	5,3
	0
	4,40±0,39
	0

	2
	(1st generation)
	23,5
	52,9
	41,2
	3,9
	3,83±0,15
	5,75±0,25

	3
	6 control
	37,0
	50,0
	23,9
	2,2
	3,86±0,16
	9,50±0,0

	4
	16*36 control
	21,7
	52,2
	26,1
	4,3
	2,98±0,58
	4,50±0,0

	5
	38*30
	31,5
	50,0
	16,6
	9,3
	3,37±0,16
	7,90±0,80

	6
	(hybrid 2016)
	15,2
	34,2
	33,3
	4,5
	3,76±0,14
	4,63±0,32

	7
	(44*50)*44
	26,3
	39,5
	34,2
	0
	3,95±0,22
	0

	8
	44*50 control
	22,7
	53,0
	48,5
	7,6
	3,98±0,12
	4,50±0,35

	9
	(45*50)*51
	44,5
	51,0
	36,2
	5,8
	3,72±0,12
	8,17±1,16

	10
	45*50 control
	23,3
	30,0
	23,3
	0
	4,24±0,23
	0

	11
	(53*1)*53
	62,5
	100
	83,3
	8,3
	3,90±0,21
	13,50±3,50

	12
	53*1 control
	1,6
	8,1
	0
	-
	2,94±0,93
	0

	13
	(72*1)*72
	29,0
	36
	27,5
	8,7
	4,74±0,15
	5,92±0,24

	14
	72*1 control
	35,0
	46,7
	45,0
	5,0
	4,56±0,14
	8,83±2,21

	15
	(74*30)*30
	2,0
	41,5
	35,5
	2,7
	2,78±0,13
	9,13±1,22

	16
	74*30 control
	73,2
	78,6
	66,1
	7,1
	3,11±0,13
	5,06±1,00

	17
	Ayyrt. 135 * Alex. 138
	28,4
	45,0
	36,7
	0,9
	4,04±018
	5,50±0,0




Continuation of Table H.2 
	1
	2
	3
	4
	5
	6
	7
	8

	18
	Aiyrt. 135 control
	12,9
	19,8
	10,9
	5,9
	3,87±0,14
	12,42±2,08

	19
	Alex. 138 control
	46,3
	51,3
	33,8
	1,3
	4,26±0,15
	5,50±0,0

	20
	Aiyrt. 147 * Karkar. 111
	37,8
	21,6
	16,2
	2,7
	3,96±0,21
	6,50±0,0

	21
	Karkar. 111 * Aiyrt. 147
	26,7
	40,0
	20,0
	0
	3,48±0,16
	0

	22
	Aiyrt. 147 control
	41,0
	55,4
	48,2
	9,6
	4,01±0,13
	10,81±1,30

	23
	Karkar. 111 control
	10,0
	20,0
	17,5
	0
	3,79±0,21
	0
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	Figure N.1 - Annual pine seedlings
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	a - general condition, b - affected seedling on a nutrient medium as of 
August 26, 2019

	Figure N.2 - Two-year-old pine seedlings
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	Figure N.3 - Growth of a seedling from a side shoot




ATTACHMENT P
Sowing results of seeds treated with growth stimulants
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	Figure P.1 - Pine seedlings of sowing in 2019, treated with growth stimulants


Table P.1 - Survival rate and height of 1-2-year-old pine crops
	Origin of seeds
	Applied growth stimulant on seeds
	Ground germination,
%
	Survival rate of 1-year-old seedlings,%
	survival rate of 2-year-old seedlings,%
	Height of 1-year-old seedlings, cm
	Height of 2-year-old seedlings, cm

	1
	2
	3
	4
	5
	6
	7

	Clone archive Branch “NR” of RSME “RFSSC”
	Humate+7
	52,0
	39,0
	37,0
	5,71±0,21
	11,92±0,66

	
	Baikal
	39,5
	26,5
	26,0
	5,23±0,24
	10,50±0,58

	
	Zircon
	59,5
	38,5
	36,0
	5,91±0,25
	9,70±0,58

	
	Control (pure water)
	56,0
	37,0
	32,0
	4,71±0,22
	10,23±0,66

	SNNP «Burabai»
	Humate+7
	30,0
	30,0
	21,0
	5,10±0,24
	9,57±0,57

	
	Baikal
	57,5
	31,5
	29,5
	4,55±0,19
	8,63±0,34

	
	Zircon
	64,0
	45,0
	41,5
	4,83±0,22
	7,75±0,43

	
	Control (pure water)
	37,0
	20,0
	18,0
	4,73±0,27
	10,36±0,75

	SNNP "Kokshetau" Ozernoye l-in, Shalkar branch
	Humate+7
	9,0
	17,0
	17,0
	4,71±0,29
	8,65±0,72

	
	Baikal
	7,0
	14,5
	13,0
	4,24±0,23
	7,78±0,68

	
	Zircon
	4,5
	18,0
	15,5
	4,25±0,30
	9,70±0,75

	
	Control (pure water)
	5,0
	16,0
	13,0
	4,73±0,32
	7,86±0,65




Continuation of Table P.1

	1
	2
	3
	4
	5
	6
	7

	MPI "Urumkay FE"
	Humate+7
	7,0
	15,5
	14,5
	4,42±0,31
	9,37±1,11

	
	Baikal
	8,5
	13,0
	11,5
	4,19±0,30
	8,21±0,97

	
	Zircon
	14,5
	17,0
	15,0
	4,87±0,22
	8,09±0,55

	
	Control (pure water)
	14,0
	24,0
	20,0
	4,68±0,26
	8,86±0,61

	MPI "Malo-Tyuktinskoe FE"
	Humate+7
	8,5
	18,5
	18,0
	4,81±0,23
	9,15±0,81

	
	Baikal
	14,0
	15,5
	15,0
	4,32±0,24
	7,15±0,42

	
	Zircon
	29,0
	29,0
	27,5
	4,32±0,16
	6,95±0,50

	
	Control (pure water)
	10,0
	16,0
	16,0
	3,87±0,21
	6,23±0,27

	MPI "Otradnenskoe FE"
	Humate+7
	15,0
	21,0
	19,0
	5,05±0,27
	9,64±0,66

	
	Baikal
	9,0
	18,5
	15,5
	4,15±0,28
	7,50±0,55

	
	Zircon
	22,5
	25,0
	22,0
	5,09±0,22
	7,11±0,26

	
	Control (pure water)
	20,0
	29,5
	25,0
	3,83±0,23
	6,34±0,24



ATTACHMENT R
Indicators of hybrid offspring in test crops and characteristics of a candidate for a hybrid variety of Scots pine "Zhogary Karagai"
Table R.1 - Average biometric indicators of 21-year-old pine progeny from geographically distant crossing
	Hybrid family (mother tree - clone * pollinator - geographic ecotype)
	Height, m
	Stem diameter, cm
	Crown diameter along the row, m
	Condition of trees, score
	Stem quality, score

	
	Х±mx
	Cv,%
	Х±mx
	Cv,%
	Х±mx
	Cv,%
	Х±mx
	Cv,%
	Х±mx
	Cv,%

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	16 × 25 Omsky
	10,06±0,17
	7,78
	17,82±0,76
	18,36
	4,05±0,23
	26,21
	4,39±0,14
	13,85
	3,67±0,18
	20,92

	16 × 28 Chelyabinsk
	10,58±0,20
	6,61
	17,01±0,41
	8,66
	3,28±0,12
	11,73
	4,77±0,12
	9,20
	3,69±0,13
	13,01

	16 × 29Tuvinian
	9,82±0,23
	7,65
	17,35±0,78
	14,86
	3,88±0,28
	25,59
	4,55±0,16
	11,49
	3,08±0,23
	25,72

	16 × 31 Krasnoyarsk
	10,89±0,10
	5,34
	15,95±0,32
	10,56
	3,12±0,11
	15,43
	4,35±0,10
	11,16
	3,78±0,11
	15,28

	30×44 Kostanai
	10,75±0,13
	5,48
	17,28±0,47
	11,14
	3,79±0,21
	23,18
	4,53±0,12
	11,36
	3,47±0,13
	14,82

	16 × 33 Irkutsk
	10,89±0,11
	4,81
	16,58±0,53
	15,29
	3,53±0,26
	34,35
	4,68±0,10
	10,18
	3,68±0,15
	19,45

	16 × 44
	10,37±0,15
	7,89
	15,62±0,52
	18,67
	3,15±0,18
	33,79
	4,47±0,09
	11,36
	3,59±0,16
	25,35

	
	
	
	
	
	
	
	
	
	
	

	30 × 25 Omsk
	9,76±0,13
	9,28
	14,95±0,49
	20,36
	2,85±0,12
	23,01
	4,69±0,08
	9,97
	4,45±0,09
	12,48

	30 × 28 Chelyabinsk
	10,23±0,14
	8,73
	15,09±0,35
	13,68
	3,08±0,11
	19,48
	4,66±0,08
	10,34
	4,37±0,11
	14,77

	30 × 29Tuvinian
	10,61±0,12
	6,45
	16,52±0,36
	12,93
	2,93±0,12
	22,38
	4,42±0,09
	11,34
	3,97±0,12
	17,23

	30 × 33 Irkutsk
	8,85±0,46
	17,84
	11,55±0,88
	25,20
	2,08±0,18
	31,53
	4,45±0,16
	11,72
	3,82±0,18
	15,79

	30 × 44 Kostanai
	9,36±0,74
	20,86
	13,13±1,23
	25,02
	2,78±0,28
	27,64
	4,57±0,20
	11,69
	4,13±0,13
	8,57

	30 control (open pollination)
	9,57±0,22
	12,30
	14,54±0,59
	21,78
	2,74±0,15
	29,12
	4,66±0,09
	10,39
	4,30±0,11
	13,86

	
	
	
	
	
	
	
	
	
	
	

	35 × 25 Omsky
	10,63±0,18
	7,45
	17,55±0,33
	8,37
	3,82±0,15
	20,03
	4,85±0,08
	7,55
	4,24±0,15
	16,52

	35 × 28 Chelyabinsk
	10,47±0,11
	5,67
	16,12±0,35
	12,25
	2,82±0,09
	17,85
	4,93±0,05
	5,14
	3,93±0,12
	16,26

	35 × 33 Irkutsk
	9,71±0,61
	18,74
	16,10±1,15
	21,38
	3,08±0,24
	23,19
	4,56±0,18
	11,57
	3,67±0,24
	19,29

	35 × 44 Kostanai
	10,52±0,15
	7,05
	16,68±0,47
	14,02
	3,28±0,13
	18,13
	4,92±0,06
	5,63
	4,00±0,13
	16,14

	3 5 control (open pollination)
	10,55±0,12
	7,06
	16,88±0,38
	12,56
	3,25±0,13
	23,07
	4,88±0,06
	6,89
	4,03±0,11
	14,76


Continuation of Table R.1

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	39 × 28 Chelyabinsk
	10,56±0,09
	3,63
	18,13±0,58
	12,19
	3,49±0,22
	23,81
	4,93±0,07
	5,42
	4,43±0,14
	11,60

	39 × 29 Tuvinian
	10,28±0,14
	6,91
	16,36±0,42
	13,66
	2,98±0,13
	18,86
	4,59±0,10
	10,90
	4,00±0,10
	13,61

	39 × 31 Krasnoyarsk
	9,41±0,14
	8,36
	16,72±0,43
	14,49
	3,02±0,12
	21,27
	4,39±0,12
	15,21
	4,25±0,10
	16,43

	39 × 33 Irkutsk
	9,44±0,11
	5,27
	18,10±0,47
	12,21
	3,33±±0,15
	22,21
	4,76±0,10
	9,17
	4,14±0,13
	13,84

	39 × 44 Kustanai
	10,32±0,24
	6,83
	15,21±0,51
	10,26
	3,44±0,23
	19,18
	0,50±0,17
	10,71
	3,78±0,28
	22,06

	39 control (open pollination)
	10,18±0,18
	6,55
	17,63±0,56
	12,10
	3,75±0,16
	16,23
	4,79±0,11
	8,90
	4,00±0,15
	13,87

	
	
	
	
	
	
	
	
	
	
	

	44 × 25 Omsky
	10,47±0,11
	5,21
	16,56±0,47
	14,64
	2,75±0,11
	21,68
	4,81±0,08
	8,22
	4,30±0,10
	12,61

	44 × 28 Chelyabinsk
	10,21±0,17
	7,49
	15,93±0,54
	14,35
	3,72±0,16
	18,25
	4,56±0,12
	11,22
	4,11±0,11
	11,47

	44 × 29 Tuvinian
	9,81±0,09
	6,01
	15,93±0,39
	14,22
	3,08±0,14
	28,37
	4,74±0,08
	9,46
	4,31±0,12
	15,11

	44 × 31 Krasnoyarsk
	10,67±0,14
	4,33
	17,26±0,37
	7,35
	3,48±0,26
	24,68
	4,82±0,12
	8,40
	3,64±0,15
	13,87

	44 × 33 Irkutsk
	10,46±0,08
	4,29
	18,83±0,34
	9,58
	3,26±0,31
	19,38
	4,92±0,08
	8,30
	4,33±0,12
	13,03

	44 control (open pollination)
	10,29±0,11
	7,74
	17,27±0,31
	11,35
	3,54±0,14
	23,61
	4,68±0,07
	10,06
	4,04±0,10
	17,65

	
	
	
	
	
	
	
	
	
	
	

	48 × 25 Omsky
	10,73±0,15
	7,82
	15,94±0,41
	14,61
	3,23±0,16
	24,71
	5,92±0,16
	20,03
	4,11±0,11
	15,34

	48 × 28 Chelyabinsk
	10,25±0,18
	7,82
	16,50±0,62
	16,73
	3,74±0,22
	29,15
	4,90±0,07
	6,28
	3,90±0,10
	11,47

	48 × 29 Tuvan
	10,32±0,21
	7,47
	17,67±0,73
	16,25
	3,78±0,33
	24,12
	5,0±0,0
	0,0
	4,13±0,22
	20,17

	48 × 31 Krasnoyarsk
	10,59±0,11
	6,02
	16,21±0,32
	10,71
	3,12±0,16
	23,19
	4,96±0,04
	3,88
	3,85±0,10
	13,86

	48 × 33 Irkutsk
	10,28±0,15
	8,75
	15,26±0,38
	14,36
	2,59±0,09
	18,05
	4,94±0,05
	5,06
	4,23±0,08
	10,06

	48 × 44 Kostanaiski
	10,48±0,15
	7,85
	16,12±0,39
	14,19
	3,18±0,22
	31,15
	5,0±0,0
	0,0
	3,92±0,13
	16,33

	48 control (open pollination)
	10,06±0,16
	10,21
	14,46±066
	27,27
	2,76±0,18
	37,81
	4,92±0,05
	5,70
	3,97±0,11
	16,47


Таблица R.2 – The distribution of hybrid offspring according to the grades of heights (Branch “NR” of RSME “RFSSC”)

	Hybrid family
	Height at age, years, m
	Average deviation
	Rank I1

	
	5
	6
	7
	8
	13
	15
	
	

	20.Ozerny *

12.Otradnensky
	0,63
	0,89
	1,22
	1,61
	4,37
	5,76
	0,030
	1

	12.Otradnensky *

6.Ozerny
	0,62
	0,91
	1,19
	1,57
	4,53
	5,80
	0,030
	2

	20.Ozerny *

5. Ozerny
	0,61
	0,92
	1,22
	1,55
	4,29
	5,71
	0,024
	3

	12.Otradnensky *

17.Otradnensky
	0,61
	0,87
	1,13
	1,45
	4,18
	5,52
	0,008
	4

	20.Ozerny *

11.Otradnensky
	0,55
	0,86
	1,15
	1,47
	4,28
	5,59
	0,005
	5


Таблица R.3 – Regression of mean heights (y) of offspring at age (x) and rate increment (I2) (Branch “NR” of RSME “RFSSC”)

	Hybrid family
	Regression equation y=b0+biх
	|b0i|-|b0|

S
	Rank 

I2
	I1+I2
	Rank I1+I2

	12.Otradnensky*

6.Ozerny
	-3,812+0,37х
	0,190
	1
	0,220
	1

	20.Ozerny*

12.Otradnensky
	-3,697+0,36х
	0,125
	3
	0,155
	2

	12.Otradnensky*

20.Ozerny
	-3,762+0,35х
	0,162
	2
	0,147
	3

	20.Ozerny*

11.Otradnensky
	-3,693+0,35х
	0,122
	4
	0,128
	4

	20.Ozerny*

5.Ozerny
	-3,652+0,35х
	0,100
	5
	0,124
	5

	12.Otradnensky*

17.Otradnensky
	-3,575+0,35х
	0,055
	6
	0,063
	6


Table R.4 - Distribution of hybrid offspring by ranks of heights (MPI "Malo-Tyuktinskoe FE")
	Hybrid family or half siblings
	Height at age, years, m
	Average deviation
	Rank 
I1

	
	8
	13
	15
	
	

	13. Ozerny *
	1,37
	3,09
	4,39
	3,253
	1

	12.Otradnensky
	1,06
	2,98
	4,04
	1,717
	2

	5.Ozerny *
	1,09
	2,85
	4,24
	1,693
	3

	12.Otradnensky
	0,99
	2,71
	3,81
	1,070
	4

	6.Ozerny *
	0,85
	2,87
	4,06
	1,717
	5

	20.Ozerny
	0,82
	2,85
	4,2
	0,472
	6

	6.Ozerny *
	0,84
	2,75
	4,14
	0,441
	7

	12.Otradnensky
	0,86
	2,64
	3,73
	0,397
	8

	1.Malo-Tyuktinsky
	0,85
	2,67
	3,66
	0,388
	9

	12.Ozerny
	0,8
	2,77
	3,82
	0,284
	10



Table R.5 - Regression of mean heights (y) of offspring at age (x) and the rate of increment (I2) (MPI "Malo-Tyuktinskoe FE")
	Hybrid family
	Regression equation

y = b0 + bi х
	|b0i|-|b0|

S
	Rank 
I2
	I1 + I2
	Rank 
I1+I2

	13. Ozerny *

12.Otradnensky
	-34,99+2,95х
	2,28
	1
	5,54
	1

	6.Ozerny *

20.Ozerny
	-32,29+2,73х
	1,42
	2
	3,12
	2

	5. Ozerny *

12.О Otradnensky
	-31,90+2,69х
	1,30
	3
	3,02
	3

	12. Ozerny
	-31,01+2,62х
	1,02
	4
	1,49
	6

	14. Otradnensky 
	-30,89+2,61х
	0,98
	5
	1,26
	8

	1. Malo-Tyuktinsky
	-30,67+2,59х
	0,91
	6
	1,54
	5

	7. Ozerny
	-30,53+2,58х
	0,86
	7
	1,03
	9

	6. Ozerny
	-30,47+2,58х
	0,84
	8
	1,28
	7

	11. Ozerny 
	-30,22+2,56х
	0,76
	9
	0,92
	10

	6. Ozerny *

12. Otradnensky
	-29,65+2,50х
	0,58
	10
	1,65
	4


Table R.6 - Taxation characteristics of the candidate for the hybrid variety of Scots pine "Zhogary Karagay" and the zoned hybrid variety "Tusimdi Karagay"
	Indicators
	Candidate for hybrid variety "Zhogary Karagai"
	Zoned hybrid variety "Tuzimdi Karagai"

	1. Straightness, score
	5
	4-5

	2. Height in age, years
	
	

	12
25
29
	5,41±0,08
13,08±0,14
15,50±0,11
	5,09±0,09
10,14±0,13
13,79±0,08

	3. 1.3 m diameter, cm in age, years
	
	

	12
25
29
	9,95±0,27

17,40±0,31

19,48±0,29
	9,53±0,25

16,59±0,14

18,88±0,25

	4. 1.3 m diameter, cm in age, years
	
	

	12
25
29
	0,0430±0,0026

0,3138±0,0128

0,4652±0,0167
	0,03609±0,0017

0,21943±0,0090

0,38695±0,0101

	5. Wood stock per 1 ha, m3 at age, years
	
	

	12
25
29
	107,50

658,98

930,40
	90,23

460,80

773,90

	6. Density of wood at 11 years, g/cm3
	0,592±0,013
	0,704±0,037
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	Figure R.1 - Definition of biometric indicators




ATTACHMENT S
Types of initial explants, options for sterilization regimes, the composition of nutrient medium for in vitro cultivation Ledeburovsky almond and rough spindle tree and acclimatized plants in open ground
Table S.1 - Options for staged sterilization regimens for obtaining a sterile culture of 2 types of explants
	Stages
	1st sterilization option
	2nd sterilization option
	3rd sterilization option
	4th sterilization option

	Outside the laminar box

	1
	Washing with soap solution

6 minutes
	Washing with soap solution

5 minutes
	Washing with soap solution

3 minutes
	-

	2
	6 minutes

under running water
	5 minutes

under running water
	3 minutes

under running water
	-

	In conditions of the laminar box

	3
	6 minutes

in 70% ethanol (С2Н5ОН)
	5 minutes

in 70% ethanol (С2Н5ОН)
	5 minutes

in 70% ethanol (С2Н5ОН)
	1 minute
in 70% ethanol (С2Н5ОН)

	4
	6 minutes

in 0.025% merthiolate solution
	5 minutes

in 0.025% merthiolate solution
	5 minutes

in 0.025% merthiolate solution
	1 minute
in 0.025% merthiolate solution

	5
	Rinsing with sterile distilled water 3 times


Table S.2 - Component composition of nutrient media for cultivation of 2 rare species
	Components
	Concentration in the medium, mg/l

	
	MS
	WPM
	В5

	1
	2
	3
	4

	Macronutrients

	NaH2PO4.H2O
	-
	-
	150

	KNO3
	1900
	-
	2500

	NH4NO3
	1650
	400
	-

	Ca(NO3)2.4H2O
	-
	556
	-

	(NH4)2SO4
	-
	-
	134

	KH2PO4
	170
	170
	-

	K2SO4
	-
	990
	-

	MgSO4.7H2O
	370
	370
	250

	CaCl2.2H2O
	440
	96
	150

	Micronutrients

	MnSO4.H2O
	-
	-
	10,0

	MnSO4.4H2O
	22,3
	22,3
	-

	KI
	0,75
	-
	0,75

	H3BO3
	6,2
	6,2
	3,0




Continuation of Table S.2
	1
	2
	3
	4

	ZnSO4.7H2O
	8,6
	8,6
	2,0

	CuSO4.5H2O
	0,025
	0,25
	0,025

	Na2MoO4.2H2O
	0,25
	0,25
	0,25

	CoCl2.6H2O
	0,025
	-
	0,025

	Sources of Fe

	FeSO4.7H2O
	27,8
	27,8
	27,85

	Na2-ЭДТА.2H2O
	37,3
	37,3
	37,3

	Organic substance

	Metainit
	100
	100
	100

	Glycine
	2,0
	2,0
	-

	Thiamine-HCl
	1,0
	1,0
	10,0

	Nicotinic acid
	0,5
	0,5
	1,0

	Pyridoxine-HCl
	0,5
	0,5
	1,0

	L-glutamine
	25,0
	25,0
	-

	Sucrose
	30 000
	20 000
	20 000

	Agar
	5 000
	5 000
	5 000

	pH
	5,6-5,8
	5,6-5,8
	5,5


	[image: image120.png]



а
	[image: image121.png]



b
	[image: image122.png]



v
	[image: image123.png]



g

	а – lateral bud A. ledebouriana; b – lateral bud E. verrucosus; v – young plant shoot A. ledebouriana; g – young plant shoot E. verrucosus

	Figure S.1 - Types of initial explants
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б

	a - rooted in vitro microplants Ledeburovsky almond,
b - rooted ex vitro microplants rough spindle tree

	Figure S.2 - Acclimatization of cloned plants of 2 studied species in the open ground of the A.N.Bukeikhan KazRIFA


ATTACHMENT Т
Micropropagation Ledeburovsky almond
Table T.1 - Influence of the composition of nutrient medium on the length of shoots Ledeburovsky almond during 4 weeks of cultivation
	Phytohormones, mg/l
	Nutrient medium

	
	MS
	В5
	WPM

	
	Explants length, cm

	0
	1,78±0,06
	1,65±0,07
	1,12±0,05

	1,0 6-BAP
	1,79±0,06
	1,74±0,06
	1,12±0,05

	1,0 Кn
	1,35±0,05
	1,31±0,04
	1,15±0,04


Table T.2 - Results of subculturing Ledeburovsky almond explants for 30 days on hormone-free nutrient medium MS and B5
	Nutrient medium variants
	Number of proliferating shoots, %
	Proliferation coefficient, pcs/explant
	Average height of shoots from the explant, cm

	I (on MS0 after MS0)
	61,1
	1,69±0,12
	0,97±0,06

	II (on MS0 after MS + 1,0 mg/l 6-BAP)
	87,0
	3,54±0,14
	1,95±0,08

	III (on В50 after В50)
	57,1
	1,48±0,10
	1,03±0,07

	IV (on В50 after В5 +1,0 мг/л 6-BAP)
	78,3
	2,97±0,16
	1,66±0,10


Table T.3 - Influence of the composition of the MS culture medium on the multiplication factor of Ledeburovsky almond during 4 weeks of cultivation
	Phytohormones, 

mg/l
	Explants regeneration rate, %
	Multiplication factor, shoots/explant
	Height of microshoots, cm

	Hormone -free
	65,5±2,8
	3,19±0,14 cd*
	2,57±0,09 e

	0,5 6-BAP
	83,7±1,6
	4,41±0,27 b
	2,93±0,11 de

	1,0 6-BAP
	94,9±2,9
	6,86± 0,44 a
	4,62±0,11 a

	1,5 6-BAP
	92,9±4,6
	3,44±0,17 cd
	2,74±0,09 cd

	0,5 6-BAP + 0,5 GA
	90,0±1,6
	4,33±0,21 b
	4,35±0,13 b

	0,5 6-BAP + 1,0 GA
	70,7±1,6
	4,05±0,24 bc
	3,79±0,13 bc

	1,0 6-BAP + 0,5 GA
	67,8±4,3
	3,33±0,19 cd
	3,52±0,14 cd

	1,0 6-BAP + 1,0 GA
	67,2±6,7
	2,59±0,15 d
	2,96±0,09 d

	Note - * - Duncan's test (the presence of the same letters with numerical indicators indicates no differences at P=0.05)



Table T.4 - Influence of the composition of the culture medium B5 on the multiplication factor of Ledeburovsky almond during 4 weeks of cultivation
	Phytohormones, 

mg/l
	Explants regeneration rate, %
	Multiplication factor, shoots/explant
	Height of microshoots, cm

	Hormone-free
	51,7±4,4
	2,97±0,17 c*
	2,36±0,07 e

	0,5 6-BAP
	63,3±4,4
	4,00±0,16 b
	2,84±0,09 d

	1,0 6-BAP
	81,7±1,7
	5,71±0,24 a
	3,51±0,07 a

	1,5 6-BAP
	75,0±5,8
	5,38±0,19 a
	3,34±0,06 ab

	0,5 6-BAP + 0,5 GA
	78,3±4,4
	5,68±0,22 a
	3,48±0,07 a

	0,5 6-BAP + 1,0 GA
	73,3±3,3
	4,41±0,17 b
	3,19±0,06 bc

	1,0 6-BAP + 0,5 GA
	70,0±5,0
	5,33±0,16 c
	3,31±0,07 ab

	1,0 6-BAP + 1,0 GA
	68,3±1,7
	4,39±0,15 b
	3,06±0,05 c

	Note - * - Duncan's test (the presence of the same letters with numerical indicators indicates no differences at P=0.05)


Table T.5 - Biometric parameters of roots formed by Ledeburovsky almond microshoots on ½MS nutrient medium supplemented with IBA
	Hormonal composition of medium
	4 weeks of cultivation
	8 weeks of cultivation

	
	Proportion of rooted shoots, %
	Number of roots from the shoot, pcs.
	Length of the roots from the shoot, cm
	Proportion of rooted shoots, %
	Number of roots from the shoot, pcs.
	Length of the roots from the shoot, cm

	0,5 mg/l IBA
	13,3±3,3
	1,3±0,2 b*
	0,3±0,02 d
	21,7±1,7
	1,5±0,1 c
	0,6±0,03 d

	1,0 mg/l IBA
	35,0±2,9
	2,1±0,2 a
	0,7±0,02 a
	48,3±1,7
	2,6±0,1 a
	1,3±0,03 a

	1,5 mg/l IBA
	30,0±2,9
	1,9±0,2 a
	0,6±0,02 b
	41,7±1,7
	2,3±0,1 a
	1,1±0,03 b

	2,0 mg/l IBA
	20,0±2,9
	1,6±0,1 ab
	0,4±0,01 c
	31,7±1,7
	1,9±0,1 b
	0,9±0,04 c

	Note - * - Duncan's test (the presence of the same letters in the numerical indicators indicates the absence of differences at P=0.05).


Table T.6 - Biometric parameters of roots formed by Ledeburovsky almond microshoots on ½MS nutrient medium supplemented with IAA and NAA
	Hormonal composition of medium, mg/l
	4 weeks of cultivation
	8 weeks of cultivation

	
	Proportion of rooted shoots, %
	Number of roots from the shoot, pcs.
	Length of the roots from the shoot, cm
	Proportion of rooted shoots, %
	Number of roots from the shoot, pcs.
	Length of the roots from the shoot, cm

	0
	1,7±1,7
	2
	2,1 и 2,9
	1,7±1,7
	2
	4,5 и 5,6

	0,5 IAA
	16,7±3,3
	1,0±0,0
	0,7±0,05
	35,0±2,9
	1,1±0,1
	1,0±0,06

	1,0 IAA
	23,3±1,7
	1,4±0,1
	1,3±0,05
	50,0±0,0
	1,9±0,1
	1,7±0,08

	1,5 IAA
	26,7±1,7
	1,7±0,2
	1,4±0,05
	51,7±4,4
	2,0±0,1
	1,8±0,07

	2,0 IAA
	28,3±4,4
	1,4±0,1
	0,8±0,06
	51,7±1,7
	1,5±0,1
	1,3±0,04

	0,5 NAA
	15,0±2,9
	1,1±0,1
	0,5±0,03
	25,0±2,9
	1,3±0,1
	0,6±0,02

	1,0 NAA
	30,0±2,9
	1,5±0,1
	0,7±0,02
	43,3±3,3
	1,9±0,1
	1,0±0,03

	1,5 NAA
	25,0±2,9
	1,3±0,1
	0,6±0,02
	36,7±1,7
	1,6±0,7
	0,9±0,03

	2,0 NAA
	21,7±1,7
	1,2±0,1
	0,6±0,05
	33,3±1,7
	1,9±0,2
	0,8±0,03


Table T.7 - Biometric indicators of the development of Ledeburovsky almond microshoots during ex vitro rooting, bypassing the in vitro rooting stage, during 4 weeks of adaptation

	Substrate
	Proportion of rooted microshoots, %
	Increment of microshoot, сm
	Number of leaves from the shoot, pcs.

