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Introduction

Living standards in the forest are large and diverse. It is our national wealth. A forest is a
specified territory generating significant natural areas and landscapes. Forests have a significant
influence on the climate and soil formation while regulating the composition of air, heat, and
moisture balance.

Forest plantations prevent the soil erosion caused by water and wind, protect rivers from
droughts, and promote rural harvest crops. These features are especially important in rural forest
and agricultural production.

In Adjara and Artvin, both mountainous regions, the importance of forests for the public sector is
large. Therefore it is necessary to increase the productivity mountain forests and promote the
efficient use of reasonable, rational and effective treatment methods and techniques.

Actuality

Mountain forest protection and the wise rational use of its resources must be carefully balanced.
At the same time, the environment and biodiversity to maintain the ecological balance should be
provided.

For this, we need to use scientifically justified and environmentally rational methods to establish
the rules of implementation.

The vast majority of the research is in sparse (0.1-0.2) and low (0.3-0.4) frequency forests.
Especially where the population lives in the suburbs and residential areas due to increased erosion
processes and a significant loss of soil-and water-retention functions. Our readers are mainly relict
forests of Colchis on the object of study for which there are not any in the world. The third period
is preserved ancient species, some of which are due to the wrong type of event and on the brink of
destruction, and the International Red Book.

The basic unit of forest area by forest species: spruce (Plcea orientalis Link); fir (Abies
nordmaniana Spach); pine (pinus sosnowskyi); beech (Fagus orientalis Lipsky); Chestnut tree
(Castanea sativa); oak (Quercus dschorochensis c.koch; Q. pontica c.koch; Q. hartvisiana stev);
These species as a whole brings mixed stands. These types of growth: developing, evaluating, and
natural forest renewal seedlings - adolescent at the time of formation of the different
characteristics are the subject of many dozens of scientific papers. Natural renewal types include
seedlings and adolescent forming stands of different density from sea level to altitude, direction of
exposure, and a variety of soil and climatic conditions of the first slip. Natural forest renewal and
seedling/adolescent creation of all species studied by us differ from each other, but they have a lot
in common too. Therefore, these types of natural renewal and seedlings are the formation of an
actual child.



Research Goals and Objectives

In the forests of the study there are more than 150 woody plant species. However, not more
than six have been the originators of the main species. Therefore, the study aims to fully explore
these species and the natural renewal formation characteristics of different types of soils since the
creation of

appropriate conditions for scientific research eliminate the negative impact of factors that hinder
these kinds of updates - the formation.
The main goals of the research are to consider the following tasks:
e Research on natural forest from sea level to different altitudes, forest types, and frequency
of exposure according to the Slope.
e Environmental and anthropogenic factors impact on the natural forest.
e Seedlings and adolescents in different forest types and the formation both above-ground
and underground.
e The influence of environmental factors on early growth stages.

Research Methods

We used the following methods to implement the goals and objectives of the research:

a) Natural renewal model study areas: Its method of accounting platform (updated assessment of
the V. GULISASHVILI natural renewal assessment scale) and list measurements methods;

b) Location of the root system, the formation and growth characteristics in the 15-25 cm depth
study of horizontal excavation method and leave pit method;

C) The above-ground parts (shape, weight, growth characteristics) study lee was list measurements
and morphological method; We took Seedlings-adolescent  with the land. Placed in water, soil
removed.

D) Surface and underground parts of the biomass determined by weight method;

Innovative science - The study of forest species and the natural renewal process has been
studied by a number of scientists before but this is the first to factor in different types of soils and
altitude. The major species of the forest (Plcea orientalis Link; Abies nordmaniana Spach; pinus
sosnowskyi; Fagus orientalis Lipsky; Castanea sativa; Quercus dschorochensis c.koch; Q. pontica
c.koch; Q. hartvisiana stev) seedlings through adolescent surface and underground parts of the
formation, and the environmental impact of first slip will be recorded. It was established that:
Seedlings - adolescent growth and their formation at different heights above sea level, soil types
and frequencies according to the forest is a new development.

The practical value - to be defined in a different forest type and frequency of natural renewal
and seedlings - adolescent development, which will help support Forest B natural renewal
measures and forest crops cultivation for the forest sector specialists.



Approbation - The research findings were presented and discussed at the Shota Rustaveli State
University, Faculty of Agricultural Technology and Ecology, and the Scientific Council of the Faculty
of Agriculture, Department of Technology and Engineering sessions. The 3 International
Conference: "Georgia — Turkey Between Cross-Border Forests: Yesterday, Today, Tomorrow ",.
Artvin, September 15-17, 2011; Il International Scientific Conference: "Nuclear and Agro-ecological
studies",. Thilisi, 29 February 2012, International Scientific Practical Conference: "Earth - Natural

Disasters and Forests", Kobuleti, 20-22 April 2012;

Publication - The thesis was published in the scientific article #7.

Volume and structure — The dissertation consists of an introduction, Chapter 5, section 16, and
the recommendations and conclusions. This study covers 140 printed pages, 21 tables, 43 photos,
(enclosure 22) with 203 types of literature, including 104 foreign languages.

The areas of the study are Southwest Georgia (Adjara: five administrative units; Kobuleti,
Khelvachauri, Keda, Shuakhevi, Khulo) and the Northwest of The Turkish Republic (Artvin: eight
administrative units; Artanuj, Arhavi, Artvin, Borchka, Hopa, Murghul, Shavshath, lusupel). The
study area is 10393 km? (Adjara - 2900 km?* 4.2% of the territory in Georgia and 7493 km?, 0.96%
of the territory of Turkey) in Artvin. The main part of the research area occupies mountains and
valleys. Boundries of the study are Lanchkhuti and Ozurgeti regions to the north, Adigeni and
Artanuji to the east, Erzrum and Rize Province to the south, and the Black Sea to the west.

