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Abstract

The argan tree (Argania spinosa (L.) Skeels) is an endemic species of the Moroccan Southwest, plays a major
role in the lives of rural societies in a region marked by aridity and magnitude of climate change. From an ecological
standpoint, it is worth noting the xerophilous and thermophilic character of the species. It grows in semi-arid and arid
temperate and warm as long as the relative air humidity is sufficient. Its ability to enjoy atmospheric water distinguishes
it from all other forest species. This space consists of argan fragile ecosystems accentuated ecological variation, is an
open system, complex and multifunctional. However, the pressure on these areas is materialized by a worrying
degradation due to malfunction of their physiological mechanisms, biological and sociological. These malfunctions, due
to population pressure, overgrazing and urbanization, were amplified by the austere climate change over the past two
decades. The current state of this forest area calls all stakeholders to develop sustainable management ensuring, firstly,
the sustainability of forest resources and, secondly, better adaptation to climate change.

Key words: Moroccan forest, argan tree (Argania spinosa), degradation, climate change, population pressure.
1. Introduction

The diversity of climatic and ecological conditions of Morocco and his meeting position between the European
flora, Macaronesian Saharan Africa and make it a true crossroads of floristic diversity and complexity of
unquestionable. Moroccan forest areas cover 9 million hectares of natural areas, 12% of the national territory. These
areas represent a large part of our natural resources and our biodiversity. Among the noble forest species, Morocco still
has about 871,210 hectares of argan tree (Argania spinosa (L.) Skeels) second surface after the holm oak, but the
average stand density is low.

Among the nobles and endemic forest species in Morocco, argan is an open and multifunctional complex
system has advantages in relation to its high biodiversity and support it represents for agriculture. However, she knows
forms of exploitation behind the emergence of issues and conflicting interests.

In the Moroccan Southwest region of the argan tree has been the pivot of the village economy and that since
time immemorial. This forest and fruit species has remarkably played this role and continues to play while providing
income for many thousands of user populations of the argan tree. These revenues are from different services and
products they provide, such as firewood, the argan nuts, grazing, crops under floor etc. Thus, the argan tree is the
backbone of the village socio-economic life of this part of the Moroccan Southwest (Laaribya et al., 2013).

The Moroccan forestry grossly lacks a proper forestry practices to ecological and socio-economic of our
stands. But, it is clear that despite the effort to conservation development plans, the primary objective on which they
have focused namely, regeneration and sustainability of the argan tree has not only not been reached, but the
degradation of forest ecosystems continues with an alarming rate in terms of desertification and clearing.

The objective of this article is to present a socioeconomic and environmental diagnosis of the current situation
of the argan forest and non-timber filieres and analyze the dynamics of degradation of spaces and finally present a
development plan and restoration of that arganeraie.

i Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +2120661257655; Fax.: +2120661257655; E-mail: laaribyasaid@gmail.com
© 2008 All rights reserved / Tiim haklari saklidir BioDiCon. 701-0915
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2. Materials and methods

The study has focused on two main components:

The study is based on chains of farms and the results of surveys conducted participatory workshops in the area
of the argan tree (drill admine Province of Agadir-Morocco) as well with usagére population of each terroir with
different actors concerned (Figure 1).

Participatory workshops were held in the area with a sample of the population. They addresses the
constraints to development of forest areas and forest perished at the area of the Argania spinosa. In addition to
workshops interviews were held with the various stakeholders.

Workshop program:

a- Introductory presentation on the objective of the workshop,

b- Compendium of major constraints and proposals of local populations surveyed,

c- Discussion to frame these proposals,

d- Discussion of the argan industry: analysis, proposal...

e- Proposals sustainable development.

3. Results
3.1 Role and importance of the argan tree

The argan tree is of paramount importance and plays several roles:

» Economic Role: The argan tree is of great economic interest because it is a multipurpose tree: the wood is
used as fuel, the leaves and fruit constitute forage for goats and camels, and the oil extracted from the Almond is used in
human food and in traditional medicine (Figure 2, 3, 4, 5) (Benchekroun and Buttoud, 1989).

» Environmental role: The argan tree is a bulwark of biological fight against desertification. Its ecosystem
protects the soil against wind erosion and runoff against favoring water supply of groundwater, particularly in terms of
the Souss-Massa. They are very resistant to desert-like conditions, survive temperatures ranging from 3°C to 50 °C and
rainfalls as low as 120 to 200 mm per year (Table 1). They are the last barrier against the desert.

» Human Role: The argan tree ensures the subsistence of some 3 million people including 2.2 million in rural
areas. Thus, the argan tree whose family income contributes about 25 to 45% depending on the area ranges from 9000
to 15,000 DH / year / household.

The different productions of the argan tree provide more than 20 million working days including 7.5 million of
primarily female days for the only extraction of argan oil. The number of women's cooperatives producing argan oil
rose from a few with a few hundred women in 1999, more than 100 involving nearly 4,000 women in 2010 (Charrouf,
2008).

Tanger | .c.°“.‘?°__ MER
Rabat Sy tee \
Casablanca - © Meknes A
. Marrakech = 3
.Ounmute
Zagors.
[[] Argan forest
==
- - - I\
Figure 1: Location map of the argan tree in Morocco
Table 1. Bioclimatic parameters of the argan area
. Annual average i Climate type
Stations temperature (°C) M m M-m Q2 Emberger
Agadir 18,7 27 7,3 |19,7 |35 Hot dry
Taroudant 19,8 358 |55 (30,3 |27 Arid temperate
Ida-outanane 17 338 (48 |29 52,6 |Semiarid temperate

Said LAARIBYA et al., The Moroccan forest and sustainable development case of the argan tree ((Argania spinosa (L.) Skeels) in Morocco
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Q2 rainfall quotient Emberger; M the average of the hottest month temperature in kelvin; m the average of the
coolest month of the temperature in kelvin ~ 3.2. Argan oil: Intangible cultural heritage of humanity

Argan oil, practices and know-how related to the argan tree has been inscribed 27 November 2014 on the
Representative List of the Intangible Cultural Heritage of Humanity at the 9™ session of the Intergovernmental
Committee for the Safeguarding of Intangible Cultural Heritage. This entry is added to the 5 elements of Moroccan
culture already present in this list, and so confirms the exceptional universal value of intellectual capital of our cultural
heritage, giving it high visibility.

Rural women living in the reserve practise traditional methods to extract argan oil from the fruit of the tree.
Different tasks, transmitted by means of imitation and through non-formal education, are required to obtain the oil,
which has multiple uses for cooking, medicines and cosmetics. These include harvesting the fruit, drying, pulping,
grinding, sorting, milling and mixing. The specific hand mill is manufactured by local craftspeople, and the mixing
involves the gradual addition of warm water in exact quantities. All the cultural aspects of the argan tree, including the
cultivation of the tree, oil extraction, the preparation of recipes and derived products, and the crafting of traditional tools
for the various tasks, contribute to social cohesion, understanding between individuals and mutual respect between
communities. Argan oil is given as a wedding gift and is used extensively in the preparation of festive dishes. Argan
tree is the tree of multiple uses. It should be noted that (1) the majority (89%) of harvested argan fruit is processed
locally by the traditional sub sector, for which the female labor and raw material are still not valued. While only 11% of
all such fruits are not processed; (2) nuts ingested by goats are recovered and reused in the traditional oil extraction in a
proportion of 20%, but the oil that results is of inferior quality.

Argan tree Ground under the trees

/TN l

Firewood | [Frut] | Leaves | / |Incorporatethe leaves
‘ / \ \. ¥ fonourrishthe sof
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Figure 3. Various products of the argan tree

The traditional preparation of argan oil

Fresh fruit collection

I
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!

Pulping and crushing

|

Kernels:
= Roasting
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l
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Figure 4. Production of argan oil by the local method Figure 5. Fruit and argan oil
3.3 Evolution and degradation factors of argan tree

One of the characteristics of ecosystems argan trees is their rapid evolution due to the constraints of ecological,
social and economic which cause different forms of degradation due to the gradual opening of the forest canopy. This is

in fact the social function and its social and economic interests that make the forest vulnerable to anthropogenic
degradation.

Said LAARIBYA et al., The Moroccan forest and sustainable development case of the argan tree ((Argania spinosa (L.) Skeels) in Morocco
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The argan forest provides functions and multiple uses for local people whose socio-economic activities are
strongly linked to various products it provides. Thus, the argan offers diverse economic opportunities across different
emerging sectors (argan oil, ecotourism, local products), can effectively contribute to socio-economic development in
the study area, one of the most dynamic regions of Morocco.

However, this ecosystem on the edge of the desert, multiple pressures. Indeed, the deterioration of the climate-
related areas (droughts, erosion) are the effects of rapid urbanization and development of economic sectors that have
major resource needs. The over-exploitation of these resources contributes to accentuate the dysfunction of the
physiological mechanisms, biological and socio-economic equity in the argan tree (Laaribya, 2015a). Livestock is only
a complementary activity to agriculture in the region. But, it becomes a vital source of income for rural populations,
especially in areas where farming potential is limited. Cattle ranching is the most widespread in the region. We meet
again forms of transhumance, the semi-nomadic but nomadism.

The herd is made up of extensive general and mainly based on natural and forest course. The components of
the argan tree in the area are subject to an operating within a systemic framework resulting in a production system
dominated by farming associated with a predominantly subsistence agriculture due to very limited areas aggravated by
fragmentation continuous plots. Overgrazing coefficient is estimated at 50% to 80% depending on the case (Figure 6)
(Laaribya, 2015b).

Throughout the region of the argan tree, are the goats and sheep grazing in the forest. If the courses are
adjacent to villages, cattle benefit from these areas for a period of the year. However, the stay of the herd on the course
varies according to the distance from the village. Thus, it was distinguished by animal species, the following feed
schedules (Source: socio-economic surveys and participatory workshops, 2014).

Table 2. Forage calendar in study area

Category | Food September | Oct Feb. | Mars | April

Forest

Supplement

Cattle Thatch

Forest

Supplement
Thatch

Sheep

Forest
Supplement.
Thatch

Goats

Supplementation is highly variable depending on the year and according to forage availability in the argan
trees areas and crop fields after harvest. But, generally, the origins of these dietary supplements are meal produced
locally as barley. However, other supplements are beet pulp bought in the souk, sometimes barley as if local production
is not enough. However, and given the traditional character of the conduct of livestock, although the complementation
is spread over a long period, it mobilizes little food.

Figure 6. Pasture in argan tree

Said LAARIBYA et al., The Moroccan forest and sustainable development case of the argan tree ((Argania spinosa (L.) Skeels) in Morocco



Biological Diversity and Conservation — 10/ 2 (S2) (2017) 5

Argan tree is highly stressed or coveted by the following:

- Intensive agriculture: With the experience of decades, the area has gained extensive experience in intensive
agricultural production and imported new technology to comply and meet the requirements of importing countries. An
acquired in relational terms, and therefore an organization which became attractive to "lobbies" of the domain. Also, the
non-taxation in agriculture grows investment advantage in this sector

over others even more profitable areas. The total area have been the cultivation of object (field and greenhouse)
vary from one forest to another;

- Tourism development: Agadir and regions are known by their diversified tourism products, and managed to
get an image with different tour operators. The investment is profitable, especially with the proposed 10 million tourists
by 2010, applications are numerous. The lands are sought in both mountain and plain.

- Urbanization: the growth rate of the cities of Agadir Wilaya is among the largest in Morocco. To
accommodate this growth, requests for occupation of forest land are increasing to ensure the housing developments that
meet market demand (see land use map, urbanized area).

Overall, the factors responsible for the degradation that seriously threaten the sustainability of the argan tree,

are:

The clearing for the search for new farmland,

The energy wood harvest intended primarily for domestic and traditional uses,

Overgrazing resulting forage samples that exceed the potential of grassland forest,

Urbanization dramatically and continually eats away the forest land base,

3.4. Towards a sustainable development: A challenge in argan area

The fragility and sensitivity of argan ecosystems and their current evolution impose a deep reflection about the
change vectors set of dynamic factors that can influence the issue of degradation and lead to maintaining the balance
between conservation and development of forests and its resources.

In light of the work performed various priorities seem to be of utmost importance. This is the case among
others of the importance of developing value-added products, (of local products, AGR etc.), and basic socioeconomic
infrastructure. The intervention strategy comes in three complementary approaches which are: natural resources
management approach; The approach of local development and the value chain approach.

- The Natural Resources Management approach:

The over exploitation of the forest without worrying about the regeneration of natural resources would harm
the whole industry chain. The ducts silvopastoral development must involve more local people and their basic
structures, according to a joint development approach (Laaribya et. al., 2011).

- The local development approach

The argan sector cannot be considered in isolation from social reality. The majority of usufruct live in areas
that are poor and deprived of basic social services. It is important to implement local development projects, ranging
from infrastructure to income-generating activities without forgetting the strengthening of capacities of the structures of
operators, including cooperatives and their unions (Laaribya, 2006).

As the population has no alternative option to go direct income from logging, the problem still persist, but
awareness, coupled with the establishment of income generating projects would help alleviate the overexploitation
suffered the argan tree.

- The value chain approach

The modernization and upgrading of the Argan sector requires a consideration of the whole process; basically
three phases: production, processing and marketing.

Prices for exports, following the proliferation of cooperatives and the growing interest brought by foreigners,
are incentives, but require a professional structure in which private initiative must be combined with the collective
initiative.

The origin of the valuation of argan oil and its by-products, the objectives are to improve the socio-economic
conditions of local populations, particularly women.

* The contribution of standardization / certification for this sector

Because the argan oil products and by-products resulting are of high value (cosmetic products, dietary,
nutraceutical, protection against cardiovascular diseases), the market demand is a niche segment are very demanding in
terms of food safety, traceability, quality. The different labels are of major importance to develop this product (label,
BIO, Fair Trade) (Figure 7).
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Figure 7. Key development elements of argan tree
4. Conclusions and discussion

The analysis of the dynamics of argan areas highlighted several indicators of degradation. Indeed, in addition
to desertification stands and decreasing cover, the argan tree provides only a limited amount of goods and services and
maintains only limited biological diversity. She lost the structure, function, and productivity. The argan tree grows in
difficult conditions that constitute its ecological limits (climate change).