	Bog peat
	16,7±10,0
	0,5±0,0
	6,4±0,9

	Bog peat with a layer of 0.5 cm of vermiculite
	30,0±10,0
	0,6±0,0
	7,1±0,7

	Bog peat with a layer of 0.5 cm perlite
	36,7±10,0
	0,6±0,0
	7,5±0,4


Table T.8 - Dependence of the degree of survival and biometric indicators of the development of Ledeburovsky almond microplants during 8 weeks of adaptation to non-sterile conditions on different substrate options
	Studied indicators
	The composition of the substrate

	
	bog peat
	bog peat with vermiculite 
1:1
	bog peat with vermiculite 
1:2
	bog peat with perlite 
2:1

	The survival rate of microplants,%
	23,3±3,3
	40,0±6,7
	33,4±6,6
	46,7±6,6

	Increment of escape, cm
	0,3±0,0
	0,6±0,0
	0,5±0,0
	0,6±0,0

	Number of leaves from the shoot, pcs.
	5,1±0,3
	5,7±0,4
	5,5±0,3
	6,1±0,3

	Number of roots from the shoot, pcs.
	1,9±0,1
	2,1±0,2
	2,0±0,2
	2,4±0,2

	Root length from shoot, cm
	1,7±0,1
	1,9±0,1
	1,9±0,1
	1,9±0,1
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	Figure T.1 - Results of stepwise sterilization of two types of Ledeburovsky almond explants for 14 days of cultivation
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	Figure T.2 - Influence of the composition of nutrient media on the survival rate of young shoots of Ledeburovsky almond during 4 weeks of cultivation at the stage of introduction into in vitro culture
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	g
	d

	а – MS + 1,0 mg/l 6-BAP, б – MS 0, v – MS + 1,0 mg/l 6-BAP, g – WPM + 1,0 mg/l TDZ, d – MS + 1,0 mg/l IBA

	Figure T.3 - Ledeburovsky almond explants for 4 weeks of cultivation on different variants of nutrient medium
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	a - after preliminary cultivation on MS + 1.0 mg/l 6-BAP, b - after preliminary cultivation on MS0, v - after preliminary cultivation on B5 + 1.0 mg/l 6-BAP, g - after preliminary cultivation on B50

	Figure T.4 - Ledeburovsky almond shoots during 4 weeks of subculturing on hormone-free nutrient media MS and B5
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	a - conglomerate taken from a test tube, b - conglomerate divided into separate micro-shoots, v - vitrification of leaves in the variant with 0.5 mg/L 6-BAP and 0.5 mg/L GA, g - shoot with normal morphology in the variant c 1.0 mg/l 6-BAP, d - subcultured shoot on a hormone-free environment (3rd passage)

	Figure T.5 - Multiplication of Ledeburovsky almond for 4 weeks of cultivation of microshoots on different variants of the MS nutrient medium
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	a - B5 + 1.0 mg/l 6-BAP, b - B5 + 0.5 mg/l 6-BAP + 0.5 mg/l GA, c - B5 + 0.5 mg/l 6-BAP + 1.0 mg/l GA

	Figure T.6 - Ledeburovsky almond conglomerates formed at the multiplication stage on different versions of the B5 nutrient medium during 4 weeks of cultivation
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	a - 4 weeks of cultivation, b - 8 weeks of cultivation

	Figure T.7 - Rooted in vitro Ledeburovsky almond microshoots on a nutrient medium ½MS + 1.0 mg/l IBA
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	а – hormone-free; b – 1,0 IAA; v – 1,5 IAA; g – 1,0 NAA; d – 2,0 NAA

	Figure T.8 - Ledeburovsky almond microshoots rooted in vitro on ½MS nutrient medium without phytohormones and containing different concentrations (mg/l) of auxins for 8 weeks of cultivation
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	a - bog peat, b - bog peat with a layer of vermiculite 0.5 cm,

v - bog peat with a layer of perlite 0.5 cm

	Figure T.9 - Rooted ex vitro Ledeburovsky almond microshoots on different substrates, bypassing the stage of in vitro rooting, during 4 weeks of adaptation
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	a - a mixture of bog peat with perlite in a ratio of 2:1,

b - a mixture of bog peat with vermiculite in a ratio 1:1

	Figure T.10 - Adaptation of Ledeburovsky almond test-tube plants for 8 weeks to non-sterile environmental conditions on different substrate options




ATTACHMENT U
Micropropagation rough spindle tree
Table U.1 - Influence of nutrient medium composition on apical growth of lateral buds of rough spindle tree during 4 weeks of cultivation
	Phytohormones, mg/l
	Nutrient medium

	
	MS
	В5
	WPM

	
	Explants length, cm

	hormone-free
	0,87±0,05
	1,13±0,04
	1,17±0,06

	1,0 6-BAP
	0,90±0,04
	1,51±0,05
	1,31±0,05

	1,0 Кn
	0,99±0,04
	1,74±0,06
	1,43±0,05

	1,0 6-BAP + 0,5 NAA
	-
	1,28±0,04
	-

	1,0 Кn + 0,5 NAA
	-
	1,33±0,04
	-


Table U.2 - Influence of nutrient media composition on the apical growth of young shoots of rough spindle tree during 4 weeks of cultivation
	Phytohormones, mg/l
	Nutrient medium

	
	MS
	В5
	WPM

	
	Explants length, cm

	hormone-free
	1,45±0,05
	2,00±0,08
	2,05±0,07

	1,0 6-BAP
	1,98±0,08
	3,52±0,07
	3,74±0,06

	1,0 Кn
	1,65±0,07
	3,47±0,08
	3,58±0,07


Table U.3 - Influence of nutrient medium composition on the multiplication rate of rough spindle tree during 4 weeks of cultivation
	nutrient medium, 
mg/l
	Explants regeneration rate, %
	Multiplication factor, shoots/explant
	Height of microshoots, cm

	WPM hormone-free
	27,5±2,5
	2,18±0,12 cd *
	0,42±0,02 c

	WPM + 1,0 zeatin
	47,5±2,5
	3,32±0,11 a
	0,65±0,05 ab

	WPM + 2,0 zeatin
	death of explants

	WPM + 3,0 zeatin
	death of explants

	WPM + 1,0 kinetin
	35,9±0,9
	2,36±0,13 cd
	0,51±0,03 c

	WPM + 2,0 kinetin
	51,2±6,1
	2,95±0,16 ab
	0,72±0,04 a

	WPM + 3,0 kinetin
	death of explants

	MS hormone-free
	17,5±2,5
	2,14±0,14 d
	0,44±0,03 c

	MS + 1,0 6-BAP
	48,8±3,8
	2,68±0,17 bc
	0,54±0,05 bc

	MS + 2,0 6-BAP
	27,5±2,5
	2,45±0,16 cd
	0,49±0,03 c

	MS + 3,0 6-BAP
	death of explants

	Note - * - Duncan's test (the presence of the same letters in the numerical indicators indicates the absence of differences at P=0.05).



Table U.4 - Biometric indices of development of rough spindle tree microshoots during ex vitro rooting, bypassing the in vitro rooting stage, during 4 weeks of adaptation
	Substrate
	Proportion of rooted microshoots, %
	Height of microshoots, cm
	Number of leaves from the shoot, pcs.
	Number of roots from the shoot, pcs.
	Root length, cm

	Bog peat
	63,4±3,4
	1,7±0,2
	8,2±0,6
	5,0±0,5
	1,0±0,1

	Bog peat with a layer of 0.5 cm of vermiculite
	73,3±0,0
	1,9±0,1
	8,8±0,3
	6,6±0,4
	1,1±0,1

	Bog peat with a layer of 0.5 cm perlite
	36,7±3,4
	1,7±0,2
	6,0±0,4
	3,5±0,6
	0,8±0,1
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	Рисунок U.1 – Results of stepwise sterilization of two types of rough spindle tree explants during 14 days of cultivation
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	Figure U.2 - Influence of the composition of nutrient medium, on the survival rate of lateral buds of a rough spindle tree during 4 weeks of cultivation at the stage of introduction into in vitro culture
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	a - B5 +1.0 mg/l Kn, b - B5 + 1.0 mg/l 6-BAP, v - MS + 1.0 mg/l Kn, g - MS + 1.0 mg/l TDZ

	Figure U.3 - Lateral buds of a rough spindle tree during 4 weeks of cultivation on different variants of culture medium
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	Figure U.4 - Influence of the composition of nutrient medium on the survival rate of young shoots of rough spindle tree during 4 weeks of cultivation at the stage of introduction into culture in vitro
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	a - WPM +1.0 mg/l 6-BAP, b - B5 + 1.0 mg/l 6-BAP, v - MS + 1.0 mg/l 6-BAP, g - WPM 0

	Figure U.5 - Young shoots of a rough spindle tree during 4 weeks of cultivation on different variants of nutrient medium
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	a - lateral bud on B5 + 1.0 mg/L Kn, b - lateral bud on WPM + 1.0 mg/L Kn, 
v - young shoot on WPM +1.0 mg/L 6-BAP, g - young escape to B5 + 1.0 mg/l 6-BAP

	Figure V.6 - Direct regeneration of adventive shoots in 2 types of rough spindle tree explants during 12 weeks of cultivation on different variants of nutrient medium
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	a - WPM + 1.0 mg/l zeatin, b - WPM + 2.0 mg/l kinetin,

v - MS + 1.0 mg/l 6-BAP

	Figure U.7 - Formation of multiple microshoots of rough spindle tree on different medium for 4 weeks
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	a - bog peat, b - bog peat with a layer of vermiculite 0.5 cm,

c - bog peat with a layer of perlite 0.5 cm

	Figure U.8 - Rooted ex vitro rough spindle tree microshoots on different substrates, bypassing the in vitro rooting stage, within 4 weeks of adaptation



ATTACHMENT F
Acts of implementation for 2018-2020
	Table F.1 - Acts of implementation of LLP "A.N. Bukeikhan KazRIFA" for 2018-2020
№
	Implementation name
	Place of introduction
	Implementation act (date of implementation)
dd.mm.yy

	1
	2
	3
	4

	2018

	Recommendations

	1
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the creation of forest cultures in Northern Kazakhstan"
	State forest nature reserve "Ertis Ormany"
	06.07.2018 

	2
	Sowing Scots pine in a forest nursery according to the "Recommendations for improving agricultural techniques for growing planting material of the main forest-forming species using innovative methods"
	State forest nature reserve "Ertis Ormany"
	07.07.2018 

	3
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the reproduction of forests in burnt-out areas and afforestation in the non-forest lands of the Kazakh hillocky area"
	State forest nature reserve "Ertis Ormany"
	05.07.2018 

	4
	Creation of areas of shrubbery vegetation, heald, where parasitic and predatory insects are concentrated and insectivorous birds nest on an area of 30 hectares in accordance with the "Recommendations for the protection of forests of Northern Kazakhstan from pests using a biological method"
	Communal state institution "Otradno forestry institution", Akmola region
	15.03.2018 

	5
	Preservation of the resistance of pine plantations in the northern region of Kazakhstan from diseases
	State institution "Management of natural resources and environmental management of the Akmola region"
	13.03.2018 

	6
	Soil cultivation, preparation of planting material, planting of seedlings according to the "Recommendations for the creation of forest crops in Northern Kazakhstan" in the amount of 160 hectares
	Communal state forestry institution "Bukpa", Akmola region
	31.05.2018 




Continuation of Table F.1
	1
	2
	3
	4

	7
	Sowing seeds of Scots pine and silver birch in a forest nursery in accordance with the "Recommendations for improving agricultural technology for growing planting material of the main forest-forming species using innovative methods" in the amount of 1 hectare
	Communal state forestry institution "Bukpa", Akmola region
	31.05.2018 

	8
	Increasing the level of mechanization of work and reducing the cost of their implementation by 10% in accordance with the "Recommendations for the improvement of technological complexes of machines and means of mechanization for forestry and protective afforestation of the Republic of Kazakhstan"
	Communal state forestry institution "Bukpa", Akmola region
	31.05.2018 

	9
	Planting forest crops in accordance with the "Recommendations for the creation of forest crops in Northern Kazakhstan" in the amount of 160 hectares
	Arykbalyk branch of the State National Natural Park "Kokshetau"
	06.06.2018 

	10
	Sowing of Scots pine seeds in accordance with the "Recommendations for improving agricultural technology for growing planting material of the main forest-forming species using innovative methods" in the amount of 1 hectare
	Arykbalyk branch of the State National Natural Park "Kokshetau"
	06.06.2018 

	11
	Increasing the level of mechanization of work and reducing the cost of their implementation by 10% in accordance with the "Recommendations for the improvement of technological complexes of machines and means of mechanization for forestry and protective afforestation of the Republic of Kazakhstan"
	Arykbalyk branch of the State National Natural Park "Kokshetau"
	06.06.2018 

	12
	Sowing of nectar-bearing grasses was carried out on an area of 10.2 hectares, for additional nutrition of parasitic insects, artificial nests for insectivorous birds were installed at 6 sites in accordance with the "Recommendations for the protection of forests of Northern Kazakhstan from pests using the biological method"
	Limited Liability Partnership "Astana Ormany"
	18.06.2018 




Continuation of Table F.1
	1
	2
	3
	4

	13
	Application of a schematic map of plant combustible materials, compiled taking into account natural factors that affect fire in a forest area of 110 hectares
	Communal state institution "Asu-Bulak forestry", East Kazakhstan region
	20.06.2018 

	14
	Sowing hybrid pine seeds on an area of 0.005 hectares with the implementation of all agrotechnical methods of sowing pine seeds in greenhouses
	Branch of the Northern Region of the Republican State Enterprise "Republican Forest Breeding Center", Akmola region
	28.06.2018 

	15
	Planting forest cultures of black saxaul on an area of 160 hectares in accordance with the "Recommendations for the creation of reclamation plantings and an assortment of species for fixing sands in arid zones of Western Kazakhstan"
	State institution "Bolshe-Barsuk forestry of the Department of natural resources and environmental management of the Akimat of Aktobe region"
	28.09.2018 

	16
	Carrying out maintenance work in forest cultures in accordance with the "Recommendations for the reproduction of forests in burnt-out areas and afforestation in non-forest lands of the Kazakh hillocky area" in the amount of 100 hectares
	Communal state forestry institution "Bukpa", Akmola region
	17.09.2018 

	17
	Planting forest crops and carrying out maintenance work in unclosed crops in accordance with the "Recommendations for the reproduction of forests in burnt-out areas and afforestation on non-forest lands of the Kazakh hillocky area" in the amount of 100 hectares
	Municipal state institution "Forestry Esilskoe", North Kazakhstan region
	12.08.2018 

	Technology

	18
	Plants of a rare species of Altai Siberia (Sibiraea altaiensis (Laxm.) Schneider) cloned and adapted to the conditions of Northern Kazakhstan are endemic to Altai. Quantity - 20 pieces. Age - 11 months.
	Limited Liability Partnership "Kondratovskiy Experimental Demonstration Tree Nursery", North Kazakhstan region
	18.05.2018 




Continuation of Table F.1
	1
	2
	3
	4

	19
	Cloned plants of a rare species of Altai Siberian (Sibiraea altaiensis (Laxm.) Schneider) are endemic to Altai. Quantity - 10 pieces. Age - 1 year.
	Republican state enterprise on the right of economic management "Altai Botanical Garden" of the Science Committee of the Ministry of Education and Science of the Republic of Kazakhstan, East Kazakhstan region
	20.06.2018 

	20
	Treatment of seedlings of tree and shrub species with compositions of moisture-absorbing substances and growth biostimulants in the amount of 5.0 hectares with an increase in survival rate by 10-15%
	Communal state institution "Koskuduk institution for the protection of forests and wildlife of the Office of natural resources and environmental management of the Akimat of Zhambyl region"
	27.09.2018 

	2019 

	Recommendations

	1
	Sowing of Scots pine in a forest nursery in accordance with the "Recommendations for the improvement of agricultural techniques for growing planting material of the main forest-forming species using innovative methods" in the amount of 3 hectares
	MPI Forestry "Bukpa", Akmola region
	06.06.2019 

	2
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the creation of forest cultures in Northern Kazakhstan" in the amount of 150 hectares
	MPI Forestry "Bukpa", Akmola region
	06.06.2019 

	3
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the reproduction of forests in burnt-out areas and afforestation in non-forest lands of the Kazakh hillocky area" in the amount of 150 hectares
	MPI Forestry "Bukpa", Akmola region
	06.06.2019 




Continuation of Table F.1
	1
	2
	3
	4

	4
	Monitoring birch plantations in order to timely detect bacterial dropsy in accordance with the "Recommendations for the diagnosis, monitoring and prescribing measures to combat the disease of bacterial dropsy of birch" in the amount of 400 hectares
	Arykbalyk branch of SNNP "Kokshetau", North Kazakhstan region
	10.07.2019 

	5
	Scientific support, providing for forestry measures aimed at increasing the biological resistance of plantations, preventing the appearance of foci of diseases, limiting their spread and the harm caused by them on an area of 30 hectares in accordance with the "Recommendations for maintaining the resistance of pine plantations in the northern region of Kazakhstan from diseases"
	SNNP "Kokshetau". Akmola region
	10.07.2019 

	6
	Sowing of Scots pine in a forest nursery in accordance with the "Recommendations for the improvement of agricultural techniques for growing planting material of the main forest-forming species using innovative methods" in the amount of 3 hectares
	SFNR "Ertis Ormans", Shaldai settlement, Pavlodar region
	14.05.2019 

	7
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the creation of forest cultures in Northern Kazakhstan" in the amount of 70 hectares
	SFNR "Ertis Ormans", Shaldai settlement, Pavlodar region
	14.05.2019 

	8
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the reproduction of forests in burnt-out areas and afforestation in non-forest lands of the Kazakh hillocky area" in the amount of 150 hectares
	SFNR "Ertis Ormans", Shaldai settlement, Pavlodar region
	14.05.2019 

	9
	Sowing of Scots pine in a forest nursery in accordance with the "Recommendations for the improvement of agricultural techniques for growing planting material of the main forest-forming species using innovative methods" in the amount of 5 hectares
	MPI "Esilskoe Forestry", North Kazakhstan region
	07.05.2019




Continuation of Table F.1
	1
	2
	3
	4

	10
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the reproduction of forests in burnt-out areas and afforestation in non-forest lands of the Kazakh hillocky area" in the amount of 20 hectares
	MPI "Esilskoe Forestry", North Kazakhstan region
	07.05.2019 

	11
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the creation of forest cultures in Northern Kazakhstan" in the amount of 20 hectares
	MPI "Esilskoe Forestry", North Kazakhstan region
	07.05.2019 

	12
	Promotion of natural regeneration of Siberian larch on a site located on the territory of the Kedrovskoye forestry MPI "Pikhtovskoye Forestry" (compartment 43, division 18) on an area of 1.11 hectares. The volume of possible implementation is 13,000 hectares
	MPI "Pikhtovskoe Forestry", East Kazakhstan region
	14.08.2019 

	13
	Promotion of natural regeneration of Siberian larch on the site located on the territory of Zhuravlikhinskoe forestry MPI "Ridderskoe Forestry" (compartment 44, division 59, compartment 56, division 78) on an area of 1.74 hectares. The volume of possible implementation is 11,000 hectares
	MPI "Pikhtovskoe Forestry", East Kazakhstan region
	19.08.2019 

	14
	Promotion of natural regeneration of Siberian larch in two plots located on the territory of the Markakolsky forestry MPI “Markakolskoye Forestry” (compartment 65, division 125, compartment 60, division 46) on an area of 5.76 hectares. The volume of possible implementation is 17,500 hectares
	MPI "Markakolskoe Forestry", East Kazakhstan region
	07.08.2019 

	15
	Study of the growth course of Siberian larch forest cultures on the site located in the Kedrovskoye forestry MPI "Pikhtovskoye Forestry" (compartment 42, division 41) on an area of 7.0 hectares. The volume of possible implementation is 2,000 hectares
	MPI "Pikhtovskoe Forestry", East Kazakhstan region
	05.06.2019 

	16
	Dendrochronological analysis of forest fires in larch forests located on the territory of the Markakolsky forestry MPI “Markakolskoye Forestry” (compartment 146, division 10, compartment 147, division  37) on an area of 19.0 hectares.
	MPI "Markakolskoe Forestry", East Kazakhstan region
	17.06.2019 




Continuation of Table F.1
	1
	2
	3
	4

	17
	Study of the growth course of Siberian larch forest cultures in five plots located on the territory of the Markakolskoye forestry MPI “Markakolskoye Forestry”: compartment 167, division 84; compartment 66, division 69; compartment 109, division 27; compartment 166, division 35; compartment 167, division 84 on an area of 24.0 hectares. The volume of possible implementation is 750 hectares
	MPI "Markakolskoe Forestry", East Kazakhstan region
	17.06.2019 

	18
	Work was carried out in accordance with the "Recommendations for the improvement of agricultural techniques for growing planting material of the main forest-forming species using innovative methods" on an area of 5.0 hectares
	RSU "Charyn State National Natural Park", Almaty region
	20.09.2019 

	19
	Work was carried out in accordance with the "Recommendations on the state of forests for various purposes and ways to increase their sustainability in the Northern Tien Shan" on an area of 50.0 hectares
	MPI "Shelek Forestry" of the Department of Natural Resources and Environmental Management of the Almaty Region
	16.09.2019 

	20
	Sowing black saxaul seeds on an area of 9 hectares in accordance with the "Recommendations for the development of technology for artificial cultivation of black saxaul crops in the desert zones of the Mangistau region"
	Samskoe SI for the protection of forests and wildlife
	11.09.2019 

	21
	Scientific development on the topic "Recommendations for the creation of reclamation plantings and an assortment of rocks for fixing sands in the arid zones of Western Kazakhstan"
	MPI "Temir Forestry" of the Department of Natural Resources and Environmental Management of the Aktobe Region
	20.09.2019 

	22
	Recommendations for the development of technology for artificial cultivation of black saxaul crops in the desert zones of the Atyrau region on an area of 6 hectares
	MPI "Atyrau Institution for the Protection of Forests and Wildlife" of the Department of Natural Resources and Environmental Management of the Atyrau Region
	26.09.2019 




Continuation of Table F.1
	1
	2
	3
	4

	Technology

	1
	Western thuja plants (Thuja occidentalis L.) cloned and adapted to the conditions of Northern Kazakhstan. Quantity - 30 pieces. Age - 1 year.
	LLP "Green Technologies", Schuchinsk, Akmola region
	31.07.2019 

	2
	Cloned plants of a rare species of Altai Siberian (Sibiraea altaiensis (Laxm.) Schneider) are endemic to Altai. Quantity - 15 pieces. Age - 1 year.
	LLP "Green Technologies", Schuchinsk, Akmola region
	31.07.2019 

	3
	Accelerated cultivation of hybrid pine seedlings in open field conditions on an area of 0.0002 ha
	Branch "Northern Region" of the Republican State Enterprise "Republican Forest Selection and Seed Center", Shchuchinsk, Akmola region
	08.10.2019 

	Monograph

	1
	Forestry technologies for creating sustainable forest crops in Kazakhstan, Schuchinsk, 2017. - P. 200 (ISBN 978-601-7462-97-0)
	JSC Kazakh Agrotechnical University named after S. Seifullin ", Nur-Sultan
	08.05.2019 

	2
	Forestry technologies for creating sustainable forest crops in Kazakhstan, Schuchinsk, 2017. - P. 200 (ISBN 978-601-7462-97-0)
	LLP "Astana ormany", Nur-Sultan
	29.04.2019 

	3
	Forestry technologies for creating sustainable forest crops in Kazakhstan, Schuchinsk, 2017. - P. 200 (ISBN 978-601-7462-97-0)
	JSC "Kazakh National University", Almaty
	08.05.2019 

	2020

	Recommendations

	1
	Sowing of Scots pine in a forest nursery in accordance with the "Recommendations for the improvement of agricultural techniques for growing planting material of the main forest-forming species using innovative methods" in the amount of 10 hectares
	MPI "Esilskoe Forestry", North Kazakhstan region 
	18.05.2020 

	2
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the reproduction of forests in burnt-out areas and afforestation in non-forest lands of the Kazakh hillocky area" in the amount of 150 hectares
	MPI "Esilskoe Forestry", North Kazakhstan region
	18.05.2020 




Continuation of Table F.1
	1
	2
	3
	4

	3
	Monitoring birch plantations in order to timely detect bacterial dropsy in accordance with the "Recommendations for the diagnosis, monitoring and prescribing measures to combat the disease of bacterial dropsy of birch" in the amount of 2000 hectares
	MPI "Esilskoe Forestry", North Kazakhstan region
	18.05.2020 

	4
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the creation of forest cultures in Northern Kazakhstan" in the amount of 150 hectares
	MPI "Esilskoe Forestry", North Kazakhstan region
	18.05.2020 

	5
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the creation of forest cultures in Northern Kazakhstan" in the amount of 100 hectares
	MPI Forestry "Bukpa", Akmola region
	19.05.2020 

	6
	Planting forest cultures and carrying out maintenance work in forest cultures in accordance with the "Recommendations for the reproduction of forests in burnt-out areas and afforestation in non-forest lands of the Kazakh Upland" in the amount of 100 hectares
	MPI Forestry "Bukpa", Akmola region
	19.05.2020 

	7
	Sowing of Scots pine in a forest nursery in accordance with the "Recommendations for the improvement of agricultural techniques for growing planting material of the main forest-forming species using innovative methods" in the amount of 15 hectares
	MPI Forestry "Bukpa", Akmola region
	19.05.2020 

	8
	Sowing of Scots pine in a forest nursery in accordance with the "Recommendations for the improvement of agricultural techniques for growing planting material of the main forest-forming species using innovative methods" in the amount of 10 hectares
	SFNR "Ertis Ormany", Pavlodar region
	27.05.2020 

	9
	Study of the growth course of Siberian larch forest cultures according to the "Recommendations conservation, reproduction and rational forest management in larch forests of the Kazakhstan Altai" in the amount of 24 hectares
	MPI "Zaysan Forestry", East Kazakhstan region
	25.06.2020




Continuation of Table F.1
	1
	2
	3
	4

	10
	Dendrochronological analysis of forest fires in larch forests traversed by forest fires according to the "Recommendations

on conservation, reproduction and rational forest management in the larch forests of Kazakhstan Altai in the amount of 24 hectares
	MPI "Zaysan Forestry", East Kazakhstan region
	25.06.2020

	11
	Promotion of natural regeneration of Siberian larch according to the "Recommendations

on conservation, reproduction and rational forest management in the larch forests of the Kazakhstan Altai "in the amount of 1.11 hectares
	MPI "Zaysan Forestry", East Kazakhstan region
	17.08.2020

	12
	Measures and proposals for the accelerated cultivation of planting material of coniferous species in accordance with the "Recommendations for the accelerated cultivation of planting material of trees and shrubs, taking into account the transfer and adaptation of technologies for forest zones of Kazakhstan" in the amount of 5 hectares
	MPI "Shelekskoe Forestry", Almaty region
	03.09.2020

	13
	Measures and proposals for the accelerated cultivation of planting material of deciduous species in accordance with the "Recommendations for the accelerated cultivation of planting material of tree and shrub species, taking into account the transfer and adaptation of technologies for forest growing zones in Kazakhstan" in the amount of 50 hectares
	Burlinskoe MPI for the protection of forests and wildlife, West Kazakhstan region
	08.09.2020

	Technology

	14
	Rough spindle tree cloned and adapted to the conditions of Northern Kazakhstan (Euonymus verrucosus Scop.). Quantity - 30 pieces. Age - 3 months.
	LLP "Green Technologies", Schuchinsk, Akmola region
	27.08.2020 

	15
	Plants Ledeburovsky almond (Amygdalis ledebouriana Schlecht.) Cloned and adapted to the conditions of Northern Kazakhstan. Quantity - 30 pieces. Age - 3 months.
	LLP "Green Technologies", Schuchinsk, Akmola region
	01.09.2020 




Continuation of Table F.1
	1
	2
	3
	4

	16
	Planting test crops of pine hybrids on the lands of the state forest fund in the amount of 0.1 hectares
	Branch "Northern Region" of the Republican State Enterprise "Republican Forest Selection and Seed Center", Shchuchinsk, Akmola region
	09.09.2019 

	Scientific support

	17
	Introduction of technologies for the protection of planting material of trees and shrubs using the biological method in a forest nursery
	SFNR "Ertis Ormans", Pavlodar region
	27.05.2020

	18
	Introduction of technologies for accelerated cultivation of planting material of trees and shrubs in a forest nursery
	SFNR "Ertis Ormans", Pavlodar region
	27.05.2020 

	19
	Introduction of technologies for the protection of planting material of trees and shrubs using the biological method in a forest nursery
	Branch "Northern Region" of the Republican State Enterprise "Republican Forest Selection and Seed Center", Shchuchinsk, Akmola region
	08.06.2020 

	20
	Implementation of technologies for the accelerated cultivation of planting material of wood and shrub species

in the amount of 10 hectares
	MPI "Esilskoe Forestry", North Kazakhstan region
	17.08.2020 

	21
	Implementation of technologies for the accelerated cultivation of planting material of wood and shrub species

in the amount of 10 hectares
	MPI Forestry "Bukpa", Akmola region
	26.08.2020 

	22
	Implementation of measures and proposals for the accelerated cultivation of planting material of tree and shrub species in the amount of 1 ha
	Burlinskoe MPI for the protection of forests and wildlife, West Kazakhstan region
	07.09.2020

	23
	Implementation of measures and proposals for the accelerated cultivation of planting material of tree and shrub species in the amount of 1 ha
	MPI "Taldykorgan Forestry", Almaty region
	09.09.2020

	Monograph

	24
	Textbook "Dendrology", Almaty, 2011. - P. 250 (ISBN 978-601-237-016-4)
	JSC "Kazakh National University", Almaty
	06.01.2020 




Continuation of Table F.1
	1
	2
	3
	4

	25
	Textbook "Dendrology", Almaty, 2011. - P. 250 (ISBN 978-601-237-016-4)
	Kazakh Agro Technical University named after S. Seifullina, Nur-Sultan
	06.01.2020 

	26
	"Akashtar, bұtalar zhane lianalar" okulygy, Almaty, 2016. - P. 288 (ISBN 978-601-241-577-3)
	JSC "Kazakh National University", Almaty
	06.01.2020 

	27
	Monograph "Silvicultural and ecological efficiency of greening of large cities of Kazakhstan (on the example of Almaty, Astana)", Astana, 2019. - P. 179 (ISBN 978-601-7015-93-0)
	JSC "Kazakh National University", Almaty
	06.01.2020 

	28
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1 Kabanova S.A., Danchenko M.A., Kochegarov I.S., Kabanov A.N. Sowing of Scots pine seeds using stimulants in the SFNR "Ertis Ormans" // Bulletin of the State University named after Shakarim of the city of Semey. - 2018. - No. 2. – P. 156-160 (in Russian).
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18 Kabanov A.N., Kabanova S.A., Kochegarov I.S., Shakhmatov P.F. Observing the safety and growth of forest cultures of the green belt of Astana city // Bulletin of Science of the Kazakh Agrotechnical University named after S. Seifullin. - 2018 - No. 2. - P. 15-23 (in Russian).
19 Kabanova S.A., Danchenko M.A., Kochegarov I.S., Kabanov A.N., Bortsov V.A. Presowing treatment of Scots pine seeds with various stimulants // Bulletin of Science of the Kazakh Agrotechnical University named after I.I. S. Seifullin. - 2018. - No. 2. - P. 24-32 (in Russian).

20 Nysanbaev E.N., Mukanov B.M., Bukeikhanov A.N., Mambetov B.T., Maisupova B.D. The matrix of preliminary assessment of the rating of greening of large cities of Kazakhstan // Scientific and technical journal "Science News of Kazakhstan". - 2018. - No. 3. - P. 225-233 (in Russian).
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22 Baranov S.M., Tomeichuk V.G. Stocks of organic carbon and its annual deposition in forest plantations MPI Forestry "Akan-seri" of the North Kazakhstan region // Actual problems of science and education in the field of natural and agricultural sciences. Materials of the VI International Scientific and Practical Conference. - Petropavlovsk: NKSU named after M. Kozybaev, 2018.- T. 2.- P. 24-28 (in Russian).
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2 Maisupova B.D., Akhmetov R.S., Utebekova A.D., Dosmanbetov D.A. Methods for DNA isolation from collected samples of the genus Malus. Scientific and practical journal of the West Kazakhstan Agrarian and Technical University named after Zhangir Khan "Science and Education". - 2019. - No. 2 (55). - P. 253-258 (in Russian). 
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4 Vibe E.P. Change in the sanitary state of pine stands of SNNP "Burabay" with increasing age. Bulletin of Shakarim State University of Semey city. - 2019. - No. 1. - P. 301-305 (in Russian). 

5 Krekova Ya.A. Evaluation of the prospects of coniferous species of introduced species when tested in collection plantations of KazRIFA. Bulletin of Shakarim State University of Semey city. - 2019. - No. 1. - P. 320-324 (in Russian). 
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7. Krekova Ya.A., Zalesov S.V. Scale for express assessment of the decorativeness of coniferous plant species. Ізденістер, нәтижелер. Research, results. - 2019. - No. 1. - P. 218-223 (in Russian).
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10. Kirillov V.Yu. The composition of the essential oil Capsella bursa-pastoris (L.) Medik .: review. Bulletin of Karaganda University. Series. Biology, medicine, geography. - 2019. - No. 3 (95). - P. 27-32  (in Russian).
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13 Vibe E.P., Telegina O.S., Merkel K.A. The influence of recreational loads on the distribution of viable pine trees in SNNP "Burabay". Conservation of forest genetic resources: Proceedings of the 6th International Conference-Meeting, Shchuchinsk, September 16-20, 2019 - Kokshetau, Publishing House "Mir Pechati", IE Ustyugova, 2019. - P. 57-59 (in Russian).
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19 Maisupova B.D., Akhmetov R.S., Dosmanbetov D.A., Dukenov Zh.S., Utebekova A.D., Adilbaeva Zh.B. Іле Алатауы жағдайында ағаш-бұталы өсімдіктер түрлерін қорғаныш мақсатында таңдау. Conservation of forest genetic resources: Proceedings of the 6th International Conference-Meeting, Shchuchinsk, September 16-20, 2019 - Kokshetau, Publishing House "Mir Pechati", IE Ustyugova, 2019. - P. 141-143 (in Kazakh).
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2. Vibe E.P., Merkel K.A., Dauletbaev A.A., Bortsov V.A. Influence of growth substances and methods of their introduction on lodging of Scots pine seedlings in the forest nursery SFNR "Ertis Ormany". Ізденістер, нәтижелер - Research, results. 2020. No. 1 (85). - P.194-198 (in Russian).