The Main Forest Formations in Natural Upgrade

Natural forest renewal is an important economic activity. It is sometimes very prolonged human
intervention. Nevertheless, it is still a powerful factor in the renewal of forests.

spruce-fir of our natural forest renewal process has been studied in five main types:
1) Piceeto-Abietum festucosum
2) Piceeto-Abietum filicicosum
3) Piceeto-Abietum ilexosum
4)  Piceeto-Abietum rhododendrosum
5)  Piceeto-Abietum subalpinum

(Piceeto-Abietum festucosum) flying the most common forest type that readers in the North, as
well as other exposures, and spread to an altitude of 1000 meters - from 1800-2000 m altitude up
to the timber type of update data in Table 1, which shows the forest type of update is good cover
medium (0.5-0.6) in terms of constipation, low (0.7-0.8) cover constipation is satisfactory in terms
of renewal. As windows of natural renewal, there is a renewal of small (10-15) and Medium (20-22)
windows sizes, large (25-30) sizes windows the update not being satisfactory.

Piceeto-Abietum filicicosum) are the most widespread. This may be because they live in Safar with
various species of fern. This type of spruce is a northern exposure spruce-fir. Our readers are very
humid slopes of gray soils at an altitude of 1400-1900 meters. This type of natural forest renewal
data is contained in Table 2 - in which it is clear that this type of natural forest renewal is not



satisfactorily, which is due to the strong development of fern. Relatively good cover on the low
(0.7-0.8), constipation, and in small (10-12) sizes windows where fern development is restricted,
while the living area is rare. Medium (0.5-0.6) under cover of constipation, medium (18-20) and
large (25-30) sizes of the windows in the refresh indicate unsatisfactory progress.

Table 1
Natural renovation of Piceeto-Abietum filicicosum
Stand the cover Exposition, Seedling - Seedling - adolescent views
constipation Inclination Adolescent 1 hectare - a thousand pieces Seedling -
(0) Height Adolescent
(Cm) . . common
S F Other S
pruce ir er Species Number of
1 hectare - the
Thousand pieces
0-10 4.2 2.3 0.8 7.3
11-30 2.8 21 0.6 5.5
S.W.
0.7-0.8 16-20 31-50 1.9 11 0.1 3.1
51> 11 0.5 - 1.6
Total 10.0 6.0 1.5 17.5
0-10 10.0 5.0 0.9 15.9
11-30 3.1 0.8 0.6 4.5
N. E.
0.5-0.6 18-20 31-50 1.0 0.4 0.2 1.6
51> 0.5 0.3 - 0.8
Total 14.6 6.5 1.7 22.8
0-10 5.1 29 0.5 8.5
Small 11-30 3.5 1.7 0.4 5.6
widow S.
(m) 20-25 31-50 2.5 0.6 0.1 3.5
10-15
51> 2.3 0.2 - 2.5
Total 13.4 5.4 1.0 19.8
0-10 5.4 2.1 0.6 8.1
The average 11-30 3.5 11 0.4 5.0
widow S.W.
(m) 20-22 31-50 2.0 0.9 0.2 3.1
20-25
50 > 0.9 0.5 0.5 1.9
Total 11.8 4.6 1.7 18.1
0-10 5.1 3.8 1.1 10.0
Large window S.E. 11-30 3.5 15 0.5 5.5
(m) 20-25
25-30 31-50 - - - B
50> - - - -




Total 8.6 53 1.6 15.5
Table 2
Natural renovation of Piceeto-Abietum filicicosum
Stand the cover Exposition, Seedling - Seedling - adolescent views
constipation Inclination Adolescent 1 hectare - a thousand pieces Seedling -
(0) Height Adolescent
(Cm) Spruce Fir Other Species common
Number of
1 hectare - the
Thousand pieces
0-10 2.2 1.6 1.1 4.9
11-30 1.9 1.3 - 3.2
N
0.7-0.8 8-10 31-50 1.0 0.4 0.2 1.6
51> 0.3 0.1 0.1 0.5
Total 5.4 3.4 1.4 10.2
0-10 1.8 0.6 - 24
11-30 1.5 0.6 0.2 2.3
S
0.5-0.6 10-15 31-50 0.4 0.2 0.1 0.7
51> 0.15 1.45 - 1.6
Total 3.85 2.85 0.3 7.0
0-10 1.5 1.2 0.8 3.5
Small 11-30 1.0 0.8 - 1.8
widow S.E.
(m) 10-12 31-50 0.6 0.4 0.2 1.2
10-12
51> 0.2 0.1 0.05 0.35
Total 33 25 1.05 6.85
0-10 2.2 - - 2.2
The average 11-30 0.8 - 0.25 1.05
widow S.W.
(m) 5-10 31-50 0.5 0.1 0.1 0.7
18-20
50 > 0.1 0.05 - 0.15
Total 3.6 0.15 0.35 4.1
0-10 0.12 0.08 0.02 0.22
Large window s.a. 11-30 0.08 - - 0.08
(m) 10-15
25-30 31-50 0.05 0.02 - 0.07
50 > 0.15 0.01 0.05 0.21
0.4 0.11 0.07 0.58
Total




Table 3
Natural renovation of Piceeto-Abietum ilexosum

Stand the cover Exposition, Seedling - Seedling - adolescent views
constipation Inclination Adolescent 1 hectare - a thousand pieces Seedling -
(0) Height Adolescent
(Cm) . . common
S F Other S
pruce ir er Species Number of
1 hectare - the
Thousand pieces
0-10 4.8 2.5 1.0 8.3
11-30 2.5 - 0.8 33
N
0.7-0.8 15-20 31-50 1.0 0.9 0.7 2.6
51> 0.35 0.6 0.4 1.5
Total 8.8 4.0 2.9 15.7
0-10 35 1.9 0.7 6.1
11-30 1.5 - 0.5 2.0
N.E.
0.5-0.6 12-15 31-50 0.8 0.8 0.4 2.0
51> 0.4 0.5 0.2 1.1
Total 6.2 3.2 1.8 11.2
0-10 5.0 2.0 0.6 7.6
Small 11-30 2.35 - - 2.35
widow N.E.
(m) 10-15 31-50 1.4 - 0.25 1.65
10-12
51> 0.7 0.2 0.05 0.95
Total 34 24 0.9 12.55
0-10 4.0 0.3 0.7 5.0
The average 11-30 2.0 - 0.35 2.35
widow N.W.
(m) 5-10 31-50 1.0 0.04 0.2 1.24
15-20
50 > 0.6 - - 0.6
Total 7.6 0.34 1.25 9.19
0-10 - - 0.06 0.06
Large window N.E. 11-30 - - - -
(m) 5-10
25-30 31-50 0.4 0.1 - 0.5
50 > 0.03 - 0.02 0.05
Total 0.43 0.1 0.08 0.61




