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Annotation

The detailed technology of creation of forest plantations from the fast-growing
wood species of poplar and care work in the green zone of Astana are given in this
article. It is presented information about the state of poplar forest species which are
satisfactory for all types of poplar, except for the "Kazakhstani" poplar, which has a
good condition. The average bonitet of the main forest-forming species makes up 3.7
which indicates the optimality of the forest location for the natural and climatic
conditions of the area and on newly created poplar plantations an area of 0.5 ha in
"Akkol" nursery. An inventory of forest poplar plantations was carried out in the
allotted samples.

One of the agrotechnical methods of accelerated cultivation is the process of
cuttings of poplar before planting growth stimulators with zircon, cornevine,
heteroauxin, epine, and krezatsinom with different soaking time. To increase the
rooted cuttings, biomicrofertilizers "Extrasol" and growth stimulator "Karpansil"
were used. Studies have established that the average bonitet of the main forest-
forming species is 3.7, which is optimal for the natural and climatic conditions of the
forest site of the enterprise. The poppy plantations of the poplar of the pyramidal and
the Kazakh poplar are affected by a thick-walled sawfly, and the seed plantations of
the Kazakh poplar are poplar, aspen leaf and spinal fly. Most (63.8%) of the
preserved forest poplar cultures are in good condition and only 8.8% of plantings
were in unsatisfactory condition.

According to the results of studies of the state of forest cultures on permanent
test plots, the agrotechnics of the establishment are given: soil preparation, planting,



agrotechnical care, irrigation, growth stimulators, and technologies and methods of

soil cultivation and types of forest cultures

Key words: reforestation, forest plantations, uterine plantations, undiscovered
crops, poplar forest, biomicrofertilizers, growth stimulator, cuttings, age of cuttings,

completeness

Introduction

It is adopted the concept of
transition to sustainable development
and it is developed an environmental
code of legal norms in the sphere of
ecologization in Kazakhstan. In this
regard, the attitude towards green
construction changes radically [1].

An important problem of forestry
production is the improvement of the
condition and increase of forest
productivity in order to meet the needs
of the national economy in high-quality
timber and other useful forest
resources. One of the ways to solve it is
the creation and cultivation of
plantation forest species. With their
proper creation, plantations grow more
productive than in natural forests, the
reforestation period after logging is
reduced. When creating artificial
plantations, it becomes possible to use
selection seed and planting materials.

The city of Astana is located in
the dry steppe zone of the Eurasian
continent. This determined the severity
and low suitability of natural
conditions for the creation and
maintenance of green spaces, which are
greatly complicated by town planning.
In the composition of plantations, it is
necessary to introduce more resistant

species of trees and shrubs in
accordance with the biological and
ecological conditions of  the
environment. The creation of plant
groups in the form of large tracts will
ensure the preservation of the
conditions of the forest environment
[2,3].

To protect the new capital in the

treeless area of Kazakhstan from
unfavorable climatic factors and create
the necessary conditions for organizing
active recreation of the population in
1997, the creation of a green zone
around the city was started.
The purpose of the Sanitary and
Protective Green Zone in Astana is to
reduce the negative impact of wind
loads on urban areas, improve the
microclimate and architectural
landscape landscaping of suburbs,
reduce CO2 emissions, increase the
carbon deposition of plantations and
create recreational facilities for urban
residents in the natural environment [4,
5.6].

In  combination with other
forestry measures, the reproduction of
forests should be aimed at improving
the efficiency of forestry production on



the basis of the achievement of science
and technology [7,8,9,10].

To increase the forest cover of
Kazakhstan, it is necessary to find
ways to meet the demand of the
national economy of low-forest areas in
wood as soon as possible and possibly
fully. In the implementation of these
tasks an important role can be played
by the introduction into culture of fast-
growing tree species, the most

Materials and methods

The main condition for obtaining
successful plantations from poplars is
the right choice of areas for their
cultivation, as well as the selection of
species and varieties that are optimal in
specific climatic conditions.
The quality of the forest crops created
depends on many factors, one of which
is soil preparation. Soil cultivation is
the most important link for obtaining in
the future a high planting habitability.
The soil preparation system,
including the depth of plowing,

Agroscheme 1

promising of which are various types of
poplars [11].

It is planned to use the fast-
growing poplar pyramidal rocks, which
are fragile, as the main forest-forming
species in artificial reforestation and
afforestation. Particular attention is
paid to the increase in the area of
poplar plantations [12].

depends on the mechanical
composition of the soils and the degree
of its containment (the number of
densely intertwined roots and rhizomes
of plants in the soil).