3. Krekova Ya.A., Kirillov V.Yu. An experience of reproduction by green cuttings of Altai Siberian - endemic to the Altai mountains. Ізденістер, нәтижелер - Research, results. 2020. No. 1 (85). - P. 209-214 (in Russian).
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5. Krekova Ya.A., Chebotko N.K. Кəдімгі қарағайдың қосынды ағаштары «будандарының» сынақ екпелері жəне олардың өсуі. Ізденістер, нәтижелер - Research, results. 2020. No. 2 (86). P. 177-181 (in Kazakh).

6. Merkel K.A. Results of laboratory experiments on the study of the pathogenic complex of Scots pine seeds and the effect of biological products on its seedlings. Ізденістер, нәтижелер - Research, results. 2020. No. 2 (86). P. 186-192 (in Russian).
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8. Shishkin A.M., Pankratov V.K. Calculation of bioeconomic productivity standards for pine stands of island pine forests of Kostanay region. Science Bulletin of the Kazakh Agro-Technical University named after S. Seifullin. 2020. No. 2 (105). P. 162-172 (in Russian).
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10. Beisenbai A.B. Батыс Қазақстан облысының Қызыл кітапқа енгізілген ағаш-бұталы өсімдіктері жəне олардың Солтүстік Қазақстанға жерсіндіру. Materials of the international scientific conference of students and young scientists "Farabi Alemi". Almaty, Kazakhstan, April 6-9, 2020 - Almaty: Kazakh University, 2020. - P. 25 (in Kazakh).
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15 Okanov K.S., Kalachev A.A., Novak A.P. The main stages of the forest formation process in the mountain forests of Rudny Altai // Increasing the efficiency of the forest complex. Mat. of Fourth All-Russian scientific and practical conferences with international participation, PetrSU Publishing House, Petrozavodsk, 2018 - P. 125 (in Russian).

16 Rogovskiy S.V., Okanov K.S., Novak A.P., Perehozhikh E.V. Features of the growth of derivative birch plantations KRU "Ridder forestry" // Increasing the efficiency of the forestry complex. Mat. of fourth All-Russian scientific and practical. conferences with international participation, PetrSU Publishing House, Petrozavodsk, 2018 - P. 147-148 (in Russian).

17 Shishkin A.M., Kochegarov I.S. Machines and equipment recommended for fighting forest fires in the Republic of Kazakhstan // "Forest Engineering" / materials of a full-time scientific-practical conference with international participation, May 30-31, 2018, Yakutsk. - P. 291-295 (in Russian).
18 Telegina O.S., Vibe E.P. Rare insects of Altai // X Readings in memory of O.A. Kataeva. Dendrobiotic invertebrates and fungi and their role in forest ecosystems. Vol. 1. Insects and other invertebrates / Materials of the international conference. St. Petersburg, October 22-25, 2018 - SPb.: SPbGLTU, 2018. - P. 103 (in Russian).

19 Akhmetov R.S., Pukhacheva L.Yu., Uteskaliev M.D. Snow distribution in the system of forest shelter belts of the Aktobe region of the Republic of Kazakhstan // Forests of Russia: Politics, industry, science, education. Materials of the third international scientific and technical conference. Volume 1, St. Petersburg, 2018. - P. 9-11 (in Russian).

20 Uteshkaliev M.D., Akhmetov R.S. Dynamics of growth and development of black saxaul depending on the location on the area in the Mangistau region of the Republic of Kazakhstan // Forests of Russia: Politics, industry, science, education. Materials of the third international scientific and technical conference. Volume 2, St. Petersburg, 2018. - P. 31-34 (in Russian).

21 Uteshkaliev M.D., Akhmetov R.S. Inventory of green spaces of the city of Aktobe of the Republic of Kazakhstan // Forests of Russia: Politics, industry, science, education. Materials of the third international scientific and technical conference. Volume 2, St. Petersburg, 2018. - P. 34-36 (in Russian).
22 Uteshkaliev M.D., Akhmetov R.S. The development of herbaceous vegetation depending on agrotechnical care in the crops of black saxaul in the south-west of Kazakhstan // Steppes of Northern Eurasia. Proceedings of the VIII International Symposium, Orenburg, 2018. - P. 1021-1023 (in Russian).

23 Uteshkaliev M.D., Akhmetov R.S. Dynamics of the groundwater level and their relationship with the moisture supply of plantations in the floodplain of the Ural River in the territory of the Atyrau region of the Republic of Kazakhstan // Steppes of Northern Eurasia. Materials of the VIII International Symposium. Orenburg, 2018. - P. 1024-1027 (in Russian).

2019 year
1 Tongwen Zhang, Ruibo Zhang, Shengxia Jiang, Maisupova Bagila, Utebekova Ainur, Shulong Yu On the ‘Divergence Problem’ in the Alatau Mountains, Central Asia: A Study of the Responses of Schrenk Spruce Tree-Ring Width to Climate under the Recent Warming and Wetting Trend. Atmosphere. – 2019. - Vol. 10(8). - 473; https://doi.org/10.3390/atmos10080473 (Q2, 55%)

2 Ruibo Zhang, Wenshou Wei, Huaming Shang, Shulong Yu, Xiaohua Gou, Li Qin, Kainar Bolatov, Bulkajyr T. Mambetov A tree ring-based record of annual mass balance changes for the TS.Tuyuksuyskiy Glacier and its linkages to climate change in the Tianshan Mountains. Quaternary Science Reviews. – 2019. – Vol. 20. – P. 10-21. https://doi.org/10.1016/j.quascirev.2018.11.028 (Q1, 99%)

3. V. Kirillov, T. Stikhareva, G. Atazhanova, A. Makubayeva, M. Serafimovich, S. Kabanova, A. Rakhimzhanov, S. Adekenov Composition of essential oil of leaves and fruits of green strawberry (Fragaria viridis Weston) growing wild in Northern Kazakhstan. Journal of Applied Botany and Food Quality. – 2019. - Vol. 92. – P. 39-48. https://doi.org/10.5073/JABFQ.2019.092.006 (Q3, 53%)
4. V. Kirillov, M. Serafimovich, T. Stikhareva, B. Mukanov In Vitro micropropagation of ornamental rare species Sibiraea altaiensis (Laxm.) Schneid. – an endemic of Altai. International Journal of Agriculture and Biology. – 2019. - Vol. 21. – P. 997-1003. https://doi.org/10.17957/IJAB/15.0985 (Q2, 56%)
5. Zhang Ping, LV Zhao-zhi, Zhang Xin, Zhao Xiang-ping, Zhnag Yong-guang, Gulzhanat Tanabekova, Maisupova Bagila, Adilbayeva Zhanera, Cui Zhi-jun Age Structure of Malus sieversii Population in Ili of Xinjiang and Kazakhstan. Arid Zone Research – 2019. - Vol. 36 (4). - P. 844-853 (in Chinese)

6 Liu Rui, Wang Yong-hui, Jiang Sheng-xia, Zhang Rui-bo, Qin Li, B.Mambetov, N. Kelgenbayev, D. Dosmanbetov, Bagila Maisupova, Zhang Tong-wen Radial Growth of Trees in Response to Climatic Factors in the Altay Mountains, South of Kazakhstan. Arid Zone Research – 2019. - Vol. 36 (3). - P. 723-733 (in Chinese)
7 Kabanova S.A., Kabanov A.N., Kochegarov I.S., Danchenko M.A. Laboratory studies of the germination of Scots pine seeds, sown at different times. Environmental management. - 2019. - No. 1. - P. 108-113. (Russia, HAC, IF 0.170)

8 Kabanova S.A., Danchenko M.A., Shishkin A.M., Krizhanovskaya E.I. The use of growth substances for growing planting material of Scots pine. Bulletin of the Volga State Technological University. Series: Forest. Ecology. Nature management. - 2019. - No. 2 (42). - P. 52-61 (in Russian).
9 Dancheva A.V., Zalesov S.V. Influence of fires on radial increment of pine growing in dry conditions of the Kazakh Upland. Bulletin of the Buryat State Agricultural Academy named after V.R. Filippov. - 2019. - No. 1 (54). - P. 82-91 (in Russian).
10 Rakhimzhanov A.N., Zalesov S.V. The use of a mixture of ameliorants when growing Ribes aureum Pursh planting material. in the steppe zone of Northern Kazakhstan (by the example of the forest nursery "Ak kayin"). International Research Journal - 2019 - No. 4 (82). Part 1. - P. 130-135 (in the AGRIS database) (in Russian).

11 Krizhanovskaya E.I. AridGrow soil activator and fungicides of biological origin, their effect on soil germination of seeds and growth of Scots pine seedlings. Michurinsky agronomic bulletin. - 2019. - No. 1. - P. 12-16 (in Russian).

12 Vibe E.P., Telegina O.S. Phytopathological state of middle-aged fir stands in MPI "Cheremshanskoe forestry". Young researchers of agro-industrial and forestry complexes - to the regions. Volume 3. Part 1. Biological sciences: Collection of scientific papers on the results of the IV international youth scientific and practical conference. - Vologda-Dairy: Federal state budgetary educational institution of Higher education, Vologda State Dairy Academy (FSBEI of HE Vologda SDA) 2019. - P. 216-219 (in Russian).
13 Kabanov A.N., Kabanova S.A., Kochegarov I.S. Development of technology for accelerated cultivation of Scots pine planting material in the conditions of Northern Kazakhstan. Young researchers of agro-industrial and forestry complexes - to the regions. Volume 3. Part 1. Biological sciences: Collection of scientific papers on the results of the IV international youth scientific and practical conference. - Vologda-Dairy: FSBEI of HE Vologda SDA, 2019. - P. 233-236 (in Russian).

14 Kochegarov I.S., Kabanov A.N. The influence of fertilizers on the growth of planting material in forest nurseries in Kazakhstan. Young researchers of agro-industrial and forestry complexes - to the regions. Volume 3. Part 1. Biological sciences: Collection of scientific papers on the results of the IV international youth scientific and practical conference. - Vologda-Dairy: FSBEI of HE Vologda SDA, 2019. - P. 257-260 (in Russian).
15 Shishkin A.N., Kochegarov I.S. On the issue of improving the mechanization of work in the creation of forest crops in flat conditions and the promotion of natural forest renewal in Kazakhstan. Young researchers of agro-industrial and forestry complexes - to the regions. Volume 3. Part 1. Biological sciences: Collection of scientific papers on the results of the IV international youth scientific and practical conference. - Vologda-Dairy: FSBEI of HE Vologda SDA, 2019. - P.313-316 (in Russian).

16 Arkhipov E.V. The dynamics of fires in the mountain forests of East Kazakhstan. Forest science in the implementation of the concept of the Ural engineering school: socio-economic and environmental problems of the forest sector of the economy: XII Intern. scientific and technical conf., Yekaterinburg, May 21-22, 2019 Yekaterinburg: Ural State Forest andTechnical University, 2019. - P. 145-147 (in Russian).

17 Bortsov V.A., Shakhmatov P.F. Study of forest plantations planting in 2012. Forest science in the implementation of the concept of the Ural engineering school: socio-economic and environmental problems of the forest sector of the economy: XII Intern. scientific and technical conf., Yekaterinburg, May 21-22, 2019 Yekaterinburg: Ural State Forest andTechnical University, 2019. - P. 147-150 (in Russian).
18 Vibe E.P., Zalesov S.V. Influence of recreational loads on the sanitary state of pine forests SNNP "Burabay". Forest science in the implementation of the concept of the Ural engineering school: socio-economic and environmental problems of the forest sector of the economy: XII Intern. scientific and technical conf., Yekaterinburg, May 21-22, 2019 Yekaterinburg: Ural State Forest andTechnical University, 2019. - P. 150-153 (in Russian).
19 Dancheva A.V., Zalesov S.V. Dendrochronological analysis of the effectiveness of thinning in fresh pine forests in Kazakhstan. Forest science in the implementation of the concept of the Ural engineering school: socio-economic and environmental problems of the forest sector of the economy: XII Intern. scientific and technical conf., Yekaterinburg, May 21-22, 2019 Yekaterinburg: Ural State Forest andTechnical University, 2019. - P.160-163 (in Russian).

20. Zalesov S.V., Zalesova E.S., Bunkova N.P., Kletsko N.P., Solovieva M.V., Krekova Ya.A. Promising coniferous introduced species for landscaping and expanding biological diversity in the Middle Urals. Forest science in the implementation of the concept of the Ural engineering school: socio-economic and environmental problems of the forest sector of the economy: XII Intern. scientific and technical conf., Yekaterinburg, May 21-22, 2019 Yekaterinburg: Ural State Forest andTechnical University, 2019. - P. 169-172 (in Russian).
21 Krekova Ya.A., Zalesov S.V. Coniferous introduced species for testing in forest cultures of the Kazakh hillocky area. Forest science in the implementation of the concept of the Ural engineering school: socio-economic and environmental problems of the forest sector of the economy: XII Intern. scientific and technical Conf., Yekaterinburg, May 21-22, 2019 Yekaterinburg: Ural State Forest andTechnical University, 2019. - P. 195-198 (in Russian).
22 Novokshonov I.V., Kaiko M.I. Analysis of SNNP "Burabay" flammability and recommended measures to reduce fire hazard. Forest science in the implementation of the concept of the Ural engineering school: socio-economic and environmental problems of the forest sector of the economy: XII Intern. scientific and technical Conf., Yekaterinburg, May 21-22, 2019 Yekaterinburg: Ural State Forest andTechnical University, 2019. - P. 204-207 (in Russian).

23 Serafimovich M.V., Stikhareva T.N., Kirillov V.Yu., Daulenova M.Zh. In vitro rooting of blue poplar regenerants. Forest science in the implementation of the concept of the Ural engineering school: socio-economic and environmental problems of the forest sector of the economy: XII Intern. scientific and technical Conf., Yekaterinburg, May 21-22, 2019 Yekaterinburg: Ural State Forest andTechnical University, 2019. - P. 228-231 (in Russian).
24 Shishkin A.M., Kochegarov I.S. Cultivation of planting material with a closed root system in the Republic of Kazakhstan using containers. Forest science in the implementation of the concept of the Ural engineering school: socio-economic and environmental problems of the forest sector of the economy: XII Intern. scientific and technical Conf., Yekaterinburg, May 21-22, 2019 Yekaterinburg: Ural State Forest andTechnical University, 2019. - P. 255-257 (in Russian).

25 Vibe E.P. Change in the sanitary state of SNNP "Burabay" pine stands with increasing age. Improving the efficiency of the forestry complex: materials of the Fifth All-Russian National Scientific and Practical Conference with international participation; Ministry of Science and Higher education of Russia Federation, FSBEI of HE of RF. Petrozavodsk State University. - Petrozavodsk: PetrSU Publishing House, 2019. - P.19-21 (in Russian).

26 Krekova Ya.A., Chebotko N.K. History and development of forest selection in Kazakhstan. Improving the efficiency of the forestry complex: materials of the Fifth All-Russian National Scientific and Practical Conference with international participation; Ministry of Science and Higher education of Russia Federation, FSBEI of HE of RF. Petrozavodsk State University. - Petrozavodsk: PetrSU Publishing House, 2019. - P. 54-56 (in Russian).
27 Solovieva M.V., Zalesov S.V., Zalesova E.S., Bunkova N.P., Krekova Ya.A. Promising coniferous introduced species for landscaping and expanding biological diversity in the Middle Urals. Actual problems of the forestry complex / Edited by E.A. Pamfilov. Collection of scientific papers. Issue 54. - Bryansk: Bryansk state engineering and technological University, 2019. - P. 157-159 (in Russian).

28 Chebotko N.K. Replenishment of collections of introduced species in the arboretum of the Kazakh Research Institute of Forestry and Agroforestry. Science news in the agro-industrial complex: scientific and practical journal: in 2v. - Stavropol: North Caucasus Federal Agricultural Research Center, 2019. - No.1 (12). –T.1. - P. 158-162 (in Russian).

29 Chebotko N.K. Problems of Scotch Pine Gene Pool Conservation in the Ribbon Forest of the Irtysh Region. Problems of botany of Southern Siberia and Mongolia: a collection of scientific articles based on the materials of the XVIII international scientific and practical conference (May 20-23, 2019, Barnaul). - Barnaul: Publishing house AltSU, 2019. - P.459-462 (in Russian).
30 Danilov M.S., Valitova N.V., Vorobyov A.L., Asangaliev E.A., Kalachev A.A. Needles of Abies Sibirica in the Treatment of Subclinical Mastitis in Cows. Journal of Livestock Science. - 2019. – Vol. 10. – P. 9-18. doi. 10.33259/JLivestSci.2019.9-18.
31 Solovieva M.V., Zalesov S.V., Zalesova E.S., Krekova Ya.A., Opletaev A.S. The prospects of varieties of blue spruce (Picea pungens Engelm.) For landscaping northern cities. Bulletin of the Buryat State Agricultural Academy. V.R. Filippov. - 2019. - No. 2 (55). - P. 121-129 (in Russian).
32 Utebekova A., Adilbaeva Zh., Maisupova B., Abaeva K., Kentbayeva B. Annual rings of woody plants as indicators of climatic environmental conditions. Proceeding Book of 2nd International Eurasian Conference on Biological and Chemical Sciences (EurasianBioChem 2019) June 28-29, 2019, Ankara, Turkey. – P. 57-62.

33 Adilbaeva Zh., Utebekova A., Maisupova B., Abaeva K. Formation of sustainable forest landscapes and management on a typological basis. Abstract Book of 2nd International Eurasian Conference on Biological and Chemical Sciences (EurasianBioChem 2019) June 28-29, 2019, Ankara, Turkey. – P. 24.
34 Krizhanovskaya E.I., Bortsov V.A. Influence of AridGrow ameliorant on seed germination and growth of Scots pine seedlings. Sustainable development: regional aspects: collection of materials of the XI International scientific-practical conference of young scientists, Brest, April 24-26, 2019 / Brest state tech. university; ed. A.A. Volchek and [others]. - Brest: BrSTU, 2019. - P. 84-86 (in Russian).

35 Kabanova S.A., Bortsov V.A., Danchenko M.A. The results of the experiment on pre-sowing seed treatment and growing seedlings of drooping birch in greenhouses. Forestry journal. - 2019. - No. 3. - P. 16-24 (in Russian).
2020 year
1. Young-Ho Ha, Bagila Maisupova, Kyung Choi, Hyun-Jun Kim, Daniyar Dosmanvetov, Bulkair Mambetov, Ainur Utebekova, Dong-Kap Kim, Kae Sun Chang, Aleksey Kim, Soo-Rang Lee, Seung Hwan Oh Report on a complete chloroplast genome sequence of wild apple tree, Malus sieversii (Lebed.) M. Roem. Mitochondrial DNA Part B: Resources. 2020. Vol. 5(2). P. 1504-1505, https://doi.org/10.1080/23802359.2020.1741460 (Q4, 8%)

2. Kabanova S.A., Bortsov V.A., Danchenko M.A. The results of experimental work on the adaptation of foreign technologies for intensive cultivation of Scots pine planting material in Kazakhstan. Bulletin of the Peoples' Friendship University of Russia. Series: Agronomy and Livestock. 2020.Vol. 15.No. 1. P. 40-50 (in Russian).

3. Pankratov V.K. The importance of restoration of protective forest belts in the steppe on the example of elm trees. In the collection: Agrarian landscapes, their sustainability and development features. Collection of scientific papers based on the materials of the International Scientific Ecological Conference. Compiled by L. S. Novopoltseva. Edited by I.S. Belyuchenko. Kuban State Agrarian University named after I.T. Trubilina, Krasnodar, March 24-26, 2020 P. 147-150 (in Russian).

4. Pankratov V.K., Dancheva A.V., Zalesov S.V., Platonov E.P. Experience of thinning in artificial elm-maple plantations of Northern Kazakhstan. Bulletin of the Buryat State Agricultural Academy named after V.R. Filippov. 2020. No. 1 (58). P. 92-98 (in Russian).

5. Bortsov V.A., Shakhmatov P.F., Kabanov A.N., Kochegarov I.S. The result of observation of artificial forest plantations in Nur-Sultan. Michurinsky agronomic BULLETIN. 2020. No. 1. P. 81-84 (in Russian).
6. Shakhmatov P.F., Krizhanovskaya E.I. The effect of zircon, biosil and binoram on the germination energy and laboratory germination of Scots pine seeds. Michurinsky agronomic VESTNIK. 2020. No. 1. P. 85-90 (in Russian).

7. Shishkin A.M., Kochegarov I.S. Technological complexes of machines for protecting forests from pests and diseases in Kazakhstan. In the collection: Young researchers of the agroindustrial and forestry complexes - to the regions Collection of scientific papers based on the results of the V International Youth Scientific and Practical Conference. Vologda State Dairy Academy named after N.V. Vereshchagin (Vologda), 23 April 2020. P. 268-271 (in Russian).

8. Kabanova S.A., Shakhmatov P.F., Danchenko M.A., Kabanov A.N. Cultivation of Scots pine planting material using agrotex and growth substances. Bulletin of the Volga State Technological University. Series: Forest. Ecology. Nature management. 2020. No. 1 (45). P. 66-74 (in Russian).

9. Obezinskaya E.V., Rakhimzhanov A.N., Ebel A.V., Dudina N.N. Forest cultures of the green zone of Nur-Sultan. Actual problems of the forestry complex. 2020. No. 56. P. 182-185 (in Russian).

10. Stanturf J.A., Botman E., Kalachev A., Borissova Y., Kleine M., Rajapbaev M., Chyngozhoev N., Nyam-Osor B. Dryland forest restoration under a changing climate in Central Asia and Mongolia. Mongolian Journal of Biological Sciences. 2020. Vol. 18(2). P. 3-18. https://doi.org/10.22353/mjbs.2020.18.11 

11. Bortsov V.A., Shakhmatov P.F., Kabanov A.N., Kochegarov I.S. Study of forest biogroups in the suburban forests of Nur-Sultan. In the collection: State and prospects for the development of the agro-industrial complex. Jubilee collection of scientific papers of the XIII international scientific and practical conference dedicated to the 90th anniversary of the Don State Technical University (Rostov-on-Don Institute of Agricultural Engineering), in the framework of the XXIII Agroindustrial Forum of the South of Russia and the Interagromash exhibition. In 2 volumes. 2020. P. 410-411 (in Russian).

12. Kabanov A.N., Kabanova S.A. Dendrochronological studies in artificial plantations of Nur-Sultan. In the collection: State and prospects for the development of the agro-industrial complex. Jubilee collection of scientific papers of the XIII international scientific and practical conference dedicated to the 90th anniversary of the Don State Technical University (Rostov-on-Don Institute of Agricultural Engineering), in the framework of the XXIII Agro-Industrial Forum of the South of Russia and the Interagromash exhibition. In 2 volumes. 2020. P. 564-566 (in Russian).
13. Shakhmatov P.F., Kabanova S.A., Danchenko M.A. Stimulating effect of pre-sowing treatment of Scots pine seeds. In the collection: State and prospects for the development of the agro-industrial complex. Jubilee collection of scientific papers of the XIII international scientific and practical conference dedicated to the 90th anniversary of the Don State Technical University (Rostov-on-Don Institute of Agricultural Engineering), in the framework of the XXIII Agro-Industrial Forum of the South of Russia and the Interagromash exhibition. In 2 volumes. 2020. P. 269-271 (in Russian).

14. Shishkin A.M., Kochegarov I.S. Machines and means of mechanization to protect forests from pests and diseases in the Republic of Kazakhstan. In the collection: State and prospects for the development of the agro-industrial complex. Jubilee collection of scientific papers of the XIII international scientific and practical conference dedicated to the 90th anniversary of the Don State Technical University (Rostov-on-Don Institute of Agricultural Engineering), in the framework of the XXIII Agro-Industrial Forum of the South of Russia and the Interagromash exhibition. In 2 volumes. 2020. P. 284-286 (in Russian).

15. Kabanova S.A., Danchenko M.A., Kabanov A.N. The state of Scots pine plantations under the influence of the technogenic impact of LLC TomskNefteKhim. In the collection: State and prospects for the development of the agro-industrial complex. Jubilee collection of scientific papers of the XIII international scientific and practical conference dedicated to the 90th anniversary of the Don State Technical University (Rostov-on-Don Institute of Agricultural Engineering), in the framework of the XXIII Agro-Industrial Forum of the South of Russia and the Interagromash exhibition. In 2 volumes. 2020. P. 346-348 (in Russian).

16. Merkel K.A., Vibe E.P. Prevalence of Infectious Lodging of Scots pine seedlings in autumn sowing at the SFNR nursery "Ertis Ormans". In the collection: State and prospects for the development of the agro-industrial complex. Jubilee collection of scientific papers of the XIII international scientific and practical conference dedicated to the 90th anniversary of the Don State Technical University (Rostov-on-Don Institute of Agricultural Engineering), in the framework of the XXIII Agro-Industrial Forum of the South of Russia and the Interagromash exhibition. In 2 volumes. 2020. P. 38-40 (in Russian).

17. Kabanova S.A., Kabanov A.N., Kirillov V.Yu., Danchenko M.A. The use of fertilizers in forest nurseries in Kazakhstan. Forest Bulletin. Forestry Bulletin. 2020. T. 24. No. 4. P. 52-58 (in Russian).

18. Chebotko N.K., Stikhareva T.N., Kirillov V.Yu. The contribution of KazRIFA employees to the selection and conservation of the gene pool of woody plants (a brief historical review). Siberian Forestry Journal. 2020. No. 4. P. 55-67 (in Russian).
v) Textbook 

1 Danchenko A.M., Kabanova S.A., Danchenko M.A., Mukanov B.M. FOREST CROPS. Textbook for Academic Bachelor's Degree, 2018 –235 p. (in Russian).
g) Monograph
1 Maisupova B.D. Formation of forest landscapes of the Northern Tien Shan and the development of forestry and environmental protection measures: monograph. - Almaty: LLP "Lantar Trade", 2019. – 172 p. (in Russian).
2 Kalachev A.A. Fir forests of Southwest Altai and their rational use: Monograph - Almaty: "Arys", 2020. – 212 p. (in Russian)



ATTACHMENT Ts
Applications for titles of protection for 2018-2020
[image: image178.emf]
Figure Ts.1 - Application No. 2018/0130.1 of February 26, 2018 for a Patent for invention "Method for pre-sowing treatment of Scots pine seeds", sheet 1
[image: image179.emf]
Figure Ts.1, sheet 2
[image: image180.emf]
Figure Ts.2 - Application No. 2018/010.4 dated 08.02.2018 for a patent of the Republic of Kazakhstan for the selection achievement "Variety-hybrid of Scots pine" Tuzimdi Karagai, sheet1
[image: image181.emf]
Figure Ts.2, sheet 2
[image: image182.emf]
Figure Ts.3 - Notification of the positive result of the formal examination of the application No. 2020/0029.1 dated January 20, 2020 for the Patent for the invention "A method of increasing soil germination of seeds and accelerated growing of planting material of Scots pine"
[image: image183.emf]
Figure Ts.4 - Application No.2020/011.4 dated 08.19.2020 for the patent of the Republic of Kazakhstan for the selection achievement "Variety-hybrid of Scots pine" Zhogary Karagai ", sheet 1


[image: image184.emf]
Figure Ts.4, sheet 2


ATTACHMENT Sh
Received titles of protection for 2018-2020
[image: image185.emf]
Figure Sh.1 - Patent for invention No. 32887 dated 05/29/2018 "Method for pre-sowing treatment of Scots pine seeds"

[image: image186.emf]
Figure Sh.2 - Patent for utility model No. 2821 dated April 28, 2018 "Method of optimal reconstruction of low-value plantations in Northern Kazakhstan"

[image: image187.emf]
Figure Sh.3 - Patent for selection achievement No. 894 dated 03/27/2019 "Scots pine hybrid variety" Tuzimdi Karagai"

[image: image188.emf]
Figure Sh.4 - Certificate №2019620121 on the state registration of the database. Prospects of coniferous introduced species of arboretum and dendrological park KazRIFA
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этап - ввод в культуру БАП

		№ побега		Длина побегов миндаля Лидебуровского из Алматы на 04.05.2018																№ побега		Длина побегов миндаля Лидебуровского из Алматы на 04.05.2018																		Приживаемость эксплантов миндаля Лидебуровского из Алматы на 2018

				МС б/г №1 от 18.04.2018 (мол. поб.)		МС + БАП 1,0 мг/л №2 от 18.04.2018 (мол. поб.)		ВПМ б/г №1 от 19.04.2018 (мол. поб.)		ВПМ + БАП 1,0 мг/л №2 от 19.04.2018 (мол. поб.)		В5 б/г №1 от 17.04.2018 (мол. поб.)		В5 + БАП 1,0 мг/л №2 от 17.04.2018 (мол. поб.)								МС б/г №1 от 18.04.2018 (мол. поб.)		МС + БАП 1,0 мг/л №2 от 18.04.2018 (мол. поб.)		ВПМ б/г №1 от 19.04.2018 (мол. поб.)		ВПМ + БАП 1,0 мг/л №2 от 19.04.2018 (мол. поб.)		В5 б/г №1 от 17.04.2018 (мол. поб.)		В5 + БАП 1,0 мг/л №2 от 17.04.2018 (мол. поб.)								МС+ БАП 1,5 мг/л № от 2018 (мол. поб.)		МС + БАП 3,0 мг/л № от 2018 (мол. поб.)		ВПМ + БАП 1,5 мг/л №1 от 2018 (мол. поб.)		ВПМ + БАП 3,0 мг/л №2 от 2018 (мол. поб.)		В5 + БАП 1,5 мг/л №1 от 2018 (мол. поб.)		В5 + БАП 3,0 мг/л №2 от 2018 (мол. поб.)