Natural renovation of Piceeto-Abietum rhododendrosum

Table 4

Stand the cover Exposition, Seedling - Seedling - adolescent views
constipation Inclination Adolescent 1 hectare - a thousand pieces Seedling -
(0) Height Adolescent
(Cm) . . common
S F Other S
pruce ir er Species Number of
1 hectare - the
Thousand pieces
0-10 6.1 0.55 0.8 7.45
11-30 2.1 0.3 0.3 2.7
N.E.
0.7-0.8 15-20 31-50 1.0 0.08 - 1.0
51> 0.4 0.03 0.1 0.53
Total 9.6 0.96 1.2 11.76
0-10 5.5 0.4 1.2 7.1
11-30 1.2 0.15 0.3 1.65
N.E.
0.5-0.6 10-15 31-50 0.9 0.05 0.15 0.3
51> 0.25 - 0.05 0.3
Total 10.2 43 3.8 10.15
0-10 35 - 1.4 4.9
Small 11-30 0.8 - 0.4 1.2
widow N.E.
(m) 10-15 31-50 0.35 - 0.08 0.43
10-15
51> 0.1 - 0.05 0.15
Total 34 0.6 1.93 6.68
0-10 4.0 - 0.4 4.4
The average 11-30 2.0 - 0.25 2.25
widow N.W.
(m) 15-20 31-50 1.0 - 0.1 1.1
20-22
50> 0.6 - 0.05 2.1
Total 4.75 - 0.8 5.55
0-10 - - 0.05 0.05
Large window N.W. 11-30 - - - -
(m) 10-15
25-30 31-50 0.4 - 0.01 0.41
50 > 0.03 - - 0.03
Total 0.43 - 0.06 0.49




From the above we can conclude that the natural forest fern prevent the resumption of strong
growth,. The fern not only overshadows the soil, but its root system negatively affects seedlings
and adolescent growth and development.

Piceeto-Abietum ilexosum — An understory forest type that occurs in the llex (/lex colchica). This
type of natural forest renewal data is given in Table 3. It is clear that seedlings and adolescent -
The maximum number of teenagers stand the high (0.7-0.8), constipation, and small (10-12), the
size of windows readers. The medium (15-20) and large (25-30) sizes of the windows are
unsatisfactory in the refresh.

Piceeto-Abietum rhododendrosum — A forest type that is characterized by dense rhododendron
undergrowth some of the height of more than 1.5 meters. Some sparse stands of big windows of
rhododendron reach to 2 meters or more in height where the main types of natural upgrade have
completely stopped.

The type of natural forest renewal data is given in Table 4 - in which it is clear that the forest is
not the type of update with satisfactory progress. Relatively good upgrades are characterized by
high (0.7-0.8) cover constipation stands. The small (10-15) and the average (20-22) in the size of
the windows update unsatisfactory, and the refresh entirely ceased due to the strong development
of rhododendron undergrowth in the large (25 -30) window size.

Piceeto-Abietum subalpinum — A wild type of subalpine spruce was selected for study of natural
renewal in our sample areas at Goderdzi Pass, Mount Chirukhi, lelvani, Shavshat, and Lake Garagoli
(Turkey). This type of forest extends up to an altitude of 1800-2000 meters.

The natural update study showed that the sub-alpine spruce forest type in the natural renewal
process is unsatisfactory, since it is developed and subalpine tall herbaceous understory spots
spread and the cover is not alive. Good upgrades are characterized by relatively small-and
medium-sized window. Big windows update in progress unsatisfactory.

Thus, our investigations have revealed that spruce stands fall in the frequency of forest cover
when there are changes in light regime, which promotes the growth and development of weed
plants. This is an update on the negative impact on the natural forest. When a spruce forest stand
is thinned excessively (0.1-0.2) the natural renewal process is aborted.

In the Monthly Update fir study sites in the spruce stands of wild nature it is recommended that
a practical implementation of selective agricultural production, mostly voluntarily - selective and
Group - selective cutting production, which should give seedlings - adolescent maximum damage
protection.

Pine forest renewal

The pine stands of natural forest on the 4 basic type of study:
1) Pinetum prasinosum
2) Pinetum festucosum



3) Pinetum poosum
4) Pinetum siccum
Brief descriptions of each forest type:
1) Pinetum prasinosum;
A widespread forest type represented in the south and the northwestern facing slopes,
where the pine is a natural upgrade stopped because of the strong surface variety.
2) Pinetum festucosum;

This type of forest traces the north, northwest, and western exposure slopes with small
and medium slope gradients. It is represented by two Sub types Middle and Upper
Mountain belts of pine forests covering shrill. This pine forest type of upgrade is very
limited due to vulnerability of light-induced failure.

3) Pinetum poosum;

These types of forests are widespread and are found on south and southeastern exposure
with medium and large slope gradients. The mountain pine groves in the lower and middle
belt of natural forest cover type Poa trivialis update is good, but the upper mountain belt of
pine forest cover type Poa trivialis updates are found to be unsatisfactory. Natural factors
cause this type of forest renewal in subalpine grasslands.

4) Pinetum siccum;

This is another widespread forest type which can be found in lower mountain zones at
altitudes of 800-1100 meters above sea level. It thrives on slightly inclined south facing
slopes. Ground and herbaceous cover in this forest type is very limited and in most cases
do not have readers leading to weak natural renewal process.