In the conditions of creation of
the sanitary-protective green zone of
Astana city the enterprise according to
the Working projects used 2-year early
steam, at which the continuous tillage
of the soil (agroscheme 1) and rocking
processing (agroscheme 1a) was
carried out.

With continuous processing of steam, all types of work were carried out in the

following order:

-cutting of furrows and breakdown of the whole area, according to quarterly columns
with the designation of interquarter roads as well as non-cultivated areas, if such

exist;

- 2-fold disking of soil with disc harrows BDT-7 on K-700A tractors;



- dump plowing to a depth of 23-25 cm, depending on the height of the humus layer
according to the project plows PLN-7-35 on K-700A tractors or PAN-5-35 on T-150
tractors;

- soil discarding after plowing by BDT-7 harrow on K-700 tractors;

- 3-fold cultivation with simultaneous harrowing cultivators KPSH-on K-700A
tractors or KPSH-5 cultivators on T-150 tractors. The gap between cultivations is 20-
25 days;

- designation of the direction of the wings and slicing of furrows along the boundary
of the wings;

- without plowing in the wings to a depth of 30-35 cm plows PLN-7-35 on K-700A
tractors or PAN-5-35 on T-150 tractors with removed dumps. (All these types of
work are carried out in the first year of sinking);

- 2-fold snow retention;
- early spring harrowing;

- 3-fold cultivation of soil during the spring-summer period, the gap between
cultivations is 20-25 days;

- planting plowing to a depth of 45-50 cm plow PJAS-1.4 on K-701 tractors (this
treatment of the soil ends the work in the 2nd year of sinking);

- 2-fold snow retention;
- spring cultivation with simultaneous harrowing before planting of forest species

Agroscheme la

In the case of a rocking steam treatment, all types of work were carried out in
the following order:

-cutting of furrows and breakdown of the whole area, after which all quarters are
divided into wings and interclusal spaces (moisture stores) and further all work is
carried out in the wings;

- 2-fold disking;
- dump plowing;
- 3-fold cultivation of the soil with simultaneous harrowing;

- mowing of vegetation in interclusal spaces until the seeds ripen;



- snow retention. This method is performed not in the wings but in the intercooled

spaces with a small amount of snow.

One-year-old rooted cuttings
seedlings, grown from winter stem
cuttings, which are harvested in
"uterine" plantations are the best
planting material.  According to
laboratory studies of Polish and
Swedish scientists, cuttings kept during
winter in trenches, cellars, on ice or in
snow reduce the survival rate by 10-
15%. In the future, they have a smaller
energy of growth.  Admissible
shrinkage of shoots without loss of
quality should not exceed 2-3% of their
weight in a freshly prepared form.
Cuttings with a diameter of the top cut
0.8-1.5 cm and a length of 25-30 cm,
harvested from the middle part of the
shoot have the largest survivability.
Before planting, they were soaked in
aqueous solutions of physiologically
active substances for 24 hours of
different  concentrations:  Zircon,
Kornevin, Heteroauxin, Epine and
Krezacin. Cuttings soaked in water
served as the control.

In order to increase the rooting
of rooted cuttings, it is necessary to use

Results

The density of poplar cultures is
determined, first of all, by their purpose
and Dbiological characteristics  of
cultivated varieties. When growing
trees that go to the billet of small-sized
assortments with a short felling age,
they take a dense arrangement of plants
-2.5%x250r3x3m.

biomicrofertilizers: Extrasol; growth
promoter: Karpansil.

When planting, cervical root
should be buried to 12-15 cm into the
soil. In arid conditions, a good effect
on the increase in plant survival and
plant growth is provided by cutting
seedlings on a stump of 5-10 cm high
immediately after planting. On the
stump one is left, the most powerful
shoot.

The timing and technique of
planting are determined by the
characteristics of the areas on which
the plantation is divided, as well as the
type of planting material used. On
unsealed parts of the soil, the best time
to plant cuttings and rooted cuttings is
early spring. On the early and long
flooded areas, autumn shoots of rooted
seedlings are carried out. Cuttings are
planted by forest planting machines in
plow furrows. Large-scale rooted
cuttings seedlings are planted in
furrows or in pits with a depth of 40 cm
to2 m.