		1		1.3		0.3				0.2		0.6		0.3						1		1.3		1.3		0.8		0.9		1		1.2						1		1.2		1.1		0.5		0.3		0.7		0.5

		2		1.5		0.4				0.2		0.6		0.6						2		1.3		1.3		0.9		0.9		1.2		1.2						2		1.3		1.3		0.6		0.5		0.7		0.6

		3		1.8		0.5				0.3		0.7		0.6						3		1.4		1.4		0.9		1.1		1.2		1.3						3		1.4		1.3		0.7				0.7		0.7

		4		2.5		0.6				0.4		1.1		0.6						4		1.5		1.5		1				1.3		1.3						4		1.4		1.4		0.8				0.8		0.8

		5				0.6						1.2		0.7						5		1.5		1.6		1.2				1.3		1.3						5		1.5		1.4		0.9				0.9		0.9

		6				0.6						1.3		0.7						6		1.5		1.6		1.3				1.3		1.4						6		1.6		1.5						0.9		0.9

		7				0.7						1.6		0.7						7		1.8		1.6		1.4				1.4		1.4						7		1.6		1.6						0.9		1.2

		8				0.8								0.7						8		1.9		1.8		1.4				1.5		1.5						8		1.7		1.6						1.1		1.4

		9				0.9								0.7						9		1.9		1.9						1.5		1.5						9		1.9		1.7						1.1		1.5

		10				1.2								0.7						10		2.3		2						1.5		1.5						10		2.1		1.7						1.1

		11				1.2								0.7						11		2.4		2						1.6		1.7						11		2.1		1.8						1.2

		12				1.4								0.8						12		2.5		2.1						1.6		1.7						12		2.2		1.9						1.3

		13				1.5								0.8						13				2.1						1.8		1.8						13		2.4		1.9						1.3

		14				1.6								0.8						14				2.1						1.9		1.9						14										1.3

		15				1.8								0.9						15				2.5						2.3		2.2						15

		16				1.9								0.9						16				2.8						2.5		2.5						16

																				17										2.6								17

		17				2								1						1		1.3		1.2		0.8		0.9		1.1		1.2						1		1.3		1.3		0.4		0.4		0.6		0.7

		18				2								1.1						2		1.3		1.2		0.8		0.9		1.2		1.2						2		1.3		1.3		0.6		0.6		0.6		0.8

		19				2.2								1.2						3		1.4		1.3		0.9		1.2		1.2		1.3						3		1.3		1.3		0.9				0.7		0.8

		20				2.2								1.5						4		1.5		1.4		1		1.2		1.2		1.4						4		1.4		1.4						0.8		0.9

		21				2.5								1.5						5		1.7		1.4		1.3		1.3		1.2		1.4						5		1.5		1.5						0.8		0.9

		22				2.8								1.5						6		1.8		1.4		1.3		1.4		1.3		1.5						6		1.5		1.6						0.9		1.1

		23												1.7						7		1.8		1.5		1.4				1.3		1.6						7		1.6		1.6						0.9		1.1

		24												1.8						8		2.2		1.7		1.4				1.5		1.9						8		1.8		1.6						0.9		1.2

																				9		2.3		1.8						1.7		1.9						9		1.8		1.8						1.1		1.2

																				10		2.4		2.2						1.8		1.9						10		1.9		2.1						1.1		1.2

																				11				2.3						2.2		2.2						11		2.1		2.3						1.3		1.4

																				12				2.5						2.3		2.3						12		2.1		2.3						1.3		1.4

																				13				2.5						2.7		2.5						13		2.2								1.3		1.4

																				14																		14										1.4

																				15																		15										1.4

																				1		1.4		1.2		0.7		1		1.1		1.3						1		1.3		1.4		0.4		0.6		0.7		0.5

																				2		1.4		1.2		0.9		1		1.2		1.4						2		1.4		1.5		0.6		0.6		0.7		0.5

																				3		1.5		1.3		1		1.1		1.3		1.5						3		1.5		1.5		0.6		0.7		0.8		0.6

																				4		1.5		1.4		1		1.2		1.4		1.5						4		1.5		1.6				0.8		0.8		0.7

																				5		1.6		1.5		1.2		1.3		1.6		1.5						5		1.6		1.7						0.8		0.8

																				6		1.6		1.6		1.3		1.4		1.7		1.6						6		1.6		1.8						0.9		0.8

																				7		1.7		1.6		1.4				1.8		1.8						7		1.6		1.8						0.9		0.9

																				8		1.8		1.7		1.4				1.9		1.8						8		1.7		2.2						1.1		1.1

																				9		1.8		1.7		1.4				1.9		1.8						9		1.7		2.3						1.2		1.3

																				10		1.9		1.8						2.3		1.9						10		1.9		2.4						1.3		1.5

																				11		1.9		1.8						2.4		2.1						11		2.1								1.4		1.6

																				12		2.1		1.9						2.6		2.1						12		2.2								1.5

																				13		1.8		2.1								2.1						13		2.4								1.5

																				14		1.8		2.2								2.3						14		2.4

																				15				2.2								2.3						15		2.4

																				16				2.4								2.5						16

																				17				2.7								2.6						17

		кол-во		4		22		0		4		7		24						кол-во		36		46		25		15		42		46						кол-во		41		35		11		8		42		33

		корень		2		4.6904157598		0		2		2.6457513111		4.8989794856						корень		6		6.7823299831		5		3.8729833462		6.4807406984		6.7823299831						корень		6.4031242374		5.9160797831		3.3166247904		2.8284271247		6.4807406984		5.7445626465

		среднее		1.775		1.350		0.000		0.275		1.014		0.938						среднее		1.74		1.79		1.12		1.12		1.65		1.73						среднее		1.744		1.671		0.636		0.563		1.017		0.997

		отклон		0.5251983752		0.7462605188		0		0.0957427108		0.3891382421		0.3943211007						отклон		0.3451247761		0.436261013		0.2437211521		0.182051798		0.4794499365		0.4089104174						отклон		0.3619729137		0.3348146358		0.1747725795		0.1597989809		0.2667936689		0.324504284

		ошибка		0.263		0.159		0.000		0.048		0.147		0.080						ошибка		0.06		0.06		0.05		0.05		0.07		0.06						ошибка		0.057		0.057		0.053		0.056		0.041		0.056

		вариац		29.5886408574		55.2785569474		0		34.8155311911		38.3657421743		42.060917405						вариац		19.7842228365		24.383969137		21.6833765248		16.2546248184		29.015702207		23.5712771942						вариац		20.7564887569		20.0316448761		27.464262493		28.4087077095		26.242000224		32.5490619161

		точность		14.7943204287		11.7854279403		0		17.4077655956		14.5008875225		8.585648813						точность		3.2973704728		3.5952201084		4.336675305		4.1969260814		4.477220052		3.4753952186						точность		3.2416189328		3.3859659792		8.2807867121		10.0439949331		4.0492285443		5.6660644019

																				пролиферация

				Приживаемость эксплантов миндаля Лидебуровского из Алматы на 04.05.2018																		22		40						24		36								Приживаемость эксплантов миндаля Лидебуровского из Алматы на 2018

				МС б/г №1 от 18.04.2018 (мол. поб.)		МС + БАП 1,0 мг/л №2 от 18.04.2018 (мол. поб.)		ВПМ б/г №1 от 19.04.2018 (мол. поб.)		ВПМ + БАП 1,0 мг/л №2 от 19.04.2018 (мол. поб.)		В5 б/г №1 от 17.04.2018 (мол. поб.)		В5 + БАП 1,0 мг/л №2 от 17.04.2018 (мол. поб.)								61.1%		87.0%		0.0%		0.0%		57.1%		78.3%								МС+ БАП 1,5 мг/л № от 2018 (мол. поб.)		МС + БАП 3,0 мг/л № от 2018 (мол. поб.)		ВПМ + БАП 1,5 мг/л №1 от 2018 (мол. поб.)		ВПМ + БАП 3,0 мг/л №2 от 2018 (мол. поб.)		В5 + БАП 1,5 мг/л №1 от 2018 (мол. поб.)		В5 + БАП 3,0 мг/л №2 от 2018 (мол. поб.)

		Посажено		10		31		10		16		10		30												длина побегов с эксплантов								длина побегов с эксплантов				Посажено

		Выжило, шт		6		23		5		4		7		23								1		2		0.6		1		1		1		0.5		0.8		Выжило, шт

		Выжило, %		60.0%		74.2%		50.0%		25.0%		70.0%		76.7%								1		2		0.6		1		1		1		0.5		0.8		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

																						1		2		0.6		1.1		1		2		0.5		0.8

																						1		2		0.6		1.1		1		2		0.5		0.9

		Посажено		20		20		20		20		20		20								1		2		0.7		1.1		1		2		0.6		0.9		Посажено		20		20		20		20		20		20

		Выжило, шт		12		16		8		3		17		16								1		2		0.8		1.1		1		2		0.6		0.9		Выжило, шт		13		13		5		2		14		9

		Выжило, %		60.0%		80.0%		40.0%		15.0%		85.0%		80.0%								2		3		0.9		1.2		1		2		0.6		0.9		Выжило, %		65.0%		65.0%		25.0%		10.0%		70.0%		45.0%

																						2		3		0.9		1.2		1		2		0.8		1.2

		Посажено		20		20		20		20		20		20								2		3		0.9		1.3		1		2		0.8		1.2		Посажено		20		20		20		20		20		20

		Выжило, шт		10		13		8		6		13		13								2		3		1		1.5		1		2		0.9		1.3		Выжило, шт		13		12		3		2		15		13

		Выжило, %		50.0%		65.0%		40.0%		30.0%		65.0%		65.0%								2		3		1.1		1.5		1		2		1		1.3		Выжило, %		65.0%		60.0%		15.0%		10.0%		75.0%		65.0%

																						2		3		1.1		1.6		1		2		1		1.3

		Посажено		20		20		20		20		20		20								2		3		1.2		1.6		1		2		1.1		1.3		Посажено		20		20		20		20		20		20

		Выжило, шт		14		17		9		6		12		17								2		3		1.3		1.8		2		2		1.2		1.4		Выжило, шт		15		10		3		4		13		11

		Выжило, %		70.0%		85.0%		45.0%		30.0%		60.0%		85.0%								2		3		1.2		1.8		2		2		1.2		1.4		Выжило, %		75.0%		50.0%		15.0%		20.0%		65.0%		55.0%

																						2		3		1.3		1.9		2		3		1.2		1.4

		Посажено		60		60		60		60		60		60								2		3		1.3		2		2		3		1.2		1.4		Посажено		60		60		60		60		60		60

		Выжило, шт		36		46		25		15		42		46										3				2		2		3		1.3		1.4		Выжило, шт		41		35		11		8		42		33

		Выжило, %		60%		76.7%		41.7%		25.0%		70.0%		76.7%										3				2		2		3		1.3		1.5		Выжило, %		68.3%		58.3%		18.3%		13.3%		70.0%		55.0%

																								4				2.1		2		3		1.4		1.5

				60		80		40		15		85		80										4				2.1		2		3		1.4		1.7

				50		65		40		30		65		65										4				2.1		2		3		1.5		1.7

				70		85		45		30		60		85										4				2.1		2		4		1.5		1.8

		кол-во		3		3		3		3		3		3		0								4				2.1		2		4		1.5		1.9

		корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0								4				2.2				4				2.2

		среднее		60.0		76.7		41.7		25.0		70.0		76.7		0.000								4				2.2				4				2.2

		отклон		10		10.4083299973		2.8867513459		8.6602540378		13.2287565553		10.4083299973		0								4				2.2				4				2.2

		ошибка		5.8		6.0		1.7		5.0		7.6		6.0		0.000								4				2.2				4				2.3

		вариац		16.6666666667		13.5760826052		6.9282032303		34.6410161514		18.8982236505		13.5760826052		0								4.000				2.4				4.000				2.3

		точность		9.6225044865		7.8381549467		4		20		10.9108945118		7.8381549467		0								4				2.4				4				2.4

																								4.000				2.4				4.000				2.400

																								4				2.4				4				2.4

																								4				2.5				4				2.4

																								4				2.5				4				2.4

																								4				2.5				4				2.5

																								5				2.5				4				2.5

																								5				2.6

																								5				2.6

																								5				2.6

																								5				2.6

																				кол-во		17		40		17		40		24		36		24		36

																				корень		4.1231056256		6.3245553203		4.1231056256		6.3245553203		4.8989794856		6		4.8989794856		6

																				среднее		1.688		3.538		0.969		1.951		1.478		2.971		1.026		1.660

																				отклон		0.4787135539		0.8839550431		0.2574716813		0.5159925514		0.5107539185		0.9544235798		0.3519005429		0.5699329166

																				ошибка		0.116		0.140		0.062		0.082		0.104		0.159		0.072		0.095

																				вариац		28.3682106002		24.9813381745		26.5777219397		26.443770702		34.5510003661		32.1200243214		34.295391893		34.3333082283

																				точность		6.8803016891		3.9498963815		6.4460444027		4.1811272671		7.0526934166		5.3533373869		7.0005175556		5.722218038





ввод в культуру кинетин

						№ побега		Длина побегов миндаля Лидебуровского из Алматы

								МС б/г №1 (мол. поб.)		МС + Кн 1,0 мг/л №2 (мол. поб.)		ВПМ б/г №1 (мол. поб.)		ВПМ + Кн 1,0 мг/л №2  (мол. поб.)		В5 б/г №1 (мол. поб.)		В5 + Кн 1,0 мг/л №2  (мол. поб.)

						1				1				0.9				1

						2				1				1				1.2

						3				1.1				1				1.2

						4				1.2				1				1.3

						5				1.2				1.1				1.4

						6				1.3				1.2				1.6

						7				1.4				1.2

						8				1.4

						9				1.4

						10				1.5

						11				1.6

						12				1.8

						1				0.9				1.1				1

						2				1.1				1.1				1.1

						3				1.3				1.1				1.1

						4				1.3				1.2				1.2

						5				1.5				1.2				1.5

						6				1.6				1.3				1.5

						7								1.4				1.5

						8								1.4				1.6

						9												1.6

						1				1.2								1.1

						2				1.2								1.1

						3				1.2								1.1

						4				1.3								1.2

						5				1.4								1.2

						6				1.6								1.3

						7				1.7								1.4

						8				1.9								1.5

						9												1.5

						10												1.6

						кол-во		0		26		0		15		0		25

						корень		0		5.0990195136		0		3.8729833462		0		5

						среднее		0.000		1.350		0.000		1.147		0.000		1.312

						отклон		0		0.2501999201		0		0.1457329587		0		0.2047763007

						ошибка		0.000		0.049		0.000		0.038		0.000		0.041

						вариац		0		18.5333274121		0		12.7092696501		0		15.6079497494

						точность		0		3.6346845433		0		3.2815193131		0		3.1215899499

						№ побега		Длина побегов миндаля Лидебуровского из Алматы

								МС б/г №1 (мол. поб.)		МС + Кн 1,0 мг/л №2 (мол. поб.)		ВПМ б/г №1 (мол. поб.)		ВПМ + Кн 1,0 мг/л №2  (мол. поб.)		В5 б/г №1 (мол. поб.)		В5 + Кн 1,0 мг/л №2  (мол. поб.)

						Посажено

						Выжило, шт

						Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

						Посажено				20				20				20

						Выжило, шт				12				7				6

						Выжило, %		0.0%		60.0%		0.0%		35.0%		0.0%		30.0%

						Посажено				20				20				20

						Выжило, шт				6				8				9

						Выжило, %		0.0%		30.0%		0.0%		40.0%		0.0%		45.0%

						Посажено				20				20				20

						Выжило, шт				8				0				10

						Выжило, %		0.0%		40.0%		0.0%		0.0%		0.0%		50.0%

						Посажено		0		60		0		60		0		60

						Выжило, шт		0		26		0		15		0		25

						Выжило, %		0.0%		43.3%		0.0%		25.0%		0.0%		41.7%

										60				35				30

										30				40				45

										40				0				50

						кол-во		0		3		0		3		0		3		0

						корень		0		1.7320508076		0		1.7320508076		0		1.7320508076		0

						среднее		0.0		43.3		0.0		25.0		0.0		41.7		0.000

						отклон		0		15.2752523165		0		21.7944947177		0		10.4083299973		0

						ошибка		0.0		8.8		0.0		12.6		0.0		6.0		0.000

						вариац		0		35.2505822689		0		87.1779788708		0		24.9799919936		0

						точность		0		20.351933162		0		50.3322295685		0		14.4222051019		0





ввод в культуру тдз

		№ побега		Длина побегов миндаля Лидебуровского из Алматы

				МС б/г №1 (мол. поб.)		МС + ТДЗ 1,0 мг/л №2 (мол. поб.)		ВПМ б/г №1 (мол. поб.)		ВПМ + ТДЗ 1,0 мг/л №2  (мол. поб.)		В5 б/г №1 (мол. поб.)		В5 + ТДЗ 1,0 мг/л №2  (мол. поб.)

		1				1.3				0.6				0.6

		2				1.3				0.8				0.6

		3				1.4				0.8				0.6

		4				1.5								0.7

		5				1.6								0.7

		6				1.6								0.7

		7				1.6								0.8

		8				1.8								0.8

		9				1.9								0.9

		10				2								0.9

		11				2								1.1

		12				2.1								1.3

		13				2.1								1.3

		14				2.1								1.5

		15				2.5								1.7

		16				2.8								1.8

		17

		1				1.2				0.3				0.6

		2				1.2				0.4				0.7

		3				1.3				0.6				0.7

		4				1.4				0.7				0.7

		5				1.4				0.8				0.8

		6				1.4				0.8				0.8

		7				1.5								0.9

		8				1.7								1.1

		9				1.8								1.2

		10				2.2								1.3

		11				2.3								1.5

		12				2.5								1.6

		13				2.5								1.8

		14

		15

		1				1.2				0.3				0.6

		2				1.2				0.5				0.6

		3				1.3				0.6				0.6

		4				1.4				0.8				0.7

		5				1.5				0.8				0.7

		6				1.6				0.9				0.7

		7				1.6								0.8

		8				1.7								0.8

		9				1.7								0.9

		10				1.8								0.9

		11				1.8								1.2

		12				1.9								1.3

		13				2.1								1.3

		14				2.2								1.4

		15				2.2								1.5

		16				2.4								1.6

		17				2.7								1.7

		кол-во		0		46		0		15		0		46

		корень		0		6.7823299831		0		3.8729833462		0		6.7823299831

		среднее		0.000		1.789		0.000		0.647		0.000		1.022

		отклон		0		0.436261013		0		0.1959105724		0		0.3840792994

		ошибка		0.000		0.064		0.000		0.051		0.000		0.057

		вариац		0		24.383969137		0		30.2954493413		0		37.5907399394

		точность		0		3.5952201084		0		7.8222513843		0		5.54245223

		№ побега		Длина побегов миндаля Лидебуровского из Алматы

				МС б/г №1 (мол. поб.)		МС + ТДЗ 1,0 мг/л №2 (мол. поб.)		ВПМ б/г №1 (мол. поб.)		ВПМ + ТДЗ 1,0 мг/л №2  (мол. поб.)		В5 б/г №1 (мол. поб.)		В5 + ТДЗ 1,0 мг/л №2  (мол. поб.)

		Посажено

		Выжило, шт

		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено				20				20				20

		Выжило, шт				3				7				6

		Выжило, %		0.0%		15.0%		0.0%		35.0%		0.0%		30.0%

		Посажено				20				20				20

		Выжило, шт				4				5				0

		Выжило, %		0.0%		20.0%		0.0%		25.0%		0.0%		0.0%

		Посажено				20				20				20

		Выжило, шт				5				7				2

		Выжило, %		0.0%		25.0%		0.0%		35.0%		0.0%		10.0%

		Посажено		0		60		0		60		0		60

		Выжило, шт		0		12		0		19		0		8

		Выжило, %		0.0%		20.0%		0.0%		31.7%		0.0%		13.3%

						15				35				30

						20				25				0

						25				35				10

		кол-во		0		3		0		3		0		3

		корень		0		1.7320508076		0		1.7320508076		0		1.7320508076

		среднее		0.0		20.0		0.0		31.7		0.0		13.3

		отклон		0		5		0		5.7735026919		0		15.2752523165

		ошибка		0.0		2.9		0.0		3.3		0.0		8.8

		вариац		0		25		0		18.2321137639		0		114.5643923739

		точность		0		14.4337567297		0		10.5263157895		0		66.1437827766





ввод в культуру ауксины и имк

		№ побега		Длина побегов миндаля Лидебуровского из Алматы

				МС + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		МС + ИМК 1,0 мг/л №2 (мол. поб.)				ВПМ + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		ВПМ + ИМК 1,0 мг/л  (мол. поб.)				В5+ БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		В5 + ИМК 1,0 мг/л  (мол. поб.)

		1				1.3						0.6						0.6

		2				1.3						0.8						0.6

		3				1.4						0.8						0.6

		4				1.5												0.7

		5				1.6												0.7

		6				1.6												0.7

		7				1.6												0.8

		8				1.8												0.8

		9				1.9												0.9

		10				2												0.9

		11				2												1.1

		12				2.1												1.3

		13				2.1												1.3

		14				2.1												1.5

		15				2.5												1.7

		16				2.8												1.8

		17

		1				1.2						0.3						0.6

		2				1.2						0.4						0.7

		3				1.3						0.6						0.7

		4				1.4						0.7						0.7

		5				1.4						0.8						0.8

		6				1.4						0.8						0.8

		7				1.5												0.9

		8				1.7												1.1

		9				1.8												1.2

		10				2.2												1.3

		11				2.3												1.5

		12				2.5												1.6

		13				2.5												1.8

		14

		15

		1				1.2						0.3						0.6

		2				1.2						0.5						0.6

		3				1.3						0.6						0.6

		4				1.4						0.8						0.7

		5				1.5						0.8						0.7

		6				1.6						0.9						0.7

		7				1.6												0.8

		8				1.7												0.8

		9				1.7												0.9

		10				1.8												0.9

		11				1.8												1.2

		12				1.9												1.3

		13				2.1												1.3

		14				2.2												1.4

		15				2.2												1.5

		16				2.4												1.6

		17				2.7												1.7

		кол-во		0		46				0		15				0		46

		корень		0		6.7823299831				0		3.8729833462				0		6.7823299831

		среднее		0.000		1.789				0.000		0.647				0.000		1.022

		отклон		0		0.436261013				0		0.1959105724				0		0.3840792994

		ошибка		0.000		0.064				0.000		0.051				0.000		0.057

		вариац		0		24.383969137				0		30.2954493413				0		37.5907399394

		точность		0		3.5952201084				0		7.8222513843				0		5.54245223

		№ побега		Длина побегов миндаля Лидебуровского из Алматы

				МС + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		МС + ИМК 1,0 мг/л (мол. поб.)		МС + Кн 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		ВПМ + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		ВПМ + ИМК 1,0 мг/л  (мол. поб.)		ВПМ + Кн 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		В5 + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		В5 + ИМК 1,0 мг/л   (мол. поб.)		В5 + Кн 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)

		Посажено

		Выжило, шт

		Выжило, %		0.0%		0.0%				0.0%		0.0%				0.0%		0.0%

		Посажено		20		20		20		20		20		20		20		20		20

		Выжило, шт		11		2		10		6		4		5		10		1		8

		Выжило, %		55.0%		10.0%		50.0%		30.0%		20.0%		25.0%		50.0%		5.0%		40.0%

		Посажено		20		20		20		20		20		20		20		20		20

		Выжило, шт		8		4		7		7		2		6		12		5		7

		Выжило, %		40.0%		20.0%		35.0%		35.0%		10.0%		30.0%		60.0%		25.0%		35.0%

		Посажено		20		20		20		20		20		20		20		20		20

		Выжило, шт		13		5		8		4		3		3		9		4		10

		Выжило, %		65.0%		25.0%		40.0%		20.0%		15.0%		15.0%		45.0%		20.0%		50.0%

		Посажено		60		60		60		60		60		60		60		60		60

		Выжило, шт		32		11		25		17		9		14		31		10		25

		Выжило, %		53.3%		18.3%		41.7%		28.3%		15.0%		23.3%		51.7%		16.7%		41.7%





ввод приживаемость

						Повторность 1		Повторность 2		Повторность 3

		MS		безгормональная		12		10		14

				БАП 1,0 мг/л		16		13		17

				БАП 1,0 мг/л+НУК 0,5 мг/л		11		8		13

				Кн 1,0 мг/л		12		6		8

				Кн 1,0 мг/л+НУК 0,5 мг/л		10		7		8

				ТДЗ 1,0 мг/л		3		4		5

				ИМК 1,0 мг/л		2		4		5

		B5		безгормональная		17		13		12

				БАП 1,0 мг/л		16		13		17

				БАП 1,0 мг/л+НУК 0,5 мг/л		10		12		9

				Кн 1,0 мг/л		6		9		10

				Кн 1,0 мг/л+НУК 0,5 мг/л		8		7		10

				ТДЗ 1,0 мг/л		7		5		7

				ИМК 1,0 мг/л		1		5		4

		WPM		безгормональная		8		8		9

				БАП 1,0 мг/л		3		6		6

				БАП 1,0 мг/л+НУК 0,5 мг/л		6		7		4

				Кн 1,0 мг/л		7		8		0

				Кн 1,0 мг/л+НУК 0,5 мг/л		5		6		3

				ТДЗ 1,0 мг/л		6		0		2

				ИМК 1,0 мг/л		4		2		3

						Повторность 1		Повторность 2		Повторность 3

		MS		безгормональная		12		10		14

				БАП 1,0 мг/л		16		13		17

				Кн 1,0 мг/л		12		6		8

				ТДЗ 1,0 мг/л		3		4		5

		B5		безгормональная		17		13		12

				БАП 1,0 мг/л		16		13		17

				Кн 1,0 мг/л		6		9		10

				ТДЗ 1,0 мг/л		7		5		7

		WPM		безгормональная		8		8		9

				БАП 1,0 мг/л		3		6		6

				Кн 1,0 мг/л		7		8		0

				ТДЗ 1,0 мг/л		6		0		2

		MS		безгормональная		60		5.8

				1,0 БАП		76.7		6

				1,0 Кн		43.3		8.8

				1,0 ТДЗ		20		2.9

		B5		безгормональная		70		7.6

				1,0 БАП		76.7		6

				1,0 Кн		41.7		6

				1,0 ТДЗ		31.7		3.3

		WPM		безгормональная		41.7		1.7

				1,0 БАП		25		5

				1,0 Кн		25		12.6

				1,0 ТДЗ		13.3		8.8





ввод приживаемость

		



60,0

Повторность 1

Повторность 2

Повторность 3

Питательные среды

Приживаемость эксплантов, %



стерилизация

				5.8		5.8

				6		6

				8.8		8.8

				2.9		2.9

				NaN		NaN

				7.6		7.6

				6		6

				6		6

				3.3		3.3

				NaN		NaN

				1.7		1.7

				5		5

				12.6		12.6

				8.8		8.8
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Повторность 1
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Повторность 3

Варианты питательных сред

Приживаемость эксплантов, %
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53,3
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20,0

18,3

70,0

76,7

51,7

41,7

41,7

31,7

16,7

41,7

25,0

28,3

25,0

23,3

13,3

15,0

60,0

76,7

43,3

20,0

70,0

76,7

41,7

31,7

41,7

25,0

25,0

13,3

Повторность 1

Повторность 2

Повторность 3

Варианты питательных сред

Приживаемость эксплантов, %

Варианты питательных сред, мг/л

Приживаемость эксплантов, %

60,0

20,0

70,0

25,0

25,0



количество листье

						Латеральные почки с частью стебля, 1 опыт												Молодые побеги, 1 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		12		4		4		20				I		9		5		6		20

				II		14		4		2		20				II		10		4		6		20

				III		11		8		1		20				III		11		4		5		20

				IV		5		14		1		20				IV		14		5		1		20

						Латеральные почки с частью стебля, 2 опыт												Молодые побеги, 2 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		12		5		3		20				I		9		3		8		20

				II		11		7		2		20				II		12		5		3		20

				III		10		8		2		20				III		13		4		3		20

				IV		8		10		2		20				IV		13		6		1		20

						Латеральные почки с частью стебля, 3 опыт												Молодые побеги, 3 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		10		6		4		20				I		11		3		6		20

				II		12		5		3		20				II		12		3		5		20

				III		10		7		3		20				III		13		4		3		20

				IV		8		11		1		20				IV		16		4		0		20

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		34		15		11		60				I		29		11		20		60

				II		37		16		7		60				II		34		12		14		60

				III		31		23		6		60				III		37		12		11		60

				IV		21		35		4		60				IV		43		15		2		60

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, %		Контаминированные, %		Погибшие, %								Жизнеспособные, %		Контаминированные, %		Погибшие, %

				I		56.67		25.00		18.33		100				I		48.33		18.33		33.33		100

				II		61.67		26.67		11.67		100				II		56.67		20.00		23.33		100

				III		51.67		38.33		10.00		100				III		61.67		20.00		18.33		100

				IV		35.00		58.33		6.67		100				IV		71.67		25.00		3.33		100

																		I		II		III		IV

										Жизнеспособные		Контаминированные		Погибшие

						Латеральные почки с частью стебля		I		56.7		25		18.3		100

								II		61.7		26.7		11.6		100

								III		51.7		38.3		10		100

								IV		35		58.3		6.7		100

						Молодые побеги после выгонки при комнатной температуре		I		48.3		18.3		33.4		100

								II		56.7		20		23.3		100

								III		61.7		20		18.3		100

								IV		71.7		25		3.3		100





количество листье

		



Жизнеспособные

Контаминированные

Погибшие

Режим стерилизации

Количество эксплантов, %

35,0

25,0

20,0

20,0

25,0

10,0



тест дункана высота побегов

		№ побега		Количество листьев на первичном экспланте миндаля Лидебуровского из Алматы

				МС		МС + БАП 1,0 мг/л		МС + Кн 1,0 мг/л		В5		В5 + БАП 1,0 мг/л		В5 + Кн 1,0 мг/л		ВПМ		ВПМ + БАП 1,0 мг/л		ВПМ + Кн 1,0 мг/л						Duncan test; variable Количество листьев (миндаль Алматы)
Homogenous Groups, alpha = ,05000
Error: Between MS = ,47815, df = 267,00

		1		5		9		5		5		8		4		3		4		3

		2		7		8		6		7		7		5		4		4		3						Среда		средняя

		3		6		8		4		5		7		6		3		4		3						ВПМ		3.160000		e

		4		6		8		4		7		8		4		3				4						ВПМ + Кн 1,0		3.333333		e

		5		5		9		6		7		8		5		3				4						ВПМ + БАП 1,0		3.533333		e

		6		6		8		5		5		7		6		3				3						В5 + Кн 1,0		4.960000				d

		7		7		7		4		5		8				4				3						МС + Кн 1,0		5.076923				d

		8		6		9		4		6		8				3										В5		6.023810						c

		9		6		9		5		5		7														МС		6.166667						c

		10		5		8		6		6		7														В5 + БАП 1,0		7.586957								b

		11		6		9		5		7		8														МС + БАП 1,0		8.434783										a

		12		7		7		4		6		7

		13				9				5		7

		14				8				5		8

		15				9				7		8

		16				9				6		8

		17								6

		1		7		9		4		5		8		5		3		3		3

		2		6		9		4		5		8		5		3		4		3

		3		6		9		6		7		7		6		3		3		4

		4		7		8		5		6		8		4		4		3		3

		5		6		9		6		5		8		6		2		4		3

		6		5		8		6		7		7		4		3		4		4

		7		6		8				6		7		5		3				3

		8		7		9				5		8		4		3				4

		9		6		8				5		8		4

		10		5		9				7		7

		11				9				7		8

		12				7				6		7

		13				9				6		8

		14

		15

		1		6		9		5		7		8		4		4		3

		2		6		9		4		7		8		5		4		3

		3		7		9		5		7		8		4		3		4

		4		7		8		6		5		8		6		3		3

		5		5		7		6		6		7		5		3		3

		6		6		9		6		5		8		5		2		4

		7		6		9		5		7		7		4		3

		8		7		8		6		6		8		6		3

		9		6		9				6		7		6		4

		10		7		8				7		7		6

		11		6		9				6		8

		12		6		7				7		7

		13		7		8						8

		14		7		8						8

		15				9						7

		16				9						8

		17				8						7

		кол-во		36		46		26		42		46		25		25		15		15

		корень		6		6.7823299831		5.0990195136		6.4807406984		6.7823299831		5		5		3.8729833462		3.8729833462

		среднее		6.167		8.435		5.077		6.024		7.587		4.960		3.160		3.533		3.333

		отклон		0.6969320524		0.6880624621		0.8448941672		0.8406761285		0.4978213404		0.8406346809		0.5537749242		0.5163977795		0.4879500365

		ошибка		0.116		0.101		0.166		0.130		0.073		0.168		0.111		0.133		0.126

		вариац		11.3016008503		8.1574415605		16.6418548094		13.9558882997		6.5615420224		16.9482798561		17.5245229175		14.6150314951		14.6385010942

		точность		1.8836001417		1.2027491409		3.2637362467		2.1534403163		0.9674465912		3.3896559712		3.5049045835		3.7735849057		3.7796447301
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						Duncan test; variable Высота побегов (миндаль)
Homogenous Groups, alpha = ,05000
Error: Between MS = ,12899, df = 267,00

								Ввсота побегов

						Среда		Средняя		группы

						ВПМ + БАП 1,0		1.120000		c

						ВПМ б/г		1.124000		c

						ВПМ + Кн 1,0		1.146667		c				b

						В5 + Кн 1,0		1.312000		c				b

						МС + Кн 1,0		1.350000						b

						В5 б/г		1.652381				a
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стерилизация

						Латеральные почки с частью стебля, 1 опыт												Молодые побеги, 1 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		10		6		4		20				I		7		3		10		20

				II		12		5		3		20				II		6		4		10		20

				III		9		9		2		20				III		8		6		6		20

				IV		6		12		2		20				IV		12		7		1		20

						Латеральные почки с частью стебля, 2 опыт												Молодые побеги, 2 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		10		6		4		20				I		6		6		8		20

				II		11		7		2		20				II		9		5		6		20

				III		8		10		2		20				III		9		6		5		20

				IV		9		7		4		20				IV		15		5		0		20

						Латеральные почки с частью стебля, 3 опыт												Молодые побеги, 3 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		13		3		4		20				I		7		4		9		20

				II		15		4		1		20				II		10		6		4		20

				III		9		8		3		20				III		12		5		3		20

				IV		7		13		0		20				IV		14		6		0		20

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		33		15		12		60				I		20		13		27		60

				II		38		16		6		60				II		25		15		20		60

				III		26		27		7		60				III		29		17		14		60

				IV		22		32		6		60				IV		41		18		1		60

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, %		Контаминированные, %		Погибшие, %								Жизнеспособные, %		Контаминированные, %		Погибшие, %