The complexity of the management of the argan tree, resulting from several factors, including: the expanded
use rights, a strong pressure on wood and fodder resources, intensive agriculture and high demand on water resources,
shows the importance of interactions between the ecosystem and human environment and represents both challenges
and advantages for its preservation.

The natural conditions prevailing at the Souss Massa Draa region are characterized by rugged topography, very
different substrates, and types of mostly arid and semi-arid climates. Add to this the proximity of the desert and the
dominance of the strong winds which exposes the area to the threats of desertification. Furthermore, patterns of overuse
(increasing demand for forest land for urban development needs, important pastoral responsibility aggravated by
nomadic herds, destruction of shrub and herbaceous layers for use in agriculture argan forests) natural resources
complicate the situation by narrowing their natural potential which essentially vegetation and water.

The analysis of the results shows that the forage potential of forest areas do not respond in the same terms the
nutritional requirements of the livestock. The needs are well above feed offers the argan tree. Given the quality of
fodder supplied by the cork oak forest, the shepherds drive their flocks to the cork forests much as to other artificial
spaces, causing an unequivocal pressure on the cork forests in question.

Argan ecosystems of the region are more than elsewhere, the main bulwark against desertification. Indeed, on
the mountain ranges of the High Atlas and Anti Atlas, water erosion occurs at a very alarming rate given the weakness
of the plant cover, the harsh topographical conditions and especially the poor distribution of rainfall that focus shaped
storms. The threats posed negatively impacts the sustainability of downstream dams, the fertility of agricultural land
and other infrastructure (roads). Similarly, at the flat areas of the region, it is the scourge of silting very active and who
threatens the sustainability of natural resources and invades the land and culture course in addition to housing and
infrastructure (roads).

Similarly, and in order not to be content to accompany the evolution of the forest to a decline situation by
merely maintain the existing, it was considered imperative to focus the bulk of interventions to renewal of forest
resources. Hence the formulation of the projects should be based on the consideration of reforestation, in all its
components, as the main core around which will be made of other accompanying activities to ease the better adhesion
of the populations concerned.
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Abstract

The thorough analysis of a places of states, integrating the "gender" dimension is very useful because it has
been found to date, little knowledge gathered on the various ways in which women and men use to manage natural
resources. There is a cause and effect between a local populations and the forest of Maamora in Morocco. The
following article deals with the problem of interaction between rural women and natural resources through the testing
and use of tools for gender mainstreaming in six soils representative a rural forest “Sehoul and Sidi Abderrazak" located
in Maamora forest (Salé city and Khemisset city in Morocco). Rural women are forced to over-exploit existing forest
resources to meet their basic needs and improve their living conditions. The majority of households in the commune
practice extensive farming heavily dependent on the forest, and consume a large amount of fuel wood collection which
is for women and young school children (boys and girls). The analysis of the seasonal calendar shows that there is an
overload of women's activities that are related to the production and reproduction throughout the year. In fact, the wife
and daughter perform several chores that require a lot of time and energy and are unfortunately neither paid nor valued
in the local development process. This situation forces rural women to satisfy their needs at the expense of forest
resources.

Key words: Maamora forest, rural women, forest resources, gender issues, ranching
1. Introduction

Rural women that has been forgotten development programs for a long time is the most vulnerable and poorest
of the rural population. What is even more unusual, it could play a role in the fight against poverty and it has proven to
be an excellent manager. Thus, the rural women, through its know-how and the activities it undertakes at the farm and
household is a key determinant and local development.

The role of women reflects the allocation of tasks by sex within and outside the household and that based on
the perception of social roles of men and women in society. However, this role it is vested does not guarantee equality
of opportunity and equity in access to resources, services, property, income and control of power. Indeed, rural women
are the population group most affected in terms of literacy, schooling, health, poverty, employment and income.

This is due to the rule of men in the exercise of authority and law, when the woman has most often use rights
that are not generating income, and therefore limit independence and access to wealth. In this context, as part of our
work when we dismantle the role of women in local development and conservation of natural resources. The common
purpose of this study was chosen for several reasons: the existence of an interaction between rural women and natural
resources, the multiplicity of information about the area and accessibility.

2. Materials and methods

The study involved the rural community of Sehoul and Sidi Abderrazak located in Maamora forest-adjacent to
the city of Rabat, capital of Morocco, as a whole belonging to the central plateau to the northwest of Morocco (Figure
1).

It has been used for this study a few tools of gender, including the division of labor by gender to determine the
nature and value attributed to the work of women and men, the type of work and analysis of the work to specify the
amount of time spent on different types of work (especially by women), regularity of work, season and location, and the
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level of participation. We also used a few tools of the participatory approach, namely the individual and group
interviews in six semi-structured soils representatives of all fractions of the study area. Issues relating to both women
and men for the various activities of the season. For this we have spent full days in the land, for each season of the year,
winter, spring, summer and fall. The method used for data analysis (Stenger, 2006) is content analysis which aims to
seek, in oral or written messages, objective and quantifiable elements to characterize the role of women. And clarifies
the processes and situations in a simple way (Tyrvainen et. al., 2007). The table 1 shows the distribution in the rural
town of Maamora which were the subject of our study.

This is a sampling rate of 29% of users douars rates far exceeding those used and recommended by FAO or 5-
7% (Public participation in forest development, FAO, Rome, 1982). 140 households were surveyed is made according
to the stratified sampling with optimum allocation.

X:3761839.15 X 445 35175

v 41280520 2412 805.20
(7

%376 189.1p %445 35175

y: 373 954 6(1 y: 373 954 61
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B

o oW AW G 620w oW oW

Limite de la mamora Chéne Liege I Reboisements Eau

Figure 1. Location map and occupation of the rural town of Mamora (Morocco)
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Table 1. Distribution of land subject of the study

2(S2) (2017)

Number of
Rural commune Territories Target areas (douars) target town
(Maamora)
Jiahna Hmoumiyine 02
Jwaneb Ouled Bni Abdellah 02
Ouled Aaziz
Ouled Aziz Ouled Maala 03
Sehoul Ouled Dawed
Jbabra EIMharza 01
[Total Sehoul 08
Ait Issa Ait Boubker Osaid Ait
Abdenbi Ait ben Haddou Ait
Khzazna lIssa Abdenbi Ait Lhaj Omoussa 04
Ait Ali ben Khezan Laababriyine
Sidi Abderrazak El ghzawna Ait Kassou
Khzazna Ait Kassou Ait Ali ben Khezan Ait ben Issa 03
Ait Ali ben Khezan Ait Aamer Ouiissa
Total Sidi Abderrazak 07
Total 15
3. Results
Prior to characterize the role of women in local development, it has been presented the area to which they
belong.

3.1. Population

This population is composed of 49% women and 51% men. The average household size is approximately
seven people per household. The population of working age (15-60 years) which has 50% female population holds 27%

and 23% male occupies.

To better illustrate the distribution by sex, we have introduced the concept of age in the total distribution of the
population. We consider four age groups, <7 years, 7 years, 15 years, 15 years, 60 years, and > 60 years. For the first
class are the small, the second is composed of a range where there are students and some labor, the third class is the

labor of choice and the fourth, that of older (Table 2).

Table 2. Distribution of land subject of the study

Age <7years | 7al5years | 15a60years | >60 years | Total
Sexe

Male 10,6 % 14 % 23% 34 % 51%
Female 8,2 % 11,8 27 % 2% 49%
Total 18,8 % 25,8 % 50 % 5,4 % 100 %

Sources: 2010-2011 Survey

The population of this county has an illiteracy rate very high average of 63%. By sex, the situation remains
serious, if not dramatic for women with a rate of 79%. So, this is a constraint that must be exceeded by the combined

efforts as part of a development policy which aims at developing human resources through education.

3.2. Occupancy of land and modes of operations

4. The area of the rural community of Sehoul and Sidi Abderrazak is 63 856 hectare, its use is integrated into an agro-

forestry-pastoral based on three components: cropland, pasture and forest (Table 3).

Table 3. Distribution of land in the rural study

Commune Sidi Abderrazak Sehoul
S (ha) % S (ha) %
Agricultural area 8900 37,39 22000 54,24
Forest 15556 62,61 13075,74 32,25
Pasture + uncultivated 0 0,00 5 480,92 13,51
Total 24 456 100 39 400, 100

Source: Rural community, 2011
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Culture the most practiced at the joint is cereals 60% of the agricultural area. The remaining 30% is used for
plantations, vegetables, forages and legumes or left fallow (Laaribya, 2006). The two Commune have a pastoral
tradition. Thus, the majority of operators practice extensive farming which, however, suffers from both the scarcity of
grass cover fallow, rangeland (12% of the total area of the municipality of Shoul) and low production of fodder crops
stock market (rainfed crops) and stubble. Thing that makes farming very common in this forest-dependent.Indeed the
latter contains a very important forage potential for livestock consisting of cattle, sheep and goats. The forest is also
considered a source of wood energy as the energy consumption of the area is based primarily on a significant demand
for fuel. The importance of the area occupied by the forest within the territory of the study area has favored the
development of a large herd of cattle. Dietary constraints on farm are that the forest contributes to feed demand even if
it exceeds its production capacity. Thus, the forest ecosystem which has great potential fodder is almost all year
requested by users breeders flocks (Laaribya et. al., 2013a, b).

4.1. Key Activities by gender
Survey results show that there is a division of labor by gender within and outside the household. And that the
activities different from one season to another (Table 4). This allows us to provide more information on the

socioeconomic status of women in the study area.

Table 4. The division of labor by age and gender

Age Sex Activities Season
Winter | Spring | Summer | Autumn
7 - 15| Male in school -Schooling ++++ ++H++ ++++
years -Pasture + 4 +
isnotin - Pasture ++++ ++++ ++++
school - Help-collection timber | ++++ ++ ++
- Water Supply ++
Female in school --Schooling +++ +++ +++
- Help-collection timber ++ ++ ++
- Housework + + + +
isnotin - Pasture + +
school - Collection of wood- +H++ | -
- Water Supply +++ FE e R
- Housework o+ it t +
: gsall?t—sfarm work .t it t
++ ++
15 - 60 | Male -Agriculture +++ +++ +++ +++
years -Breeders ++++ ++++ ++++ ++++
-Marketing (Trade) ++ +++
-Migration +++ +++
Female - Domestic work ++++ ++++ ++++ 44+
- Education of children +4++ 4+ +4+4 4+
- Collection of wood Tt - ++ it
- Water Suppl
- Agriculturr)g / T
- Breeders (search for et
fodder, food, cleaning) T+ T
- Small-farm
- Crafts ++ ++ ++ ++
> 60 | Male - Agriculture +++ +++
years - Breeders +++ +++ +++ +++
- Marketing (Trade) +++
Female - Housework ++ ++ ++ ++
- Crafts ++ ++ ++ ++
- Small-farm ++ +4 ++
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4.1.1. The main male activities
4.1.1.1. Livestock

Farming is practiced by almost all heads of households. The herd now consists of cattle, sheep and goats. The
cattle and semi-intensive. The goats and sheep is usually extensive and is based primarily on rangelands, including the
forest and stubble summer farms. So it's is a mobile livestock whose livestock is entrusted to the shepherd children
(boys), while men are responsible for the marketing of dairy and livestock, and food supply for the latter during periods
of scarcity (Table 5).

Table 5. Consumption of firewood per household by the shift frequency

Sehoul Sidi Abderrazak

Shift frequency to the Normal period Cold period Normal period Cold period

forest IAverage quantity I/Average quantity  |Average quantity /Average quantity
(Kg) (Kg) (Kg) (Kg)

1 time / week 37 70 44 86

2 time / week 22 40 28 46

Daily 84 12 10 16

lAnnual average 3224 3 848

Source: Surveys 2013-2014
4.1.1.2. Agriculture

Men to the women doing the plowing, sowing, harvesting, irrigation and threshing grain by animals such as
mules and donkeys.

4.1.1.3. Migration

Migration is one of the most important aspects of population mobility in the area of Maamora. The imbalance
between the potential of the area and the growing demand of its population which is reflected in the lack of local
resources drive men, from the end of the season of tillage and planting (fall), to leave their homes in search of work to
generate extra income to meet the needs of their families. The rural exodus of the male has a negative impact on the
lives of women. They then have full responsibility for the children (food, care, etc.). And domestic and agricultural
activities.

3.3.2. The main women's activities

Analysis of the seasonal calendar shows that there is an overload of women's activities throughout the year. In
addition to domestic work (breeding activities: cooking, raising children), the woman filled with other activities that are
related to production (livestock, small livestock, agriculture).

3.2.2.1. Domestic activities

It is a role traditionally assigned to women: cooking, education, child care, dishwashing, cleaning, etc. These
are the daily activities of young women throughout the year.

3.2.2.2. The water supply

The soils in this study contain a large number of water sources. This activity is accomplished primarily by
school girls during the different seasons of the year. However, given the scarcity of water in summer, young women and
even boys can participate.

3.2.2.3. The collection of wood
It is an activity essential to meet the fuel needs of the household. Indeed, the wood collected is used for heating
in cold weather, for baking bread and meals etc. The amount of wood collected and frequency of travel vary by season,

household needs and the proximity of the forest. These are virtually the women and girls out of school first that handle
this task (Photo 1).
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3.2.2.4. The activities of agro-pastoral production

The small farm is an income generating activity for women very important. They are thing that justifies his
practice by almost all of them. They allow them to cover their medical expenses and participate in meeting the family
needs. They are in fact, responsible for the production of chickens, turkeys, rabbits and eggs (Alaoui et. al., 2012).

They also participate in the rearing of sheep, cattle and goats. They take care of mowing, watering, feeding
livestock, cleaning the stables and milking cows.

The contribution of the young woman and the girl is very important in crop management. For cereals, which
are the main agricultural speculation, they provide weed control in spring and harvest by hand or with a sickle in the
summer. They also participate in the planting and harvesting of legumes (beans, chickpeas and peas).

3.2.2.5. The crafts

Handicrafts are the most desired (weaving, preparation of wool) for all women in the study area. But, this type
of activity is not provided a source of income for women, since the products are made primarily for the use of their own
homes. These works often have a difficult threat to women's health, and preventing it from enhancing other activities
typically female.