Planting of forest crops is carried
out at the optimal time for 12-15 days,
by seedlings and rooted one-year-old
cuttings. The assortment of planted
species is determined by the Working
Project.

In the first and second year after
planting, work is under way to



supplement forest cultures. The range
of planting material included tree and
shrub species according to the scheme
of planting according to the Working
Project.

The viability and durability of
the plantings depends on the regularity
of the care work aimed at moisture
accumulation and moisture
conservation.

In undisguised forest cultures,
the enterprise carries out mechanized
care in the inter-rows, intercluster
spaces and manual care in the ranks.

The same measures are being
taken to irrigate undisputed forest
cultures, where the main species is the
common pine, the birch pendant, as

well as the unclosed forest species from
the rooted poplar and willow cuttings.

In poplar cultures, work is
underway to form a stem.

The Forest Inventory has
recorded and evaluated the quality of
forest species according to the
Indicators for the Assessment of
Closed and Unexplored Forest Crops
(evaluation of the success of closed and
unclosed forest species is made
according to the indicators given in
Table 9 of Annex 1 to this Forest
Inventory Rules in the State Forest
Fund of the Republic of Kazakhstan).
Table 1 shows the indicators of the
state of forest poplar species in the
green zone of Astana.

Table 1 - Indicators of the state of forest poplar species according to forest inventory

data
Species Condition of preserved forest species (area, ha) | Total

good satisfactory unsatisfactor

y

Poplar white 70.5 119.4 55.2 245.1
Poplar hybrid 56.7 - - 56.7
Poplar 397.6 106.7 17.0 521.3
“ Kazakhstani”
Total, ha 524.8 226.1 72.2 823.1
Percentage 63.8 274 8.8 100.0
distribution, %

The average bonitet of the main
forest-forming species is 3.7, which is
optimal for the natural and climatic
conditions of the forest area of the
enterprise.

The main pest of nurseries is the
Gallic thick-walled sawfly, which
affects the willow uterine plantations.

Poplar and aspen leaf hopping affecting
the uterine poplar plantations of the
pyramidal and Kazakhstani poplar.

On the seed plantation, the main
pests also settle on the poplar of
Kazakhstan - a poplar, aspen leaf and a
Spanish fly.

There are two forest nurseries for
cultivation of planting material in RSE



"Zhasyl Aimak": a typical nursery "Ak
Kaiyn" with the rights of a forest area
with a total area of 110 hectares and a
nursery "Damsa" in the Shortandy
forest area of 66 hectares.

The cuttings branch of the
nursery is laid on an area of 3.006 ha,
where 4 species of tree and shrub
species are located - Kyzyl-Tan poplar,
pyramidal poplar, Kazakhstani poplar
and white willow. In 2008, cuttings of

Discussion

The uterine branch of the nursery
"Ak kaiyn" is 4.71 ha, where 4 species
of poplars and 1 species of willow
grow. The genus of poplars occupies
4.45 hectares, willow white — 0.26
hectares. Total 8.886 trees grow on the
uterine plantation.

white poplar, tamarix exquisite and
juniper Cossack were planted in the
greenhouse.

To increase the vitality of the
cuttings and to enhance growth,
cuttings before planting were soaked in
a solution of sodium humate. For the
development of a powerful root system,
the cuttings were irrigated using
rootstocks.

In the uterine branch,

mechanized processing between rows
of trees, manual weeding and watering
was performed throughout the growing
season. Chemical processing of uterine
plantations was also carried out (Figure
1).

Figure 1 — Kazakhstani poplar in the uterine branch of the “Ak kaiyn” nursery

Table 2 shows the characteristics
of the types of poplar forest crops to be
designed. From the data of Table 2, it
can be seen that poplar planting is
carried out in three types of forest

species: RTK-2, RTK-4, RTK-8.
Planting a common, associated tree
species or shrub. Mixing in rows,
placing 4x1 m or 4x0.75 m

Table 2 - Brief characteristics of the types of forest species being designed



Types of Method of Schfen_]e of Distance Number of
forest Category of soil mixing between rows plants per
cultures forest fund cultivation forest and inrows | 1 hectare, pcs.