The updated study of natural pine also included atypical study areas at: The village of
Tsablana, Khulo (landslide), Shavnabada, "Kushturi", Khulo (forest fire), and Shavshethi,
"Qaragoli" (clear cutting areas).

The village Tsablana has underwent satisfactory progress in the area of natural forest
renewal where the domesticated livestock are not growing and there is no anthropogenic
activity.

The burnt area of natural forest renewal is being protected from cattle grazing and
logging areas. The areas of unsatisfactory progress are where poor conditions such as lack
of seed trees and livestock damage inhibit regeneration.

The clear cutting area in Qaragoli (Turkey) was on the southern exposure slopes with
spruce, fir, and natural pine is updated good.



Beech natural Updated

Beech forests occupy almost all exhibit slopes, but it more commonly grows on north, northwest,
and western slopes.

Table 5
Natural renovation of Beech forests
Frequency
Forest Type Seedling -Adolescent common Number of1 hectare - the
Thousand pieces
0.1-0.2 0.3-0.4 0.5-0.6
=] (=] — =] j=J p— =] (=]
o o wn A © o o n A T o o wn A ©
Y - - ~ © iy - -~ I ° iy - - I °
o — [a2] wn = o — ™M mn [ o — [a2] wn -
Fagetum flavum
11 0.6 0.4 0.1 2.2 1.4 0.8 04 | - 2.6 1.2 0.9 0.6 | 0.3| 3.0
Fagetum festucosum
1.9 1.4 1.0 0.5 4.8 1.9 1.4 1.1 0.8 5.2 4.7 3.8 2.5 16| 12.6
Fagetum Saniculasum
1.5 11 0.7 0.4 3.7 1.8 1.4 1.2 | 07 5.1 5.2 4.0 3.1 | 19| 142
Fagetum Rubusum
1.2 0.8 - - 2.0 1.3 1.9 0.7 | - 2.9 1.3 1.0 0.5 | 0.2| 3.0
Fagetum
rhododendrosum 0.7 0.3 - - 1.0 0.9 0.9 - - 1.5 1.1 0.7 03 | - 2.1

Our findings show that the deforestation is occurring at a more rapid rate than the forest can
regenerate. Beech trees suffer the highest intensity of harvest and are cut down more quickly
than the forest can grow. Data is given in Table 5 - in which it is clear that high intensity cutting
has thinned (0.1-0.2) beech forest stands and updates for every forest type are unsatisfactory,
0.3-0.4 and 0.5-0.6 density stands shrill and Sanicula europaea surface, thus satisfying the
natural renewal and good.



Fageta festukosa grows from altitudes of 800 m - 1800 m. The natural renewal data for
Beech forests is given in Table 6. To make it clear, in medium (0.5-0.6) frequency forests the
update is in progress, and if the low (0.7-0.8) and low (0.3-0.4) frequencies are accurate

indicates unsatisfactory progress of the renewal process.

Table 6
Natural renovation of Fagetum festukosa
Seedling -
dol Adolescent
Forest Type Adolescent common
Frequency Seedling Total Among the reliable Number of
1 hectare - the
Thousand pieces
Fagetum
0.7-0.8
3.0 1.5 0.8 4.5
festukosa
0.5-0.6 17.6 8.2 5.4 25.8
0.3-04 5.1 4.3 2.9 9.4

Fagetum nudum — This type of forest study sites are 700-800 meters above sea level to a
maximum height of 1300-1400 m and covered most of the northern slopes of the readers.
Natural renewal of M data is given in Table 7 - to make it clear that this type of forests with
high (0.7-0.8) frequency in the stands, the natural renewal of the weak, the low (0.3-0.4), the

frequency is stable, and the conditions of the Constipation 0.5-0.6 cover is good.

Table 7
Natural Renovation of Fagetum nudum
Seedling -
Forest Type Seedling Adolescent Acds:rs:s:t
Frequency Total Among the reliable Number of
1 hectare - the
Thousand pieces
Fagetum nudum
0.7-0.8 2.8 1.4 1.0 4.2
0.5-0.6 20.3 7.5 5.2 27.8
0.3-0.4 5.4 3.2 2.8 8.6




Chestnut forest Renewal
We have conducted research on natural data which is compiled in Table 8, which shows that
the average (0.5-0.6) cover constipation indicates satisfactory progress on the chestnut, while
the low (0.7-0.8), the update does not cover constipation, the chestnut natural renewal
window results where better compared to a (25-30) size of the windows, medium (20-22), the
size of the windows update is not satisfactory, and small (10-15), the size of the Windows
update stopped.

Oak Forest Renewal

The oak forests of the study area are in relatively better condition. The damages are
characterized by human impacts on natural forests and cattle grazing in the protected forest
areas as well as underdeveloped seeds with undergrowth and cover constipation stands.

We have studied the oak stands of natural forest renewal, Quercetum altherbosum which
has a grassy surface, Quercetum mixtoherbosum at the top of the mountain a belt variety oak,
oak a hornbeam variety (Querce-carpinetum poosum). Below we present a brief description of
the forest types:

The natural forest renewal was studied in oak forest that - insuring that the grassy surface
(Quercetum altherbosum), upper mountain belt Quercetum mixtoherbosu and Querce-
carpinetum poosum of forest types.

Below we present a brief description of the forest types:

Quercetum altherbosum — Oak type with a grassy surface.

This type of forest is mostly 900-1200 m above sea level and is mainly distributed within the
north, southeast, southwest, and western facing slopes. Investigations have revealed that the
average (0.5-0.6) frequency in the stands where the oaks were growing the update is not
satisfactory and a similar situation is in low (0.3-0.4) frequency too.

Quercetum mixtoherbosum — A belt variety oak found near the top of the mountain.

This type of forest grows at an altitude of 1500-1800 meter. Growing in the wild type, which
is why the oak is not being updated due to stand high frequency and frequent herbal
vegetation.

Querce-carpinetum poosum — Poa trivialis oak —hornbeam.

This type of forest grows from 900-1400 m above sea level and is most common in northern
exposure slopes and occupies large inclination slopes. This type of forest is growing so
confused, resulting in seedlings and adolescents completely destroyed.