4. Contribution of women in decision making

According to interviews conducted with women, it was found that they are socially excluded from decision
making. Their participation is generally limited to consultation rather than decision making. Women do not care or the
purchase or sale of farm produce including products that run with the small animals. So this is an area that is up to the
man and the common effort of all family members, including women are managed by the head of household. As a
woman gives birth, it remains studded, but it advances in age, the more it acquires a certain status, and it also gains the
freedom to visit neighbors and family (Figure 2).

o
000
KX XRHN
XXX XXX
X ‘0.:.0
Rest
E Lunch

0
SO

13:00

Figure 2. Daily Activity Clocks for women in Maamora (Study Area)
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4.1. Role of Women in the degradation and natural resource management

A Maamora, as in many parts of Morocco, the different vegetation types, namely: the forest, crop areas and
others are severely affected. This unfavorable vegetation is harmful consequence. Women are a permanent family labor
and are the most active fraction in the area, as they are in cattle, sheep and goats. They are present in all phases of
agricultural work which they are responsible (plowing, sowing and harvesting) and processing activities in agriculture.
They also carry most of the housework, water and collecting firewood (Laaribya et. al., 2010). That is why they are
considered the principal agent of natural resource degradation. They are also the first to suffer the consequences of the
loss of their land because they are the group most poor and most vulnerable. This vulnerability refers to the insecurity
and all forms of risks they face daily. Because of this, and therefore the concept of sustainable development, closely
linked to concerns about natural resources that must be carefully managed to avoid compromising the potential of future
generations, we can say that the involvement of women, as well as the men in decision-making, appears very useful for
the development of natural resources (Laaribya et. al., 2011).

4.2. Requirements and expectations of women of Maamora

Positively, it was noted that there is a group of women who voice almost open to approach the equality sought
to man. Through the results of surveys of women and girls in the study area, it is clear that they expect a decision in
association management, production, and management. It is also clear that the possibilities of improving the conditions
of women and girls are relatively large and focus on the following:

4.2.1. Improving living conditions of women and girls through:

a. The use of other energy sources by introducing butane for cooking, and solar energy for lighting and television;

b. Improving the availability of drinking water by building more water points within the soils and installation of suction
pumps;

c. The schooling of girls, and the fight against illiteracy for large in general, by building more schools in the different
soils studied:;

d. Contribution to improving the health of mother and child through the installation of health services in the vicinity of
land for primary health care, and develop more space for maternity have safe deliveries;

e. The creation of multi-purpose centers of vocational training to develop the craft skills of the female population, and
foster communication and cohesion between the different components of the soil.

4.2.2. The integration of women in economic activities and production by:

f. The creation of sources of income for women through the creation of associations and women's cooperatives to
develop and promote activities of crafts and small animals;

g. Strengthening the training of women in the management of natural resources and environment;

h. The integration of women in various development projects and the sustainable management of natural resources, by
involving them in extension activities of agricultural techniques and methods;

i. encourage the active participation of women in the planning, implementation, monitoring and evaluation.

4. Conclusions and discussion

A diagnosis of our two commons in Maamora was made on the basis of the method gender approach, an
essential component of the participatory approach, based on surveys and participatory workshops with groups of
women. It appears that the woman has a direct relationship with the environment and impacts on natural resources.
They assume important responsibilities in the household and the farm (cooking, child rearing, care, cattle, sheep and
goats, gathering wood, milking, plowing, sowing, harvesting), and with his expertise is a key player in the development
of the area. However, it is socially excluded from decision making. His participation is generally limited to consultation
rather than decision making. Something that does not guarantee equality of opportunity and equity in access to
resources, services, property, income and control of power. Therefore, the wife of the town of Maamora is the most
vulnerable category, and the most affected in terms of literacy, schooling, health, poverty, and income.

The objective of local development of the study area and the conservation of natural resources can not
achieved without the integration and effective participation of women in sustainable development projects and
involvement, as well as rights in the decision process. Integrate women in development, it also facilitate their lifestyle
by the proposed development activities on improving the living conditions of women and girls, and the integration of
women in economic activities and production. The full participation of women and men, partners involved in
community development, is an investment that can ensure sustainability and success of all the activities proposed.
Strengthening the role of women in industry segments, will help to promote activities that generate wealth locally. Also
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improving their situation requires encouraging the education of girls, the organization of courses of illiteracy and the
creation of female cooperatives for crafts or small livestock (poultry, rabbit breeding), to improve their returned.
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Abstract

In the present day, the legal framework and economic conditions in the Republic of Kazakhstan correspond to
successfully implement the project of industrial plantations of forest by different country. Soil-orographic and climatic
conditions also have not critical differences from the leaders countries of forest plantation. As shown practice, the
moratorium on logging does not correct the low forest cover of the country. The various categories of land, that not
using in agricultural necessary to use suitable for forest growing. The industrial plantation projects should be carried out
on a large scale at the national level. In view of the above, in arrangement purposes for the organization of plantation
forest growing in the country are determined by the following priority areas: a) Defining of tree species range and a list
of goals and objectives for forest plantations, b) Selection and systematization of knowledge and technological
standards for plantation forest with the definition of the category of land allocating. The subject of this study is
Kazakhstan’s poplar and poplar hybrid, which is growing in the forestry "Batys" RSE "Zhasyl Aimak™ Akmola region.
Type of forest plantations is composed of six-rows. The width of the rows is 24 m, spaces between of scenes are 12 m,
between rows is 4 m. Scheme of offset: 4 - main breeds, accompanying breed as well as shrub. Planting was carried out
with deep-root grafts, the distance between seats in a row: the main breed - 1.5 m, accompanying breed -1 m. Density of
planting makes up 2500 pcs/ha. Biometric indicators of woody plants were measured: height, current increment in
height, diameter at height of breast and diameter of root collar, diameter of crown along and across the row. The aim is
to study the status of available crops of poplar and using of biomicrofertilizer "Ekstasol" and growth stimulator
“Karpansil”. When processing biomicrofertilizer "Ekstasol", preservation for all test variants of Kazakhstan Poplar was
higher than the control and were as follows: for a period of soaking for 30 minutes - 75.5%, while soaking for 60
minutes - 85.8%, in control - 65.0%. The growth were significantly higher in two variants than in control: 48,5 (t = +
4,5), 52,8 (t = + 6,0), 38,0 cm. Stimulant karpansil was tested at term of soaking is 30 minutes, which had a positive
impact on growth, although statistically significant differences were not observed. There were significant differences
were in growth and reached 6.8 cm.

Key words: Poplar, hybrid, plantation, biomicrofertilizing, stimulant
1. Introduction

A small percentage of forest land in Kazakhstan and an acute shortage of wood requires foresters to seek ways
to improve the productivity of forests and their sustainable use. This deficit in wood production can be to some extent
offset by industrial plantation using fast growing tree species.

It is well known that green plantation help to improve the microclimate, environment, reduce a noise, and also
have an aesthetic and ecological value.

The area of studying is located in the steppe zone, subzone of dry fescue-feather grass steppes with a sharply
continental climate, characterized by significant deficit of moisture, inclement and prolonged winters with little snow,
strong winds and waves in temperature within days. Besides; wood production, plantations can be used also creating
forest culture in the green belt performing sanitary functions, protecting the city from the strong winds, movable sand
and dust.

The increased interest in poplar, including species of the best and hybrids of poplar in the world is due to its
biological characteristics and economic value. These include 1) rapidity of growth and the ability to provide technically
suitable timber for cutting back in 20 years or less; 2) usable in most industries, based on the use of wood; 3) the ability
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to grow on land that is not always suitable for agricultural use; 4) the possibility of wider use in the protection,
landscaping and recreational landings; 5) ability for vegetative reproduction. Yer et al. (2016) have also expressed
because of Populus broad dispersion and usage as a source for paper production and as a bioenergy source supported by
rapid growth and high genetic diversity, poplar plays a crucial role in economy and ecosystem. The species of Populus
presents splendid opportunities to examine stress responses toward drought which affect not only survival but also
biomass accumulation (Marron et al., 2002; Monclus et al., 2006).

The aim is to study the status of available crops of poplar and using of biomicrofertilizer "Ekstasol" and growth
stimulator “Karpansil”.

2. Materials and methods

The subject of this study is to evaluate of Kazakhstan’s poplar and poplar hybrid, which is growing in the
forestry "Batys" RSE "Zhasyl Aimak" Akmola region. Plantations were established in a six-row design. Width of one
row is 24 m, distance between rows is 4 m. Schematic layout of experimental plot is S-P-P-P-P-S (S for Salix, P for
Populus). The distance between poplars in a row is 1.5 m and between willows 1.0 m. One years old cuttings was used
in the experiment. Cuttings heights were 20 — 25 cm and diameters were 0.8 — 1.0 cm). Plantations were weeded
between rows and around the research site twice in the first two years. The site was irrigated twice during the first year,
once during the following year and then it was no longer irrigated.

Trees were studied using a conventional method (Anuchin, 1983). It has been measured biometric parameters
such as averages of tree heights, stem diameter at breast height (DBH) and diameter of crown. Analysis of the
measurement results were performed using a program based on Analysis of Variance. Survival rate of plants in the area
is defined by the formula 1.

Formula 1. Calculation of survival rate in experiment:

(L+ip)

5 =-—=x100 (1)
S — the percentage of survival; L — the number of living plants pcs .; D — the number of precarious plants pcs (it mean
that plants are half alive or survival is doubtful ).; s — is the number of seats, pcs. Survival rate is determined with an
accuracy of = 5%.

Influences of biomicrofertilizer "Ekstrasol" and growth stimulator "Karpansil" were studied in the spring 2014
before planting of cuttings. Root system of hybrid poplars was treated in the mash with the addition of an integrated
liquid organic fertilizer, then they were compared with growth in no treatment control.

3. Results

Kazakhstan poplar treat to section of black poplars, was obtained by crossing poplar PK1-284 with P.
deltoides, derived from selection by professor P.P. Besschetnov. The clone is resistant to pests and diseases, drought
and salinity, well propagated by stem cuttings. On saline soils with irrigation the cutting can be reached 182,5 + 6,7 cm,
height in the first year after planting 385.6 + 12.4 cm at the age of two and 572,3 + 9,4 cm in third year (Besschetnov,
1969).

The average volume of individual trees of poplars in the south-east of Kazakhstan at the age of 23 is found 0.4-
0.5 mé. Plantations may also be used wood and biomass as well as a source of feed and hay for cattle (Sarsekova and
Zasada, 2014)

Plantations established on degraded lands in Boom, Belgium, without irrigation, fertilizers and fungicides had
average dry biomass 4,3 + 3,4 t per ha per year in all clones during the fourth rotation, but the most productive clones
yielded up to 10.5 t per ha-per year. After 16 years, the safety range of 6 to 91% of the clones (Dillen et. al., 2013).

Planting of hybrid poplar was done in spring 2008 in the forestry "Batys" (54 quarter, sub compartment NeS, on
the square of 43,7ha) RE "Western direction.” In total 20278 pieces of cuttings were planted on conditionally forest
suitable soils (111 group of forest suitability).

Creating relatively stable wood landings on probation forest applicable soils is possible only with a high level
of farming. Soils with the presence of alkali up to 25% or containing a significant amount of water-soluble salts in the
upper 2-m layer are the limiting factor for the expansion of the range of salt-tolerant species. The degree of forest
applicable soils is identified by the presence of forest plantings of 4-5 m high, the safety of more than 50% at 10 years
of age and the lack of mass drying signs.

Type of forest plantations is composed of six-rows. The width of the rows is 24 m, spaces between of scenes
are 12 m, between rows is 4 m. Scheme of offset: 4 - main breeds, accompanying breed as well as shrub. Planting was
carried out with deep-root grafts, the distance between seats in a row: the main breed - 1.5 m, accompanying breed -1
m. Density of planting makes up 2500 pcs/ha.
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Agro technical care consisted of cultivation between rows and along the edges, watering was made during the
first two years. Been measured biometric indicators of woody plants: height, current increment in height, diameter at
height of breast and diameter of root collar, diameter of crown along and across the row. The results are shown in table
1.

Table 1. Biometric performance hybrid poplar

Average biometrics indicators
Statistical ) Diameter of the crown
Name of indicators Diameter at the
; Height Diameter root collar along a row across a row
species
X+ m 403+3,1 3,94+0,09 4,14+0,1 123,6+7,0 143,6+7,0
Hybrid &% 9,4 0,09 0,1 8,5 8,6
poplar V,% 7,4 7.9 7,9 20,2 20,8
P,% 2,3 72,5 7,9 2,8 3,0

* § - standard deviation

As can be seen from table 1, the average height of a hybrid poplar was 403 cm, diameter at height of breast -
3.94 cm and a diameter at the root collar was 4.14 cm.

During the growing season, inventory of the forest, constant monitoring of the growth and the condition of
poplar were observed.

Preservation of Kazakhstan Poplar at the age of 4 on probation forest suitable soils makes up 71,4%. Indicators
of the average height is 158,2+8,0. Growth is 41,8+3,5, diameter of crown along a row is 113,6+£7,0 and across a row
is 123,6+7,2.

Preservation of poplar hybrid at the same age makes up 58,5%. Indicators of the average height: 134,2+8,0.
Growth is 38,8+3,5, diameter of crown along a row is 96,6+6,0 and across a row is 103,6+7,1 (Table 2).

Table 2. Biometric indicators of four-year crop for 2014 year

. Indicators of growth
Year of Preservation
Name of species study % ahigh growth length of crown
along a row across a row
Kazakhstan Poplar 2014 71,3 158,2+8,0 41,8+3,5 113,6+£7,0 123,6+7,2
Poplar hybrid 2014 58,5 134,2+8,0 38,8+3,5 96,6+6,0 103,6+7,1
Salix alba 2014 97,8 55,142,6 - 37,2424 40,4+2,5

Accompanying species in the planting scheme is white willow, which showed high preservation - 97.8%.
Below shows the dynamics of survival experienced the age of four crops (Table 3).