				I		55.0		25.0		20.0		100				I		33.33		21.67		45.00		100

				II		63.3		26.7		10.0		100				II		41.67		25.00		33.33		100

				III		43.3		45.0		11.7		100				III		48.33		28.33		23.33		100

				IV		36.7		53.3		10.0		100				IV		68.33		30.00		1.67		100

										Жизнеспособные		Контаминированные		Погибшие

						Латеральные почки с частью стебля		I		55		25		20		100

								II		63.3		26.7		10		100

								III		43.3		45		11.7		100

								IV		36.7		53.3		10		100

						Молодые побеги после выгонки при комнатной температуре		I		33.3		21.7		45		100

								II		41.7		25		33.3		100

								III		48.3		28.3		23.4		100

								IV		68.3		30		1.7		100





стерилизация

		



Жизнеспособные

Контаминированные

Погибшие

Режим стерилизации

Количество эксплантов, %
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25,0
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10,0

45,0
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этап - ввод в культуру гамборга

		№ побега		Длина побегов бересклета бородавчатого на 30.03.2018 (первон. эксплант - почки)												листья										№ побега		Длина побегов бересклета бородавчатого на 30.03.2018 (первон. эксплант - побеги)

				1 В5 + БАП 1,0 мг/л №1 от 13.03.2018		2 В5 + Кн 1,0 мг/л №2 от 13.03.2018		3 В5 + БАП 1,0 мг/л + НУК 0,5 мг/л №3 от 13.03.2018		4 В5 + Кн 1,0 мг/л + НУК 0,5 мг/л №4 от 13.03.2018		5 В5 б/г		1		2		3		4		5						В5 б/г		В5 + БАП 1,0 мг/л		В5 + Кн 1,0 мг/л

		1		1.2		1.2		0.9		0.8		0.9		4		5		3		3		3				1		1.3		2.7		2.6

		2		1.3		1.2		0.9		1		0.9		4		6		3		5		3				2		1.5		2.8		2.7

		3		1.3		1.3		1.1		1.1		0.9		5		5		3		4		3				3		1.5		3		2.9

		4		1.4		1.4		1.2		1.1		1.2		4		6		5		4		3				4		1.6		3.2		3.2

		5		1.4		1.4		1.2		1.2		1.2		5		6		3		3		3				5		1.7		3.2		3.2

		6		1.4		1.6		1.2		1.3		1.2		6		6		5		5		4				6		1.9		3.5		3.5

		7		1.4		1.7		1.3		1.3		1.3		5		7		4		6		4				7		2.1		3.5		3.6

		8		1.5		1.9		1.5		1.5		1.4		5		5		4		6		5				8		2.2		3.5		3.7

		9		1.6		2.1		1.6		1.6		1.4		5		8		5		5		5				9		2.3		3.6		3.7

		10		1.6		2.1		1.6		1.6		1.5		6		7		4		4		4				10		2.5		3.7		3.7

		11		1.6		2.2		1.6		1.7				4		8		5		5		5				11		2.5		3.8		3.8

		12		1.7		2.4		1.7		1.8				6		8		5		6		4				12		2.6		3.8		4.1

		13		1.8				1.8						6				4								13		2.6		3.9		4.1

		14		1.9										5												14				3.9

		15		2.1										6												15

		1		1.1		1.3		0.8		1		0.8		4		6		3		3		3				1		1.2		2.9		2.7

		2		1.1		1.3		0.9		1.2		0.8		5		5		3		4		3				2		1.4		2.9		2.7

		3		1.3		1.3		1.1		1.2		1		4		5		3		4		3				3		1.4		3.1		2.9

		4		1.3		1.5		1.2		1.2		1.1		5		5		4		4		4				4		1.7		3.1		3

		5		1.3		1.6		1.3		1.3		1.1		5		7		5		5		3				5		1.9		3.3		3.1

		6		1.4		1.7		1.5		1.4		1.1		4		6		4		4		3				6		1.9		3.5		3.1

		7		1.4		1.7		1.5		1.4		1.1		4		8		3		5		3				7		2.2		3.6		3.3

		8		1.5		1.7		1.5		1.4		1.2		4		8		5		6		4				8		2.3		3.6		3.4

		9		1.6		1.7		1.6		1.5		1.4		6		6		3		5		4				9		2.5		3.7		3.5

		10		1.6		1.8		1.6		1.6				6		7		5		4						10		2.5		3.8		3.6

		11		1.8		1.8		1.7		1.7				5		5		4		6						11		2.6		3.9		3.8

		12		1.9		1.9				1.7				6		8				6						12		2.7		3.9		3.8

		13		1.9		2.1				1.7				6		7				6						13				4.1		4.2

		14		2.3		2.2								6		8										14				4.1		4.2

		15				2.2										8										15				4.1

		16				2.3										8										16				4.2

		1		0.9		1.2		0.8		0.9		0.8		4		5		3		3		3				1		1.2		2.8		2.8

		2		1.1		1.3		0.9		1		0.8		4		5		4		3		3				2		1.2		2.9		2.8

		3		1.2		1.3		0.9		1.1		0.9		4		5		3		4		3				3		1.5		2.9		2.9

		4		1.3		1.5		1		1.2		1		5		6		3		3		4				4		1.6		3.1		3

		5		1.3		1.5		1.1		1.2		1		4		6		4		5		4				5		1.6		3.2		3.2

		6		1.3		1.5		1.1		1.3		1		4		8		4		5		3				6		1.6		3.4		3.4

		7		1.4		1.5		1.1		1.3		1.1		5		7		5		6		4				7		1.9		3.6		3.6

		8		1.5		1.7		1.2		1.4		1.2		5		6		3		5		5				8		2		3.7		3.7

		9		1.5		1.8		1.3		1.5		1.3		4		6		4		6		5				9		2.2		4		3.7

		10		1.7		2		1.3		1.5		1.3		6		8		5		5		5				10		2.3		4.1		3.9

		11		2		2.1		1.4				1.5		6		7		4				4				11		2.4		4.1		3.9

		12		2.1		2.1		1.4				1.6		5		6		5				4				12		2.6		4.1		4.1

		13				2.2		1.4								7		5								13		2.6				4.1

						2.2										6										14		2.7				4.3

		14				2.3		1.4								8		4								15						4.3

		кол-во		41		43		38		35		31		41		43		38		35		33				кол-во		39		42		42		0		0		0

		корень		6.4031242374		6.5574385243		6.164414003		5.9160797831		5.5677643628		6.4031242374		6.5574385243		6.164414003		5.9160797831		5.7445626465				корень		6.2449979984		6.4807406984		6.4807406984		0		0		0

		среднее		1.51		1.74		1.28		1.33		1.13		4.93		6.51		3.97		4.66		3.73				среднее		2.00		3.52		3.47		0.00		0.00		0.00

		отклон		0.3083789243		0.3619652278		0.2772040859		0.2531482443		0.2268531807		0.8182372487		1.1416799031		0.8215621937		1.0555973258		0.7612788284				отклон		0.4888224304		0.4435104394		0.5042675027		0		0		0

		ошибка		0.05		0.06		0.04		0.04		0.04		0.13		0.17		0.13		0.18		0.13				ошибка		0.08		0.07		0.08		0.00		0.00		0.00

		вариац		20.3927998352		20.8081614911		21.6743935511		18.9725664924		20.0927102901		16.6077857405		17.5329413688		20.6750750733		22.6662002477		20.4245539322				вариац		24.4411215179		12.6031383326		14.5262243578		0		0		0

		точность		3.1848202657		3.1732148786		3.516050924		3.2069490588		3.6087573002		2.5937003757		2.6737484925		3.3539400604		3.8312871156		3.5554584725				точность		3.9137116656		1.9447064648		2.2414450807		0		0		0

				Приживаемость эксплантов бересклета бородавчатого на 29.03.2018																								Приживаемость эксплантов бересклета бородавчатого на 29.03.2018

		Посажено		21		22		20		21																Посажено

		Выжило, шт		16		13		13		12																Выжило, шт

		Выжило, %		76.2%		59.1%		65.0%		57.1%		0.0%		0.0%												Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20														Посажено		20		20		20

		Выжило, шт		15		12		13		12		10														Выжило, шт		13		14		13

		Выжило, %		75.0%		60.0%		65.0%		60.0%		50.0%		0.0%												Выжило, %		65.0%		70.0%		65.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20														Посажено		20		20		20

		Выжило, шт		14		16		11		13		9														Выжило, шт		12		16		14

		Выжило, %		70.0%		80.0%		55.0%		65.0%		45.0%		0.0%												Выжило, %		60.0%		80.0%		70.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20														Посажено		20		20		20

		Выжило, шт		12		15		14		10		12														Выжило, шт		14		12		15

		Выжило, %		60.0%		75.0%		70.0%		50.0%		60.0%		0.0%												Выжило, %		70.0%		60.0%		75.0%		0.0%		0.0%		0.0%

		Посажено		60		60		60		60		60		0												Посажено		60		60		60		0		0		0

		Выжило, шт		41		43		38		35		31		0												Выжило, шт		39		42		42		0		0		0

		Выжило, %		68.3%		71.7%		63.3%		58.3%		51.7%		0.0%												Выжило, %		65.0%		70.0%		70.0%		0.0%		0.0%		0.0%

				75.0		60.0		65.0		60.0		50.0																65.0		70.0		65.0		65.0		45.0

				70.0		80.0		55.0		65.0		45.0																60.0		80.0		70.0		50.0		60.0

				60.0		75.0		70.0		50.0		60.0																70.0		60.0		75.0		55.0		55.0

		кол-во		3		3		3		3		3		0								0				кол-во		3		3		3		3		3		0

		корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0								0				корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0

		среднее		68.3		71.7		63.3		58.3		51.7		0.0								0.000				среднее		65.0		70.0		70.0		56.7		53.3		0.0

		отклон		7.6376261583		10.4083299973		7.6376261583		7.6376261583		7.6376261583										0				отклон		5		10		5		7.6376261583		7.6376261583

		ошибка		4.4		6.0		4.4		4.4		4.4										0.000				ошибка		2.9		5.8		2.9		4.4		4.4

		вариац		11.1770138901		14.5232511591		12.0594097236		13.0930734142		14.7825022418										0				вариац		7.6923076923		14.2857142857		7.1428571429		13.4781638087		14.3205490467

		точность		6.4530519782		8.3850029662		6.9625034502		7.5592894602		8.5346816486										0				точность		4.4411559168		8.2478609884		4.1239304942		7.7816215031		8.2679728471





мс

		№ побега		Длина побегов бересклета бородавчатого на 25.10.2017 (первон. эксплант - почки)																№ побега		Длина побегов бересклета бородавчатого на 25.10.2017 (первон. эксплант - побеги)

				1 МС + БАП 1,0 мг/л		2 МС + Кн 1,0 мг/л		3 МС б/г		МС + ТДЗ 1,0 мг/л		1 высота листьев		2 высота листьев		3 высота листьев						МС б/г		МС + БАП 1,0 мг/л		МС + Кн 1,0 мг/л

		1		0.6		0.6		0.6				2		1		1				1		1.1		1.4		1.2

		2		0.7		0.7		0.6				2		1		1				2		1.1		1.4		1.3

		3		0.7		0.8		0.7				2		2		1				3		1.2		1.6		1.3

		4		0.9		0.8		0.9				3		2		2				4		1.2		1.7		1.6

		5		0.9		0.9		1.1				2		2		2				5		1.3		1.9		1.7

		6		1		1						3		2						6		1.5		2		1.9

		7		1		1.1						2		2						7		1.6		2.1		2.2

		8		1.1		1.1						1		2						8		1.8		2.1		2.3

		9				1.1								2						9				2.3

		10				1.2								3						10				2.5

		11				1.2								2						11

		1		0.7		0.8		0.7				1		1		1				1		1.1		1.3		1.2

		2		0.9		0.9		0.8				1		2		1				2		1.2		1.4		1.2

		3		0.9		0.9		0.9				1		2		1				3		1.2		1.6		1.3

		4				1.1		0.9						2		2				4		1.3		1.9		1.4

		5				1.1		1.1						3		2				5		1.4		2.1		1.4

																				6		1.5		2.3		1.7

																				7		1.7		2.4		1.8

		6				1.2		1.2						2		2				8		1.7		2.4		1.8

		7				1.2								2						9		1.8		2.6		2.1

		8		0.8		1.6						2		2						10		1.9				2.2

		1		0.8		0.8		0.6				2		1		1				1		1.2		1.5		1.2

		2		0.9		0.8		0.8				2		1		2				2		1.4		1.5		1.3

		3		1.1		0.8		1.1				3		1		2				3		1.4		1.7		1.3

		4		1.1		0.9		1.1				3		2		2				4		1.6		1.8		1.5

		5		1.2		0.9						3		2						5		1.7		1.9		1.6

		6				1								2						6		1.8		2		1.8

		7				1.1								3						7				2.4		2

		8				1.1								2						8				2.4		2.1

																				9				2.5		2.1

		9				1.1								2						10				2.7

		кол-во		17		28		15		0		17		28		15				кол-во		24		29		27		0		0		0

		корень		4.1231056256		5.2915026221		3.8729833462		0		4.1231056256		5.2915026221		3.8729833462				корень		4.8989794856		5.3851648071		5.1961524227		0		0		0

		среднее		0.90		0.99		0.87		0.00		2.06		1.89		1.53				среднее		1.45		1.98		1.65		0.00		0.00		0.00

		отклон		0.1695582496		0.2053516792		0.2086236073		0		0.7475450016		0.5669467095		0.5163977795				отклон		0.2587245752		0.4152273993		0.3651873812		0		0		0

		ошибка		0.04		0.04		0.05		0.00		0.18		0.11		0.13				ошибка		0.05		0.08		0.07		0.00		0.00		0.00

		вариац		18.8398055087		20.6829029457		23.8881993094		0		36.309328649		29.9519016347		33.678116054				вариац		17.8944951126		20.9783877679		22.15743661		0		0		0

		точность		4.5693240046		3.9087012561		6.1679065398		0		8.8063057185		5.6603773585		8.6956521739				точность		3.6526985192		3.895588811		4.2642006638		0		0		0

				Приживаемость эксплантов бересклета бородавчатого на мс почки																		Приживаемость эксплантов бересклета бородавчатого на мс почки

		Посажено																		Посажено

		Выжило, шт																		Выжило, шт

		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%						Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20										Посажено		20		20		20

		Выжило, шт		8		11		5		4										Выжило, шт		8		10		8

		Выжило, %		40.0%		55.0%		25.0%		20.0%		0.0%		0.0%						Выжило, %		40.0%		50.0%		40.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20										Посажено		20		20		20

		Выжило, шт		3		8		6		3										Выжило, шт		10		9		10

		Выжило, %		15.0%		40.0%		30.0%		15.0%		0.0%		0.0%						Выжило, %		50.0%		45.0%		50.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20										Посажено		20		20		20

		Выжило, шт		5		9		4		6										Выжило, шт		6		10		9

		Выжило, %		25.0%		45.0%		20.0%		30.0%		0.0%		0.0%						Выжило, %		30.0%		50.0%		45.0%		0.0%		0.0%		0.0%

		Посажено		60		60		60		60		0		0						Посажено		60		60		60		0		0		0

		Выжило, шт		16		28		15		13		0		0						Выжило, шт		24		29		27		0		0		0

		Выжило, %		26.7%		46.7%		25.0%		21.7%		0.0%		0.0%						Выжило, %		40.0%		48.3%		45.0%		0.0%		0.0%		0.0%

				40.0		60.0		25.0		20.0												40.0		50.0		40.0		20.0

				15.0		40.0		30.0		15.0												50.0		45.0		50.0		15.0

				25.0		50.0		20.0		30.0												30.0		50.0		45.0		30.0

		кол-во		3		3		3		3		0		0						кол-во		3		3		3		3		0		0

		корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0		0						корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0		0

		среднее		26.7		50.0		25.0		21.7		0.0		0.0						среднее		40.0		48.3		45.0		21.7		0.0		0.0

		отклон		12.5830573921		10		5		7.6376261583		0								отклон		10		2.8867513459		5		7.6376261583		0

		ошибка		7.3		5.8		2.9		4.4		0.0								ошибка		5.8		1.7		2.9		4.4		0.0

		вариац		47.1864652204		20		20		35.2505822689		0								вариац		25		5.9725889916		11.1111111111		35.2505822689		0

		точность		27.2431183971		11.5470053838		11.5470053838		20.351933162		0								точность		14.4337567297		3.4482758621		6.415002991		20.351933162		0





впм

		№ побега		Длина побегов бересклета бородавчатого  (первон. эксплант - почки)														№ побега		Длина побегов бересклета бородавчатого  (первон. эксплант - мол. побеги)

				1 ВПМ + БАП 1,0 мг/л		2 ВПМ + Кн 1,0 мг/л		3 ВПМ б/г		1 листья		2		3						ВПМ б/г		ВПМ + БАП 1,0 мг/л		ВПМ + Кн 1,0 мг/л

		1		0.8		1		0.7		3		3		3				1		1.4		2.9		2.9

		2		0.8		1		0.7		3		3		3				2		1.4		3.1		2.9

		3		0.9		1		0.9		3		3		3				3		1.5		3.1		3

		4		1		1.1		0.9		3		3		3				4		1.6		3.4		3.2

		5		1.1		1.1		1.9		3		4		3				5		1.8		3.5		3.5

		6		1.1		1.2		1.1		3		4		3				6		2.2		3.7		3.5

		7		1.3		1.2		1.1		3		4		3				7		2.2		3.7		3.6

		8		1.4		1.3		1.2		3		4		3				8		2.3		3.7		3.7

		9		1.4		1.4		1.3		4		4		3				9		2.5		3.9		3.8

		10		1.4		1.5		1.5		4		4		4				10		2.5		3.9		3.9

														4				11		2.6		3.9		4.1

														4				12		2.8		4.1		4.2

		11		1.5		1.5		1.5		4		5						13		2.8		4.1		4.2

		12		1.6		1.6		1.6		4		5						14				4.4		4.4

		13				1.9						5						15				4.5

		14				1.9						5						16				4.5

		1		0.9		1.1		0.7		3		3		3				1		1.5		3.3		3

		2		0.9		1.2		0.8		3		3		3				2		1.6		3.5		3.1

		3		0.9		1.2		0.8		3		3		3				3		1.6		3.5		3.1

		4		0.9		1.2		0.8		3		3		3				4		1.7		3.6		3.2

		5		1.2		1.2		0.9		3		3		3				5		1.8		3.6		3.3

		6		1.3		1.4		1		3		3		3				6		1.9		3.6		3.4

		7		1.3		1.4		1.1		3		4		3				7		2.1		3.8		3.4

		8		1.4		1.5		1.1		3		4		3				8		2.3		3.8		3.5

		9		1.5		1.6		1.1		4		4		3				9		2.3		3.8		3.6

		10		1.5		1.6		1.2		4		4		3				10		2.5		3.8		3.7

		11		1.5		1.8		1.4		4		4		3				11		2.6		4.1		3.7

		12		1.6		1.9		1.5		4		4		4				12		2.6		4.3		3.9

		13		1.6		2		1.6		4		5		4				13		2.6		4.3		4.1

		14		1.7		2.1		1.6		4		5		4				14		2.7		4.5		4.3

		15						1.8						4				15		2.7				4.1

		1		0.8		1		0.7		3		3		3				1		1.3		2.9		2.9

		2		1.1		1		0.7		3		3		3				2		1.4		3.4		2.9

		3		1.1		1.1		0.8		3		3		3				3		1.4		3.4		3.1

		4		1.2		1.1		0.9		3		3		3				4		1.5		3.4		3.2

		5		1.3		1.1		1.1		3		3		3				5		1.7		3.4		3.3

		6		1.4		1.2		1.3		3		4		3				6		1.7		3.5		3.4

		7		1.5		1.3		1.3		4		4		3				7		1.9		3.5		3.5						3

		8		1.5		1.5		1.4		4		4		4				8		2		3.5		3.6						4

		9		1.7		1.5		1.5		4		4		4				9		2.1		3.7		3.7						4

		10		1.7		1.7		1.7		4		4		4				10		2.2		3.7		3.7						4

		11		1.7		1.9				4		5						11		2.2		3.7		3.9						5

																		12		2.3		3.8		3.9						3

																		13		2.4		3.9		4.2						5

		12		1.8		2				4		5						14				4.3		4.4						4

		13		1.8		2.2				4		5						15				4.4								5

		кол-во		39		41		37		39		41		37				кол-во		41		45		43		0		0		9

		корень		6.2449979984		6.4031242374		6.0827625303		6.2449979984		6.4031242374		6.0827625303				корень		6.4031242374		6.7082039325		6.5574385243		0		0		3

		среднее		1.31		1.43		1.17		3.44		3.85		3.27				среднее		2.05		3.74		3.58		0.00		0.00		4.11

		отклон		0.3041769497		0.3493024408		0.3480533596		0.5023561221		0.760295193		0.4502251689				отклон		0.4626540614		0.4120287329		0.4441448787		0		0		0.78173596

		ошибка		0.05		0.05		0.06		0.08		0.12		0.07				ошибка		0.07		0.06		0.07		0.00		0.00		0.26

		вариац		23.2150705257		24.4810257628		29.810125708		14.620812509		19.7291790587		13.7672159082				вариац		22.5282856479		11.0102689918		12.4014479129		0		0		19.0151990263

		точность		3.7173863837		3.8232938883		4.9007544778		2.3412037142		3.0811801126		2.2633163533				точность		3.5183271185		1.6413139944		1.8912030768		0		0		6.3383996754

				Приживаемость эксплантов бересклета бородавчатого на 29.03.2018																Приживаемость эксплантов бересклета бородавчатого побеги

		Посажено		19		22		20		20								Посажено		19		22		20

		Выжило, шт																Выжило, шт

		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20						Посажено		20		20		20

		Выжило, шт		12		14		12										Выжило, шт		13		16		14

		Выжило, %		60.0%		70.0%		60.0%		0.0%		0.0%		0.0%				Выжило, %		65.0%		80.0%		70.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20						Посажено		20		20		20

		Выжило, шт		14		14		15										Выжило, шт		15		14		15

		Выжило, %		70.0%		70.0%		75.0%		0.0%		0.0%		0.0%				Выжило, %		75.0%		70.0%		75.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20						Посажено		20		20		20

		Выжило, шт		13		13		10										Выжило, шт		13		15		14

		Выжило, %		65.0%		65.0%		50.0%		0.0%		0.0%		0.0%				Выжило, %		65.0%		75.0%		70.0%		0.0%		0.0%		0.0%

		Посажено		60		60		60		60		60		0				Посажено		60		60		60		0		0		0

		Выжило, шт		39		41		37		0		0		0				Выжило, шт		41		45		43		0		0		0

		Выжило, %		65.0%		68.3%		61.7%		0.0%		0.0%		0.0%				Выжило, %		68.3%		75.0%		71.7%		0.0%		0.0%		0.0%

				60.0		70.0		60.0												65.0		80.0		70.0

				70.0		70.0		75.0												75.0		70.0		75.0

				65.0		65.0		50.0												65.0		75.0		70.0

		кол-во		3		3		3		0		0		0				кол-во		3		3		3		0		0		0

		корень		1.7320508076		1.7320508076		1.7320508076		0		0		0				корень		1.7320508076		1.7320508076		1.7320508076		0		0		0

		среднее		65.0		68.3		61.7		0.0		0.0		0.0				среднее		68.3		75.0		71.7		0.0		0.0		0.0

		отклон		5		2.8867513459		12.5830573921		17.136923619		0						отклон		5.7735026919		5		2.8867513459		0		0

		ошибка		2.9		1.7		7.3		0.0		0.0						ошибка		3.3		2.9		1.7		0.0		0.0

		вариац		7.6923076923		4.2245141648		20.4049579332		0		0						вариац		8.4490283296		6.6666666667		4.0280251339		0		0

		точность		4.4411559168		2.4390243902		11.7808079555		0		0						точность		4.8780487805		3.8490017946		2.3255813953		0		0





приживаемость почек

		

								Повторность 1		Повторность 2		Повторность 3

				MS		безгормональная		5		6		4		4.4

						БАП 1,0 мг/л		8		3		5		7.3

						Кн 1,0 мг/л		11		8		9		5.8

						ТДЗ 1,0 мг/л		4		3		6		2.9

				B5		безгормональная		10		9		12		4.4

						БАП 1,0 мг/л		15		14		12		4.4

						Кн 1,0 мг/л		12		16		15		6

						БАП 1,0 мг/л + НУК 0,5 мг/л		13		11		14		4.4

						Кн 1,0 мг/л + НУК 0,5 мг/л		12		13		10		4.4

				WPM		безгормональная		12		15		10		7.3

						БАП 1,0 мг/л		12		14		13		2.9

						Кн 1,0 мг/л		14		14		13		1.7

				MS		безгормональная		25		4.4

						1,0 6-БАП		26.7		7.3

						1,0 Кн		46.7		5.8

						1,0 ТДЗ		21.7		2.9

				B5		безгормональная		51.7		4.4

						1,0 6-БАП		68.3		4.4

						1,0 Кн		71.7		6

						1,0 6-БАП + 0,5 НУК		63.3		4.4

						1,0 Кн + 0,5 НУК		58.3		4.4

				WPM		безгормональная		61.7		7.3

						1,0 6-БАП		65		2.9

						1,0 Кн		68.3		1.7





приживаемость почек

		



Повторность 1

Повторность 2

Повторность 3



приживаемость побегов

				4.4		4.4

				7.3		7.3

				5.8		5.8

				2.9		2.9

				NaN		NaN

				4.4		4.4

				4.4		4.4

				6		6

				4.4		4.4

				4.4		4.4

				NaN		NaN

				7.3		7.3

				2.9		2.9

				1.7		1.7



Варианты питательных сред, мг/л

Приживаемость латеральных почек, %

25,0

65,0



		

						MS		безгормональная		40		5.8

								1,0 6-БАП		48.3		1.7

								1,0 Кн		45		2.9

						B5		безгормональная		65		2.9

								1,0 6-БАП		70		5.8

								1,0 Кн		70		2.9

						WPM		безгормональная		68.3		3.3

								1,0 6-БАП		75		2.9

								1,0 Кн		71.7		1.7





				5.8		5.8

				1.7		1.7

				2.9		2.9

				NaN		NaN

				2.9		2.9

				5.8		5.8

				2.9		2.9

				NaN		NaN

				3.3		3.3

				2.9		2.9

				1.7		1.7



Варианты питательных сред, мг/л

Приживаемость молодых побегов, %

40,0

45,0

65,0

70,0

70,0

75,0




_1662388548.xls
Диаграмма1

		безгормональная
MS		5.8		5.8

		1,0 6-БАП		6		6

		1,0 Кн		8.8		8.8

		1,0 ТДЗ		2.9		2.9

				NaN		NaN

		безгормональная
B5		7.6		7.6

		1,0 6-БАП		6		6

		1,0 Кн		6		6

		1,0 ТДЗ		3.3		3.3

				NaN		NaN

		безгормональная
WPM		1.7		1.7

		1,0 6-БАП		5		5

		1,0 Кн		12.6		12.6

		1,0 ТДЗ		8.8		8.8



Варианты питательных сред, мг/л

Приживаемость эксплантов, %

60,0

20,0

70,0

25,0

25,0

60

76.7

43.3

20

70

76.7

41.7

31.7

41.7

25

25

13.3



этап - ввод в культуру БАП

		№ побега		Длина побегов миндаля Лидебуровского из Алматы на 04.05.2018																№ побега		Длина побегов миндаля Лидебуровского из Алматы на 04.05.2018																		Приживаемость эксплантов миндаля Лидебуровского из Алматы на 2018

				МС б/г №1 от 18.04.2018 (мол. поб.)		МС + БАП 1,0 мг/л №2 от 18.04.2018 (мол. поб.)		ВПМ б/г №1 от 19.04.2018 (мол. поб.)		ВПМ + БАП 1,0 мг/л №2 от 19.04.2018 (мол. поб.)		В5 б/г №1 от 17.04.2018 (мол. поб.)		В5 + БАП 1,0 мг/л №2 от 17.04.2018 (мол. поб.)								МС б/г №1 от 18.04.2018 (мол. поб.)		МС + БАП 1,0 мг/л №2 от 18.04.2018 (мол. поб.)		ВПМ б/г №1 от 19.04.2018 (мол. поб.)		ВПМ + БАП 1,0 мг/л №2 от 19.04.2018 (мол. поб.)		В5 б/г №1 от 17.04.2018 (мол. поб.)		В5 + БАП 1,0 мг/л №2 от 17.04.2018 (мол. поб.)								МС+ БАП 1,5 мг/л № от 2018 (мол. поб.)		МС + БАП 3,0 мг/л № от 2018 (мол. поб.)		ВПМ + БАП 1,5 мг/л №1 от 2018 (мол. поб.)		ВПМ + БАП 3,0 мг/л №2 от 2018 (мол. поб.)		В5 + БАП 1,5 мг/л №1 от 2018 (мол. поб.)		В5 + БАП 3,0 мг/л №2 от 2018 (мол. поб.)