cultures
PTK-2 non-forest belt of CWS - 4x1wm MTS - 1005
lands trees MTS - pCs.
24x 12 m MTS - CWS -670
MTS - pcs.
MTS -
CWS
PTK-4 non-forest belt of S-CWS-| MTS, CWS 4 MTS - 556
lands trees MTS - X 1m pCs.
24x 12 m MTS - S4x0,75Mm CWS - 556
CWS -S pcs.
S -742 pcs.
PTK-8 non-forest belt of S-CWS-| MTS,CWS 4 | MTS, CWS -
lands trees MTS - x 1m 750 pcs.
20x20m | MTS-S | S4x0,75m S - 667 pcs.
Notes

1 MTS - the main tree species - I'IT;
2 CWS - concomitant wood species CIT,
3 S - shrubby species. K

The age of cuttings was
developed by Kazakh  National
Scientific Research Institute of Forestry
and Agromelioration and the Kazakh
forest management enterprise and
approved by the order of the Ministry

of Forestry of the KAZ SSR of
05.10.78 Ne 150. For poplar, the age of
cuttings and the distribution of age
classes by age groups are given in
Table 3.

Table 3 - The age of felling and the distribution of age classes by age groups for

poplar plantations

Established felling
Prevaili

Distribution by age group

g ages, years (numerator - age classes, denominator - age, years)
culture o .
Past | Prese | Leng | young | middle-aged | o ripe and
Fores| nt | thof ng overripe




t | Fores| age inclu
Inve t class ding
ntory | Inve those
ntory inclu
I I ded tota | Including
total : ;
class | class in overriped
the
calcu
latio
n
Category SFF (State Forest Fund) — green zones
8 and
higher
1 2 | 34| 4 5 6-7 o
Poplar | 51 | 51 | 10 11- | 21- | 31- 51- —and
1100 50 | 40 | 40 |40 70 | higher

The distribution of areas and
reserves covered by forest lands by age
classes in plantations of tree species is
not homogeneous. The presence of all

age groups among natural and artificial
plantations is very important for the
rational management of forestry (Table

4).

Table 4 — Distribution of forest areas and reserves by age classes (area, ha, stock,

thousand m°)

Prevailing Distribution by age group Average
SPeCIes (numerator - area, ha; denominator - stock, thousand age
m°)
1121345 (6|7 (8|9 10| total
Poplar Balsamic | - | - | - | 8. - - - - 8.9 44
9 0.35
0.
35
Poplar white - 18, -12,1051(0,] - |-]146] - | 142 40
9 0003 0.7 1.10
0. 0,| 6 |0, 3
35 1 0
4




On productivity in plantations of
coniferous species, stands of 2-3
classes of bonitet dominate, in soft-
leaved-3-4 classes of bonitet, for
hardwoods - 4-5 classes of bonitet. The
average bonitet of the main forest-

forming species is 3.7, which is optimal
for the natural and climatic conditions
of the forest area of the enterprise. The
average class of poplar bonitet is 5.0;
the plantations are mainly of low
productivity.

Table 5 shows the average taxation indicators of poplar according to the forest

inventory (2008).
Prevailing Forest Average taxation indicators
species Inventor i
y Year | 298 Bonite | comp | stock on 1 ~ average
years tclass | leten ha of increment per
ess forest 1 ha of forest
covered | covered land,
land, m’ m’
Poplar Balsamic 2008 40 50 | 0.30 39 0.7
Poplar white 2008 44 50 | 0.66 77 0.7
Insufficient amount of will be carried out artificially. In

preliminary renewal under the canopy
of ripe and ripening plantings of soft-
leaved species is of no significance,
since the main felling is not carried out

and most softwood cuttings are
successfully  renewed  with  the
subsequent coppice or root crop.

Plantations of hard-leaf and other tree
species are represented by introducers
and their restoration or replacement

plantations of shrubby species, natural
regeneration does not play a special
role, since they are either subject to
reconstruction or will be referred to the
undergrowth.

Table 6 shows the characteristics
of the undergrowth under the canopy of
ripening and mature stands in available
poplar stands.

Table 6 - Characteristics of the undergrowth under the canopy of ripening and mature
stands of the main forest-forming species (area, hectare)

Prevailing < = there is underwood Prospects of natural
species S S overgrowth
= ()]
@ £ e P =
et c o |u @ | O | = -
S 8= | & L ol 5 8|88 | &
— = e |3 S| o | 58| &[>3 <
> DO oo} - Y— © = Y - ; o (@]
°c2| 23 |88l ° |28 2| 833 |=|§EE =
Ol <= |65 £ |SF 5| 5518228 8




Poplar white PF 5.4 3.4

62.0

54 | 100

Notes - PF — poplar forest

Distribution of plantations at the age of thinning by type in the context of
completeness groups (Table 7). It is seen from the table that in the plantations with
the predominant species from the poplar it is projected increment thinning. These
plantations are with a completeness of 0.9-1.0.