Table 3. Dynamics of preservation of experienced cultures on the age of four

) Take root for years, %
No Name of species
2012 2013 2014
1 Kazakhstan Poplar 86,6 74,0 71,4
2 Poplar hybrid 84,4 76,2 58,5

As can be seen from Table 3 survival rate of Kazakhstan Poplar during the period of 2012 makes up 86,6%,
2013 - 74,0, 2014 - 71,4%. Poplar hybrid has survival rate in 2012 - 84,4%, 2013 - 76,2% and for 2014 - 58,5%.

We are first conducted research on the use biomicrofertilizing "Ekstasol" and growth stimulant Karpansil. To
do this, the spring 2014 planting root system of planting material before planting poplar Kazakh soil was treated in the
mash with the addition of a liquid complex organic mineral fertilizer, root systems soaked for 30 and 60 minutes.
Control - untreated planting.

To determine the influence of drugs assessment took differences in terms of growth, as the height could be
affected by the initial height of the planting material.

Test landing preparations biomicrofertilizing "ekstasol" and growth stimulant karpansil showed various
positive their effectiveness (Table 4).When processing biomicrofertilizer "Ekstasol”, preservation for all test variants of
Kazakhstan Poplar was higher than the control and were as follows: for a period of soaking for 30 minutes - 75.5%,
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while soaking for 60 minutes - 85.8%, in control - 65.0%. The growth were significantly higher in two variants than in
control: 48,5 (t = + 4,5), 52,8 (t = + 6,0), 38,0 cm. Stimulant karpansil was tested at term of soaking is 30 minutes,
which had a positive impact on growth, although statistically significant differences were not observed. There were
significant differences were in growth and reached 6.8 cm (t = 3,6).

Table 4. Effect of biomicrofertilizing with different terms soaking the root system before planting on growth of poplar
Kazakhstani

) Indicators of growth (X+m), .
variant of experience Preservation em Probability
P % hiegth growth distinction (t>3,0)
Biomicrofertilizing "ekstasol"
Term of soak for 30 minute 75,5 74,9+1,7 48,5+1,6 +4,5
Term of soak for 60 minute 85,8 79,2+1,5 52,8+1,8 +6,0
Control 65,0 69,4+1,4 38,0+1,7 -
Growth stimulant "karpansil"
Term of soak for 30 minute 78,0 82,3+3,5 45,6+1,5 +3,6
Control 77,8 75,5+2,9 38,8+1,2

4. Conclusions and discussion

Observation and analysis of studies of cultures poplar showed that their productivity could be significantly
higher in the rich fertile soils. Plantation of Kazakhstan poplar and hybrid poplar started on conditional forest suitable
soils with accommodation 4 x 1.5 m at the age of 4 years, reaching a height of 158.2 and 134.2 cm. It is recommended
to use biomicrofertilizing "Ekstasol™ for a period of soaking for 60 minutes and use growth stimulant "Karpansil".
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Abstract

Turkey has been divided into 25 hydrological basins and total average annual flow from these basins amounts
to 186 billion m3. According to DSI data, 36% of the 112 hillion m® available water resources in Turkey is utilized at
present, of which 32 billion m? is used for irrigation, 7 billion m® for drinking and domestic purposes, and 5 billion m?
for industrial purposes. The basin management approaches and projects implemented after the 1990s focused on the
combination of conservation and rehabilitation of natural resources and development of low-income rural communities
dependent on the use of these resources for their livelihood, by adopting a participatory planning and implementation
approach. Basin Master Plans, River Basin Protection Action Plans and River Basin Management Plans are basic plans
that are prepared and implemented in Turkey through integrated basin management approach. In the light of the above
assessments, National Basin Management Strategy (NBMS) aims at defining a set of policies for sustainable
management of Turkey’s basins, as supported by results focused and concrete objectives, and the goals to be attained to
achieve the objectives together with the agencies responsible for attaining these goals; and encouraging and supporting
the public sector, private sector and non-governmental organizations to act in cooperation through a coordinated and
participatory approach. NBMS will be implemented between 2015 and 2023. Objective and scope of NBMS; strengths,
weaknesses, opportunities and threats of basin management; criteria for prioritizing basin areas and investments; spatial
framework in basin management; institutional structure; adaptation of basin management to climate change and
monitoring and evaluation systems were determined in NBMS. This article includes Summary of NBMS, criteria for
prioritizing basin areas and investments and 2023 NBMS Goals and a key NBMS project “Sustainable Land
Management and Climate Friendly Agriculture Project”.

Key words: NBMS, sustainable land management, rehabilitation, restoration
1. Introduction

Basin is a basic water resource unit and a fundamental building stone of integrated land and water protection
and use plans. The sustainable management of our system of basins which consists of 25 river basins and their sub-
basins forms an important component of our country’s sustainable development. Basin management aims at ensuring
the sustainability of hydrological services in a geographically divided drainage area, integrated protection and use of
land, vegetation, water and other natural resources in the interests of habitants in that area and sub-basin areas, and thus
contributing to the socio-economic development of our country (Temiz and Erkmen, 2009).

Basin management activities in the world and in our country prioritized the conservation of lower basin assets,
particularly dam reservoirs, and mainly adopted technical engineering solutions in the 1970s and 1980s.

This notification aims at defining a set of policies for sustainable management of our country’s basins, as
supported by results focused and concrete objectives, and the goals to be attained to achieve the objectives together with
the agencies responsible for attaining these goals; and encouraging and supporting the public sector, private sector and
non-governmental organizations to act in cooperation through a coordinated and participatory approach. The vision of
National Basin Management Strategy has been established as “to conserve, improve and sustainably use the basin
resources of our country through coordinated, participatory and ecosystem-based management of basins, thereby meet
the society’s need for the environ-mental, economic and socio-cultural services and benefits of basins, and to contribute
to the improvement of quality of living and level of welfare as well as to national development”.
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To achieve this vision, objectives of NBMS have been established as follows:

Obijective 1: Strengthen the legal and institutional capacities for the sustainable management of basins, and ensure
coordination and cooperation among institutions and stakeholders.

Objective 2: Ensure sustainable management and use of the water resources of basins.

Objective 3: Prevent destruction of basin areas and resources and erosion, rehabilitate and sustainably use degraded
basin areas.

Obijective 4: Conserve biodiversity and landscape of basins, ensure sustainable use of ecosystem services.

Objective 5: Improve the quality of living and level of welfare of people living in basins.

Objective 6: Develop and streamline the mechanisms of measures and responses to disasters occurring in basins and
the damages caused by them.

Objective 7: Incorporate the potential impacts of climate change and adaptation to climate change into basin
management, and develop mechanisms of adaptation (CEM, 2012).

NBMS involves related governmental organizations as a party. Most of these institutions have ongoing
strategies or action plans on basin rehabilitation, management or basin resources development. The strategies or action
plans are generally implemented for 5 years period. 2013-2017 Strategic Plan of the Ministry of Food Agriculture and
Livestock, and 2013-2017 Strategic Plan of the Ministry of Forestry and Water Affairs are main strategies among on
basin related strategies. NBMS is integrated related strategies focusing on basin rehabilitation, management and
development. In addition to integration of related strategies, NBMS is a national legislation for all institutions and other
related stakeholders.

Some of related strategies, sub-strategies or action plans are listed:

National Strategy Document for Combating Desertification (2013-2023), National Action Plan for Combating
Erosion (2013-2017), National Forestry Strategy and Programme (2004-2023), National Action Programme for
Combating Agricultural Drought (2008-2012), National Biological Diversity Strategy and Action Programme (2007),
National Action Programme for Climate Change (2011-2023), National Strategy for Rural Development (2014-2020).

2. Materials and methods

The reports of National Basin Management Strategy preparation workshop and meetings used as material in
this study. Beside the official documents of Integrated Project Division Directorate, Official Statements (2014, 2015)
related NBMS and its action plan used as secondary material.

The National Basin Management Strategy preparation period, implementation arrangements, implementation
arrangements, strengths, weaknesses, opportunities and threats on basin management approach analyzed in this study.
Opinions and statements of strategy stake holders’ representatives are considered for the study.

3. Results

3.1. Current State of Basins in Turkey

Turkey has been divided into 25 hydrological basins (Figure 1) and total average annual flow from these basins
amounts to 186 billion m?. According to DSI data, the Euphrates-Tigris basin located in the east of the country
accounts for approximately one third of this flow. While Kizilirmak and Sakarya basins follow in terms of area size,
Eastern Black Sea, Eastern Mediterranean and Antalya Basins follow Euphrates-Tigris basin in terms of average annual
flow (Temiz and Erkmen, 2009).
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Figure 1. Map of river basins in Turkey

The ecological, social and demographic conditions of basins and the use of basin resources may vary
significantly by different basin regions as well as horizontal and vertical distribution of basin areas. While the basins in
the Eastern, Northern and Southern regions have a higher and steep topography, the topography in Central and Western
Anatolia is softer. While Alpine pastures and forests concentrate in upper basins and Black Sea and Mediterranean
regions, agricultural areas are mostly located in lower middle basin areas (Temiz and Erkmen, 2009).

36% of the 112 billion m? available water resources in our country is utilized at present, of which 32 billion m?
is used for irrigation, 7 billion m? for drinking and domestic purposes, and 5 billion m? for industrial purposes. Thus,
approximately 74% of water resources is used for irrigation, 11% for industrial and 15% for urban consumption
purposes, whereas these rates are 70%, 22%, 8% in the world, and 33%, 51% and 16% in Europe, respectively (DSI,
2015). One of the most important problems of our basins is the destruction of our pastures, agricultural and forest areas
and resources due to overgrazing for many years, and the resulting soil erosion that is observed at very large scales and
very extensively in almost all basin areas. Incorrect soil cultivation and irrigation applications in agricultural lands are
among the factors aggravating the severity of erosion. In Turkey, 54% of forest lands, 59% of agricultural lands and
64% of pastures are exposed to erosion (OGM, 2015).

Land degradation has substantially reduced the bearing capacity of rangelands and productivity of agricultural
lands in upper catchment areas, and has thus negatively affected the livelihood of farmer families in uplands, leading to
an increase in poverty rates in these areas. The reduction in vegetation has led to the reduction in soil humidity and
raised the vulnerability of agricultural lands to drought to much higher levels. Land degradation has also resulted in
more instable river flows, leading to recurring floods and the growing problem of sedimentation. Landslides have also
become a growing issue (CEM, 2012).

Accordingly, significant progress has been achieved as a result of the efforts for management of water
resources together with socio-economic development in ensuring sustainable development. As a candidate country for
EU membership, Turkey has started aligning its legislation with the EU legislation. The diversification and increase in
elements of pressure on water resources have required the management of river basins through an integrated approach.
While studies concentrated on finding out where and how much water was available, today it has become imperative to
jointly address the quantity and quality of water. It has become necessary to evaluate all factors affecting these two
elements collectively (CEM, 2012).

In water catchment basins of our country, DSI constructed 706 dams and ponds, built irrigation systems for 3.2
million ha of agricultural land, 5,930 flood protection facilities protecting 1.4 million ha of land from floods, and
systems for supply of 3.31 billion m3 of drinking, domestic and industrial water in the last 55 years.

Gross irrigated land increased by 2.4 times during the 40-year period between the 1970s and 2011, from 2.3
million ha to 5.5 million ha. According to DSI data, technically and economically irrigable land amounts to 8.5 million
ha in total, and approximately 65% of this land is irrigated as of end 2011. Overall, 85% of irrigation is performed using
surface waters, and approximately half of this water is supplied from multi-purpose dams. Furthermore, while gravity
canal irrigation is still the prevalent technology, water-saving pressurized sprinkling and drip irrigation systems are also
introduced rapidly.

Basin management is globally recognized as a very crucial “no regret” approach for adaptation to climate
change. Basin management establishes a linkage between potential climate change impacts on hydrological regime and
diverse uses of resources, and thus would help planners and decision makers identify investments that are resilient to
potential climate impacts.

It is essential that the water potential of a basin be primarily evaluated within the basin itself. However, the
quantity and timing of precipitation varies across regions in our country; e.g. while Eastern Black Sea region receives
2,500 mm of precipitation per annum, Central Anatolia Region and particularly Konya and environs receive 250 mm of
precipitation per annum. Low level of precipitation and the resulting drought affect almost all sectors and eventually
lead to slowdown in regional growth, reduction in farmer income, shortages in supply of basic food products, serious
losses in industries that are directly linked to agricultural production, and unemployment associated with reduced
production. The elimination of these and similar undesired consequences require investment in water resources, careful
use of existing resources and water transfer between basins as necessary. While transferring water between basins, the
goals set out in basin management plans should be taken into consideration.

Many institutions have duties and responsibilities regarding the protection and use of watersheds and water
resources in our country, and they carry out activities under they own mandate in basins. However, the work carried out
by different institutions in different parts (upper and lower basins) and areas of basins (forest rehabilitation,
afforestation, soil conservation, pasture rehabilitation, dam and pond construction, agricultural irrigation, energy
generation, drinking, domestic, industrial water supply, biodiversity resources conservation and rehabilitation, rural
development, etc.) result in lack of coordination, integrity, stakeholder ownership and participation in the programs and
projects implemented. This leads to waste of resources as well as complementary nature, efficiency and sustainability of
investments. However, a broad consensus has been reached on the idea that coordination, integrity and participation are
top priority requirements for improvement of basin management, and efforts have been undertaken for institutional and
legal arrangements and strengthening of integrated projects and practices to this end (CEM, 2012).
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3.2. Stakeholders, Expectations and Requests relating to Basin Management

Summary information regarding the main public institutions (ministries and their primary units dealing with
basins) and other stakeholders involved in management of basins in our country is provided below.

Public Agencies and Institutions: Ministry of Forestry and Water Affairs, Ministry of Food, Agriculture and Livestock,
Ministry of Environment and Urbanization, Ministry of Energy and Natural Resources, Ministries of Culture and
Tourism, Interior, National Education, and Health, Prime Ministry, Ministry of Development, Local Administrations.
Other Stakeholders: Non-Governmental Organizations (NGOs), Professional Organizations, Basin Unions, Rural
communities living in basins, Urban communities, Universities, Research Institutes, Academic Institutions, Related
private sector institutions and organizations.