		1		1.3		0.3				0.2		0.6		0.3						1		1.3		1.3		0.8		0.9		1		1.2						1		1.2		1.1		0.5		0.3		0.7		0.5

		2		1.5		0.4				0.2		0.6		0.6						2		1.3		1.3		0.9		0.9		1.2		1.2						2		1.3		1.3		0.6		0.5		0.7		0.6

		3		1.8		0.5				0.3		0.7		0.6						3		1.4		1.4		0.9		1.1		1.2		1.3						3		1.4		1.3		0.7				0.7		0.7

		4		2.5		0.6				0.4		1.1		0.6						4		1.5		1.5		1				1.3		1.3						4		1.4		1.4		0.8				0.8		0.8

		5				0.6						1.2		0.7						5		1.5		1.6		1.2				1.3		1.3						5		1.5		1.4		0.9				0.9		0.9

		6				0.6						1.3		0.7						6		1.5		1.6		1.3				1.3		1.4						6		1.6		1.5						0.9		0.9

		7				0.7						1.6		0.7						7		1.8		1.6		1.4				1.4		1.4						7		1.6		1.6						0.9		1.2

		8				0.8								0.7						8		1.9		1.8		1.4				1.5		1.5						8		1.7		1.6						1.1		1.4

		9				0.9								0.7						9		1.9		1.9						1.5		1.5						9		1.9		1.7						1.1		1.5

		10				1.2								0.7						10		2.3		2						1.5		1.5						10		2.1		1.7						1.1

		11				1.2								0.7						11		2.4		2						1.6		1.7						11		2.1		1.8						1.2

		12				1.4								0.8						12		2.5		2.1						1.6		1.7						12		2.2		1.9						1.3

		13				1.5								0.8						13				2.1						1.8		1.8						13		2.4		1.9						1.3

		14				1.6								0.8						14				2.1						1.9		1.9						14										1.3

		15				1.8								0.9						15				2.5						2.3		2.2						15

		16				1.9								0.9						16				2.8						2.5		2.5						16

																				17										2.6								17

		17				2								1						1		1.3		1.2		0.8		0.9		1.1		1.2						1		1.3		1.3		0.4		0.4		0.6		0.7

		18				2								1.1						2		1.3		1.2		0.8		0.9		1.2		1.2						2		1.3		1.3		0.6		0.6		0.6		0.8

		19				2.2								1.2						3		1.4		1.3		0.9		1.2		1.2		1.3						3		1.3		1.3		0.9				0.7		0.8

		20				2.2								1.5						4		1.5		1.4		1		1.2		1.2		1.4						4		1.4		1.4						0.8		0.9

		21				2.5								1.5						5		1.7		1.4		1.3		1.3		1.2		1.4						5		1.5		1.5						0.8		0.9

		22				2.8								1.5						6		1.8		1.4		1.3		1.4		1.3		1.5						6		1.5		1.6						0.9		1.1

		23												1.7						7		1.8		1.5		1.4				1.3		1.6						7		1.6		1.6						0.9		1.1

		24												1.8						8		2.2		1.7		1.4				1.5		1.9						8		1.8		1.6						0.9		1.2

																				9		2.3		1.8						1.7		1.9						9		1.8		1.8						1.1		1.2

																				10		2.4		2.2						1.8		1.9						10		1.9		2.1						1.1		1.2

																				11				2.3						2.2		2.2						11		2.1		2.3						1.3		1.4

																				12				2.5						2.3		2.3						12		2.1		2.3						1.3		1.4

																				13				2.5						2.7		2.5						13		2.2								1.3		1.4

																				14																		14										1.4

																				15																		15										1.4

																				1		1.4		1.2		0.7		1		1.1		1.3						1		1.3		1.4		0.4		0.6		0.7		0.5

																				2		1.4		1.2		0.9		1		1.2		1.4						2		1.4		1.5		0.6		0.6		0.7		0.5

																				3		1.5		1.3		1		1.1		1.3		1.5						3		1.5		1.5		0.6		0.7		0.8		0.6

																				4		1.5		1.4		1		1.2		1.4		1.5						4		1.5		1.6				0.8		0.8		0.7

																				5		1.6		1.5		1.2		1.3		1.6		1.5						5		1.6		1.7						0.8		0.8

																				6		1.6		1.6		1.3		1.4		1.7		1.6						6		1.6		1.8						0.9		0.8

																				7		1.7		1.6		1.4				1.8		1.8						7		1.6		1.8						0.9		0.9

																				8		1.8		1.7		1.4				1.9		1.8						8		1.7		2.2						1.1		1.1

																				9		1.8		1.7		1.4				1.9		1.8						9		1.7		2.3						1.2		1.3

																				10		1.9		1.8						2.3		1.9						10		1.9		2.4						1.3		1.5

																				11		1.9		1.8						2.4		2.1						11		2.1								1.4		1.6

																				12		2.1		1.9						2.6		2.1						12		2.2								1.5

																				13		1.8		2.1								2.1						13		2.4								1.5

																				14		1.8		2.2								2.3						14		2.4

																				15				2.2								2.3						15		2.4

																				16				2.4								2.5						16

																				17				2.7								2.6						17

		кол-во		4		22		0		4		7		24						кол-во		36		46		25		15		42		46						кол-во		41		35		11		8		42		33

		корень		2		4.6904157598		0		2		2.6457513111		4.8989794856						корень		6		6.7823299831		5		3.8729833462		6.4807406984		6.7823299831						корень		6.4031242374		5.9160797831		3.3166247904		2.8284271247		6.4807406984		5.7445626465

		среднее		1.775		1.350		0.000		0.275		1.014		0.938						среднее		1.74		1.79		1.12		1.12		1.65		1.73						среднее		1.744		1.671		0.636		0.563		1.017		0.997

		отклон		0.5251983752		0.7462605188		0		0.0957427108		0.3891382421		0.3943211007						отклон		0.3451247761		0.436261013		0.2437211521		0.182051798		0.4794499365		0.4089104174						отклон		0.3619729137		0.3348146358		0.1747725795		0.1597989809		0.2667936689		0.324504284

		ошибка		0.263		0.159		0.000		0.048		0.147		0.080						ошибка		0.06		0.06		0.05		0.05		0.07		0.06						ошибка		0.057		0.057		0.053		0.056		0.041		0.056

		вариац		29.5886408574		55.2785569474		0		34.8155311911		38.3657421743		42.060917405						вариац		19.7842228365		24.383969137		21.6833765248		16.2546248184		29.015702207		23.5712771942						вариац		20.7564887569		20.0316448761		27.464262493		28.4087077095		26.242000224		32.5490619161

		точность		14.7943204287		11.7854279403		0		17.4077655956		14.5008875225		8.585648813						точность		3.2973704728		3.5952201084		4.336675305		4.1969260814		4.477220052		3.4753952186						точность		3.2416189328		3.3859659792		8.2807867121		10.0439949331		4.0492285443		5.6660644019

																				пролиферация

				Приживаемость эксплантов миндаля Лидебуровского из Алматы на 04.05.2018																		22		40						24		36								Приживаемость эксплантов миндаля Лидебуровского из Алматы на 2018

				МС б/г №1 от 18.04.2018 (мол. поб.)		МС + БАП 1,0 мг/л №2 от 18.04.2018 (мол. поб.)		ВПМ б/г №1 от 19.04.2018 (мол. поб.)		ВПМ + БАП 1,0 мг/л №2 от 19.04.2018 (мол. поб.)		В5 б/г №1 от 17.04.2018 (мол. поб.)		В5 + БАП 1,0 мг/л №2 от 17.04.2018 (мол. поб.)								61.1%		87.0%		0.0%		0.0%		57.1%		78.3%								МС+ БАП 1,5 мг/л № от 2018 (мол. поб.)		МС + БАП 3,0 мг/л № от 2018 (мол. поб.)		ВПМ + БАП 1,5 мг/л №1 от 2018 (мол. поб.)		ВПМ + БАП 3,0 мг/л №2 от 2018 (мол. поб.)		В5 + БАП 1,5 мг/л №1 от 2018 (мол. поб.)		В5 + БАП 3,0 мг/л №2 от 2018 (мол. поб.)

		Посажено		10		31		10		16		10		30												длина побегов с эксплантов								длина побегов с эксплантов				Посажено

		Выжило, шт		6		23		5		4		7		23								1		2		0.6		1		1		1		0.5		0.8		Выжило, шт

		Выжило, %		60.0%		74.2%		50.0%		25.0%		70.0%		76.7%								1		2		0.6		1		1		1		0.5		0.8		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

																						1		2		0.6		1.1		1		2		0.5		0.8

																						1		2		0.6		1.1		1		2		0.5		0.9

		Посажено		20		20		20		20		20		20								1		2		0.7		1.1		1		2		0.6		0.9		Посажено		20		20		20		20		20		20

		Выжило, шт		12		16		8		3		17		16								1		2		0.8		1.1		1		2		0.6		0.9		Выжило, шт		13		13		5		2		14		9

		Выжило, %		60.0%		80.0%		40.0%		15.0%		85.0%		80.0%								2		3		0.9		1.2		1		2		0.6		0.9		Выжило, %		65.0%		65.0%		25.0%		10.0%		70.0%		45.0%

																						2		3		0.9		1.2		1		2		0.8		1.2

		Посажено		20		20		20		20		20		20								2		3		0.9		1.3		1		2		0.8		1.2		Посажено		20		20		20		20		20		20

		Выжило, шт		10		13		8		6		13		13								2		3		1		1.5		1		2		0.9		1.3		Выжило, шт		13		12		3		2		15		13

		Выжило, %		50.0%		65.0%		40.0%		30.0%		65.0%		65.0%								2		3		1.1		1.5		1		2		1		1.3		Выжило, %		65.0%		60.0%		15.0%		10.0%		75.0%		65.0%

																						2		3		1.1		1.6		1		2		1		1.3

		Посажено		20		20		20		20		20		20								2		3		1.2		1.6		1		2		1.1		1.3		Посажено		20		20		20		20		20		20

		Выжило, шт		14		17		9		6		12		17								2		3		1.3		1.8		2		2		1.2		1.4		Выжило, шт		15		10		3		4		13		11

		Выжило, %		70.0%		85.0%		45.0%		30.0%		60.0%		85.0%								2		3		1.2		1.8		2		2		1.2		1.4		Выжило, %		75.0%		50.0%		15.0%		20.0%		65.0%		55.0%

																						2		3		1.3		1.9		2		3		1.2		1.4

		Посажено		60		60		60		60		60		60								2		3		1.3		2		2		3		1.2		1.4		Посажено		60		60		60		60		60		60

		Выжило, шт		36		46		25		15		42		46										3				2		2		3		1.3		1.4		Выжило, шт		41		35		11		8		42		33

		Выжило, %		60%		76.7%		41.7%		25.0%		70.0%		76.7%										3				2		2		3		1.3		1.5		Выжило, %		68.3%		58.3%		18.3%		13.3%		70.0%		55.0%

																								4				2.1		2		3		1.4		1.5

				60		80		40		15		85		80										4				2.1		2		3		1.4		1.7

				50		65		40		30		65		65										4				2.1		2		3		1.5		1.7

				70		85		45		30		60		85										4				2.1		2		4		1.5		1.8

		кол-во		3		3		3		3		3		3		0								4				2.1		2		4		1.5		1.9

		корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0								4				2.2				4				2.2

		среднее		60.0		76.7		41.7		25.0		70.0		76.7		0.000								4				2.2				4				2.2

		отклон		10		10.4083299973		2.8867513459		8.6602540378		13.2287565553		10.4083299973		0								4				2.2				4				2.2

		ошибка		5.8		6.0		1.7		5.0		7.6		6.0		0.000								4				2.2				4				2.3

		вариац		16.6666666667		13.5760826052		6.9282032303		34.6410161514		18.8982236505		13.5760826052		0								4.000				2.4				4.000				2.3

		точность		9.6225044865		7.8381549467		4		20		10.9108945118		7.8381549467		0								4				2.4				4				2.4

																								4.000				2.4				4.000				2.400

																								4				2.4				4				2.4

																								4				2.5				4				2.4

																								4				2.5				4				2.4

																								4				2.5				4				2.5

																								5				2.5				4				2.5

																								5				2.6

																								5				2.6

																								5				2.6

																								5				2.6

																				кол-во		17		40		17		40		24		36		24		36

																				корень		4.1231056256		6.3245553203		4.1231056256		6.3245553203		4.8989794856		6		4.8989794856		6

																				среднее		1.688		3.538		0.969		1.951		1.478		2.971		1.026		1.660

																				отклон		0.4787135539		0.8839550431		0.2574716813		0.5159925514		0.5107539185		0.9544235798		0.3519005429		0.5699329166

																				ошибка		0.116		0.140		0.062		0.082		0.104		0.159		0.072		0.095

																				вариац		28.3682106002		24.9813381745		26.5777219397		26.443770702		34.5510003661		32.1200243214		34.295391893		34.3333082283

																				точность		6.8803016891		3.9498963815		6.4460444027		4.1811272671		7.0526934166		5.3533373869		7.0005175556		5.722218038





ввод в культуру кинетин

						№ побега		Длина побегов миндаля Лидебуровского из Алматы

								МС б/г №1 (мол. поб.)		МС + Кн 1,0 мг/л №2 (мол. поб.)		ВПМ б/г №1 (мол. поб.)		ВПМ + Кн 1,0 мг/л №2  (мол. поб.)		В5 б/г №1 (мол. поб.)		В5 + Кн 1,0 мг/л №2  (мол. поб.)

						1				1				0.9				1

						2				1				1				1.2

						3				1.1				1				1.2

						4				1.2				1				1.3

						5				1.2				1.1				1.4

						6				1.3				1.2				1.6

						7				1.4				1.2

						8				1.4

						9				1.4

						10				1.5

						11				1.6

						12				1.8

						1				0.9				1.1				1

						2				1.1				1.1				1.1

						3				1.3				1.1				1.1

						4				1.3				1.2				1.2

						5				1.5				1.2				1.5

						6				1.6				1.3				1.5

						7								1.4				1.5

						8								1.4				1.6

						9												1.6

						1				1.2								1.1

						2				1.2								1.1

						3				1.2								1.1

						4				1.3								1.2

						5				1.4								1.2

						6				1.6								1.3

						7				1.7								1.4

						8				1.9								1.5

						9												1.5

						10												1.6

						кол-во		0		26		0		15		0		25

						корень		0		5.0990195136		0		3.8729833462		0		5

						среднее		0.000		1.350		0.000		1.147		0.000		1.312

						отклон		0		0.2501999201		0		0.1457329587		0		0.2047763007

						ошибка		0.000		0.049		0.000		0.038		0.000		0.041

						вариац		0		18.5333274121		0		12.7092696501		0		15.6079497494

						точность		0		3.6346845433		0		3.2815193131		0		3.1215899499

						№ побега		Длина побегов миндаля Лидебуровского из Алматы

								МС б/г №1 (мол. поб.)		МС + Кн 1,0 мг/л №2 (мол. поб.)		ВПМ б/г №1 (мол. поб.)		ВПМ + Кн 1,0 мг/л №2  (мол. поб.)		В5 б/г №1 (мол. поб.)		В5 + Кн 1,0 мг/л №2  (мол. поб.)

						Посажено

						Выжило, шт

						Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

						Посажено				20				20				20

						Выжило, шт				12				7				6

						Выжило, %		0.0%		60.0%		0.0%		35.0%		0.0%		30.0%

						Посажено				20				20				20

						Выжило, шт				6				8				9

						Выжило, %		0.0%		30.0%		0.0%		40.0%		0.0%		45.0%

						Посажено				20				20				20

						Выжило, шт				8				0				10

						Выжило, %		0.0%		40.0%		0.0%		0.0%		0.0%		50.0%

						Посажено		0		60		0		60		0		60

						Выжило, шт		0		26		0		15		0		25

						Выжило, %		0.0%		43.3%		0.0%		25.0%		0.0%		41.7%

										60				35				30

										30				40				45

										40				0				50

						кол-во		0		3		0		3		0		3		0

						корень		0		1.7320508076		0		1.7320508076		0		1.7320508076		0

						среднее		0.0		43.3		0.0		25.0		0.0		41.7		0.000

						отклон		0		15.2752523165		0		21.7944947177		0		10.4083299973		0

						ошибка		0.0		8.8		0.0		12.6		0.0		6.0		0.000

						вариац		0		35.2505822689		0		87.1779788708		0		24.9799919936		0

						точность		0		20.351933162		0		50.3322295685		0		14.4222051019		0





ввод в культуру тдз

		№ побега		Длина побегов миндаля Лидебуровского из Алматы

				МС б/г №1 (мол. поб.)		МС + ТДЗ 1,0 мг/л №2 (мол. поб.)		ВПМ б/г №1 (мол. поб.)		ВПМ + ТДЗ 1,0 мг/л №2  (мол. поб.)		В5 б/г №1 (мол. поб.)		В5 + ТДЗ 1,0 мг/л №2  (мол. поб.)

		1				1.3				0.6				0.6

		2				1.3				0.8				0.6

		3				1.4				0.8				0.6

		4				1.5								0.7

		5				1.6								0.7

		6				1.6								0.7

		7				1.6								0.8

		8				1.8								0.8

		9				1.9								0.9

		10				2								0.9

		11				2								1.1

		12				2.1								1.3

		13				2.1								1.3

		14				2.1								1.5

		15				2.5								1.7

		16				2.8								1.8

		17

		1				1.2				0.3				0.6

		2				1.2				0.4				0.7

		3				1.3				0.6				0.7

		4				1.4				0.7				0.7

		5				1.4				0.8				0.8

		6				1.4				0.8				0.8

		7				1.5								0.9

		8				1.7								1.1

		9				1.8								1.2

		10				2.2								1.3

		11				2.3								1.5

		12				2.5								1.6

		13				2.5								1.8

		14

		15

		1				1.2				0.3				0.6

		2				1.2				0.5				0.6

		3				1.3				0.6				0.6

		4				1.4				0.8				0.7

		5				1.5				0.8				0.7

		6				1.6				0.9				0.7

		7				1.6								0.8

		8				1.7								0.8

		9				1.7								0.9

		10				1.8								0.9

		11				1.8								1.2

		12				1.9								1.3

		13				2.1								1.3

		14				2.2								1.4

		15				2.2								1.5

		16				2.4								1.6

		17				2.7								1.7

		кол-во		0		46		0		15		0		46

		корень		0		6.7823299831		0		3.8729833462		0		6.7823299831

		среднее		0.000		1.789		0.000		0.647		0.000		1.022

		отклон		0		0.436261013		0		0.1959105724		0		0.3840792994

		ошибка		0.000		0.064		0.000		0.051		0.000		0.057

		вариац		0		24.383969137		0		30.2954493413		0		37.5907399394

		точность		0		3.5952201084		0		7.8222513843		0		5.54245223

		№ побега		Длина побегов миндаля Лидебуровского из Алматы

				МС б/г №1 (мол. поб.)		МС + ТДЗ 1,0 мг/л №2 (мол. поб.)		ВПМ б/г №1 (мол. поб.)		ВПМ + ТДЗ 1,0 мг/л №2  (мол. поб.)		В5 б/г №1 (мол. поб.)		В5 + ТДЗ 1,0 мг/л №2  (мол. поб.)

		Посажено

		Выжило, шт

		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено				20				20				20

		Выжило, шт				3				7				6

		Выжило, %		0.0%		15.0%		0.0%		35.0%		0.0%		30.0%

		Посажено				20				20				20

		Выжило, шт				4				5				0

		Выжило, %		0.0%		20.0%		0.0%		25.0%		0.0%		0.0%

		Посажено				20				20				20

		Выжило, шт				5				7				2

		Выжило, %		0.0%		25.0%		0.0%		35.0%		0.0%		10.0%

		Посажено		0		60		0		60		0		60

		Выжило, шт		0		12		0		19		0		8

		Выжило, %		0.0%		20.0%		0.0%		31.7%		0.0%		13.3%

						15				35				30

						20				25				0

						25				35				10

		кол-во		0		3		0		3		0		3

		корень		0		1.7320508076		0		1.7320508076		0		1.7320508076

		среднее		0.0		20.0		0.0		31.7		0.0		13.3

		отклон		0		5		0		5.7735026919		0		15.2752523165

		ошибка		0.0		2.9		0.0		3.3		0.0		8.8

		вариац		0		25		0		18.2321137639		0		114.5643923739

		точность		0		14.4337567297		0		10.5263157895		0		66.1437827766





ввод в культуру ауксины и имк

		№ побега		Длина побегов миндаля Лидебуровского из Алматы

				МС + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		МС + ИМК 1,0 мг/л №2 (мол. поб.)				ВПМ + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		ВПМ + ИМК 1,0 мг/л  (мол. поб.)				В5+ БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		В5 + ИМК 1,0 мг/л  (мол. поб.)

		1				1.3						0.6						0.6

		2				1.3						0.8						0.6

		3				1.4						0.8						0.6

		4				1.5												0.7

		5				1.6												0.7

		6				1.6												0.7

		7				1.6												0.8

		8				1.8												0.8

		9				1.9												0.9

		10				2												0.9

		11				2												1.1

		12				2.1												1.3

		13				2.1												1.3

		14				2.1												1.5

		15				2.5												1.7

		16				2.8												1.8

		17

		1				1.2						0.3						0.6

		2				1.2						0.4						0.7

		3				1.3						0.6						0.7

		4				1.4						0.7						0.7

		5				1.4						0.8						0.8

		6				1.4						0.8						0.8

		7				1.5												0.9

		8				1.7												1.1

		9				1.8												1.2

		10				2.2												1.3

		11				2.3												1.5

		12				2.5												1.6

		13				2.5												1.8

		14

		15

		1				1.2						0.3						0.6

		2				1.2						0.5						0.6

		3				1.3						0.6						0.6

		4				1.4						0.8						0.7

		5				1.5						0.8						0.7

		6				1.6						0.9						0.7

		7				1.6												0.8

		8				1.7												0.8

		9				1.7												0.9

		10				1.8												0.9

		11				1.8												1.2

		12				1.9												1.3

		13				2.1												1.3

		14				2.2												1.4

		15				2.2												1.5

		16				2.4												1.6

		17				2.7												1.7

		кол-во		0		46				0		15				0		46

		корень		0		6.7823299831				0		3.8729833462				0		6.7823299831

		среднее		0.000		1.789				0.000		0.647				0.000		1.022

		отклон		0		0.436261013				0		0.1959105724				0		0.3840792994

		ошибка		0.000		0.064				0.000		0.051				0.000		0.057

		вариац		0		24.383969137				0		30.2954493413				0		37.5907399394

		точность		0		3.5952201084				0		7.8222513843				0		5.54245223

		№ побега		Длина побегов миндаля Лидебуровского из Алматы

				МС + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		МС + ИМК 1,0 мг/л (мол. поб.)		МС + Кн 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		ВПМ + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		ВПМ + ИМК 1,0 мг/л  (мол. поб.)		ВПМ + Кн 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		В5 + БАП 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)		В5 + ИМК 1,0 мг/л   (мол. поб.)		В5 + Кн 1,0 мг/л + НУК 0,5 мг/л (мол. поб.)

		Посажено

		Выжило, шт

		Выжило, %		0.0%		0.0%				0.0%		0.0%				0.0%		0.0%

		Посажено		20		20		20		20		20		20		20		20		20

		Выжило, шт		11		2		10		6		4		5		10		1		8

		Выжило, %		55.0%		10.0%		50.0%		30.0%		20.0%		25.0%		50.0%		5.0%		40.0%

		Посажено		20		20		20		20		20		20		20		20		20

		Выжило, шт		8		4		7		7		2		6		12		5		7

		Выжило, %		40.0%		20.0%		35.0%		35.0%		10.0%		30.0%		60.0%		25.0%		35.0%

		Посажено		20		20		20		20		20		20		20		20		20

		Выжило, шт		13		5		8		4		3		3		9		4		10

		Выжило, %		65.0%		25.0%		40.0%		20.0%		15.0%		15.0%		45.0%		20.0%		50.0%

		Посажено		60		60		60		60		60		60		60		60		60

		Выжило, шт		32		11		25		17		9		14		31		10		25

		Выжило, %		53.3%		18.3%		41.7%		28.3%		15.0%		23.3%		51.7%		16.7%		41.7%





ввод приживаемость

						Повторность 1		Повторность 2		Повторность 3

		MS		безгормональная		12		10		14

				БАП 1,0 мг/л		16		13		17

				БАП 1,0 мг/л+НУК 0,5 мг/л		11		8		13

				Кн 1,0 мг/л		12		6		8

				Кн 1,0 мг/л+НУК 0,5 мг/л		10		7		8

				ТДЗ 1,0 мг/л		3		4		5

				ИМК 1,0 мг/л		2		4		5

		B5		безгормональная		17		13		12

				БАП 1,0 мг/л		16		13		17

				БАП 1,0 мг/л+НУК 0,5 мг/л		10		12		9

				Кн 1,0 мг/л		6		9		10

				Кн 1,0 мг/л+НУК 0,5 мг/л		8		7		10

				ТДЗ 1,0 мг/л		7		5		7

				ИМК 1,0 мг/л		1		5		4

		WPM		безгормональная		8		8		9

				БАП 1,0 мг/л		3		6		6

				БАП 1,0 мг/л+НУК 0,5 мг/л		6		7		4

				Кн 1,0 мг/л		7		8		0

				Кн 1,0 мг/л+НУК 0,5 мг/л		5		6		3

				ТДЗ 1,0 мг/л		6		0		2

				ИМК 1,0 мг/л		4		2		3

						Повторность 1		Повторность 2		Повторность 3

		MS		безгормональная		12		10		14

				БАП 1,0 мг/л		16		13		17

				Кн 1,0 мг/л		12		6		8

				ТДЗ 1,0 мг/л		3		4		5

		B5		безгормональная		17		13		12

				БАП 1,0 мг/л		16		13		17

				Кн 1,0 мг/л		6		9		10

				ТДЗ 1,0 мг/л		7		5		7

		WPM		безгормональная		8		8		9

				БАП 1,0 мг/л		3		6		6

				Кн 1,0 мг/л		7		8		0

				ТДЗ 1,0 мг/л		6		0		2

		MS		безгормональная		60		5.8

				1,0 6-БАП		76.7		6

				1,0 Кн		43.3		8.8

				1,0 ТДЗ		20		2.9

		B5		безгормональная		70		7.6

				1,0 6-БАП		76.7		6

				1,0 Кн		41.7		6

				1,0 ТДЗ		31.7		3.3

		WPM		безгормональная		41.7		1.7

				1,0 6-БАП		25		5

				1,0 Кн		25		12.6

				1,0 ТДЗ		13.3		8.8





ввод приживаемость

		



60,0

Повторность 1

Повторность 2

Повторность 3

Питательные среды

Приживаемость эксплантов, %



стерилизация

				5.8		5.8

				6		6

				8.8		8.8

				2.9		2.9

				NaN		NaN

				7.6		7.6

				6		6

				6		6

				3.3		3.3

				NaN		NaN

				1.7		1.7

				5		5

				12.6		12.6

				8.8		8.8
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Повторность 1

Повторность 2

Повторность 3

Варианты питательных сред

Приживаемость эксплантов, %

Варианты питательных сред, мг/л

Приживаемость эксплантов, %

60,0

20,0

70,0

25,0

25,0



количество листье

						Латеральные почки с частью стебля, 1 опыт												Молодые побеги, 1 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		12		4		4		20				I		9		5		6		20

				II		14		4		2		20				II		10		4		6		20

				III		11		8		1		20				III		11		4		5		20

				IV		5		14		1		20				IV		14		5		1		20

						Латеральные почки с частью стебля, 2 опыт												Молодые побеги, 2 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		12		5		3		20				I		9		3		8		20

				II		11		7		2		20				II		12		5		3		20

				III		10		8		2		20				III		13		4		3		20

				IV		8		10		2		20				IV		13		6		1		20

						Латеральные почки с частью стебля, 3 опыт												Молодые побеги, 3 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		10		6		4		20				I		11		3		6		20

				II		12		5		3		20				II		12		3		5		20

				III		10		7		3		20				III		13		4		3		20

				IV		8		11		1		20				IV		16		4		0		20

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		34		15		11		60				I		29		11		20		60

				II		37		16		7		60				II		34		12		14		60

				III		31		23		6		60				III		37		12		11		60

				IV		21		35		4		60				IV		43		15		2		60

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, %		Контаминированные, %		Погибшие, %								Жизнеспособные, %		Контаминированные, %		Погибшие, %

				I		56.67		25.00		18.33		100				I		48.33		18.33		33.33		100

				II		61.67		26.67		11.67		100				II		56.67		20.00		23.33		100

				III		51.67		38.33		10.00		100				III		61.67		20.00		18.33		100

				IV		35.00		58.33		6.67		100				IV		71.67		25.00		3.33		100

																		I		II		III		IV

										Жизнеспособные		Контаминированные		Погибшие

						Латеральные почки с частью стебля		I		56.7		25		18.3		100

								II		61.7		26.7		11.6		100

								III		51.7		38.3		10		100

								IV		35		58.3		6.7		100

						Молодые побеги после выгонки при комнатной температуре		I		48.3		18.3		33.4		100

								II		56.7		20		23.3		100

								III		61.7		20		18.3		100

								IV		71.7		25		3.3		100





количество листье

		



Жизнеспособные

Контаминированные

Погибшие

Режим стерилизации

Количество эксплантов, %

35,0

25,0

20,0

20,0

25,0

10,0



тест дункана высота побегов

		№ побега		Количество листьев на первичном экспланте миндаля Лидебуровского из Алматы

				МС		МС + БАП 1,0 мг/л		МС + Кн 1,0 мг/л		В5		В5 + БАП 1,0 мг/л		В5 + Кн 1,0 мг/л		ВПМ		ВПМ + БАП 1,0 мг/л		ВПМ + Кн 1,0 мг/л						Duncan test; variable Количество листьев (миндаль Алматы)
Homogenous Groups, alpha = ,05000
Error: Between MS = ,47815, df = 267,00

		1		5		9		5		5		8		4		3		4		3

		2		7		8		6		7		7		5		4		4		3						Среда		средняя

		3		6		8		4		5		7		6		3		4		3						ВПМ		3.160000		e

		4		6		8		4		7		8		4		3				4						ВПМ + Кн 1,0		3.333333		e

		5		5		9		6		7		8		5		3				4						ВПМ + БАП 1,0		3.533333		e

		6		6		8		5		5		7		6		3				3						В5 + Кн 1,0		4.960000				d

		7		7		7		4		5		8				4				3						МС + Кн 1,0		5.076923				d

		8		6		9		4		6		8				3										В5		6.023810						c

		9		6		9		5		5		7														МС		6.166667						c

		10		5		8		6		6		7														В5 + БАП 1,0		7.586957								b

		11		6		9		5		7		8														МС + БАП 1,0		8.434783										a

		12		7		7		4		6		7

		13				9				5		7

		14				8				5		8

		15				9				7		8

		16				9				6		8

		17								6

		1		7		9		4		5		8		5		3		3		3

		2		6		9		4		5		8		5		3		4		3

		3		6		9		6		7		7		6		3		3		4

		4		7		8		5		6		8		4		4		3		3

		5		6		9		6		5		8		6		2		4		3

		6		5		8		6		7		7		4		3		4		4

		7		6		8				6		7		5		3				3

		8		7		9				5		8		4		3				4

		9		6		8				5		8		4

		10		5		9				7		7

		11				9				7		8

		12				7				6		7

		13				9				6		8

		14

		15

		1		6		9		5		7		8		4		4		3

		2		6		9		4		7		8		5		4		3

		3		7		9		5		7		8		4		3		4

		4		7		8		6		5		8		6		3		3

		5		5		7		6		6		7		5		3		3

		6		6		9		6		5		8		5		2		4

		7		6		9		5		7		7		4		3

		8		7		8		6		6		8		6		3

		9		6		9				6		7		6		4

		10		7		8				7		7		6

		11		6		9				6		8

		12		6		7				7		7

		13		7		8						8

		14		7		8						8

		15				9						7

		16				9						8

		17				8						7

		кол-во		36		46		26		42		46		25		25		15		15

		корень		6		6.7823299831		5.0990195136		6.4807406984		6.7823299831		5		5		3.8729833462		3.8729833462

		среднее		6.167		8.435		5.077		6.024		7.587		4.960		3.160		3.533		3.333

		отклон		0.6969320524		0.6880624621		0.8448941672		0.8406761285		0.4978213404		0.8406346809		0.5537749242		0.5163977795		0.4879500365

		ошибка		0.116		0.101		0.166		0.130		0.073		0.168		0.111		0.133		0.126

		вариац		11.3016008503		8.1574415605		16.6418548094		13.9558882997		6.5615420224		16.9482798561		17.5245229175		14.6150314951		14.6385010942

		точность		1.8836001417		1.2027491409		3.2637362467		2.1534403163		0.9674465912		3.3896559712		3.5049045835		3.7735849057		3.7796447301
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										ВПМ + Кн 1,0		4





		

						Duncan test; variable Высота побегов (миндаль)
Homogenous Groups, alpha = ,05000
Error: Between MS = ,12899, df = 267,00