Table 7 - Distribution of plantations at the age of thinning and assigned to cuttings in

the context of completeness groups (area, ha)

Prevailing Type of Distribution by completeness
species thinning numerator - in the age of thinning;
denominator - assigned to thinning
0.3-05]06-0.7| 08 |0.9-1.0]| total

Poplar white _ _ _ 1 1
Increment 1 1
thinning

Conclusion

When selective sanitary felling is
carried out, removal of dying trees is
carried out.

Protective measures with the use
of chemical and biological preparations
are carried out under the condition of
mass reproduction of pests, epiphytoty
of diseases and the threat of death of
plantations. Pesticides for the control of
pests and diseases of green plantations
should be applied in accordance with
the Directory of Pesticides
(insecticide) approved for use on the
territory of the Republic of Kazakhstan
and compliance with technological and
sanitary regulations.

With a low number of pests and
a small degree of spread of the disease,
the mechanical removal of clutches and

spider nests of insects, sanitary pruning
of the crown is carried out. Activities
include sampling patients and tree stem

pests, windswept cleaning and
windbreaks.
Biological methods include

measures to attract birds that feed on
insects, by hanging starling boxes. In
the deciduous plantations, 5-7 pcs. / ha
cilia, colony and birdhouse are hung, in
coniferous - 3-4 pieces / ha [13].

Thus, the technology for creating
forest  plantations includes the
following activities:

Site selection. This section of the
forest plantation should be as smooth
as possible and suitable for irrigation.
First of all, it is necessary to choose a
fertile, non-saline or slightly saline,




light or medium-mechanical soil.
Particular attention should be paid to
the water sources used for irrigation,
since without irrigation it is impossible
to create high-performance forest
plantations.

Soil preparation. Forest
plantations are created on well-
cultivated soil. First, it will be started
with watering to ensure a one-time
watering of the soil. After planning,
depending on the texture of the soil, the
presence of grass cover and weeds, the
soil is treated according to the system
of black steam or spring sowing with
mandatory rising of steam in autumn
and deep plowing. The whole summer
season in the nursery are carried out in
accordance with the used soil
preparation system.

Planting seedlings. Work on
planting should be -carried out in
autumn after the fall of leaves or early
spring, when the buds are not yet
awake. The most suitable planting
materials are annual seedlings. Their
root system is well developed at this
age, reaching a height of 1.5 m, landing
Is carried out in pre-prepared pit size of
60x60 cm. Yamaha diggers KYA-100
or KRK-60 are used to prepare pits on
the basis of MTZ-80 tractor. The
productivity of these diggers is 80-100
and 45-90 yards per hour.

Seedlings are planted manually
in prepared pits. We must try to plant
deeper, so that the root neck of plants is
20-25 cm below the surface of the soil.

In this case, planted seedlings are well
supplied with moisture and additional
nutrients. Thus, in the first years of
growth the seedlings form a root
system that covers all layers of the
rhizosphere, at this depth more
nutrients pass and soil process pass
more intensively. In addition, deep-set
seedlings are resistant to strong winds.

After planting, the seedlings will
be subjected to the adaptation process,
so it should be borne in mind that
during the first growing season, growth
will be slow. In the second and
subsequent years, the growth of
seedlings is increasing.

The productivity of plantation
forests is directly related to the location
of the fields. Their location should
correspond to the soil and climatic
conditions of the area. In arid
conditions, the growth of trees can
decrease on dense plantations. Dense
plantation crops can be created in
irrigated areas, where it is possible to
carry out caring work on young trees
and receive small-scale commercial
timber.

When creating plantation forests
for energy purposes, a 3 x 1.5 m plan is
recommended, 2222 pieces of plants
are needed per hectare. A row spacing
of 3 m allows the use of a cultivator
with a tractor for cultivating the soil.

After planting, irrigation canals
are created at a distance of 20-25 cm
from planted plants. Then the seedlings
are watered, moisture promotes soil



compaction and close closeness of the
plant root system.

Care of plantation crops. Poplar
and willow mainly create a root system
in the upper surface of the soil and
show a high energy of growth due to a
sufficient amount of moisture, nutrients
and air in the soil. If the soil surface is
very compact and covered with
herbaceous vegetation, then the energy
of growth decreases. Therefore, care
should be carried out carefully, which
should be focused on soil preparation,
application of fertilizers, irrigation and
the formation of the tree trunk.