Different stakeholders have different expectations from the various economic, ecological, social and cultural
products and services of basins, and different demands and priorities in basin management (energy generation, drinking,
domestic, agricultural irrigation, industrial water supply, benefiting from forests and rangelands, increasing productivity
in agricultural lands, ensuring income and livelihood from basin resources, biodiversity conservation, prevention of air
pollution, recreation, natural landscape, ecological tourism, hunting, protection of culture in basin areas, generation of
national income and income for budgets of institutions, generation of earnings for private sector, etc.). Furthermore,
significant variations are occurring in time in the expectations of our society, which is urbanizing rapidly and
demographically evolving, from the basin and basin management. All these considerations have been taken into account
during the NBMS process.

Table 1. Some of the NBMS Main Activities

PERFORMANCE INDICATORS / ACTIVITIES FOR GOALS Unit %ﬁ”t'%ox
Map of basin system (agreed by institutions, showing the boundaries

and areas of basin, sub-basin and micro-catchment) No |1

Number of river basins with prioritization completed No 25
Create a G1S-based “National Basin Management Information System (NBMIS)” No 1

Number of institutions integrated to NBMIS and Database No |4 All
Prepare and implement Integrated River Basin Management Plans for basins. No |4 25
Complete the planning of sectorial water allocations at basin level. No |5 25
Identify the areas sensitive to nitrate and water pollution at basin level. No |25

Improve using rate of potential water resources % 42 100
Achieving feed-discharge balance the ground water % 100
Start periodic rain water isotope analyses No |15 25
Increase irrigated agricultural land (now: irrigated 5,6 million, potential 8,5 million ha.) hma 6,5 8,5

3.3. Strengths, Weaknesses, Opportunities and Threats in Basin Management
During the NBMS process, the related agencies and stakeholders have identified the main strengths,
weaknesses, opportunities and threats in basin management as follows.

Strengths:
a) The long background of institutions regarding basin projects and practices, and their concentration on

investments and plans based on basin integrity recently.
b) Basin protection action plans and river basin management plans being prepared.
c) Increased financing resources provided for basin investments.
d) Increased soil conservation and watershed rehabilitation activities.

Weaknesses:

a) Inadequacies in policies and strategies regarding basin management.

b) Inadequacies in coordination and cooperation among institutions; overlaps, gaps and uncertainties regarding
the duties and powers of agencies; gaps in legislation on this matter.

¢) Inadequacies in ensuring stakeholder participation and local ownership.

d) Inadequacies in informing the public about the projects and activities being executed, lack of transparency,

e) Inadequacies in criteria and methodologies for prioritizing basin projects and activities.

f) Inadequacies in completing and updating the high-level plans to form the basis for coordinated execution of
basin activities.
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g) Inadequacies in methodologies, data and institutional capacity for the measurement and assessment of the
social and ecological services and externalities of basins.

h) Inadequacies in the calculation of the benefits and costs of basin projects and investments, and in their sharing
among the affected stakeholders and beneficiaries.

i) Inadequacy of national database for basin-level planning

j) Inadequacy of knowledge and experience among institutions regarding the monitoring and evaluation
technigques and methodologies using modern information technologies.

k) Lack of scientific approach and R&D regarding basins, and lack of dialogue and cooperation between the
researchers and practitioners.

I) Lack of up-to-date and systematic soil surveys and land classification.

Opportunities
a) Reduced human-sourced pressures in upper basins due to migration.

b) Possibilities of access to information and benefiting from advanced information technologies (GIS, remote
sensing, etc.).

c) Rich natural resources, a significant potential of basin resources that is still untapped.

d) Increased public awareness regarding protection of natural resources and environment.

e) Increased contributions and engagement of non-governmental organizations.

f) Increased political interest and support.

g) Developing participatory approach among institutions.

h) Creation of employment for local people in watershed rehabilitation activities.

i) Place and importance of watershed management in EU harmonization process.

j) Increased importance of watershed management at the global level.

k) Increased capacity in scientific research and development.

Threats

a) Impaired balance of population between lower and upper basins.

b) Increase in the demand and expectations for products and services (water, energy, agricultural production, etc.)
of basins in line with rapid population growth.

c) Low income level of people living in mountainous areas in upper basins (rural poverty).

d) Reduction in young population who would offer labor force in rural areas due to migration.

e) Inadequacies observed in sensitivity and education among the public regarding the value of basin resources,
dimensions of destruction in basins and their consequences.

f)  Ownership and usage right problems.

g) Increased industrial pollution.

h) Increased use of chemical pesticides and fertilizers in agriculture.

i) Pressures on biodiversity.

j)  Negative impacts of climate change.

k) Tough topography and soil conditions.

4. Conclusions and discussion

National Basin Management Strategy (NBMS) aims at defining a set of policies for sustainable management of
Turkey’s basins, as supported by results focused and concrete objectives, and the goals to be attained to achieve the
objectives together with the agencies responsible for attaining these goals; and encouraging and supporting the public
sector, private sector and non-governmental organizations to act in cooperation through a coordinated and participatory
approach. NBMS will be implemented between 2015 and 2023. Official Statement of Basin Management Committee’s
Organization, Services and Working Principles entered in force in 20 May 2015. Basin Management National
Committee, Basin Management Committees, Water Management Coordination Committee were established by the
Official Statement. These committees will be implementing the National Basin Management Strategy between 2015 and
2023 (Official Statements, 2014, 2015). Monitoring and Evaluation Unit established under the Ministry of Forestry Water
Affairs General Directorate of Water Management. Progress reports of National Management Strategy is preparing by
Monitoring and Evaluation Unit for each 6 months periods.

Monitoring is the systematic follow-up and reporting of the implementation of Strategy Document; and evaluation is the
measurement of implementation results against objectives and goals as well as the analysis of the consistency and
relevance of these objectives and goals.

5.1 Institutional Arrangements and Responsibilities

Following the approval and effectiveness of the NBMS prepared, related ministries will jointly designate and
commission a unit for the monitoring and coordination of implementation activities. The orientation and support functions
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for these activities at the high level will be undertaken by the National Basin Coordination Committee comprising of high
level representatives from the relevant agencies and institutions and stakeholders. In the relevant key institutions, a unit and
a senior expert staff will be commissioned for monitoring, evaluation, and coordination of contacts and exchange of
information within and outside the institution. The Technical Committee to consist of these expert staff members will be
responsible for monitoring and supporting Strategy Document implementation activities at the experts’ level. Experts will
be invited from universities, research institutions, non-governmental institutions and private sector to participate in this
Committee. At the local level, Basin Committees consisting of representatives from relevant agencies, institutions and
stakeholders, or Basin Unions would be commissioned for monitoring and evaluation. The agencies and units with primary
responsibility in the monitoring, coordinating and supporting the achievement of goals set out in the Strategy Document.

5.2 Preparation of National Basin Management Strategy Action Plan

National Basin Management Strategy Action Plan (NBMS-AP), which clearly lays down the actions required to
be taken to achieve the NBMS objectives and goals (strategic goals) as well as the responsibilities and timeframe for the
realization of these actions in detail. National Basin Management Strategy Action Plan identifies the actions, each
institution involved in basin activities, required for goals with primarily responsibility assigned to them. The Action Plan
prepared by various institutions involved in basin activities will be compiled under National Basin Management Strategy
Action Plan will coordinate under the of Ministry of Forestry and Water Affairs.

5.3 Monitoring and Evaluation of Strategy Implementation

Regular reporting of progress achieved in objectives, sub-objectives and goals would contribute to the ability of
related parties and authorities within and outside institutions to monitor and evaluate the process. Reports based on
performance indicators are the basic instrument of monitoring activity and must be prepared objectively. The reporting
system should involve the comments and evaluation reports of universities and research institutions based on research
findings, in addition to the progress and assessment reports of related institutions. As a synthesis of all these reports, a
”National Basin Management Progress and Evaluation Report” is prepared by General Directorate of Water Management
every year
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Abstract

Tugai forests are intrazonal forests formations, which grow along bottomlands of rivers in arid regions. These
forests are called intrazonal forests because they are not separate zones. They are like inclusions in an extensive arid
zone but they are intra-area vegetation, which is different from the main background arid flora. Main tree species are
Populus diversifolia Schrenk, Populus pruinosa Schrenk, Fraxinus sogdiana Bunge and Elaeagnus angustifolia L. Area
of the tugai forests is decreasing because of many reasons. The aim of this study was to know some reasons of their
degradation. There were used methods of forest pathology observation. We installed window traps for catching insects,
which are pests. In addition, we collected samples of damaged parts of trees as herbarium to know diseases. According
the results of this study, the main pests and disease of tugais were identified. Description of main pests was written. The
most numbered species of pests was Hylesinus varius Fabricius for Fraxinus sogdiana. Scolytus jaroschewskii
Schevyrew was often in Elaeagnus angustifolia. Agrilus ganglbaueri Semenov was identified for both species of
Populus. The main disease of Populus pruinosa was Melampsora tremulae Tul. (Melampsora populnea (Pers.) P.
Karst.) For Fraxinus sogdiana and Elaeagnus angustifolia dangerous diseases were not established. For conservation of
the tugai forests, ecosystem method of study and forest pathology monitoring will be suggested.

Key words: Tugai forests, degradation, pests, diseases, forest pathology monitoring
1. Introduction

Tugai forests are intrazonal forests formations, which grow along bottomlands of rivers in arid regions. These
forests are called intrazonal forests because they are not separate zones. They are like inclusions in an extensive arid
zone but they are intra-area vegetation, which is different from the main background arid flora (Prohorov, 1982). The
tugai forests of the present are tree, shrub and herb communities in flood plains of the Syr Darya, Chu, Ili, Karatal,
Lepsy, Aksu and Charyn rivers with total area of about 400 thousand ha of which is covered by forest no more than 150
thousand ha (Baizakov, 2007).

The tugai forests have a large agricultural and economic significance: They protect against soil erosion, water
evaporation and they firm the banks of the rivers. They often play an agricultural field-protection role against wind or
snow, for example, and realize biodrenage in slumpy bottomland regions (Kolesnichenko, 2013). Main tree species of
tugai forests near Ili River are Populus diversifolia Schrenk, Populus pruinosa Schrenk, Fraxinus sogdiana Bunge and
Elaeagnus angustifolia L. Because of the specificity of the tugai forests, such as a peculiarity of the trees and shrubs,
conditions of the climate, soil and hydrology, they have their own species of insect fauna. In spite of the harsh climatic
conditions, low humidity and species limitations of trees and shrubs, the forest insect fauna is very diverse in the tugais
(Sinadskii, 1963).

Both natural and anthropogenic factors are the causes of desertification in Kazakhstan. The main natural factor
contributing to desertification processes in Kazakhstan is the intra continental state of the country, determining
continental and arid climate, the scarcity and irregularity water resources distribution, causing widespread sand and
saline lands (Sarsekova et. al., 2015). Similarly, area of the tugai forests is decreasing because of many reasons. In
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addition to frequent fires and illegal cuttings of the unique tugai forests, they constantly decrease because of the growth
of pests and diseases loci and an unregulated year-round pasturage of livestock (Prohorov, 1982).

The aim of this study was to know pests and diseases as reasons of the tugai forests degradation. The tasks of
the study were to conduct forest pathology observation of the tugai forests near Ili River; to collect samples of pests and
diseases; to identify them and to propose methods for conservation of the tugai forests.

2. Materials and methods

There were used routing methods and visual forest pathology observation in the tugais. Collection of samples
of pests and diseases carried out during vegetation period from spring to autumn. We walked along the forests and
searched visible damaged parts of trees. For collecting insects, we installed window traps. The universal window trap is
served for catching of insect, which migrate in the air, and this trap is effective for all the directions of the migration.
The action of the window trap is following: migrant insects colliding with the guide surfaces fall down and get into the
bag. For each tree were measured its parameters and the environmental parameters: habitat (canopy openness), amount
of dead wood, tree composition, and density of shrubs, estimations of river or other objects from window traps. Also
there were measured tree parameters: circumference of the tree, height of the tree, height to the first dead branch and
height to the first green branch, sanitary condition of the tree, presence or absence of fungi, a number of holes in the
stem, presence or absence wood without bark, a number of hanging branches. GPS coordinates were taken from each
tree (Kolesnichenko and Nakladal, 2014). In addition, we collected samples of damaged parts of trees as herbarium to
know diseases. There were 2 localities of Fraxinus sogdiana, 2 localities of Populus diversifolia, 2 localities of
Elaeagnus angustifolia and 1 locality of Populus pruinosa. There were chosen 20 trees in each locality. Total number of
trees and window traps was 140 pieces. Collection of insects from window traps was conducted from May to August
2013-2014 once in each 2 weeks. Each two weeks we went to localities and picked up insects from each window trap.
Insects were put into plastic bags where they were fixed with alcohol. Plastic bags with insects were put into a freezer.
The identification of insects to Order level was done in the Department of Forest Protection and Entomology, Faculty of
Forestry and Wood Sciences, Czech University of Life Sciences in Prague. The specialists in Institute of Botany and
Phytointroduction, Almaty, Kazakhstan made identification of fungi diseases.

3. Results

According the results of this study, the main pests and disease of tugais were identified. The most numbered
species of pests was Hylesinus varius Fabricius for Fraxinus sogdiana. Scolytus jaroschewskii Schevyrew was often in
Elaeagnus angustifolia. Agrilus ganglbaueri Semenov was identified for both species of Populus. The main disease of
Populus pruinosa was Melampsora tremulae Tul. (Melampsora populnea (Pers.) P. Karst.) For Fraxinus sogdiana and
Elaeagnus angustifolia dangerous diseases were not established.