								Ввсота побегов

						Среда		Средняя		группы

						ВПМ + БАП 1,0		1.120000		c

						ВПМ б/г		1.124000		c

						ВПМ + Кн 1,0		1.146667		c				b

						В5 + Кн 1,0		1.312000		c				b

						МС + Кн 1,0		1.350000						b

						В5 б/г		1.652381				a

						В5 + БАП 1,0		1.734783				a

						МС б/г		1.744444				a

						МС + БАП 1,0		1.789130				a

						МС б/г		1.3

						МС б/г		1.3

						МС б/г		1.4

						МС б/г		1.5

						МС б/г		1.5

						МС б/г		1.5

						МС б/г		1.8

						МС б/г		1.9

						МС б/г		1.9

						МС б/г		2.3

						МС б/г		2.4

						МС б/г		2.5

						МС б/г		1.3

						МС б/г		1.3

						МС б/г		1.4

						МС б/г		1.5

						МС б/г		1.7

						МС б/г		1.8

						МС б/г		1.8

						МС б/г		2.2

						МС б/г		2.3

						МС б/г		2.4

						МС б/г		1.4

						МС б/г		1.4

						МС б/г		1.5

						МС б/г		1.5

						МС б/г		1.6

						МС б/г		1.6

						МС б/г		1.7

						МС б/г		1.8

						МС б/г		1.8

						МС б/г		1.9

						МС б/г		1.9

						МС б/г		2.1

						МС б/г		1.8

						МС б/г		1.8

						МС + БАП 1,0		1.3

						МС + БАП 1,0		1.3

						МС + БАП 1,0		1.4

						МС + БАП 1,0		1.5

						МС + БАП 1,0		1.6

						МС + БАП 1,0		1.6

						МС + БАП 1,0		1.6

						МС + БАП 1,0		1.8

						МС + БАП 1,0		1.9

						МС + БАП 1,0		2

						МС + БАП 1,0		2

						МС + БАП 1,0		2.1

						МС + БАП 1,0		2.1

						МС + БАП 1,0		2.1

						МС + БАП 1,0		2.5

						МС + БАП 1,0		2.8

						МС + БАП 1,0		1.2

						МС + БАП 1,0		1.2

						МС + БАП 1,0		1.3

						МС + БАП 1,0		1.4

						МС + БАП 1,0		1.4

						МС + БАП 1,0		1.4

						МС + БАП 1,0		1.5

						МС + БАП 1,0		1.7

						МС + БАП 1,0		1.8

						МС + БАП 1,0		2.2

						МС + БАП 1,0		2.3

						МС + БАП 1,0		2.5

						МС + БАП 1,0		2.5

						МС + БАП 1,0		1.2

						МС + БАП 1,0		1.2

						МС + БАП 1,0		1.3

						МС + БАП 1,0		1.4

						МС + БАП 1,0		1.5

						МС + БАП 1,0		1.6

						МС + БАП 1,0		1.6

						МС + БАП 1,0		1.7

						МС + БАП 1,0		1.7

						МС + БАП 1,0		1.8

						МС + БАП 1,0		1.8

						МС + БАП 1,0		1.9

						МС + БАП 1,0		2.1

						МС + БАП 1,0		2.2

						МС + БАП 1,0		2.2

						МС + БАП 1,0		2.4

						МС + БАП 1,0		2.7

						МС + Кн 1,0		1

						МС + Кн 1,0		1

						МС + Кн 1,0		1.1

						МС + Кн 1,0		1.2

						МС + Кн 1,0		1.2

						МС + Кн 1,0		1.3

						МС + Кн 1,0		1.4

						МС + Кн 1,0		1.4

						МС + Кн 1,0		1.4

						МС + Кн 1,0		1.5

						МС + Кн 1,0		1.6

						МС + Кн 1,0		1.8

						МС + Кн 1,0		0.9

						МС + Кн 1,0		1.1

						МС + Кн 1,0		1.3

						МС + Кн 1,0		1.3

						МС + Кн 1,0		1.5

						МС + Кн 1,0		1.6

						МС + Кн 1,0		1.2

						МС + Кн 1,0		1.2

						МС + Кн 1,0		1.2

						МС + Кн 1,0		1.3

						МС + Кн 1,0		1.4

						МС + Кн 1,0		1.6

						МС + Кн 1,0		1.7

						МС + Кн 1,0		1.9

						В5 б/г		1

						В5 б/г		1.2

						В5 б/г		1.2

						В5 б/г		1.3

						В5 б/г		1.3

						В5 б/г		1.3

						В5 б/г		1.4

						В5 б/г		1.5

						В5 б/г		1.5

						В5 б/г		1.5

						В5 б/г		1.6

						В5 б/г		1.6

						В5 б/г		1.8

						В5 б/г		1.9

						В5 б/г		2.3

						В5 б/г		2.5

						В5 б/г		2.6

						В5 б/г		1.1

						В5 б/г		1.2

						В5 б/г		1.2

						В5 б/г		1.2

						В5 б/г		1.2

						В5 б/г		1.3

						В5 б/г		1.3

						В5 б/г		1.5

						В5 б/г		1.7

						В5 б/г		1.8

						В5 б/г		2.2

						В5 б/г		2.3

						В5 б/г		2.7

						В5 б/г		1.1

						В5 б/г		1.2

						В5 б/г		1.3

						В5 б/г		1.4

						В5 б/г		1.6

						В5 б/г		1.7

						В5 б/г		1.8

						В5 б/г		1.9

						В5 б/г		1.9

						В5 б/г		2.3

						В5 б/г		2.4

						В5 б/г		2.6

						В5 + БАП 1,0		1.2

						В5 + БАП 1,0		1.2

						В5 + БАП 1,0		1.3

						В5 + БАП 1,0		1.3

						В5 + БАП 1,0		1.3

						В5 + БАП 1,0		1.4

						В5 + БАП 1,0		1.4

						В5 + БАП 1,0		1.5

						В5 + БАП 1,0		1.5

						В5 + БАП 1,0		1.5

						В5 + БАП 1,0		1.7

						В5 + БАП 1,0		1.7

						В5 + БАП 1,0		1.8

						В5 + БАП 1,0		1.9

						В5 + БАП 1,0		2.2

						В5 + БАП 1,0		2.5

						В5 + БАП 1,0		1.2

						В5 + БАП 1,0		1.2

						В5 + БАП 1,0		1.3

						В5 + БАП 1,0		1.4

						В5 + БАП 1,0		1.4

						В5 + БАП 1,0		1.5

						В5 + БАП 1,0		1.6

						В5 + БАП 1,0		1.9

						В5 + БАП 1,0		1.9

						В5 + БАП 1,0		1.9

						В5 + БАП 1,0		2.2

						В5 + БАП 1,0		2.3

						В5 + БАП 1,0		2.5

						В5 + БАП 1,0		1.3

						В5 + БАП 1,0		1.4

						В5 + БАП 1,0		1.5

						В5 + БАП 1,0		1.5

						В5 + БАП 1,0		1.5

						В5 + БАП 1,0		1.6

						В5 + БАП 1,0		1.8

						В5 + БАП 1,0		1.8

						В5 + БАП 1,0		1.8

						В5 + БАП 1,0		1.9

						В5 + БАП 1,0		2.1

						В5 + БАП 1,0		2.1

						В5 + БАП 1,0		2.1

						В5 + БАП 1,0		2.3

						В5 + БАП 1,0		2.3

						В5 + БАП 1,0		2.5

						В5 + БАП 1,0		2.6

						В5 + Кн 1,0		1

						В5 + Кн 1,0		1.2

						В5 + Кн 1,0		1.2

						В5 + Кн 1,0		1.3

						В5 + Кн 1,0		1.4

						В5 + Кн 1,0		1.6

						В5 + Кн 1,0		1

						В5 + Кн 1,0		1.1

						В5 + Кн 1,0		1.1

						В5 + Кн 1,0		1.2

						В5 + Кн 1,0		1.5

						В5 + Кн 1,0		1.5

						В5 + Кн 1,0		1.5

						В5 + Кн 1,0		1.6

						В5 + Кн 1,0		1.6

						В5 + Кн 1,0		1.1

						В5 + Кн 1,0		1.1

						В5 + Кн 1,0		1.1

						В5 + Кн 1,0		1.2

						В5 + Кн 1,0		1.2

						В5 + Кн 1,0		1.3

						В5 + Кн 1,0		1.4

						В5 + Кн 1,0		1.5

						В5 + Кн 1,0		1.5

						В5 + Кн 1,0		1.6

						ВПМ б/г		0.8

						ВПМ б/г		0.9

						ВПМ б/г		0.9

						ВПМ б/г		1

						ВПМ б/г		1.2

						ВПМ б/г		1.3

						ВПМ б/г		1.4

						ВПМ б/г		1.4

						ВПМ б/г		0.8

						ВПМ б/г		0.8

						ВПМ б/г		0.9

						ВПМ б/г		1

						ВПМ б/г		1.3

						ВПМ б/г		1.3

						ВПМ б/г		1.4

						ВПМ б/г		1.4

						ВПМ б/г		0.7

						ВПМ б/г		0.9

						ВПМ б/г		1

						ВПМ б/г		1

						ВПМ б/г		1.2

						ВПМ б/г		1.3

						ВПМ б/г		1.4

						ВПМ б/г		1.4

						ВПМ б/г		1.4

						ВПМ + БАП 1,0		0.9

						ВПМ + БАП 1,0		0.9

						ВПМ + БАП 1,0		1.1

						ВПМ + БАП 1,0		0.9

						ВПМ + БАП 1,0		0.9

						ВПМ + БАП 1,0		1.2

						ВПМ + БАП 1,0		1.2

						ВПМ + БАП 1,0		1.3

						ВПМ + БАП 1,0		1.4

						ВПМ + БАП 1,0		1

						ВПМ + БАП 1,0		1

						ВПМ + БАП 1,0		1.1

						ВПМ + БАП 1,0		1.2

						ВПМ + БАП 1,0		1.3

						ВПМ + БАП 1,0		1.4

						ВПМ + Кн 1,0		0.9

						ВПМ + Кн 1,0		1

						ВПМ + Кн 1,0		1

						ВПМ + Кн 1,0		1

						ВПМ + Кн 1,0		1.1

						ВПМ + Кн 1,0		1.2

						ВПМ + Кн 1,0		1.2

						ВПМ + Кн 1,0		1.1

						ВПМ + Кн 1,0		1.1

						ВПМ + Кн 1,0		1.1

						ВПМ + Кн 1,0		1.2

						ВПМ + Кн 1,0		1.2

						ВПМ + Кн 1,0		1.3

						ВПМ + Кн 1,0		1.4

						ВПМ + Кн 1,0		1.4






_1662385443.xls
Диаграмма1

		безгормональная
MS		5.8		5.8

		1,0 6-БАП		1.7		1.7

		1,0 Кн		2.9		2.9

				NaN		NaN

		безгормональная
B5		2.9		2.9

		1,0 6-БАП		5.8		5.8

		1,0 Кн		2.9		2.9

				NaN		NaN

		безгормональная
WPM		3.3		3.3

		1,0 6-БАП		2.9		2.9

		1,0 Кн		1.7		1.7



Варианты питательных сред, мг/л

Приживаемость молодых побегов, %
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стерилизация

						Латеральные почки с частью стебля, 1 опыт												Молодые побеги, 1 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		10		6		4		20				I		7		3		10		20

				II		12		5		3		20				II		6		4		10		20

				III		9		9		2		20				III		8		6		6		20

				IV		6		12		2		20				IV		12		7		1		20

						Латеральные почки с частью стебля, 2 опыт												Молодые побеги, 2 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		10		6		4		20				I		6		6		8		20

				II		11		7		2		20				II		9		5		6		20

				III		8		10		2		20				III		9		6		5		20

				IV		9		7		4		20				IV		15		5		0		20

						Латеральные почки с частью стебля, 3 опыт												Молодые побеги, 3 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		13		3		4		20				I		7		4		9		20

				II		15		4		1		20				II		10		6		4		20

				III		9		8		3		20				III		12		5		3		20

				IV		7		13		0		20				IV		14		6		0		20

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		33		15		12		60				I		20		13		27		60

				II		38		16		6		60				II		25		15		20		60

				III		26		27		7		60				III		29		17		14		60

				IV		22		32		6		60				IV		41		18		1		60

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, %		Контаминированные, %		Погибшие, %								Жизнеспособные, %		Контаминированные, %		Погибшие, %

				I		55.0		25.0		20.0		100				I		33.33		21.67		45.00		100

				II		63.3		26.7		10.0		100				II		41.67		25.00		33.33		100

				III		43.3		45.0		11.7		100				III		48.33		28.33		23.33		100

				IV		36.7		53.3		10.0		100				IV		68.33		30.00		1.67		100

										Жизнеспособные		Контаминированные		Погибшие

						Латеральные почки с частью стебля		I		55		25		20		100

								II		63.3		26.7		10		100

								III		43.3		45		11.7		100

								IV		36.7		53.3		10		100

						Молодые побеги после выгонки при комнатной температуре		I		33.3		21.7		45		100

								II		41.7		25		33.3		100

								III		48.3		28.3		23.4		100

								IV		68.3		30		1.7		100





стерилизация

		



Жизнеспособные

Контаминированные

Погибшие

Режим стерилизации

Количество эксплантов, %

55,0

25,0

45,0

25,0

30,0

20,0

10,0

10,0

45,0

1,7



этап - ввод в культуру гамборга

		№ побега		Длина побегов бересклета бородавчатого на 30.03.2018 (первон. эксплант - почки)												листья										№ побега		Длина побегов бересклета бородавчатого на 30.03.2018 (первон. эксплант - побеги)

				1 В5 + БАП 1,0 мг/л №1 от 13.03.2018		2 В5 + Кн 1,0 мг/л №2 от 13.03.2018		3 В5 + БАП 1,0 мг/л + НУК 0,5 мг/л №3 от 13.03.2018		4 В5 + Кн 1,0 мг/л + НУК 0,5 мг/л №4 от 13.03.2018		5 В5 б/г		1		2		3		4		5						В5 б/г		В5 + БАП 1,0 мг/л		В5 + Кн 1,0 мг/л

		1		1.2		1.2		0.9		0.8		0.9		4		5		3		3		3				1		1.3		2.7		2.6

		2		1.3		1.2		0.9		1		0.9		4		6		3		5		3				2		1.5		2.8		2.7

		3		1.3		1.3		1.1		1.1		0.9		5		5		3		4		3				3		1.5		3		2.9

		4		1.4		1.4		1.2		1.1		1.2		4		6		5		4		3				4		1.6		3.2		3.2

		5		1.4		1.4		1.2		1.2		1.2		5		6		3		3		3				5		1.7		3.2		3.2

		6		1.4		1.6		1.2		1.3		1.2		6		6		5		5		4				6		1.9		3.5		3.5

		7		1.4		1.7		1.3		1.3		1.3		5		7		4		6		4				7		2.1		3.5		3.6

		8		1.5		1.9		1.5		1.5		1.4		5		5		4		6		5				8		2.2		3.5		3.7

		9		1.6		2.1		1.6		1.6		1.4		5		8		5		5		5				9		2.3		3.6		3.7

		10		1.6		2.1		1.6		1.6		1.5		6		7		4		4		4				10		2.5		3.7		3.7

		11		1.6		2.2		1.6		1.7				4		8		5		5		5				11		2.5		3.8		3.8

		12		1.7		2.4		1.7		1.8				6		8		5		6		4				12		2.6		3.8		4.1

		13		1.8				1.8						6				4								13		2.6		3.9		4.1

		14		1.9										5												14				3.9

		15		2.1										6												15

		1		1.1		1.3		0.8		1		0.8		4		6		3		3		3				1		1.2		2.9		2.7

		2		1.1		1.3		0.9		1.2		0.8		5		5		3		4		3				2		1.4		2.9		2.7

		3		1.3		1.3		1.1		1.2		1		4		5		3		4		3				3		1.4		3.1		2.9

		4		1.3		1.5		1.2		1.2		1.1		5		5		4		4		4				4		1.7		3.1		3

		5		1.3		1.6		1.3		1.3		1.1		5		7		5		5		3				5		1.9		3.3		3.1

		6		1.4		1.7		1.5		1.4		1.1		4		6		4		4		3				6		1.9		3.5		3.1

		7		1.4		1.7		1.5		1.4		1.1		4		8		3		5		3				7		2.2		3.6		3.3

		8		1.5		1.7		1.5		1.4		1.2		4		8		5		6		4				8		2.3		3.6		3.4

		9		1.6		1.7		1.6		1.5		1.4		6		6		3		5		4				9		2.5		3.7		3.5

		10		1.6		1.8		1.6		1.6				6		7		5		4						10		2.5		3.8		3.6

		11		1.8		1.8		1.7		1.7				5		5		4		6						11		2.6		3.9		3.8

		12		1.9		1.9				1.7				6		8				6						12		2.7		3.9		3.8

		13		1.9		2.1				1.7				6		7				6						13				4.1		4.2

		14		2.3		2.2								6		8										14				4.1		4.2

		15				2.2										8										15				4.1

		16				2.3										8										16				4.2

		1		0.9		1.2		0.8		0.9		0.8		4		5		3		3		3				1		1.2		2.8		2.8

		2		1.1		1.3		0.9		1		0.8		4		5		4		3		3				2		1.2		2.9		2.8

		3		1.2		1.3		0.9		1.1		0.9		4		5		3		4		3				3		1.5		2.9		2.9

		4		1.3		1.5		1		1.2		1		5		6		3		3		4				4		1.6		3.1		3

		5		1.3		1.5		1.1		1.2		1		4		6		4		5		4				5		1.6		3.2		3.2

		6		1.3		1.5		1.1		1.3		1		4		8		4		5		3				6		1.6		3.4		3.4

		7		1.4		1.5		1.1		1.3		1.1		5		7		5		6		4				7		1.9		3.6		3.6

		8		1.5		1.7		1.2		1.4		1.2		5		6		3		5		5				8		2		3.7		3.7

		9		1.5		1.8		1.3		1.5		1.3		4		6		4		6		5				9		2.2		4		3.7

		10		1.7		2		1.3		1.5		1.3		6		8		5		5		5				10		2.3		4.1		3.9

		11		2		2.1		1.4				1.5		6		7		4				4				11		2.4		4.1		3.9

		12		2.1		2.1		1.4				1.6		5		6		5				4				12		2.6		4.1		4.1

		13				2.2		1.4								7		5								13		2.6				4.1

						2.2										6										14		2.7				4.3

		14				2.3		1.4								8		4								15						4.3

		кол-во		41		43		38		35		31		41		43		38		35		33				кол-во		39		42		42		0		0		0

		корень		6.4031242374		6.5574385243		6.164414003		5.9160797831		5.5677643628		6.4031242374		6.5574385243		6.164414003		5.9160797831		5.7445626465				корень		6.2449979984		6.4807406984		6.4807406984		0		0		0

		среднее		1.51		1.74		1.28		1.33		1.13		4.93		6.51		3.97		4.66		3.73				среднее		2.00		3.52		3.47		0.00		0.00		0.00

		отклон		0.3083789243		0.3619652278		0.2772040859		0.2531482443		0.2268531807		0.8182372487		1.1416799031		0.8215621937		1.0555973258		0.7612788284				отклон		0.4888224304		0.4435104394		0.5042675027		0		0		0

		ошибка		0.05		0.06		0.04		0.04		0.04		0.13		0.17		0.13		0.18		0.13				ошибка		0.08		0.07		0.08		0.00		0.00		0.00

		вариац		20.3927998352		20.8081614911		21.6743935511		18.9725664924		20.0927102901		16.6077857405		17.5329413688		20.6750750733		22.6662002477		20.4245539322				вариац		24.4411215179		12.6031383326		14.5262243578		0		0		0

		точность		3.1848202657		3.1732148786		3.516050924		3.2069490588		3.6087573002		2.5937003757		2.6737484925		3.3539400604		3.8312871156		3.5554584725				точность		3.9137116656		1.9447064648		2.2414450807		0		0		0

				Приживаемость эксплантов бересклета бородавчатого на 29.03.2018																								Приживаемость эксплантов бересклета бородавчатого на 29.03.2018

		Посажено		21		22		20		21																Посажено

		Выжило, шт		16		13		13		12																Выжило, шт

		Выжило, %		76.2%		59.1%		65.0%		57.1%		0.0%		0.0%												Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20														Посажено		20		20		20

		Выжило, шт		15		12		13		12		10														Выжило, шт		13		14		13

		Выжило, %		75.0%		60.0%		65.0%		60.0%		50.0%		0.0%												Выжило, %		65.0%		70.0%		65.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20														Посажено		20		20		20

		Выжило, шт		14		16		11		13		9														Выжило, шт		12		16		14

		Выжило, %		70.0%		80.0%		55.0%		65.0%		45.0%		0.0%												Выжило, %		60.0%		80.0%		70.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20														Посажено		20		20		20

		Выжило, шт		12		15		14		10		12														Выжило, шт		14		12		15

		Выжило, %		60.0%		75.0%		70.0%		50.0%		60.0%		0.0%												Выжило, %		70.0%		60.0%		75.0%		0.0%		0.0%		0.0%

		Посажено		60		60		60		60		60		0												Посажено		60		60		60		0		0		0

		Выжило, шт		41		43		38		35		31		0												Выжило, шт		39		42		42		0		0		0

		Выжило, %		68.3%		71.7%		63.3%		58.3%		51.7%		0.0%												Выжило, %		65.0%		70.0%		70.0%		0.0%		0.0%		0.0%

				75.0		60.0		65.0		60.0		50.0																65.0		70.0		65.0		65.0		45.0

				70.0		80.0		55.0		65.0		45.0																60.0		80.0		70.0		50.0		60.0

				60.0		75.0		70.0		50.0		60.0																70.0		60.0		75.0		55.0		55.0

		кол-во		3		3		3		3		3		0								0				кол-во		3		3		3		3		3		0

		корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0								0				корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0

		среднее		68.3		71.7		63.3		58.3		51.7		0.0								0.000				среднее		65.0		70.0		70.0		56.7		53.3		0.0

		отклон		7.6376261583		10.4083299973		7.6376261583		7.6376261583		7.6376261583										0				отклон		5		10		5		7.6376261583		7.6376261583

		ошибка		4.4		6.0		4.4		4.4		4.4										0.000				ошибка		2.9		5.8		2.9		4.4		4.4

		вариац		11.1770138901		14.5232511591		12.0594097236		13.0930734142		14.7825022418										0				вариац		7.6923076923		14.2857142857		7.1428571429		13.4781638087		14.3205490467

		точность		6.4530519782		8.3850029662		6.9625034502		7.5592894602		8.5346816486										0				точность		4.4411559168		8.2478609884		4.1239304942		7.7816215031		8.2679728471





мс

		№ побега		Длина побегов бересклета бородавчатого на 25.10.2017 (первон. эксплант - почки)																№ побега		Длина побегов бересклета бородавчатого на 25.10.2017 (первон. эксплант - побеги)

				1 МС + БАП 1,0 мг/л		2 МС + Кн 1,0 мг/л		3 МС б/г		МС + ТДЗ 1,0 мг/л		1 высота листьев		2 высота листьев		3 высота листьев						МС б/г		МС + БАП 1,0 мг/л		МС + Кн 1,0 мг/л

		1		0.6		0.6		0.6				2		1		1				1		1.1		1.4		1.2

		2		0.7		0.7		0.6				2		1		1				2		1.1		1.4		1.3

		3		0.7		0.8		0.7				2		2		1				3		1.2		1.6		1.3

		4		0.9		0.8		0.9				3		2		2				4		1.2		1.7		1.6

		5		0.9		0.9		1.1				2		2		2				5		1.3		1.9		1.7

		6		1		1						3		2						6		1.5		2		1.9

		7		1		1.1						2		2						7		1.6		2.1		2.2

		8		1.1		1.1						1		2						8		1.8		2.1		2.3

		9				1.1								2						9				2.3

		10				1.2								3						10				2.5

		11				1.2								2						11

		1		0.7		0.8		0.7				1		1		1				1		1.1		1.3		1.2

		2		0.9		0.9		0.8				1		2		1				2		1.2		1.4		1.2

		3		0.9		0.9		0.9				1		2		1				3		1.2		1.6		1.3

		4				1.1		0.9						2		2				4		1.3		1.9		1.4

		5				1.1		1.1						3		2				5		1.4		2.1		1.4

																				6		1.5		2.3		1.7

																				7		1.7		2.4		1.8

		6				1.2		1.2						2		2				8		1.7		2.4		1.8

		7				1.2								2						9		1.8		2.6		2.1

		8		0.8		1.6						2		2						10		1.9				2.2

		1		0.8		0.8		0.6				2		1		1				1		1.2		1.5		1.2

		2		0.9		0.8		0.8				2		1		2				2		1.4		1.5		1.3

		3		1.1		0.8		1.1				3		1		2				3		1.4		1.7		1.3

		4		1.1		0.9		1.1				3		2		2				4		1.6		1.8		1.5

		5		1.2		0.9						3		2						5		1.7		1.9		1.6

		6				1								2						6		1.8		2		1.8

		7				1.1								3						7				2.4		2

		8				1.1								2						8				2.4		2.1

																				9				2.5		2.1

		9				1.1								2						10				2.7

		кол-во		17		28		15		0		17		28		15				кол-во		24		29		27		0		0		0

		корень		4.1231056256		5.2915026221		3.8729833462		0		4.1231056256		5.2915026221		3.8729833462				корень		4.8989794856		5.3851648071		5.1961524227		0		0		0

		среднее		0.90		0.99		0.87		0.00		2.06		1.89		1.53				среднее		1.45		1.98		1.65		0.00		0.00		0.00

		отклон		0.1695582496		0.2053516792		0.2086236073		0		0.7475450016		0.5669467095		0.5163977795				отклон		0.2587245752		0.4152273993		0.3651873812		0		0		0

		ошибка		0.04		0.04		0.05		0.00		0.18		0.11		0.13				ошибка		0.05		0.08		0.07		0.00		0.00		0.00

		вариац		18.8398055087		20.6829029457		23.8881993094		0		36.309328649		29.9519016347		33.678116054				вариац		17.8944951126		20.9783877679		22.15743661		0		0		0

		точность		4.5693240046		3.9087012561		6.1679065398		0		8.8063057185		5.6603773585		8.6956521739				точность		3.6526985192		3.895588811		4.2642006638		0		0		0

				Приживаемость эксплантов бересклета бородавчатого на мс почки																		Приживаемость эксплантов бересклета бородавчатого на мс почки

		Посажено																		Посажено

		Выжило, шт																		Выжило, шт

		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%						Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20										Посажено		20		20		20

		Выжило, шт		8		11		5		4										Выжило, шт		8		10		8

		Выжило, %		40.0%		55.0%		25.0%		20.0%		0.0%		0.0%						Выжило, %		40.0%		50.0%		40.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20										Посажено		20		20		20

		Выжило, шт		3		8		6		3										Выжило, шт		10		9		10

		Выжило, %		15.0%		40.0%		30.0%		15.0%		0.0%		0.0%						Выжило, %		50.0%		45.0%		50.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20										Посажено		20		20		20

		Выжило, шт		5		9		4		6										Выжило, шт		6		10		9

		Выжило, %		25.0%		45.0%		20.0%		30.0%		0.0%		0.0%						Выжило, %		30.0%		50.0%		45.0%		0.0%		0.0%		0.0%

		Посажено		60		60		60		60		0		0						Посажено		60		60		60		0		0		0

		Выжило, шт		16		28		15		13		0		0						Выжило, шт		24		29		27		0		0		0

		Выжило, %		26.7%		46.7%		25.0%		21.7%		0.0%		0.0%						Выжило, %		40.0%		48.3%		45.0%		0.0%		0.0%		0.0%

				40.0		60.0		25.0		20.0												40.0		50.0		40.0		20.0

				15.0		40.0		30.0		15.0												50.0		45.0		50.0		15.0

				25.0		50.0		20.0		30.0												30.0		50.0		45.0		30.0

		кол-во		3		3		3		3		0		0						кол-во		3		3		3		3		0		0

		корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0		0						корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0		0

		среднее		26.7		50.0		25.0		21.7		0.0		0.0						среднее		40.0		48.3		45.0		21.7		0.0		0.0

		отклон		12.5830573921		10		5		7.6376261583		0								отклон		10		2.8867513459		5		7.6376261583		0

		ошибка		7.3		5.8		2.9		4.4		0.0								ошибка		5.8		1.7		2.9		4.4		0.0

		вариац		47.1864652204		20		20		35.2505822689		0								вариац		25		5.9725889916		11.1111111111		35.2505822689		0

		точность		27.2431183971		11.5470053838		11.5470053838		20.351933162		0								точность		14.4337567297		3.4482758621		6.415002991		20.351933162		0





впм

		№ побега		Длина побегов бересклета бородавчатого  (первон. эксплант - почки)														№ побега		Длина побегов бересклета бородавчатого  (первон. эксплант - мол. побеги)

				1 ВПМ + БАП 1,0 мг/л		2 ВПМ + Кн 1,0 мг/л		3 ВПМ б/г		1 листья		2		3						ВПМ б/г		ВПМ + БАП 1,0 мг/л		ВПМ + Кн 1,0 мг/л

		1		0.8		1		0.7		3		3		3				1		1.4		2.9		2.9

		2		0.8		1		0.7		3		3		3				2		1.4		3.1		2.9

		3		0.9		1		0.9		3		3		3				3		1.5		3.1		3

		4		1		1.1		0.9		3		3		3				4		1.6		3.4		3.2

		5		1.1		1.1		1.9		3		4		3				5		1.8		3.5		3.5

		6		1.1		1.2		1.1		3		4		3				6		2.2		3.7		3.5

		7		1.3		1.2		1.1		3		4		3				7		2.2		3.7		3.6

		8		1.4		1.3		1.2		3		4		3				8		2.3		3.7		3.7

		9		1.4		1.4		1.3		4		4		3				9		2.5		3.9		3.8

		10		1.4		1.5		1.5		4		4		4				10		2.5		3.9		3.9

														4				11		2.6		3.9		4.1

														4				12		2.8		4.1		4.2

		11		1.5		1.5		1.5		4		5						13		2.8		4.1		4.2

		12		1.6		1.6		1.6		4		5						14				4.4		4.4

		13				1.9						5						15				4.5

		14				1.9						5						16				4.5

		1		0.9		1.1		0.7		3		3		3				1		1.5		3.3		3

		2		0.9		1.2		0.8		3		3		3				2		1.6		3.5		3.1

		3		0.9		1.2		0.8		3		3		3				3		1.6		3.5		3.1

		4		0.9		1.2		0.8		3		3		3				4		1.7		3.6		3.2

		5		1.2		1.2		0.9		3		3		3				5		1.8		3.6		3.3

		6		1.3		1.4		1		3		3		3				6		1.9		3.6		3.4

		7		1.3		1.4		1.1		3		4		3				7		2.1		3.8		3.4

		8		1.4		1.5		1.1		3		4		3				8		2.3		3.8		3.5

		9		1.5		1.6		1.1		4		4		3				9		2.3		3.8		3.6

		10		1.5		1.6		1.2		4		4		3				10		2.5		3.8		3.7

		11		1.5		1.8		1.4		4		4		3				11		2.6		4.1		3.7

		12		1.6		1.9		1.5		4		4		4				12		2.6		4.3		3.9

		13		1.6		2		1.6		4		5		4				13		2.6		4.3		4.1

		14		1.7		2.1		1.6		4		5		4				14		2.7		4.5		4.3

		15						1.8						4				15		2.7				4.1

		1		0.8		1		0.7		3		3		3				1		1.3		2.9		2.9

		2		1.1		1		0.7		3		3		3				2		1.4		3.4		2.9

		3		1.1		1.1		0.8		3		3		3				3		1.4		3.4		3.1

		4		1.2		1.1		0.9		3		3		3				4		1.5		3.4		3.2

		5		1.3		1.1		1.1		3		3		3				5		1.7		3.4		3.3

		6		1.4		1.2		1.3		3		4		3				6		1.7		3.5		3.4

		7		1.5		1.3		1.3		4		4		3				7		1.9		3.5		3.5						3

		8		1.5		1.5		1.4		4		4		4				8		2		3.5		3.6						4

		9		1.7		1.5		1.5		4		4		4				9		2.1		3.7		3.7						4

		10		1.7		1.7		1.7		4		4		4				10		2.2		3.7		3.7						4

		11		1.7		1.9				4		5						11		2.2		3.7		3.9						5

																		12		2.3		3.8		3.9						3

																		13		2.4		3.9		4.2						5

		12		1.8		2				4		5						14				4.3		4.4						4

		13		1.8		2.2				4		5						15				4.4								5

		кол-во		39		41		37		39		41		37				кол-во		41		45		43		0		0		9

		корень		6.2449979984		6.4031242374		6.0827625303		6.2449979984		6.4031242374		6.0827625303				корень		6.4031242374		6.7082039325		6.5574385243		0		0		3

		среднее		1.31		1.43		1.17		3.44		3.85		3.27				среднее		2.05		3.74		3.58		0.00		0.00		4.11

		отклон		0.3041769497		0.3493024408		0.3480533596		0.5023561221		0.760295193		0.4502251689				отклон		0.4626540614		0.4120287329		0.4441448787		0		0		0.78173596

		ошибка		0.05		0.05		0.06		0.08		0.12		0.07				ошибка		0.07		0.06		0.07		0.00		0.00		0.26

		вариац		23.2150705257		24.4810257628		29.810125708		14.620812509		19.7291790587		13.7672159082				вариац		22.5282856479		11.0102689918		12.4014479129		0		0		19.0151990263

		точность		3.7173863837		3.8232938883		4.9007544778		2.3412037142		3.0811801126		2.2633163533				точность		3.5183271185		1.6413139944		1.8912030768		0		0		6.3383996754

				Приживаемость эксплантов бересклета бородавчатого на 29.03.2018																Приживаемость эксплантов бересклета бородавчатого побеги

		Посажено		19		22		20		20								Посажено		19		22		20

		Выжило, шт																Выжило, шт

		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20						Посажено		20		20		20

		Выжило, шт		12		14		12										Выжило, шт		13		16		14

		Выжило, %		60.0%		70.0%		60.0%		0.0%		0.0%		0.0%				Выжило, %		65.0%		80.0%		70.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20						Посажено		20		20		20

		Выжило, шт		14		14		15										Выжило, шт		15		14		15

		Выжило, %		70.0%		70.0%		75.0%		0.0%		0.0%		0.0%				Выжило, %		75.0%		70.0%		75.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20						Посажено		20		20		20

		Выжило, шт		13		13		10										Выжило, шт		13		15		14

		Выжило, %		65.0%		65.0%		50.0%		0.0%		0.0%		0.0%				Выжило, %		65.0%		75.0%		70.0%		0.0%		0.0%		0.0%

		Посажено		60		60		60		60		60		0				Посажено		60		60		60		0		0		0

		Выжило, шт		39		41		37		0		0		0				Выжило, шт		41		45		43		0		0		0

		Выжило, %		65.0%		68.3%		61.7%		0.0%		0.0%		0.0%				Выжило, %		68.3%		75.0%		71.7%		0.0%		0.0%		0.0%