Soil preparation or agrotechnical
care should be carried out from
planting to ripeness of the forest.

Cultivators KRN-2,8 and KUN-4
are used for loosening the rows, on
which an additional soil tiller may be
installed on the frame side to create
irrigation irrigation canals. If there are
dense weeds on the surface of the soil,
it is necessary to process the inter-row
between the disk harrows BDT-3 and
BDN-3. All cultivators and harrows are
hung on the tractor MTZ-80, etc.

After machining the rows at a
distance of 30-40 cm from the rows for
plant protection are handled manually.

During the first two years after
planting, soil cultivation is carried out
at least 3-4 times. In the autumn of the
first year, an inventory should be made,
and in the spring of the second vyear, if
necessary, you need to supplement the
2-year-old seedlings. In the third and

fourth years, the number of annual care
activities can be reduced by 2 times.

During the first two years, the
plantation should be watered at least 4-
5 times during the growing season. In
subsequent years, watering can be
reduced to 2-3. Irrigation regime is 1
hectare - 500-600 m3.

During the first 3-4 years after
planting, watering is carried out on
temporarily created irrigation ditches.
After the completion of the care work
in the inter-row, irrigation grooves are
made with the plow PL-1 on the basis
of the tractor DT-75T.

Poplar and willow plantations
consume large amounts of nutrients
from the soil, so organic and mineral
fertilizers should be used.

When using phosphorus and
nitrogen fertilizers (90 kg / ha and 120
kg / ha of active substance) and using
nitrogen fertilizers 2 times in the same
amounts during 2 growing seasons,
poplar and willow are characterized by
high growth rates. When using organic
fertilizer (20 tons per 1 hectare), you
can get good results.

The growth of seedlings is
greatly influenced by the liquid
complex of organomineral fertilizers
using the bio-fertilizer "Ecstasol” and
the growth stimulator "Karpansil”
when soaking the plant roots for 30 and
60 minutes.

To obtain high-yielding wood in
a short period of time, it is necessary to
carry out caring work, starting from the
first year of plant life. In the initial



period with a rare location in these
rocks, lateral branches develop very
intensively; therefore, pruning branches
IS necessary to form the main trunk.
These works must be performed
in early spring. In the first year after
planting, the most developed branches
are left, and the rest are cut off. Sprouts
from trunks are cut from 3-4 years of
age. Every 3-4 years, it is necessary to
clean the bottom of the trunk for better
formation. To prevent fungal diseases,
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After 10-12 years on the
plantation, half of the trees are cut; the
poles obtained are used as small-value
wood for biofuel. These fellings lead in
the future to the increasing of the
nutrient medium and biomass for
biofuel production. In plantation crops,
subject to agrotechnical requirements at
the age of 20, 600 to 650 m3 of biofuel
raw material can be obtained from each
hectare of plantation

framework of the scientific project on
the technology of creating forest
plantations.
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ACTAHA KAJIACBIHBIH )KACBLI AUMAFBIHIA TEPEK OPMAH
IIVIAHTALHUAJIAPBIH KYPY TEXHOJIOT' USAJIAPBI

1Capcelcoea JI.H., ayvin wapyauslivik OOKmMop

'"Kumaiiéexosa C.0., aybLl WAPY AUbLILIK MASUCTID

2Muxaun 3acada, opman wapyaubLIbI2bl AlMAbIHOARbL 2bLILIM OOKIMOPYL,
npocgheccop.

'C, Cetighynnun amwvinoaevl Kazax acpomexnukanvlx ynugepcumemi, Kenic
°)Kapamvlisicmany evlisimoapbinbiy Bapuwiasansik yrusepcumeni,
Bapwasa, Ionvwa

Tyiiin

Makanazna >KpbuUlgaM ©CETIH TEepeK arallTapbhlHbIH TYpJepiHe *oHe AcTaHa
Kacbll alMarblHAa OpMaH eKIeJepiH KYPYAbIH KYTIM >KYMBICTapblHA, TOJbBIK
TEXHOJIOTHSICBIH YChIHaABl. OpMaHJa ©CeTIH TypJepiHEH TEPEeKTIH OapibIFbIHBIH
JKar/aibl KaHaFraTTaHAPJBIK, TeK «KazakcTaH» TepeKTepi KaKChl JaMbIFaHbl TypPaJibl
MaJiMeTTep OepuIreH.