In general, pests and diseases are only additional reasons of degradation of tugai forests near Ili River. The
main reason is anthropogenic factors: illegal cuttings, cattle grazing, not systematic recreation. For conservation of the
tugai forests, ecosystem method of study and forest pathology monitoring will be suggested.
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Abstract

The use of mosses as biomonitor of atmospheric deposition of heavy metals in Slovakia started more than 30
years ago in connection with the problems of the forest dying in Slovakia.1990s, within the framework of UNECE ICP
Vegetation programme, systematic studies using moss were carried on in Slovakia (net 16x16 km), and the results were
presented in the European Atlas Atmospheric Heavy Metal Deposition in Europe — Estimations Based on Moss
Analysis. It is assumed that in the Slovakia (SK) a large gradient of the atmospheric deposition load of elements exists
because part of the SK territory belongs to the most polluted areas in central Europe known as the ‘Black Triangle II".
In order to recognise the distribution of element deposition in the SK, the moss monitoring technique, also known as
biomonitoring, was applied to the whole territory in 1990, 1995, 1996, 1997, 2000, 2005 and 2010. The application of
mosses as biomonitors of trace elements in selected Slovak industrial areas, mining country, and National parks affected
by anthropogenic activity is reviewed. Moss was successfully used also to study temporal and spatial deposition of N
and S. A combination of analytical data (NAA, and AAS in our case) with principle component analysis and correlation
factor allowed pollution source characterization and apportioning in the sampled areas: Central Spi§ (effect of heavy
metals); Aluminium plant Ziar nad Hronom; Thermal power plant Horné Nitra; Central Slovakia (mining area of Staré
Hory, Cubietova, Spania dolina); Beskydy (north part of Slovakia- influence of Poland and Czech pollutants); High
Tatra National Park (TANAP) and Low Tatra National Park (NAPANT).

Key words: air pollution, biomonitoring, heavy metals
1. Introduction

Heavy metals, such as lead and cadmium, can be toxic to both humans and wildlife, in adition nitrogen
pollution can lead to eutrophication, damaging aquatic ecosystems. Previous studies have demonstrated that the level of
these pollutants found in mosses, due to air pollution from vehicle emissions, for example, can be used as an indicator
of the amount of heavy metal and nitrogen being deposited from the atmosphere to the ground (Suchara et al., 2007;
Schroder et al., 2008; Marikovska and Oszlanyi, 2010; Harmens et. al., 2012). The use of mosses as biomonitor of
atmospheric deposition of heavy metals in Slovakia started more than 30 years ago in connection with the problems of
the forest dying in Slovakia 1990s, within the framework of UNECE ICP Vegetation programme, systematic studies
using moss were carried on in Slovakia (net 16x16 km), and the results were presented in the European Atlas
Atmospheric Heavy Metal Deposition in Europe — Estimations Based on Moss Analysis. It is assumed that in the
Slovakia (SK) a large gradient of the atmospheric deposition load of elements exists because part of the SK territory
belongs to the most polluted areas in central Europe known as The Second Black Triangle. In order to recognise the
distribution of elemental deposition in the SK, the moss monitoring technique, also known as biomonitoring, was
applied to the whole territory of the country in 1990, 1995, 1996, 1997, 2000, 2005, and 2010.

2. Materials and methods

The samples of mosses were not washed before analysis. For INAA moss samples of about 0.3 g were packed
in aluminium cups for long-term irradiation or heat-sealed in polyethylene foil bags short-term irradiation in the IBR-2
reactor, Dubna, described elsewhere (Frontasyeva, 2011). Atomic absorption spectrometry (VARIAN SPECTRA A-300
and mercury analyser AMA-254) was carried out in FRI Zvolen. The accuracy of the results was verified by 109
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separate laboratories and tested by the IUFRO programme (Marikovska and Oszlanyi, 2010). The concentrations of S
and N were determined by LECO SC 132 and LECO SC 228 analyzers, respectively.

3. Results

Slovakia joint the UNECE ICP Vegetation programme on actual deposition of elements using moss analysis
1990- 2010. The samples of mosses Pleurozium schreberi and Hylocomium splendens were collected at permanent
monitoring sites with the European network (16x16 km). The results for the required monitoring elements were
published in the European reports (Harmens et al., 2012).

In general, the concentration of Cd, Cr, Cu, Fe, Hg, Ni, Pb, V, and Zn in mosses decreased between 1990 and
2010; the decline was higher for Pb than for Cd. The observed temporal trends for the concentrations in mosses were
similar to the trends reported for the modelled total deposition of cadmium, lead and mercury in Europe (Figure 1).

This approach is based on the fact that the concentrations of heavy metals in mosses correlate very well with
the atmospheric concentrations. It was proven that the calibration of the concentration of a given element in mosses can
be done using the concentration of the same element in the atmospheric deposition. The concentration of individual
elements was recalculated to the time of moss exposure for 3 years. A good linear relation between the concentrations
of a given element in mosses and in precipitation was observed. It follows the equation [concentration in moss] mg/kg =
[4x atmospheric deposition] mg/(m?-year) (Steinnes et al., 2007). Excess of the concentration of elements in mosses in
comparison with Norway (Table 1) we expressed by means of the coefficient of loading by elements K¢ and classified
into 4 classes; class < 1 — elements are in norm and do not exceed the value 1; class 2 — slight loading (elements range
from 1 to 10); class 3 — moderate loading (elements range from 10 to 50); class 4 — heavy loading (elements are higher
than 50 times higher value) (Table 1).

Table 1. Coefficient of loading by elements K in the year 2000

Sites Coefficient of loading by elements Kr Kr
k1 n-10 10-50 >50
Nizke Au, Br, 1, Ag, Al, As, Ba, Ca, Cd, Ce, ClI, Co, Cr, Cs, Hf 4.2
Tatry Mg, S, Se, | Cu, Fe, Hg, In, K, La, Mn, Mo, N, Na, Ni,
Sm,Ti Pb Rb, Sb, Sc, Sr, Ta, Th, Th, U, V, W,
Yb, Zn, Zr
Ziar basin Au, Br, Cl, Ag, Al, As, Ba, Ca, Cd, Ce, Co, Cr, Cs, Cu, Hf, Pb, Sb, Ta, Yb F 6.2
I,In,Mn |Fe, Hg, K, La, Mg, Mo, Na, Ni, Rb, Sc,
Se, Sm, Sr, Tbh, Th, Ti, U, V, W, Zn
Vysoké Tatry |Au, Br, Ca, Ag, As, Ba, Cd, Ce, ClI, Co, Cs, Cu, Fe, Hg, |Al, Cr, Sb, Ta, Yb, Zr Hf 6.7
I, Se In, K, La, Mg, Mn, Mo, N, Na, Ni, Pb, Rb,
S, Sc, Se, Sm, Sr, Th, Th, Ti, U, V, W, Zn
Velka Au, Br, In |Ag, Al, As, Au, Ba, Ca, Cd,Ce, ClI, Co, Cs, (Cr, Sb, Ta, Th, Th, Yb, Zr Hf 7.6
Fatra Sm Cu, Fe, Hg, I, K, La, Mg, Mn, Mo, N,Na,
Ni, Pb Rb, S, Sc, Se, Sr, Ti, U, V, W, Zn
Bab Au, Br, In, Ag, As, Ba,Ca, ClI, Co, Cr, Cs,Cu, Fe,Hg, I, |Al, Cd, Ce, La, Mo, Pb, Sh, Sc, Hf 3.8
Mg, N, S, | K, Mn, Na, Ni, Rb, Sm, Sr, Ti, U, V, W, | Ta, Th, Th,Yb, Zr
Se Zn
Slovensky raj |Au, Br, In, Al, As, Ba, Ca, Cd, Ce, Cl, Co, Cr, Cs, Cu, |Ag, Hg, Mo, Pb, Ta, Th, Yb, Zr Hf, Sb 11.8
Sm, Se Fe, I, K, La, Mg, Mn, N, Na, Ni, Rb, S,
Sc, Sr, Th, Ti, U, V, W, Zn
Polana Au Br, Ca, Cl, Cu, In, K, Mg, Mn, Na, Rb, Se, |jAg, Al, As, Ba, Cd, Co, Cr, Cs, Sh, Hf 19
Zn Fe, Hg, I, La, Mo, Ni, Ph, Rb,
Sc, Sr, Ta, Tb, Th, U, V, W, Yb
Morské oko  |Au Br,Ca, Cl, In, K, Mg, Mn, Rb, Se, Zn Ag, As, Ba, Cd, Co, Cr, Cs, Cu, |Al, Hf, 44
Fe, Hg, I, La, Mo, Na, Ni, Pb, Sh, Sc,
Sr,U,V,W Ta, Tb,
Th, Yb
Central Spi§  |Au Br, Ca, Cl, In, K, Mg, Mn, RD, Se, Al, As, Ba, Cd, Co, Cr, Cs, Cu, |Ag, Hf 45
Fe, Hg, I, La, Mo, Na, Ni Sc, Sr, Pb, Sb
Th, U, V, W, Zn Ta Th,
Yb
Slovakia Au, Br, In |Ag, As, Ba, Ca, Cd, ClI, Co, Cs, Cu, Fe, Al, Ce, Cr, Hf, Pb, Sb, Se, Ta, 0.5
Hg, K, La, Mg, Mn, Mo, N, Na, Ni, Rb, S, | Th, Th, Yb, Zr
Sb, Sc, Sm, Sr, Ti, U, V, W, Zn
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The marginal hot spots were revealed in Volovské Mts (Central Spis), Kremnické and Stiavnické Mts
(nonferrous ores processing and aluminium factories) and near dumps of stone chips (Slanec). In comparison to the
average Austrian and Czech values of heavy metal contents in moss, the Slovak atmospheric deposition loads of the
elements were found to be 2-3 times higher on average. The transboundary contamination by Hg through dry and wet
deposition from Czech Republic and Poland is evident in the bordering territory in the north-western part of Slovakia
(The Second Black Triangle), known for its metallurgical works, coal processing and chemical industries. Spatial trends
of trace element concentrations in mosses were metal-specific. Since 1990, the metal concentration in mosses has
declined for cadmium, chromium, cooper, iron, lead, mercury, nickel, and zinc.

The temporal trends in the concentration of Cd, Cr, Cu, Fe, Hg, Ni, Pb, V, and Zn between 1990 and 2010
were observed. In general, the concentration of Cd, Cr, Cu, Fe, Hg, Ni, Pb, V, and Zn in mosses decreased between
1990 and 2010; the decline was higher for Pb than for Cd. The observed temporal trends for the concentrations in
mosses were similar to the trends reported for the modelled total deposition of cadmium, lead and mercury in Europe.
The level of elements determined in bryophytes reflects the relative atmospheric deposition loads of the elements at the
investigated sites. In comparison with the Norwegian low concentration values (Central Norway is a relatively pristine
area) for Al, As, Ca, Cd, Cl, Co, Fe, K, Mn, Sb, Sm, Sr, W, and Zn, those in the industrial area of Central Spi§
considerably exceed them (Table 2).

Table 2. The rate of median values of element in Slovak vs. Norway mosses in year 2000

Contamination factor Kz

>1 1-2 2-5 5-10 >10

Br, | Cl, Mn, Na, Ni, Se, |Ba, Ca, Co, Cr, Cu, Fe, Hg, K, | Al, Au, Ce, La, Sh,|Ag, Cd, Mo,
Rb, U, Zn, Sm, Tb, Th, Ti, V Se, Sr, Yb, Pb Ta, W

Note: Kz= contamination factor as the rates median value of element in Slovak mosses vs. Norvay mosses (Steinnes et
al., 2007).

Figure 1. Concentration of Cd, Cu, Hg, Fe, Pb, and Zn (average in mg/kg) in mosses for Slovakia in 1990, 1995, 2000,
2005, 2010.
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permanent monitoring plots.

4. Conclusions and discussion

The Slovakian moss surveys play an important role in identifying spatial and temporal trends in atmospheric
trace element pollution across Europe. This work is essential for monitoring atmospheric deposition of trace elements
with a high spatial resolution. It provides useful data for additional validation of modelled atmospheric deposition
fluxes. The environmental monitoring programmes such as moss surveys are appropriate tools for the regulatory bodies
to protect the environment from deteriorating or ensure that its quality is improved.

The biomonitoring based on analysis of 3year old segments of Pleurozium schreberi, Hylocomium splendens
and Dicranum sp. collected at 10 sites in the Slovakia showed that:

a. Concentration of elements is more than 50 times higher at sites Bab (Hf), Polana (Hf, Sb); Vysoké Tatry (Hf);

Slovensky raj (Hf, Sb); Velka Fatra (Hf); Central Spi§ (Ag, Hf, Pb, Sb Ta Tb, Yb); Ziar basin (F) and site

Morské oko (Al, Hf, Sc, Sb, Ta, Tb, Th, Yb) in comparison to the Norwegian values.

b. Coefficient of loading of air pollutants K¢ varies from 4.2 - Nizke Tatry; 6.2 - Ziar basin; 6.7 - Vysoké Tatry;

7.6 - Velka Fatra; Bab - 8.8; 11.8 - Slovensky raj; 19 -Polana; 44 - Morské oko to 45 - Central Spis.

The obtained data can be used as a reference level for future measurements of air pollution in the examined
areas and also serve for the biodiversity study. The significance of transboundary atmospheric transport in this region
remains to be studied in the future.
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Abstract

Tree planting have been realized on the large treeless areas (afforestation), on areas covered with forests
(reforestation) or on the road side slopes. A planting worker, who works under the effects of independent variables,
realizes different operating efficiency. The remuneration of employees in the planting is determined by the number of
seedlings and the features of the terrain where planting made in Turkey. In this study, the working conditions of
workers and worker productivities were determined during the planting operations. For this purpose, the independent
variables related to the terrain, workers and hand tools specifications were determined in the reforestation area. During
the measurements, each worker planted 30 saplings. Planting time of the 31 different workers was measured during the
planting operations. Statistical evaluation was performed for the measured independent variables during manual
planting operations. Consequently, the efficiency of the workers was calculated under the identified working conditions.