Our investigations have revealed that when it is protected from logging and cattle grazing
medium-and high-density stands have better renewal results. The upgrade aborts the territory
where cattle have grazing and with the growing inclination of the slope the soil is devoid of
living and dead cover surfaces, including the crops.



Chestnut forest renewal

( Thousand piece )

Table 8

Stand the cover Exposition, Seedling - Seedling - adolescent views
constipation Inclination Adolescent 1 hectare - a thousand pieces Seedling -
(0) Height Adolescent
(Cm) common
Number of
. 1 hectare - the
chestnut Other Species Thousand pieces
hornbeam
0-10 2850 1925 725 5500
W.
11-30 2350 1150 460 3960
0.5-0,6 15-25
31-50 1200 720 190 211-
50> 650 350 40 1040
Total 7050 4145 1415 12610
0-10 2800 270 610 3680
= 11-30 640 90 - 730
0.7-08 5-15
31-50 150 - - 150
50 > - - - -
Total 3590 360 610 4560
0-10 380 80 - 460
small S 11-30 150 40 - 190
Window 10-15
31-50 70 20 - 90
(m)
10X15 50> 40 10 - 50
Total 640 150 - 790
0-10 2100 480 115 2695
The Average N.W.
11-30 930 140 85 1155
Window 20-30
(m) 31-50 560 90 60 290
20-22
50> 210 60 20 290
Total 3800 770 280 4850
0-10 3200 1150 460 4810
Large N.W. 11-30 1050 810 170 2030
Window 10-15
31-50 760 530 75 1365
(m)
25X30 50> 460 310 25 795
Total 5470 2800 730 9000




Oak-pine Forest Natural Renewal

Table 9

Stand the cover Exposition, Seedling - Seedling - adolescent views
constipation Inclination Adolescent 1 hectare - a thousand pieces Seedling -
(0) Height Adolescent
(Cm) common
Number of
1 hectare - the
k i Other Speci
oa pine eropecies Thousand pieces
0-10 8500 650 60 9210
= 11-30 3530 430 39 3999
0.5-0,6 15-25
31-50 1530 280 21 1431
50 > 1130 110 15 1655
Total 14690 1470 135 16295
0-10 3900 1300 980 6180
N. 11-30 3100 1020 550 4670
0.7-08 10-15
31-50 2400 570 200 3170
50 > 1230 360 190 1680
Total 10630 3250 1820 15700
0-10 400 1850 70 2320
small N. 1130 320 840 50 1210
Window 20-25
31-50 270 580 30 880
(M)
10X15 50 > 110 210 20 340
Total 1100 3480 170 4750
0-10 2470 890 - 3360
The average S.W.
11-30 330 360 - 690
Window 20-30
(M) 31-50 200 200 - 400
20-22
50 > 70 30 - 100
Total 3070 1480 - 4550
0-10 6500 670 85 7255
Large = 11-30 310 150 70 530
Window 10-15
31-50 270 80 45 395
(M)
25X30 50 > 120 - 30 150
Total 7200 900 220 8320




Oak-Pine stands of natural Update Account are given in Table 9 - in which it is clear that high (0.7-
0.8) and medium (0.5-0.6) constipation cover on the stands is satisfactory. Small (10-15) and
medium (20-22) size windows update unsatisfactory, while large (25-30) size windows reveal
satisfactory progress.

Seedlings — Adolescent Surface and Underground Parts Formation

The above-ground part of the plant and the underground part of the exercise have different
biological, morphological, and functional properties. The plant should be considered as a single
organism which depends on the exercise of the root system, and vice versa.

Creation of the main types of forest root system, which is a vital function, its growth both the
development and formation depend on the biological characteristics of the soil. The variables at
locations include mechanical composition and the physical properties of the soil, the content of
chemical elements in the soil, the soil thermal regime, the degree of humidity, stand composition
and the frequency, among other factors.

Soil moisture is of great importance in the study of the growth and development of woody plants
because of its role in the formation of the root system which determines growth intensity and
nature of the formation of the surface and underground bodies of seedlings and adolescents.

The study of root systems in different humidity conditions shows that soil moisture amounts
affect the number of roots for the intake and conduction of moisture, roots ratio, the total
strength of the root system and so on.

The object of the study is growth patterns of woody plants. Soil moisture is of great importance
to the development and formation of the root system which determines seedlings surface and
underground bodies of adolescent growth intensity and nature of their formation.

Root system formation is influenced by soil temperature and presence of easily soluble salts in the
soil.

Below we discuss the main object of the study’s species seedlings and young root system
interdependence of different soil conditions.

pine - a natural object of study is spread Pinus sosnovsky

During our research, we conducted a classification of the root system. Tkachenko (1955) and pine
seedlings by underground and surface structures in order to determine the formation of the sub-
alpine zone of the data we have obtained the data given in Table 10. Seedlings 1-3 year old
average annual growth of 13.7 cm in length - while mass was - 2.8 g. Seedlings of 4-10 years the
average annual increase in length of 17.0 cm is equal to the mass of 3.5 g .

Our investigations have revealed that the main roots of East Spruce seedlings in seed arise. The
main root of the next 3-4 years, compared with roots and soil depth of 6-14 cm is growing quickly -
reaches and then gradually die, but at the expense of the root system of horizontal roots.

The underground and surface bodies of young spruce and fir stands undertake the formation of
density data distribution with an optimal zone where the density is 0.5-0.6-gray forest and soil
type. The data given in Table 11 - of which clearly seems to be a 1-3 year old seedlings average



annual growth of 13.6 cm in length - while he was - 2.9 g. Seedlings 4-10 years the average annual

increase in length of 15.8 cm is equal to the mass of 3.7 g.