				60.0		70.0		60.0												65.0		80.0		70.0

				70.0		70.0		75.0												75.0		70.0		75.0

				65.0		65.0		50.0												65.0		75.0		70.0

		кол-во		3		3		3		0		0		0				кол-во		3		3		3		0		0		0

		корень		1.7320508076		1.7320508076		1.7320508076		0		0		0				корень		1.7320508076		1.7320508076		1.7320508076		0		0		0

		среднее		65.0		68.3		61.7		0.0		0.0		0.0				среднее		68.3		75.0		71.7		0.0		0.0		0.0

		отклон		5		2.8867513459		12.5830573921		17.136923619		0						отклон		5.7735026919		5		2.8867513459		0		0

		ошибка		2.9		1.7		7.3		0.0		0.0						ошибка		3.3		2.9		1.7		0.0		0.0

		вариац		7.6923076923		4.2245141648		20.4049579332		0		0						вариац		8.4490283296		6.6666666667		4.0280251339		0		0

		точность		4.4411559168		2.4390243902		11.7808079555		0		0						точность		4.8780487805		3.8490017946		2.3255813953		0		0





приживаемость почек

		

								Повторность 1		Повторность 2		Повторность 3

				MS		безгормональная		5		6		4		4.4

						БАП 1,0 мг/л		8		3		5		7.3

						Кн 1,0 мг/л		11		8		9		5.8

						ТДЗ 1,0 мг/л		4		3		6		2.9

				B5		безгормональная		10		9		12		4.4

						БАП 1,0 мг/л		15		14		12		4.4

						Кн 1,0 мг/л		12		16		15		6

						БАП 1,0 мг/л + НУК 0,5 мг/л		13		11		14		4.4

						Кн 1,0 мг/л + НУК 0,5 мг/л		12		13		10		4.4

				WPM		безгормональная		12		15		10		7.3

						БАП 1,0 мг/л		12		14		13		2.9

						Кн 1,0 мг/л		14		14		13		1.7

				MS		безгормональная		25		4.4

						1,0 6-БАП		26.7		7.3

						1,0 Кн		46.7		5.8

						1,0 ТДЗ		21.7		2.9

				B5		безгормональная		51.7		4.4

						1,0 6-БАП		68.3		4.4

						1,0 Кн		71.7		6

						1,0 6-БАП + 0,5 НУК		63.3		4.4

						1,0 Кн + 0,5 НУК		58.3		4.4

				WPM		безгормональная		61.7		7.3

						1,0 6-БАП		65		2.9

						1,0 Кн		68.3		1.7





приживаемость почек

		



Повторность 1

Повторность 2

Повторность 3



приживаемость побегов

				4.4		4.4

				7.3		7.3

				5.8		5.8

				2.9		2.9

				NaN		NaN

				4.4		4.4

				4.4		4.4

				6		6

				4.4		4.4

				4.4		4.4

				NaN		NaN

				7.3		7.3

				2.9		2.9

				1.7		1.7



Варианты питательных сред, мг/л

Приживаемость латеральных почек, %

25,0

65,0



		

						MS		безгормональная		40		5.8

								1,0 6-БАП		48.3		1.7

								1,0 Кн		45		2.9

						B5		безгормональная		65		2.9

								1,0 6-БАП		70		5.8

								1,0 Кн		70		2.9

						WPM		безгормональная		68.3		3.3

								1,0 6-БАП		75		2.9

								1,0 Кн		71.7		1.7





				5.8		5.8

				1.7		1.7

				2.9		2.9

				NaN		NaN

				2.9		2.9

				5.8		5.8

				2.9		2.9

				NaN		NaN

				3.3		3.3

				2.9		2.9

				1.7		1.7



Варианты питательных сред, мг/л

Приживаемость молодых побегов, %

40,0

45,0

65,0

70,0

70,0

75,0




_1662385012.xls
Диаграмма1

		безгормональная
MS		4.4		4.4

		1,0 6-БАП		7.3		7.3

		1,0 Кн		5.8		5.8

		1,0 ТДЗ		2.9		2.9

				NaN		NaN

		безгормональная
B5		4.4		4.4

		1,0 6-БАП		4.4		4.4

		1,0 Кн		6		6

		1,0 6-БАП + 0,5 НУК		4.4		4.4

		1,0 Кн + 0,5 НУК		4.4		4.4

				NaN		NaN

		безгормональная
WPM		7.3		7.3

		1,0 6-БАП		2.9		2.9

		1,0 Кн		1.7		1.7



Варианты питательных сред, мг/л

Приживаемость латеральных почек, %

25,0

65,0

25

26.7

46.7

21.7

51.7

68.3

71.7

63.3

58.3

61.7

65

68.3



стерилизация

						Латеральные почки с частью стебля, 1 опыт												Молодые побеги, 1 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		10		6		4		20				I		7		3		10		20

				II		12		5		3		20				II		6		4		10		20

				III		9		9		2		20				III		8		6		6		20

				IV		6		12		2		20				IV		12		7		1		20

						Латеральные почки с частью стебля, 2 опыт												Молодые побеги, 2 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		10		6		4		20				I		6		6		8		20

				II		11		7		2		20				II		9		5		6		20

				III		8		10		2		20				III		9		6		5		20

				IV		9		7		4		20				IV		15		5		0		20

						Латеральные почки с частью стебля, 3 опыт												Молодые побеги, 3 опыт

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		13		3		4		20				I		7		4		9		20

				II		15		4		1		20				II		10		6		4		20

				III		9		8		3		20				III		12		5		3		20

				IV		7		13		0		20				IV		14		6		0		20

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт								Жизнеспособные, шт		Контаминированные, шт		Погибшие, шт

				I		33		15		12		60				I		20		13		27		60

				II		38		16		6		60				II		25		15		20		60

				III		26		27		7		60				III		29		17		14		60

				IV		22		32		6		60				IV		41		18		1		60

						Латеральные почки с частью стебля, все опыты вместе												Молодые побеги, все опыты вместе

						Жизнеспособные, %		Контаминированные, %		Погибшие, %								Жизнеспособные, %		Контаминированные, %		Погибшие, %

				I		55.0		25.0		20.0		100				I		33.33		21.67		45.00		100

				II		63.3		26.7		10.0		100				II		41.67		25.00		33.33		100

				III		43.3		45.0		11.7		100				III		48.33		28.33		23.33		100

				IV		36.7		53.3		10.0		100				IV		68.33		30.00		1.67		100

										Жизнеспособные		Контаминированные		Погибшие

						Латеральные почки с частью стебля		I		55		25		20		100

								II		63.3		26.7		10		100

								III		43.3		45		11.7		100

								IV		36.7		53.3		10		100

						Молодые побеги после выгонки при комнатной температуре		I		33.3		21.7		45		100

								II		41.7		25		33.3		100

								III		48.3		28.3		23.4		100

								IV		68.3		30		1.7		100





стерилизация

		



Жизнеспособные

Контаминированные

Погибшие

Режим стерилизации

Количество эксплантов, %

55,0

25,0

45,0

25,0

30,0

20,0

10,0

10,0

45,0

1,7



этап - ввод в культуру гамборга

		№ побега		Длина побегов бересклета бородавчатого на 30.03.2018 (первон. эксплант - почки)												листья										№ побега		Длина побегов бересклета бородавчатого на 30.03.2018 (первон. эксплант - побеги)

				1 В5 + БАП 1,0 мг/л №1 от 13.03.2018		2 В5 + Кн 1,0 мг/л №2 от 13.03.2018		3 В5 + БАП 1,0 мг/л + НУК 0,5 мг/л №3 от 13.03.2018		4 В5 + Кн 1,0 мг/л + НУК 0,5 мг/л №4 от 13.03.2018		5 В5 б/г		1		2		3		4		5						В5 б/г		В5 + БАП 1,0 мг/л		В5 + Кн 1,0 мг/л

		1		1.2		1.2		0.9		0.8		0.9		4		5		3		3		3				1		1.3		2.7		2.6

		2		1.3		1.2		0.9		1		0.9		4		6		3		5		3				2		1.5		2.8		2.7

		3		1.3		1.3		1.1		1.1		0.9		5		5		3		4		3				3		1.5		3		2.9

		4		1.4		1.4		1.2		1.1		1.2		4		6		5		4		3				4		1.6		3.2		3.2

		5		1.4		1.4		1.2		1.2		1.2		5		6		3		3		3				5		1.7		3.2		3.2

		6		1.4		1.6		1.2		1.3		1.2		6		6		5		5		4				6		1.9		3.5		3.5

		7		1.4		1.7		1.3		1.3		1.3		5		7		4		6		4				7		2.1		3.5		3.6

		8		1.5		1.9		1.5		1.5		1.4		5		5		4		6		5				8		2.2		3.5		3.7

		9		1.6		2.1		1.6		1.6		1.4		5		8		5		5		5				9		2.3		3.6		3.7

		10		1.6		2.1		1.6		1.6		1.5		6		7		4		4		4				10		2.5		3.7		3.7

		11		1.6		2.2		1.6		1.7				4		8		5		5		5				11		2.5		3.8		3.8

		12		1.7		2.4		1.7		1.8				6		8		5		6		4				12		2.6		3.8		4.1

		13		1.8				1.8						6				4								13		2.6		3.9		4.1

		14		1.9										5												14				3.9

		15		2.1										6												15

		1		1.1		1.3		0.8		1		0.8		4		6		3		3		3				1		1.2		2.9		2.7

		2		1.1		1.3		0.9		1.2		0.8		5		5		3		4		3				2		1.4		2.9		2.7

		3		1.3		1.3		1.1		1.2		1		4		5		3		4		3				3		1.4		3.1		2.9

		4		1.3		1.5		1.2		1.2		1.1		5		5		4		4		4				4		1.7		3.1		3

		5		1.3		1.6		1.3		1.3		1.1		5		7		5		5		3				5		1.9		3.3		3.1

		6		1.4		1.7		1.5		1.4		1.1		4		6		4		4		3				6		1.9		3.5		3.1

		7		1.4		1.7		1.5		1.4		1.1		4		8		3		5		3				7		2.2		3.6		3.3

		8		1.5		1.7		1.5		1.4		1.2		4		8		5		6		4				8		2.3		3.6		3.4

		9		1.6		1.7		1.6		1.5		1.4		6		6		3		5		4				9		2.5		3.7		3.5

		10		1.6		1.8		1.6		1.6				6		7		5		4						10		2.5		3.8		3.6

		11		1.8		1.8		1.7		1.7				5		5		4		6						11		2.6		3.9		3.8

		12		1.9		1.9				1.7				6		8				6						12		2.7		3.9		3.8

		13		1.9		2.1				1.7				6		7				6						13				4.1		4.2

		14		2.3		2.2								6		8										14				4.1		4.2

		15				2.2										8										15				4.1

		16				2.3										8										16				4.2

		1		0.9		1.2		0.8		0.9		0.8		4		5		3		3		3				1		1.2		2.8		2.8

		2		1.1		1.3		0.9		1		0.8		4		5		4		3		3				2		1.2		2.9		2.8

		3		1.2		1.3		0.9		1.1		0.9		4		5		3		4		3				3		1.5		2.9		2.9

		4		1.3		1.5		1		1.2		1		5		6		3		3		4				4		1.6		3.1		3

		5		1.3		1.5		1.1		1.2		1		4		6		4		5		4				5		1.6		3.2		3.2

		6		1.3		1.5		1.1		1.3		1		4		8		4		5		3				6		1.6		3.4		3.4

		7		1.4		1.5		1.1		1.3		1.1		5		7		5		6		4				7		1.9		3.6		3.6

		8		1.5		1.7		1.2		1.4		1.2		5		6		3		5		5				8		2		3.7		3.7

		9		1.5		1.8		1.3		1.5		1.3		4		6		4		6		5				9		2.2		4		3.7

		10		1.7		2		1.3		1.5		1.3		6		8		5		5		5				10		2.3		4.1		3.9

		11		2		2.1		1.4				1.5		6		7		4				4				11		2.4		4.1		3.9

		12		2.1		2.1		1.4				1.6		5		6		5				4				12		2.6		4.1		4.1

		13				2.2		1.4								7		5								13		2.6				4.1

						2.2										6										14		2.7				4.3

		14				2.3		1.4								8		4								15						4.3

		кол-во		41		43		38		35		31		41		43		38		35		33				кол-во		39		42		42		0		0		0

		корень		6.4031242374		6.5574385243		6.164414003		5.9160797831		5.5677643628		6.4031242374		6.5574385243		6.164414003		5.9160797831		5.7445626465				корень		6.2449979984		6.4807406984		6.4807406984		0		0		0

		среднее		1.51		1.74		1.28		1.33		1.13		4.93		6.51		3.97		4.66		3.73				среднее		2.00		3.52		3.47		0.00		0.00		0.00

		отклон		0.3083789243		0.3619652278		0.2772040859		0.2531482443		0.2268531807		0.8182372487		1.1416799031		0.8215621937		1.0555973258		0.7612788284				отклон		0.4888224304		0.4435104394		0.5042675027		0		0		0

		ошибка		0.05		0.06		0.04		0.04		0.04		0.13		0.17		0.13		0.18		0.13				ошибка		0.08		0.07		0.08		0.00		0.00		0.00

		вариац		20.3927998352		20.8081614911		21.6743935511		18.9725664924		20.0927102901		16.6077857405		17.5329413688		20.6750750733		22.6662002477		20.4245539322				вариац		24.4411215179		12.6031383326		14.5262243578		0		0		0

		точность		3.1848202657		3.1732148786		3.516050924		3.2069490588		3.6087573002		2.5937003757		2.6737484925		3.3539400604		3.8312871156		3.5554584725				точность		3.9137116656		1.9447064648		2.2414450807		0		0		0

				Приживаемость эксплантов бересклета бородавчатого на 29.03.2018																								Приживаемость эксплантов бересклета бородавчатого на 29.03.2018

		Посажено		21		22		20		21																Посажено

		Выжило, шт		16		13		13		12																Выжило, шт

		Выжило, %		76.2%		59.1%		65.0%		57.1%		0.0%		0.0%												Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20														Посажено		20		20		20

		Выжило, шт		15		12		13		12		10														Выжило, шт		13		14		13

		Выжило, %		75.0%		60.0%		65.0%		60.0%		50.0%		0.0%												Выжило, %		65.0%		70.0%		65.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20														Посажено		20		20		20

		Выжило, шт		14		16		11		13		9														Выжило, шт		12		16		14

		Выжило, %		70.0%		80.0%		55.0%		65.0%		45.0%		0.0%												Выжило, %		60.0%		80.0%		70.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20														Посажено		20		20		20

		Выжило, шт		12		15		14		10		12														Выжило, шт		14		12		15

		Выжило, %		60.0%		75.0%		70.0%		50.0%		60.0%		0.0%												Выжило, %		70.0%		60.0%		75.0%		0.0%		0.0%		0.0%

		Посажено		60		60		60		60		60		0												Посажено		60		60		60		0		0		0

		Выжило, шт		41		43		38		35		31		0												Выжило, шт		39		42		42		0		0		0

		Выжило, %		68.3%		71.7%		63.3%		58.3%		51.7%		0.0%												Выжило, %		65.0%		70.0%		70.0%		0.0%		0.0%		0.0%

				75.0		60.0		65.0		60.0		50.0																65.0		70.0		65.0		65.0		45.0

				70.0		80.0		55.0		65.0		45.0																60.0		80.0		70.0		50.0		60.0

				60.0		75.0		70.0		50.0		60.0																70.0		60.0		75.0		55.0		55.0

		кол-во		3		3		3		3		3		0								0				кол-во		3		3		3		3		3		0

		корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0								0				корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0

		среднее		68.3		71.7		63.3		58.3		51.7		0.0								0.000				среднее		65.0		70.0		70.0		56.7		53.3		0.0

		отклон		7.6376261583		10.4083299973		7.6376261583		7.6376261583		7.6376261583										0				отклон		5		10		5		7.6376261583		7.6376261583

		ошибка		4.4		6.0		4.4		4.4		4.4										0.000				ошибка		2.9		5.8		2.9		4.4		4.4

		вариац		11.1770138901		14.5232511591		12.0594097236		13.0930734142		14.7825022418										0				вариац		7.6923076923		14.2857142857		7.1428571429		13.4781638087		14.3205490467

		точность		6.4530519782		8.3850029662		6.9625034502		7.5592894602		8.5346816486										0				точность		4.4411559168		8.2478609884		4.1239304942		7.7816215031		8.2679728471





мс

		№ побега		Длина побегов бересклета бородавчатого на 25.10.2017 (первон. эксплант - почки)																№ побега		Длина побегов бересклета бородавчатого на 25.10.2017 (первон. эксплант - побеги)

				1 МС + БАП 1,0 мг/л		2 МС + Кн 1,0 мг/л		3 МС б/г		МС + ТДЗ 1,0 мг/л		1 высота листьев		2 высота листьев		3 высота листьев						МС б/г		МС + БАП 1,0 мг/л		МС + Кн 1,0 мг/л

		1		0.6		0.6		0.6				2		1		1				1		1.1		1.4		1.2

		2		0.7		0.7		0.6				2		1		1				2		1.1		1.4		1.3

		3		0.7		0.8		0.7				2		2		1				3		1.2		1.6		1.3

		4		0.9		0.8		0.9				3		2		2				4		1.2		1.7		1.6

		5		0.9		0.9		1.1				2		2		2				5		1.3		1.9		1.7

		6		1		1						3		2						6		1.5		2		1.9

		7		1		1.1						2		2						7		1.6		2.1		2.2

		8		1.1		1.1						1		2						8		1.8		2.1		2.3

		9				1.1								2						9				2.3

		10				1.2								3						10				2.5

		11				1.2								2						11

		1		0.7		0.8		0.7				1		1		1				1		1.1		1.3		1.2

		2		0.9		0.9		0.8				1		2		1				2		1.2		1.4		1.2

		3		0.9		0.9		0.9				1		2		1				3		1.2		1.6		1.3

		4				1.1		0.9						2		2				4		1.3		1.9		1.4

		5				1.1		1.1						3		2				5		1.4		2.1		1.4

																				6		1.5		2.3		1.7

																				7		1.7		2.4		1.8

		6				1.2		1.2						2		2				8		1.7		2.4		1.8

		7				1.2								2						9		1.8		2.6		2.1

		8		0.8		1.6						2		2						10		1.9				2.2

		1		0.8		0.8		0.6				2		1		1				1		1.2		1.5		1.2

		2		0.9		0.8		0.8				2		1		2				2		1.4		1.5		1.3

		3		1.1		0.8		1.1				3		1		2				3		1.4		1.7		1.3

		4		1.1		0.9		1.1				3		2		2				4		1.6		1.8		1.5

		5		1.2		0.9						3		2						5		1.7		1.9		1.6

		6				1								2						6		1.8		2		1.8

		7				1.1								3						7				2.4		2

		8				1.1								2						8				2.4		2.1

																				9				2.5		2.1

		9				1.1								2						10				2.7

		кол-во		17		28		15		0		17		28		15				кол-во		24		29		27		0		0		0

		корень		4.1231056256		5.2915026221		3.8729833462		0		4.1231056256		5.2915026221		3.8729833462				корень		4.8989794856		5.3851648071		5.1961524227		0		0		0

		среднее		0.90		0.99		0.87		0.00		2.06		1.89		1.53				среднее		1.45		1.98		1.65		0.00		0.00		0.00

		отклон		0.1695582496		0.2053516792		0.2086236073		0		0.7475450016		0.5669467095		0.5163977795				отклон		0.2587245752		0.4152273993		0.3651873812		0		0		0

		ошибка		0.04		0.04		0.05		0.00		0.18		0.11		0.13				ошибка		0.05		0.08		0.07		0.00		0.00		0.00

		вариац		18.8398055087		20.6829029457		23.8881993094		0		36.309328649		29.9519016347		33.678116054				вариац		17.8944951126		20.9783877679		22.15743661		0		0		0

		точность		4.5693240046		3.9087012561		6.1679065398		0		8.8063057185		5.6603773585		8.6956521739				точность		3.6526985192		3.895588811		4.2642006638		0		0		0

				Приживаемость эксплантов бересклета бородавчатого на мс почки																		Приживаемость эксплантов бересклета бородавчатого на мс почки

		Посажено																		Посажено

		Выжило, шт																		Выжило, шт

		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%						Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20										Посажено		20		20		20

		Выжило, шт		8		11		5		4										Выжило, шт		8		10		8

		Выжило, %		40.0%		55.0%		25.0%		20.0%		0.0%		0.0%						Выжило, %		40.0%		50.0%		40.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20										Посажено		20		20		20

		Выжило, шт		3		8		6		3										Выжило, шт		10		9		10

		Выжило, %		15.0%		40.0%		30.0%		15.0%		0.0%		0.0%						Выжило, %		50.0%		45.0%		50.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20										Посажено		20		20		20

		Выжило, шт		5		9		4		6										Выжило, шт		6		10		9

		Выжило, %		25.0%		45.0%		20.0%		30.0%		0.0%		0.0%						Выжило, %		30.0%		50.0%		45.0%		0.0%		0.0%		0.0%

		Посажено		60		60		60		60		0		0						Посажено		60		60		60		0		0		0

		Выжило, шт		16		28		15		13		0		0						Выжило, шт		24		29		27		0		0		0

		Выжило, %		26.7%		46.7%		25.0%		21.7%		0.0%		0.0%						Выжило, %		40.0%		48.3%		45.0%		0.0%		0.0%		0.0%

				40.0		60.0		25.0		20.0												40.0		50.0		40.0		20.0

				15.0		40.0		30.0		15.0												50.0		45.0		50.0		15.0

				25.0		50.0		20.0		30.0												30.0		50.0		45.0		30.0

		кол-во		3		3		3		3		0		0						кол-во		3		3		3		3		0		0

		корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0		0						корень		1.7320508076		1.7320508076		1.7320508076		1.7320508076		0		0

		среднее		26.7		50.0		25.0		21.7		0.0		0.0						среднее		40.0		48.3		45.0		21.7		0.0		0.0

		отклон		12.5830573921		10		5		7.6376261583		0								отклон		10		2.8867513459		5		7.6376261583		0

		ошибка		7.3		5.8		2.9		4.4		0.0								ошибка		5.8		1.7		2.9		4.4		0.0

		вариац		47.1864652204		20		20		35.2505822689		0								вариац		25		5.9725889916		11.1111111111		35.2505822689		0

		точность		27.2431183971		11.5470053838		11.5470053838		20.351933162		0								точность		14.4337567297		3.4482758621		6.415002991		20.351933162		0





впм

		№ побега		Длина побегов бересклета бородавчатого  (первон. эксплант - почки)														№ побега		Длина побегов бересклета бородавчатого  (первон. эксплант - мол. побеги)

				1 ВПМ + БАП 1,0 мг/л		2 ВПМ + Кн 1,0 мг/л		3 ВПМ б/г		1 листья		2		3						ВПМ б/г		ВПМ + БАП 1,0 мг/л		ВПМ + Кн 1,0 мг/л

		1		0.8		1		0.7		3		3		3				1		1.4		2.9		2.9

		2		0.8		1		0.7		3		3		3				2		1.4		3.1		2.9

		3		0.9		1		0.9		3		3		3				3		1.5		3.1		3

		4		1		1.1		0.9		3		3		3				4		1.6		3.4		3.2

		5		1.1		1.1		1.9		3		4		3				5		1.8		3.5		3.5

		6		1.1		1.2		1.1		3		4		3				6		2.2		3.7		3.5

		7		1.3		1.2		1.1		3		4		3				7		2.2		3.7		3.6

		8		1.4		1.3		1.2		3		4		3				8		2.3		3.7		3.7

		9		1.4		1.4		1.3		4		4		3				9		2.5		3.9		3.8

		10		1.4		1.5		1.5		4		4		4				10		2.5		3.9		3.9

														4				11		2.6		3.9		4.1

														4				12		2.8		4.1		4.2

		11		1.5		1.5		1.5		4		5						13		2.8		4.1		4.2

		12		1.6		1.6		1.6		4		5						14				4.4		4.4

		13				1.9						5						15				4.5

		14				1.9						5						16				4.5

		1		0.9		1.1		0.7		3		3		3				1		1.5		3.3		3

		2		0.9		1.2		0.8		3		3		3				2		1.6		3.5		3.1

		3		0.9		1.2		0.8		3		3		3				3		1.6		3.5		3.1

		4		0.9		1.2		0.8		3		3		3				4		1.7		3.6		3.2

		5		1.2		1.2		0.9		3		3		3				5		1.8		3.6		3.3

		6		1.3		1.4		1		3		3		3				6		1.9		3.6		3.4

		7		1.3		1.4		1.1		3		4		3				7		2.1		3.8		3.4

		8		1.4		1.5		1.1		3		4		3				8		2.3		3.8		3.5

		9		1.5		1.6		1.1		4		4		3				9		2.3		3.8		3.6

		10		1.5		1.6		1.2		4		4		3				10		2.5		3.8		3.7

		11		1.5		1.8		1.4		4		4		3				11		2.6		4.1		3.7

		12		1.6		1.9		1.5		4		4		4				12		2.6		4.3		3.9

		13		1.6		2		1.6		4		5		4				13		2.6		4.3		4.1

		14		1.7		2.1		1.6		4		5		4				14		2.7		4.5		4.3

		15						1.8						4				15		2.7				4.1

		1		0.8		1		0.7		3		3		3				1		1.3		2.9		2.9

		2		1.1		1		0.7		3		3		3				2		1.4		3.4		2.9

		3		1.1		1.1		0.8		3		3		3				3		1.4		3.4		3.1

		4		1.2		1.1		0.9		3		3		3				4		1.5		3.4		3.2

		5		1.3		1.1		1.1		3		3		3				5		1.7		3.4		3.3

		6		1.4		1.2		1.3		3		4		3				6		1.7		3.5		3.4

		7		1.5		1.3		1.3		4		4		3				7		1.9		3.5		3.5						3

		8		1.5		1.5		1.4		4		4		4				8		2		3.5		3.6						4

		9		1.7		1.5		1.5		4		4		4				9		2.1		3.7		3.7						4

		10		1.7		1.7		1.7		4		4		4				10		2.2		3.7		3.7						4

		11		1.7		1.9				4		5						11		2.2		3.7		3.9						5

																		12		2.3		3.8		3.9						3

																		13		2.4		3.9		4.2						5

		12		1.8		2				4		5						14				4.3		4.4						4

		13		1.8		2.2				4		5						15				4.4								5

		кол-во		39		41		37		39		41		37				кол-во		41		45		43		0		0		9

		корень		6.2449979984		6.4031242374		6.0827625303		6.2449979984		6.4031242374		6.0827625303				корень		6.4031242374		6.7082039325		6.5574385243		0		0		3

		среднее		1.31		1.43		1.17		3.44		3.85		3.27				среднее		2.05		3.74		3.58		0.00		0.00		4.11

		отклон		0.3041769497		0.3493024408		0.3480533596		0.5023561221		0.760295193		0.4502251689				отклон		0.4626540614		0.4120287329		0.4441448787		0		0		0.78173596

		ошибка		0.05		0.05		0.06		0.08		0.12		0.07				ошибка		0.07		0.06		0.07		0.00		0.00		0.26

		вариац		23.2150705257		24.4810257628		29.810125708		14.620812509		19.7291790587		13.7672159082				вариац		22.5282856479		11.0102689918		12.4014479129		0		0		19.0151990263

		точность		3.7173863837		3.8232938883		4.9007544778		2.3412037142		3.0811801126		2.2633163533				точность		3.5183271185		1.6413139944		1.8912030768		0		0		6.3383996754

				Приживаемость эксплантов бересклета бородавчатого на 29.03.2018																Приживаемость эксплантов бересклета бородавчатого побеги

		Посажено		19		22		20		20								Посажено		19		22		20

		Выжило, шт																Выжило, шт

		Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				Выжило, %		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20						Посажено		20		20		20

		Выжило, шт		12		14		12										Выжило, шт		13		16		14

		Выжило, %		60.0%		70.0%		60.0%		0.0%		0.0%		0.0%				Выжило, %		65.0%		80.0%		70.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20						Посажено		20		20		20

		Выжило, шт		14		14		15										Выжило, шт		15		14		15

		Выжило, %		70.0%		70.0%		75.0%		0.0%		0.0%		0.0%				Выжило, %		75.0%		70.0%		75.0%		0.0%		0.0%		0.0%

		Посажено		20		20		20		20		20						Посажено		20		20		20

		Выжило, шт		13		13		10										Выжило, шт		13		15		14

		Выжило, %		65.0%		65.0%		50.0%		0.0%		0.0%		0.0%				Выжило, %		65.0%		75.0%		70.0%		0.0%		0.0%		0.0%

		Посажено		60		60		60		60		60		0				Посажено		60		60		60		0		0		0

		Выжило, шт		39		41		37		0		0		0				Выжило, шт		41		45		43		0		0		0

		Выжило, %		65.0%		68.3%		61.7%		0.0%		0.0%		0.0%				Выжило, %		68.3%		75.0%		71.7%		0.0%		0.0%		0.0%

				60.0		70.0		60.0												65.0		80.0		70.0

				70.0		70.0		75.0												75.0		70.0		75.0

				65.0		65.0		50.0												65.0		75.0		70.0

		кол-во		3		3		3		0		0		0				кол-во		3		3		3		0		0		0

		корень		1.7320508076		1.7320508076		1.7320508076		0		0		0				корень		1.7320508076		1.7320508076		1.7320508076		0		0		0

		среднее		65.0		68.3		61.7		0.0		0.0		0.0				среднее		68.3		75.0		71.7		0.0		0.0		0.0

		отклон		5		2.8867513459		12.5830573921		17.136923619		0						отклон		5.7735026919		5		2.8867513459		0		0

		ошибка		2.9		1.7		7.3		0.0		0.0						ошибка		3.3		2.9		1.7		0.0		0.0

		вариац		7.6923076923		4.2245141648		20.4049579332		0		0						вариац		8.4490283296		6.6666666667		4.0280251339		0		0

		точность		4.4411559168		2.4390243902		11.7808079555		0		0						точность		4.8780487805		3.8490017946		2.3255813953		0		0





приживаемость почек

		

								Повторность 1		Повторность 2		Повторность 3

				MS		безгормональная		5		6		4		4.4

						БАП 1,0 мг/л		8		3		5		7.3

						Кн 1,0 мг/л		11		8		9		5.8

						ТДЗ 1,0 мг/л		4		3		6		2.9

				B5		безгормональная		10		9		12		4.4

						БАП 1,0 мг/л		15		14		12		4.4

						Кн 1,0 мг/л		12		16		15		6

						БАП 1,0 мг/л + НУК 0,5 мг/л		13		11		14		4.4

						Кн 1,0 мг/л + НУК 0,5 мг/л		12		13		10		4.4

				WPM		безгормональная		12		15		10		7.3

						БАП 1,0 мг/л		12		14		13		2.9

						Кн 1,0 мг/л		14		14		13		1.7

				MS		безгормональная		25		4.4

						1,0 6-БАП		26.7		7.3

						1,0 Кн		46.7		5.8

						1,0 ТДЗ		21.7		2.9

				B5		безгормональная		51.7		4.4

						1,0 6-БАП		68.3		4.4

						1,0 Кн		71.7		6

						1,0 6-БАП + 0,5 НУК		63.3		4.4

						1,0 Кн + 0,5 НУК		58.3		4.4

				WPM		безгормональная		61.7		7.3

						1,0 6-БАП		65		2.9

						1,0 Кн		68.3		1.7





приживаемость почек

		



Повторность 1

Повторность 2

Повторность 3



приживаемость побегов

				4.4		4.4

				7.3		7.3

				5.8		5.8

				2.9		2.9

				NaN		NaN

				4.4		4.4

				4.4		4.4

				6		6

				4.4		4.4

				4.4		4.4

				NaN		NaN

				7.3		7.3

				2.9		2.9

				1.7		1.7



Варианты питательных сред, мг/л

Приживаемость латеральных почек, %

25,0

65,0



		

						MS		безгормональная		40		5.8

								1,0 6-БАП		48.3		1.7

								1,0 Кн		45		2.9

						B5		безгормональная		65		2.9

								1,0 6-БАП		70		5.8

								1,0 Кн		70		2.9

						WPM		безгормональная		68.3		3.3

								1,0 6-БАП		75		2.9

								1,0 Кн		71.7		1.7





				5.8		5.8

				1.7		1.7

				2.9		2.9

				NaN		NaN

				2.9		2.9

				5.8		5.8

				2.9		2.9

				NaN		NaN

				3.3		3.3

				2.9		2.9

				1.7		1.7



Варианты питательных сред, мг/л

Приживаемость молодых побегов, %

40,0

45,0

65,0

70,0

70,0

75,0