Key words: tree planting, time analysis, operating efficiency

*

Isci giicii ile fidan dikiminde is verimi iizerine bir inceleme

Ozet

Agaglandirma genis agagsiz alanlarda, orman igi agikliklarda veya yol sevleri gibi arazide yapilmaktadir. Fidan
dikiminde galisan bir is¢i, degisken arazi ve doga kosullar etkisinde farkli ¢alisma verimi gosterirler. Tiirkiye’de fidan
dikiminde ¢alisanlarin {icretlendirilmesi, arazi kosullart ile dikimi yapilan fidan sayisina gore belirlenmektedir. Bu
calismada; orman i¢i fidan dikimde iscilerin ¢aligma kosullar1 ve verimlerine iligkin 6lglimler yapilmistir. Bu amagla,
orman i¢i bir alanda el aletleriyle fidan dikimi sirasinda isgilerin ¢aligma zamanini etkileyen; araziye, isgilere ve is
aletlerine ait bagimsiz degiskenlerden belirlenmistir. Olgiimler sirasinda 31 farkli iscinin her birinin 30 adet fidam
dikim siireleri dl¢iilerek zaman analizleri yapilmistir. Araziye, is¢iye ve kullanilan aletlere iliskin 6zellikleri belirlenip
ve istatistiki degerlendirme yapilmistir. Sonugta, belirlenen ¢aligma kosullart etkisinde calisan is¢ilerin verimlilikleri
hesaplanmustr.

Anahtar kelimeler: fidan dikimi, zaman analizi, is verimi
1. Giris

Tiirkiye kuzeyde ve giineyde yiiksek dag sistemlerinin uzandigi, topografik yonden oldukga engebeli bir
iilkedir (Ayan vd., 2002). Egimli alanlarin fazla olmasindan dolayi, erozyonun ¢ok siddetli ve yaygin oldugu iilkeler
arasinda yer almaktadir. Hem odun hammaddesi agigin1 gidermek hem de ortaya ¢ikan erozyonu dnlenmesi, toprak ve
su kirliliginin giderilmesi i¢in agaglandirmaya gerek vardir.

Tiirkiye’de orman rejimi igindeki bozuk nitelikli alanlar ile tarim yapilan ancak ormana doniismesi gereken
alanlar agaclandirmalar i¢in 15 milyon hektar alan bulunmaktadir. Daglik bir araziye sahip o lan Tiirkiye topraklarinin
%86’sinda ¢esitli derecelerde toprak erozyonu s6z konusudur. Hafif erozyon derecesi dikkate alinmaz ise, erozyon iilke
yiizeyinin %78,7’sinde egemendir (Balci, 1980; Boydak, 2014).
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Tiirkiye nin yiiz 6lgiimii olarak 78,7 milyon hektardir. Ulkenin toplam alaninin %27,6’sina tekabiil eden 21,7
milyon hektar ormanlik alana sahiptir. Bu ormanlik alanin % 53,3’# ise verimli orman niteligindedir (OGM, 2012).
Toplam orman alanin yaklasik % 46’smm yamag egimi % 40 ve daha fazla olan sarp ve daglk arazide yayilis
gostermektedir. Bu ormanlar i¢in ihtiya¢ duyulan orman yolu uzunlugu 201 bin 810 km olarak hesaplanmistir.

Tiirkiye’de daglik ve sarp arazi kosullarinda makineli kullanimi miimkiin olmadigindan, fidan dikim
faaliyetleri is¢i giicli ile maniiel metotlarla ger¢eklestirilmektedir. Bu bakimdan is¢i giicii ile fidan dikim calismalari
vazgecilmezdir. Bununla birlikte ¢aligsanlarin i kalitesi, fidan dikiminin basaris1 ve gelecekte nihai ekonomik getirisi
acisindan hayati 6neme sahiptir.

Agaclandirma faaliyetleri genis agacsiz alanlarda, orman i¢i agiklik alanlarda ve orman yol sevleri gibi
yerlerde yapilmaktadir. Hem yol giivenligi hem de toprak erozyonu agisindan, yol sevlerin tahkimi ve yesillendirilmesi
gerekmektedir. Orman yollarmm tahkimi, sanat yapilari, biyoteknik yapilar ile fidan dikimi suretiyle
gerceklestirilmektedir.

Herhangi bir kaz1 veya dolguda platform kenar1 ile dogal yiizey arasinda kalan egik ylizeye sev olarak
adlandirilmaktadir (Erdas, 1997; Emir, 2006; OGM, 2008). Yol dolgu sevlerinin agaclandirilmasiyla bir taraftan
erozyon Onlenerek, diger bir taraftan ise kaybedilen estetik gorliniimii yeniden kazandirmak amacglanmaktadir. Bu
bakimdan dolay1 bitkisel Ortiileme nesneleri, kalici ve genis etkileri nedeniyle, orman alanlarini, ulagim yollarmi ve
yerlesim alanlarin1 erozyon tehlikesine karsi korumaktadir. Toprag: tahkim edecek onlemleri alarak mikro-klima ve su
diizenini iyilestirerek ve ekolojik cesitliligi artirarak peyzaj ekolojisine katkida bulunmaktadirlar (Emir, 2006).

Tiirkiye’de orman iscilerinin yillik calisma siireleri 2—4 ay olup iscilerinin % 95’1 mevsimlik statiidedir. klim
kosullar1 ve ormancilik ¢aligmalarinin 6zellikleri géz oniine alindiginda, is¢i istihdaminin en yiiksek oldugu donem %
33’likk oranla Temmuz-Eyliil, en diisiik oldugu donem ise % 11 ile Ocak-Mart olarak tespit edilmistir (Erdas ve Acar,
1995). Fidan dikimi arazi ve doga kosullari ile ¢alisan is¢i 6zellikleri, kullandiklart alet, dikilen fidan tiiriine kadar pek
cok degiskenin etkisinde gerceklestirilmektedir. Calisanlarin maruz kaldiklar: igyeri kosullari etkisinde, i verimlerinin
oOlgiilerek ortaya konulmasi gerekmektedir. Bu sekilde elde edilen sonuglar 1s181inda teknik, ekonomik, ¢evresel agidan
fidan dikim faaliyetlerinin planlamas1 ve diger maliyetler ile ¢alisanlarin ergonomik acidan degerlendirilmesi, ¢alisma
verimleri ve iicretlendirilmesi de belirlenebilecektir.

Sulman ve Byers (2000) tarafinda yapilan bir ¢alismada farkli li¢ arazi kosullarinda is¢i giicii ile Pinus radiata
D. Don. fidanlar1 dikimine ait ergonomik degerlendirmeler yapilmistir. Calismada kalp hizi verileri toplanarak ve gesitli
kalp hiz1 endekslerine gore analiz edilmistir. Caligilan {i¢ arazide, ¢alisanlarin ¢aligma sirasinda ortalama kalp hizlari
134,9 atim/dk (£13.8) ile 132,7 (x16.2) atim/dk arasinda oldugu ve birbirinden ¢ok farkli olmadigi belirlenmistir.
Sonugta, her ii¢ arastirma alaninda da fidanlarinin elle dikimi "siirekli agir ¢alisma" ya da "gok agir is" olarak
siniflandirilmustir. Isciler, dikim kosullar1 zor oldugu ¢alisma alaninda verimi azaltmislar ancak ortalama kalp hiz1 orani
degerini korumuslaridir. Iscilerin viicutlarinda rahatsizhik bildirimleri, sadece meralar iizerinde dikim yaptiklarinda,
calisilan zamanin % 48’inde hafiften derecen siddetli rahatsizlik seviyesine kadar yasandigi belirlenmistir. Fidan
dikiminde tehlike olusumu, her ii¢ saha kosullar i¢in diisiik diizeyde oldugu bildirilmistir. Bu arastirmada; orman yolu
ve karayolu dolgu sevlerinde fidan dikim faaliyetleri ile dogal yapisi bozulmamig ve orman ici bir alanda iscilerin
caligmasina iliskin dlgiimler yapilmistir. Isciler, dikimini gerceklestirdikleri fidan basina {icretlendirilmektedir. Fidan
dikiminde calisan isgilerin; fidan ¢ukurunun agilmasi, fidanin dikime hazirlanmasi (hazirlama ve kok kesimi), fidanin
cukura dikilmesi is dilimlerine ait zaman degerleri kronometre ile 6l¢iilmiistiir.

Bu 6l¢iimlerle birlikte fidan dikiminde ¢alismaya etki eden; is¢inin yasi, boyu, kilosu, cinsiyeti ve is tecriibesi,
alkol ve sigara kullanma durumu, is¢ilerin is aletleri kullanim durumu belirlenmistir. Her bir is¢iye ait 6zellikler ile
calisma yerine ait 6zelliklerden ¢alismay: etkileyecek faktorlerden; yamag egimi ve galisma yeri rakimi belirlenmistir.
Zemin-toprak Ozelliklerinden; taglilik, 1slaklik, kuruluk durumu ile meteorolojik kosullardan havanin sicakligi, yagis
durumu etiit formlarina kaydedilmistir.

Bu aragtirmada, fidan dikim iglerinin yiiriitiilmesi sirasinda fidan dikilen alanlarda sadece fidan ¢ukuru agilmis
ancak daha 6nceden bir toprak islemesi veya teraslama yapilmamistir. Fidan dikim tekniginde izlenen yontem asagida
verilmistir. Bunlar;

o Fidanlar i¢in sadece koklerinin gerektirdigi ebatlarda fidan ¢ukuru acilmstir.

o Fidan topragi dagitilmadan tiipten ¢ikarilip, tiip disina ¢ikmis kesilmistir.

o Dikim sonrasinda fidan ¢ukurundaki toprak yeteri kadar ¢ignenerek sikigtirtlmistir.

o Dikilen fidanlar, dikimi miiteakip sulama yapismamustir.

Fidan dikimleri cogunlukla diizensiz dikim yapilmistir.

2. Materyal ve yontem

2.1. Materyal

Bu arastirma Artvin Orman Bolge Miidiirliigii (OBM) simurlart igerisinde gergeklestirilmistir (Sekil 1). Artvin
Orman Bolge Miidiirliigiiniin toplam alani1 712.076,4 hektar olup, bunun 400.089,9 hektar1 ormanlik saha ve 311.986,5
hektarini ise agiklik saha olusturmaktadir. Bu bakimdan Artvin OBM sahasinin %56,2’si ormanlik, %43,8 aciklik saha
olugturmaktadir.
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Sekil 1. Artvin OBM isletme miidiirliikleri ve isletme seflikleri idari sinirlar
2.1.1. Arastirma alanlari, jeolojik yapt ve toprak ozellikleri

Bu calismada; Artvin-Bor¢ka karayolunun 5-22 km arasinda karayolu dolgu sevinde igne yaprakli tiir
(fisttkcami) fidan1 dikim sahasi1 (Deneme alani-1), Arhavi Orman Isletme Miidiirliigii (OIM), Kayadibi Orman Isletme
Sefligi (OiS), Yemislik Mahallesi, Pagavi deresi havzasinda genis yaprakl tiir (elma, hurma, thlamur) fidan dikimi
yapilan orman yolu dolgu sahasi (Deneme alani-2) ve Arhavi OIM, Kayadibi OIS smirlari igerisindeki orman igi
aciklikta yapilan fidan dikim sahasi (Deneme alani-3) arastirma alanlari olarak segilmistir.

Fidan dikimi yapilan her {i¢ sahanin da ana kayasi volkanik ve metamorfik yap1 arz etmektedir. Andezit, bazalt
baslica ana kaya tiirleridir. Toprak tiirii orman topragi ve kolloviyal topraklardan olugmaktadir. Jeolojik yap1 ve toprak
ozellikleri agisindan tiim arastirma alanlar1 benzer yapiya sahiptir (Sekil 2).

Yol dolgu sevi agaglandirma sahalarinda, yol insaati sirasinda kazi materyalinin yamag¢ asagi dokiilmesi
nedeniyle sahanin tamaminda birikme toprak olusumlari gozlenmistir. Fistikcami dikim sahasinda toprak mutlak
derinlik kolloviyal topraklarda derin olmasina ragmen, taglilik %51 ile % 80 arasindadir. Drenaj oldukga iyidir. Ana
kaya catlakli ve bitki ortiisiiniin gelismesine engel teskil etmeyecek bir yapida ve yer yer oyuntularla yiizeye ¢ikmis
durumdadir (Anonim, 2011a). Orman topragi olduk¢a biiyiik sahalar1 kapsamaktadir. Diger toprak tiirleri ise yer yer
pargalar ve diger toprak tiirleri ile karisik durumda bulunmaktadir (Anonim, 2011b).

Orman yolu ingaati sonrasi yapay olarak olusturulmus yol dolgu sevinde genis yaprakl fidan dikim faaliyetleri
gerceklestirilmistir (Sekil 2). Dolgu sevinin toprak yapist ¢ok killi ve zemin 1slak ¢amurlu olup yer yer 20 cm ebatlarda
taslilik mevcuttur. Ayrica, sahanin tamaminda etkili olmak iizere yiiksek oranda kok mevcuttur (Sekil 2).

Sekil 2. igne yaprakli (1) ve genis yaprakli (2 ve 3) fidan dikim sahalarinin

Calisma alanlarinda yapilan dlglimlerde; klizimetre altimetre, serit metre, pusula kronometre kullanilmustir.
Yapilan 6l¢iim ve gozlemler etiit formlarina kaydedilmistir.
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2.1.2. Orman iscileri ve kullandiklar: el aletleri

Fidan dikim sahalarinda; karayolu dolgu sevinde fistikgami fidani, orman yolu dolgu sevinde ve orman igi
aciklikta genis yaprakli tiir (elma, hurma, thlamur) fidani dikimi yapilmistir. Toplamda 31 erkek iscinin her biri 30’ar
adet fidan dikmek suretiyle ii¢ sahada 930 adet fidanin dikimine ait 6l¢timler yapilmistir.

Isciler fidan dikim isini 5 y1l ve daha uzun siiredir yaptiklarini belirtmisledir. Calisma alanlarinda, isciler
¢ogunlukla koruyucu eldiven ve ¢izme giydikleri goézlenmistir. Ancak, koruyucu bir ayakkabi giymedikleri
gOrilmistiir.

Fidan ¢ukuru agmak i¢in baltali kazma veya sivirili kazmalar kullanilmistir. Taglarin yogun oldugu yerlerde
sivrili kazma kullanilirken, kdk yogunlugu olan yerlerde baltali kazma kullanilmigtir. Bunlarin sap uzunluklar1 100-120
cm arasinda 6l¢iilmiistiir. Baltali kazmanin agiz genisligi 8 cm ve uzunlugu ise 28 cm, sivrili kazmalarin agiz genisligi 6
cm uzunlugu 26 cm olarak belirlenmisti. Bununla birlikte, tiiplii fidanlarin posetlerinin kesilmesi ve fidanin kdk
temizliginin yapilmasinda cep cakisi veya meyve bigaklar1 kullanilmistir.