Correlations of Underground and Aboveground Seedlings and Adolescents in Beech Trees

Table 10

Underground Over ground Underground Over ground
Frequency Age Length parts Parts Mass parts Parts
(Year) (Cm) (Cm) (Cm) (8) g (8)
Total % Total % Total % Total % Total % Total %
From From From From From From
Total Total Total Total Total Total
1 19 100 11.2 58.9 7.8 41.1 4.0 100 2.1 53.0 1.9 47.0
2 33 100 17.8 53.9 15.2 46.1 9.0 100 4.2 46.7 4.8 53.3
0.5-0.6
3 47 100 23.0 48.9 24.0 51.1 14.6 100 5.7 38.8 8.9 61.2
4 62 100 25.7 415 36.3 58.5 20.2 100 7.8 38.4 124 61.6
5 83 100 33.2 40.0 49.8 60.0 27.3 100 10.4 38.0 16.9 62.0
6 108 100 45.0 41.7 63.0 58.3 34.6 100 13.3 38.3 21.3 61.7
7 127 100 52.5 413 74.5 58.7 42.5 100 16.3 38.3 26.2 61.7
8 148 100 61.4 415 86.6 58.5 50.2 100 18.9 38.6 31.3 62.4
9 172 100 70.5 41.0 101.5 59.0 58.3 100 22.6 38.4 35.8 61.4
10 193 100 78.2 40.5 114.8 59.5 67.6 100 25.8 38.5 41.8 61.5
Table 11
Correlations of Underground and Aboveground Seedlings and Adolescents in Fir Trees
Underground Over ground Underground Over
Frequency Age Length parts Parts Mass parts ground
(Year) (Cm) (Cm) (Cm) (g) g Parts
()
Total % Total % Total % Total % Total % Total %
From From From From From From
Total Total Total Total Total Total
1 18 100 10.5 58.3 7.5 41.7 5.0 100 2.8 55.0 2.2 45.0
2 31 100 16.6 53.5 14.4 46.5 10.2 100 5.3 51.5 4.9 48.5
0.5-0.6
3 44 100 21.2 48.2 22.8 51.8 15.5 100 7.4 47.5 8.1 52.5
4 59 100 24.8 42.0 34.2 58.0 20.9 100 9.0 43.0 11.9 57.0
5 74 100 30.9 41.7 43.1 58.3 28.8 100 119 41.5 16.8 58.5
6 90 100 37.4 41.5 52.6 58.5 36.9 100 15.4 41.8 21.5 58.2
7 106 100 43.7 41.2 62.3 58.8 44.9 100 18.7 41.6 26.2 58.4
8 121 100 50.2 41.5 70.8 58.5 53.1 100 22.1 41.7 31.0 58.3
9 137 100 57.1 41.7 79.9 58.3 61.9 100 25.7 41.5 36.2 58.5




10 154 100 64.1 41.6 89.9 51.4 70.0 100 28.9 41.3 41.1 58.7

Fir - a type East fir grove capable of growing in low light conditions. Unlike Caucasian Sochi it has
a well-defined skeletal form with strong roots and a well-developed main root of the horizontal
outline. Fir seedlings branch from a major axis, it basically starts the second - the third this year.
From the age of four roots of fir Seedlings horizontal are of a length greater than the length of the
main root, but it lags behind in diameter. 5-6 years of age from Sochi teenager developed a third
order additional roots.

Fir Seedlings - underground and surface bodies of adolescent formation data given in Table 12 -
from which it is clear that 1-3 year old Seedlings average annual growth of 14.0 cm in length - while
he was - 2.9 g, 4-10 years the average annual increase in length of 15.8 cm in adults - the
equivalent of the mass 3.3 g.

Table 12

Correlations of Underground and Aboveground Seedlings and Adolescents in Fir Trees

Underground Over ground Underground Over ground
Frequency Age Length parts Parts Mass parts Parts
(Year) (Cm) (Cm) (Cm) (g) g (g)
Total % Total % Total % Total % Total % Total %
From From From From From From
Total Total Total Total Total Total
1 19 100 11.0 57.9 8.0 42.1 5.5 100 3.0 54.5 2.5 45.5
2 33 100 17.5 53.0 15.5 47.0 10.6 100 5.5 52.0 5.1 48.0
0.5-0.6
3 46 100 21.6 47.0 24.4 53.0 16.2 100 7.5 46.0 8.7 54.0
4 61 100 25.0 40.9 36.0 59.1 21.9 100 9.0 41.5 12.9 58.5
5 76 100 304 40.0 45.6 60.0 29.7 100 12.0 40.5 17.7 59.9
6 92 100 36.5 40.5 55.5 39.5 37.8 100 15.5 41.0 223 59.0
7 108 100 443 41.2 63.7 58.9 46.3 100 18.6 41.5 27.7 58.5
8 122 100 48.8 40.0 73.2 60.0 54.6 100 22.2 40.7 324 59.3
9 139 100 56.9 41.0 82.1 59.0 63.2 100 25.4 40.2 37.8 59.8
10 156 100 64.3 41.2 91.7 58.8 71.0 100 28.8 40.5 42.2 59.5

The object was only one species of Fagus orientalis. Beech Seedlings - underground and above-
ground organs of adolescent formation data are given in Table 13, from which it is clear that 1-3
year old Seedlings average annual growth in length of 12.3 cm, and he was - 2.4 g. Children 4-10
years the average annual increase in length of 13.5 cm is equal to the mass of 3.0 g .