http://www.elsevier.com/locate/biombioe

Herisri opmaH Kypaymibl TypJepaiH oprama OoHUTeTi - 3,7, OyJI OpMaHHBIH
KJIMMATTBHIK JKaraaimapsl MeH AKken kemerTxaiibiHna 0,5 ra ’kaHajgaH KypbUIFaH
TEpeK IJIaHTAIMsIAPhl YIIIIH OPMaHHBIH OHTAWUJIBI OpHAJIacybiH Kepcereai. Tannanran
yiariiep OoifbIHIIIa OpMaH TePEKTEPIHE MHBEHTAPU3AITUS KYPTi3LIi.

TepexTepai Kanemieney YpAiCiIMEH OTBIPFBI3Y KYMBICTAPBIHBIH aJIBIHIA , 6CY
CTUMYJIATOPJIAPBIMEH ITUPKOH, KOPHEBUH, F€TEPOAYKCHUH, SIHUH JKOHE KpE3allMHMEH
op TYpJIi YakKbITTa CyFa CaJbIll KOO KbUIJaM OCIPYIIH arpOTEXHHUKAJIBIK 9ICTEpPIHIH
Oipi  Oombim  TaObuIaAbl. Kamemine Tambipiapbl ecyl yHIiH —OKcTpacoa”
OMOMUKPOTHIHANTKBINITAD MeH «KapmaHcun» ecy CTUMYIATOPHI KOJIIaHBLIAIbI.
3eprTeynep KOPCETKEHIEH, HEeri3ri OpMaHJapAbl Kypaylibl TYpJEepiH opTaiia
O6onuteTi 3,7 Kypaiimpl, OYJ1 OpMaH yYacKe KOCIMOPBHIHBIHBIH TaOUFU-KIUMATTHIK
KarJainapbl YIIIH OHTaMibl Oosbin TaObuanael. [Tupamunanasl xone 'Kazakcran"
TEepEeK IUIAHTAUMSAJIApblHA KaJblH KaOBIPFaJibl ereyimTep, ajl Ka3aK TepeKTepiHIH
TYKBIMJIBIK TUIAHTAlMsJIAPbIHA TEPEK, KOKTEPEKTIH JKalbIPaKTapbhlH KETIIITEP,
OMBIPTKAJIBI IIBIOBIHIAP ocep eremi. CakTaiFaH OpMaH TEPEKTEPiHIH KOIIILIir
(63,8%) xakchl xargaiiaa, an exmneiaepaiy Tek 8,8% kaHaraTTaHAPIIBIKCHI3 JKaFdaia
00T IbI.

3eprrey HOTKeNepl OOWBIHINA,  TYpPaKThl ChIHAK ajaHJapblHIAa OpMaH
EKIeNIepiHe arpOTeXHUKANBIK IC-IIapajiap >KYpPri3Uli: TOMBIPaKThl JaibIHIAY,
OTBIPFBI3Y, arpoOTEXHUKAIBIK  KYTIM MIapajiapbl, ©CIPY CTUMYJSATOPJIAPHI, TaFbl
TOINBIPAK OHICY/A1H TEXHOJIOTHSTIAPhl MEH 9ICTEP] KOHE OpMaH €KIEJEePIHiH TypJiepi.

KinTTik ce3aep: opMaHbl KallbliHA KEATIPY, OPMaH IJIaHTalUsIaphl, aHAJIBIK

TJIaHTalMsIIap, OepikbacTapbl TyHiCIIeTeH eKmenep, TepeKTLIep,
OMOMMKPOTHIHAUTKBITIITAP.

TEXHOJIOTUSI CO3JAHMSA JECHBIX IJTAHTAIIAM TOIOJISA B
3EJIEHOM 30HE I ACTAHBI

1Capcekoea JI.H., [[oxmop cenbcKoxo35atUCmE8eHHbIX HAYK

'Kumaiibexosa C.0., Ma2ucmp cenbCKOX03sUCMBEHHbIX HAYK

2Muxan 3acada, 0okmop HayK 6 06aACMU 1eCHO20 XO3AUCMEA, NPOPpeccop
'Kazaxcxuii acpomexnuyeckutl ynugepcumem um. C. Celigpynnuna, npocnexm
°Bapwiasckuii yHusepcumem ecmecmeennbx Hayk, Bapwasa, ITonvua