Correlations of Underground and Aboveground Seedlings and Adolescents in Beech Trees

Table 13

Underground Over ground Underground Over ground
Frequency Age Length parts Parts Mass parts Parts
(Year) (Cm) (Cm) (Cm) (8) g (g)
Total % Total % Total % Total % Total % Total %
From From From Fro From From
Total Total Total m Total Total
Tota
|
1 18 100 111 61.5 6.9 38.5 3.2 100 1.9 60.0 13 40.0
2 30 100 17.4 58.1 12.6 41.9 7.8 100 4.4 56.5 3.4 43.5
0.5-0.6
3 43 100 23.2 54.0 19.8 46.0 12.4 100 6.5 52.1 5.9 47.9
4 55 100 27.4 49.8 27.6 50.2 17.1 100 8.2 48.0 8.9 52.0
5 70 100 32.6 46.6 37.4 53.4 25.0 100 11.7 46.7 133 53.3
6 84 100 37.2 443 46.8 55.7 32.7 100 14.5 443 18.2 55.7
7 99 100 42.7 43.1 56.3 56.9 40.5 100 17.4 43.0 23.1 57.0
8 113 100 48.1 42.6 64.9 57.4 48.2 100 20.6 42.7 27.6 57.3
9 127 100 53.2 41.9 73.8 58.1 55.8 100 23.3 41.8 32,5 58.2
10 142 100 57.5 40.5 84.5 59.5 63.5 100 26.0 40.9 37.5 59.1

Castanea sativa - Normal chestnut is a species that grows mainly in semi-shadow. In order to

determine the formation of underground and surface refer to the data given in Table 14 - from

which it is clear that 1-3 year old seedlings average annual growth in length of 16.6 cm -'s, but

seedlings 4-10 years of age - 3.2 g - r. average annual increase in length of 17.8 cm - r is equal to

the massof 3.4g-r.

Hartvis’s and Chorokhi’s oak (Quercus hattwissian, Q, dschorochensis C. Coch;) - Light-loving
species. Oak seedlings and adolescent underground and surface parts of the formation are given in
Table 15 data - from which it is clear that Oak seedlings 1-3 years average annual growth of 10.0

cm in length - while he was - 2.6 g - r. Seedlings 4-10 years the average annual increase in length

of 12.3 cm - ris equal to the mass of 3.0 g - .




Correlations of Underground and Aboveground Seedlings and Adolescents in Chestnut Trees

Table 14

Underground Over ground Underground Over ground
Frequency Age Length parts Parts Mass parts Parts
(Year) (Cm) (Cm) (Cm) (8) g (8)
Total % Total % Total % Total % Total % Total %
From From From Fro From From
Total Total Total m Total Total
Tota
|
1 23 100 14.0 60.9 9.0 39.1 4.2 100 2.5 59.0 1.7 41.0
2 39 100 22.0 56.5 17.0 43.5 9.0 100 5.1 56.4 3.9 43.6
0.5-0.6
3 53 100 27.6 52.1 254 47.9 13.7 100 7.2 52.7 6.5 47.3
4 68 100 333 49.0 347 51.0 18.6 100 9.1 49.1 9.5 50.9
5 86 100 39.8 46.3 46.2 53.7 26.3 100 12.5 47.6 13.8 52.4
6 105 100 47.0 44.8 60.2 55.2 34.2 100 15.7 45.9 18.5 54.1
7 123 100 53.1 43.2 79.8 56.8 42.0 100 18.2 43.3 23.8 56.7
8 140 100 59.5 42.5 80.5 57.5 49.8 100 214 42.9 28.4 57.3
9 158 100 66.5 42.1 91.5 57.9 57.5 100 24.2 42.0 333 58.0
10 175 100 73.5 42.0 101.5 58.0 65.4 100 27.2 41.6 38.2 58.4
Total 15
Correlations of Underground and Aboveground Seedlings and Adolescents in Oak Trees
Underground Over ground Underground Over ground
Frequency Age Length parts Parts Mass parts Parts
(Year) (Cm) (Cm) (Cm) (g) (8) (g)
Total % Total % Total % Total % Total % Total %
From From From From From From
Total Total Total Total Total Total
1 18 100 11.2 62.2 6.8 37.8 3.0 100 1.8 58.5 1.2 415
2 28 100 16.9 60.5 111 39.5 7.4 100 4.2 56.7 3.2 43.3
0.5-0.6
3 37 100 20.1 56.7 16.9 43.3 11.9 100 6.3 53.0 5.6 47.0
4 48 100 24.9 52.0 23.1 48.0 16.5 100 8.4 51.2 8.1 48.8
5 61 100 29.6 48.5 314 51.5 24.1 100 11.8 48.9 12.3 51.1
6 72 100 333 46.3 38.7 53.7 31.5 100 15.1 48.0 16.4 52.0
7 84 100 37.0 44.1 47.0 55.9 39.0 100 18.3 46.9 20.7 53.1
8 97 100 40.7 42.0 56.3 58.0 46.6 100 20.8 44.7 25.8 55.3
9 109 100 45.2 415 63.8 58.5 54.1 100 22.8 42.1 313 57.9
10 122 100 49.7 40.7 72.3 59.3 61.7 100 24.9 40.5 36.8 59.5




Conclusions

Update spruce natural forest in the study - the main type of fir-tree forest 5:

e Piceeto-Abietum festucosum - natural renewal of a well-engaged average frequency in the
stands, where the optimal conditions for fir grove and fir regeneration exist the small and
medium-sized window in large windows the update is unsatisfactory, because fir grove
and Sochi seedlings easily damaged by direct radiation from the sun, as well as early and
late frosts.

e Piceeto-Abietum filicicosum - natural renewal is not satisfactory, because of the strong
development of the fern. Update is for a better environment and a relatively high cover of
constipation in a small window where development is limited fern, medium and large-sized
windows update is not satisfactory or are terminated, because these areas are covered with
fern and blackberry.

e Piceeto-Abietum ilexosum — Seedlings-Adolescent maximum high cover of constipation in
terms of readers, as it was llex development is limited, and spruce and fir for the
refurbishment face obstacles impeding the renewal conditions. llex colchica has good
upgrades characterized by small window where spruce and fir renewal and growth
development has optimal conditions.

e Piceeto-Abietum rhododendrosum - natural renewal process is not satisfactory due to the
heavy undergrowth of evergreen, updated relatively better in high density stands of
evergreen undergrowth between the groups in the area. Stands of low-frequency, medium-
and large-sized windows updating has almost ceased. This is because of the strong
understory rhododendron which is overshadowing fir grove seedlings and at the same time
restricts the root system.

® Piceeto-Abietum Subalpinum - this type of natural forest renewal is not satisfactory since it
is developed in the subalpine tall herbaceous vegetation which has a negative impact on
the growth of spruce and fir - development. Low-frequency modes in the stands light
change which in turn promotes the growth and development of weed plants. This will have
a negative impact on the regeneration of natural spruce and fir.

Pine groves in the natural renewal of the four main types of study:
e Pinetum prasinosum - the natural forest type to forest renewal of unsatisfactory progress
and the development of fresh air.

e Pinetum festicosum - this forest type is not satisfactory due to the high frequency of
updates, and stand under a light slope failure;



Pinetum poosum - natural renewal of medium density stands with the optimal conditions
of pine seedlings - adolescent growth - development. The upper belt of mountain Pinetum
poosum natural renewal is not satisfactory due to factors like subalpine tall herbaceous
undergrowth.
Pinetum siccum - grass flying well development due to limited or no natural renewal
process. Negative effects like the summer heat r pine negatively impact long-term effects.
Natural pine on well-being burnt and landslide places.
Update perfectly natural beech stands of the high frequency of cattle grazing in protected
areas. High and low frequency shrill and bare surfaces where natural beech stands of
unsatisfactory progress update. Also in the stands where logging has occurred in different
intensity and frequency of updates suddenly fell unsatisfactory. The cover is made weed
plants cuts important part of the natural forest is practically impossible to upgrade.
The evergreen forests of beech forest undergrowth does not have a satisfactory
natural renewal process. Evergreen understory is the main hindering factor for natural
forest renewal proceeding satisfactory.
Average density stands of chestnut natural renewal process satisfactorily, and the high
frequency of updating the stands is unsatisfactory. As for the natural renewal of windows,
large windows for better results, the medium and small-sized windows updated chestnut
unsatisfactory.
Understory evergreen chestnut negative impact on the natural renewal, which prevents
chestnut seedlings - adult normal growth - development. At that age the child can not
reach 5-10 years chestnut and die due to lack of light.
Quercetum altherbosum - low and medium frequency the Quercetum altherbosum stands
of natural forest renewal is not satisfactory, due to growing cattle and shrewdly cuts. This
type of forest goods is growing throughout the year, which was completely destroyed
seedlings - teenager.
Quercetum mixtoherbosum - the type of natural forest renewal of goods shrewdly stopped
growing and high-frequency, as well as abrupt changes in temperature during the
vegetation period.
Querce-carpinetum poosum - hornbeam groves - protected from logging and cattle grazing
medium and high density of oak - hornbeam forests of the natural renewal of satisfactory
progress, update suspended in the districts where the goods are not growing, but the
inclination of the slope and the soil is devoid of the living dead coating surfaces, including
the crops.
Medium and high density of oak - pine forests of renewal is satisfactory, while the low-
density stands of small, medium and large-sized windows, where the livestock are growing
and logging occurs, the update is not satisfactory. Negative impact on the natural
frequency of the living area, the thickness of dead air, high performance soil, steep slopes
and other factors.



The creator of the object of study of forest species seedlings - the study of the formation of the
child was found:

e 1-3 years of Pine seedlings average annual growth in length and weight of 13.7 cm,
respectively - and 2.8 g - of the total, while the child is 4-10 years - 17.0cm -and 3.5 g.

e Fir seedlings 1-3 years of average annual growth in length and weight of 13.6 cm,
respectively - and 2.9 g - of the total, while the child is 4-10 years - 15.8 cm-and 3.7 g.

e Fir seedlings 1-3 years of average annual growth in length and weight of 14.0 cm,
respectively - and 2.9 g - of the total, while the 4-10 year The teenager was - 15.8 cm - and
3.3g.

e 1-3 years of Beech seedlings average annual growth in length and weight of 12.3 cm,
respectively - and 2.4 g - of the total, while the child is 4-10 years - 13.5 cm -, and 3.0 g.

e 1-3 years of chestnut seedlings average annual growth in length and weight of 16.6 cm,
respectively - and 3.2 g - of the total, while the child is 4-10 years - 17.8 cm -, and 3.4 g.

e 1-3 years of Oak seedlings average annual growth in length and weight of 10.2 cm,
respectively - and 2.6 g - of the total, while the child is 4-10 years-12.3 cm-and 3.0 g.

Recommendations

1. It is known that the study object of special purpose forests (Soil, water regulation, sanitary -
hygienic) belongs to the category, it can not meet the demand for goods nutritious Food for
thought. To avoid damage to forest trees growing in the goods shall be stopped and it should be in
places where the forest is under renovation; Stands of spruce and fir forest is a natural upgrade
for the implementation of expediency selective agricultural production, mostly voluntarily -
selective and group - selective logging industry, which should be seedlings - damage to the
protection of minors.

2. Restoring forests - the need to upgrade agriculture and nursery school - plantation for different
heights above sea level, because the ground pulled out easily adapt to the environment and its
growing planting material ratio is high. As well as high-quality seedlings grow - in order to be
allocated out of the forest areas where the forest sataksatsio and biological characteristics -
characteristics of the study, selected mother trees, seed planting in the nursery, it will be based on
the inspection labolatoriuli.

3. Subalpine open woodlands, which have less economic value, but it is important as a protective
fence avalanches and mountain cold wind, should be strictly cattle grazing and logging shrewdly;

In sparse stands of subalpine and even where in the past it was covered with forest, the forest,
crops, cultivation of high Planting;

4. Strongly inclined to support the natural renewal of the forest undergrowth of evergreen forests
of the slopes of the lines cutting down the undergrowth and forest stand composition by planting
crops; Low frequency in the stands, where the update is unsatisfactory, built on forest plant
species in mixed cultures in biological Remit;



5. Pests (lapanchamia-eaters) sick spruce - fir stands (Kushturi, samsmelo, lelvani) should be
implemented to combat biological methods used in forestry practice is adopted and aprobilebuli
methods for complete security, as identified in the harmful still is not widespread, the need for
pest clamps (Insect Stretch) as well as forest exploitation improving the conduct of monitoring, a
detailed survey studied and researched the spread of pests - diseases of the species' distribution
area, the number, their bio - ecological conditions, these pests - diseases of the damage caused by
the impact and develop appropriate measures to combat them.
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