Pe3rome

B nanHOU cTaThe mpuBeneHa MOAPOOHAs TEXHOJOTHUS CO3JaHUS JIECHBIX
HaCaXJICHUN M3 OBICTPOPACTYIIUX IMOPOJ JepeBa TOMOJS U PabOThI MO yXOIy B
3eneHoi 30He Actanbl. [IpencraBnena mHboOpMaIMs O COCTOSHUU JIECHBIX BHUIIOB
TOTIONISI, KOTOPBIE SBJISIOTCS YIOBJICTBOPUTEIHLHBIMU JIJII BCEX BUJIOB TOMOJIS, KPOME
«KazaxcTtaHcKoro» TOMOJs, KOTOPBIM HAXOAUTCS B XOpOIIeM cOCTOsTHUH. CpemxHui
OOHHUTET OCHOBHBIX JIECOOOPA3YIOIIUX TOPOJ COCTaBIsACT 3,7, YTO CBUACTEIHCTBYET
00 ONTUMATBHOCTH PACIOJIOKECHHUS Jieca I TMPUPOTHO-KIMMATHUYCCKUX YCIIOBHMA
palioHa ¥ Ha BHOBB CO3JIaHHBIX IIJIAHTAIUAX TOMOJIA Tutomaapio 0,5 ra B muToMHUKE



«AKKOJBb». VIHBeHTapu3alus JICCHBIX TOMOJCH MNPOBOIMIACE IO OTOOpPaHHBIM
obpa3siam.

OmHMM W3 arpOTEXHUYECKUX NMPUEMOB YCKOPEHHOTO BBIPAIUBAHUS SIBIISICTCS
MIPOIIECC YSPCHKOBAHMSI TOTIOJS TIEpe]] MMOCAJKONW CTUMYJISITOPOB POCTA C ITUPKOHOM,
KOPHCBHMHOM, TI'e€TEPOAYKCHHOM, SIUHOM M KPE3allMHOM C Pa3jIMYHbIM BpEMEHEM
3aMauuBaHus. J[7s yBeIMYCHHS KOPHEBBIX UYEPCHKOB HCIIOJIB30BAIA OHOMHUKPO
ynoOpeHuss «IKCTpacoim» W CTEMYJSTOp pocta «Kapmancum». HccienoBaHHsIME
YCTQHOBJICHO, YTO CPEAHHUN OOHUTET OCHOBHBIX JIECOOOPA3YIOIIUX TOPO COCTABIISAET
3,7, 4TO SBIISCTCSA ONTHUMAJIBHBIM IS MPUPOIHO-KIUMATHUYCCKHX YCIOBUH JIECHOTO
ydacTka npeanpusths. Ha IUlaHTanMyd TOMoJsA NHPAMUAAIBHOTO M Ka3axCKOTo
TOTIOJIS BJIMSCT TOJCTOCTCHHBIM NMUIMJIBIIMK, a Ha TUIAHTAIUSAX CEMSIH Ka3axCKOro
TOTOJIS - TOIOJb, OCHHOBBIM JIUCT M MyXa I03BOHOYHas. bombimucTBO (63,8%)
COXPAHMBILIHUXCS JICCHBIX TOMOJICH HAXOAATCS B XOPOIIIEM COCTOSIHHH, U TOJIbKO 8,8%
HACaXJICHUH HaXOJWINCh B HEYIOBICTBOPUTEIIHHOM COCTOSTHHH.

[To pe3ynabpTaTaMm MCCIEAOBAHUNA COCTOSIHHS JICCHBIX KYJbTYp Ha ITOCTOSTHHBIX
OTBITHBIX YYacTKaX IPUBEJCHBI arpOTEXHUKA YYPEKICHUS. IMOATOTOBKA IOYBHI,
M0CaJIKa, arpOTEXHUYECKUN YXOJI, TTOJIUB, CTUMYJISITOPBI POCTa, a TAKXKE TEXHOJIOTHH
¥ METOJIbI 00pabOTKM TIOYBBI M BUJIBI JICCHBIX KYJIBTYP.

KiroueBble ¢JI0Ba: JICCOBOCCTAHOBJICHHE, JICCHBIC TUIAHTAIIMHM, MAaTOYHBIC
TUTAHTAIMN, HECOMKHYBIIIHECS KYJIbTYPBI, TOTIOJICBHUKH, ONOMHUKPOYI00pEHUSI.