2.2. Yontem

Fidan dikim faaliyetlerinin gergeklestirildigi sahalarda ¢aligma verimini belirlemek i¢in 6n etiitler yapilarak is
etiit formu olusturulmustur. Daha sonra dikim yapilan sahalara gidilerek, gerekli zaman Slglimleri yapmus, c¢alisma
verimini etkileyen Ol¢iilebilir nitelikteki faktorler Sl¢lilmiistiir. Fidan dikiminde ¢aligan her bir is¢inin 30 adet fidani
dikim siireleri; araziye, is¢iye ve kullanilan ekipman durumuna bagh etken faktore etkisinde ortaya konulan is verimi
belirlenmistir.

Zaman dlgiimiinde, kiimiilatif zaman 6lgme teknigi kullanilmugtir. Olgiimler saniye hassasiyetinde yapilmis ve
daha sonra dakikaya cevrilmistir. Dakika degerlerinin ondalik kisim “Yiizde Dakika (YD)” olarak hesap edilmistir.
Ornegin 1 dakika 30 saniye degeri 1,50 dakika olarak hesaplamalarda kullanilmustir.

Deneme alanlarinda agilan fidan gukuru ebatlar1 birbirine yakin ebatlarda oldugundan, her seferinde yeniden
6l¢iilmemistir. Fidan dikiminde is ilerlemesi ve dl¢iilen i dilimleri agagidaki gibidir. Bunlar;

1) Fidan cukuru agima: Is¢inin kazma ile fidan ¢ukurunu kazmast siiresini,
2) Fidani hazirlama: Fidan posetinin bigakla agilmasi ve kok temizligi siiresini,
3) Fidanmn dikilmesi: Cukura kazma ile toprak ¢ekme, doldurarak ve i¢inin ayagiyla topragi bastirmasi siirelerini

ifade etmektedir (Sekil 3).

4) Toplam dikim siiresi: Fidan dikimi sirasina olg¢iilen is dilimi (fidan ¢ukuru agma + fidanin hazirlama + fidanin
dikilmesi) siireleri toplamindan olugmaktadir.

= TN LIRS $ & )

Sekil 3. Fidan ¢ukur agma, fidan hazirlama ve ﬁdanlh'dlkllmesi is dilimleri

Isciler herhangi bir yonlendirme yapilmaksizin, bir deneme alaninda ¢alisan isci bir digerinde
calistirllmamustir. Fidan dikiminde iscinin ¢aligmasi etkilen isciye ait etken faktorlerden iscinin yasi, boyu, kilosu,
alkol ve sigara kullanma durumu, is¢ilerin is aletleri kullanim durumu belirlenmistir.

Fidan dikim sahalarinda araziye ait 6zelliklerden ise yamag¢ egimi, ¢alisma yeri rakimi, zeminin taslilik,
islaklik durumu  belirlenmistir. Meteorolojik kosullardan; yagis durumu, sicakliga ait bilgiler etiit formlarina
kaydedilmistir.

Viicut Kitle Endeksi: Viicut agirhiginin (kg), boy uzunlugunun karesine (m?) boliinmesi ile hesaplanmistir. Elde
edilen viicut kitle endeksi degerleri 4 farkli smifta degerlendirilmigtir. Bunlar; 1) 0-18.4 kg/m? arasinda ise Zayif, 2)
18.5-24.9 kg/m? arasinda ise Normal kilolu, 3) 25.0-29.9 kg/m? arasinda ise Fazla kilolu, 4) 30.0-39.9 kg/m? arasinda
ise Sisman (Obez ), 40.0 kg/m? ve iizerinde ise Asirt Obez olarak tanimlanmaktadir (URL 1).

Yas ilerledikge viicut kitle indeksinde artis olabilir. Yaslara gore ideal VKI degerleri; 19-24 yas icin 19-24
kg/m?, 25-34 yas i¢in 20-25 kg/m?, 35-44 yas icin 21-26 kg/m?, 45-54 yas i¢in 22-27 kg/m?, 55-65 yas i¢in 23-28 kg/m?,
65 ve iizeri yas icin 24-29 kg/m? olmalidir (URL 2).
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3. Bulgular

Bu arastirma, Artvin-Borgka karayolu 5-22 km arasinda dolgu sevinde igne yaprakli (fisttkgami) Arhavi Ilgesi,
Yemislik Mahallesi, Pagavi deresi havzasinda orman yolu dolgu sevinde ile Arhavi OIM, Kayadibi OIS smirlari
icerisindeki orman i¢i agiklik bir sahada genig yaprakli tiir (elma, hurma, ihlamur) fidanlarinin dikimi sirasinda
stirdiiriilmistiir.

Bu alanlarda sirasi ile karayolu dolgu sevinde 10 is¢i, orman yolu dolgu sevlerinde ise 13 is¢i ve orman igi
aciklikta ki fidan dikim sahasinda 8 is¢i olmak iizere toplam 31 is¢i ¢alismustir (Tablo 1). Her bir is¢i 30 adet 2+0
yasinda fidanin dikmek suretiyle toplamda 930 adet fidanin dikimi gerceklestirilmistir. Deneme alanlarinda, is¢ilerin
gerceklestirdigi fidan dikiminde galisma verime iligkin 6l¢iimler yapilmistir.

Caligma sirasinda tiiplii fidanlar toplu olarak kamyonetle yol kenarina getirilmistir. Bir is¢i tek seferde 10 ya da
20 adet fidan1 yol kenarindan alarak, dikim yapilacak fidan ¢ukurlarina tasimistir. Bu tagima esnasinda gidis ve gelis
siireleri Olgiilerek fidan bagina ortalama tasima siiresi tespit edilmistir. Fidan dikiminin gerceklestirildigi deneme
alanlar1 ve caligma kosullarina iliskin bilgiler Tablo 1°de verilmistir. Buna gore fistikcami dikim sahasinda zemin
kumlu ve kuru iken, diger iki sahada zemin killi, 1slak ve ¢amurlu oldugu kosullarda ¢aligilmistir.

Hem ibreli hem de yaprakli fidan tiirleri i¢in ¢ukurlarinin aralik ve mesafeleri 2 m x 3 m olarak agilmustir.
Acilan fidan ¢ukuru derinligi yaklasik olarak 25-30 cm, caplar ise 30-35 cm olarak 6l¢iilmiistiir.

Tablo 1. Fidan dikimi yapilan deneme alanlar1 genel 6zellikleri

§= a % g g = 8
Toprak ;go > 2|5 S 3 o =
Deneme A tipi ve| © Zlegl 8 |7% T | E S
alani no Caligma yeri |Fidan tiirii zemin < 3 g = ‘g § 3 |SE s
q E| = |&8%| = |=3 | 2 |24 =&
urumu-| - O |>=5| m |mS A |Oox o
% Kisi |[m dakika |Adet Adet |m °C
DA-1 Karayolu =g ik camn Kumlu |26 o 125 |12 20 300 [200 |10
dolgu sevi Kuru
paz  ([Oman yoluElma, —hurma, Killi, - oe i3 dgs lig |10 |0 [150 |12
dolgu sevi thlamur Islak
DA:3  |Omman - igilEIma, hurma, Killl, o g g |45 20 200 [170 |15
aciklik thlamur Islak

3.1. Karayolu dolgu sevinde igne yaprakli fidan dikimine ait bulgular

Artvin-Borgka karayolu dolgu sevinin 5-22 km arasinda karayolu dolgu sevinde hem dikim sahasi hem de
fisttkgamu fidanlarinin tagindigi giizergahta zeminde 20 cm g¢aplarinda taslar ile 1 m gaplarina ulasan kayalar mevcuttur.
Yamag egiminin %70 ve tasima mesafesinin 125 m, zeminin kuru oldugu giizergahta gidis-doniis siiresi 12 dakika/sefer
olarak ol¢iilmiistiir. Bu faaliyetin fidan basina harcanan ¢aligma siiresi 36 saniye olarak hesaplanmustir (Sekil 5).

Bu sahada 300 adet fidan dikimi yapilmistir. Bu faaliyetler sirasinda aktif ¢alisma zamani kayit edilerek ve is
dilimlerinin siireleri her bir fidan i¢in hesaplanmugtir (Tablo 2). Bu sahada 1 is¢inin, 1 adet fidanin dikimi igin harcadigi
ortalama toplam dikim siiresi i¢in en kisa siire 5 nolu is¢i tarafindan 0.74 dakikada, en uzun siire ise 6 nolu is¢i
tarafindan 1.28 dakikada gerceklestirilmistir (Sekil 4). Ttim isciler i¢in harcanan toplam dikim siiresi ortalamasi ise 1.01
dakika olarak hesaplanmistir.

Tablo 2. igne yaprakh fidan dikiminde ¢alisma kosular1 ve fidan basina dikim siireleri

; Fidan Fidant F-i d-a o ;iriiri]ﬁm Seye et Vicut  Kitle Sigara  |Alkol
Is¢i no ¢ukuru agma (hazirlama  |dikilmesi siiresi Yas Kilo |Boy indeksi VKI Smifi Kl Kl
Dakika Dakika Dakika Dakika |Yil Kg m kg/m?

1 0.39 0.28 0.44 1.11 53 76 1.75 |24.8 Normal Var Var
2 0.30 0.27 0.28 0.85 47 60 172 |20.3 Normal Yok Var
3 0.37 0.29 0.33 0.99 27 66 170 |[22.8 Normal Var Yok
4 0.26 0.25 0.48 1.00 a7 75 1.80 |23.1 Normal Yok Yok
5 0.23 0.25 0.26 0.74 52 75 1.80 |23.1 Normal Var Yok
6 0.51 0.22 0.56 1.28 38 67 1.68 |23.7 Normal Var Var
7 0.30 0.27 0.32 0.88 30 72 165 |[26.4 Fazla kilo |Var Yok
8 0.51 0.32 0.42 1.24 20 69 1.75 |22.5 Normal Yok Yok
9 0.42 0.25 0.47 1.14 49 66 1.69 ([23.1 Normal Var Yok
10 0.25 0.28 0.31 0.85 45 70 1.71 (239 Normal Var Var
En az 0.23 0.22 0.26 0.74 20 60.0 |1.65

Enfazla |0.51 0.32 0.56 1.28 53 76.0 ]1.80

Ortalama [0.35 0.27 0.39 1.01 408 [69.6 |[1.73
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Artvin-Borgka karayolu dolgu sevinde fistikgami fidaninin dikimi sirasinda is dilimlerinin toplam dikim siiresi
icindeki oranlari; fidan ¢ukurunun kazilmasi %35, fidanin hazirlanmasi %27 ve fidanin ¢ukura dikilmesi asamasi % 38
orana paya sahiptir.
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Sekil 4. Karayolu dolgu sevinde fistik gami fidani dikiminde isgilerin ¢aligma siireleri

Fistikgam1 fidanini dikiminde en yavag ve en hizli ¢alisan isciler kiyaslandiginda; en yavas ¢alisan 6 nolu is¢i
38 yasinda, 67 kg agirliginda 1.68 m boyunda oldugu hem sigara hem de alkol kullandig1 goriilmektedir. Buna karsin
yaklasik 2 kat daha hizli ¢alisan 5 nolu is¢i ise 52 yasinda, 75 kg agirhiginda 1.80 m boyunda oldugu ve sadece sigara
kullandig1 goriilmektedir. Buna gore, her iki is¢inin de Viicut Kitle indeksi (VK1) degerine gdre normal kiloda olduklari
belirlenmistir. Burada da anlasildig1 gibi iscilerin yasi ile foplam dikim siiresi arasinda ters oranti oldugu goriilmektedir
(Sekil 8).

Fistikgami fidani dikiminde calisan isgilerin yasi ile fidan dikim siireleri arasinda ters bir orant1 goriilmektedir.
Bir bagka deyisle, calisanlarin yasi arttik¢a fidan dikim siireleri azalmaktadir. Bu durumun temel nedeni olarak, isgilerin
yasla birlikte bu islerde daha tecriibeli olmas1 sdylenebilir. Ancak, kullanilan ekipman ve zemin sartlar1 gibi faktorlerin
etkisi de ayrica dikkate alinmasi gerekir.
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Sekil 5. Fistikgamu fidan1 dikiminde is¢i yasi ile dikim stiresi iliskisi

igne yaprakli fidan dikim sahasinda ¢alisanlarin VKI hesaplandiginda, iscilerin %90’ mnm VKI degeri 18.5-24.9
kg/m? araliginda olup normal kiloda olarak degerlendirilmistir. Ancak %10’u ise 25.0-29.9 kg/m? araliginda olup fazla
kilolu olduklar1 belirlenmistir (Tablo 2).

3.2. Orman yolu dolgu sevinde genig yaprakl fidan dikimine ait bulgular
Genis yaprakl tiir (elma, hurma, ihlamur) fidan dikiminin gerceklestirildigi orman yolunun dolgu sevi
sahasinda arazi 6zelikleri, ¢aligma kosullar1 ile zaman etiitlerine ait 6l¢iimler Tablo 3’de verilmistir. Calismalar zemin

killi, 1slak ve camurlu oldugu kosullarda gergeklestirilmistir. Hem dikim sahasi, hem de fidanlarin tagindig1 giizergahta
ki zeminde 20 cm ¢aplarinda taslar ile kayalar ve agag¢ kokleri mevcuttur.
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Bu sahada yol kenarina birakilmis tiiplii fidanlardan, 1 isci tek seferde 10 adet alarak, ortalama 55 m
mesafedeki dikim sahasina tagimustir. Is¢inin dolgu sevi iizerinde 55 m mesafeyi gidis ve doniis siiresi 10 dakika olarak
belirlenmistir. Bu faaliyetin fidan basina harcanan ¢alisma siiresi 60 saniye olarak hesaplanmistir.

Orman yolu dolgu sevinde ¢alisan 13 farkli is¢inin her biri 30’ar adet fidan olmak iizere toplam 390 adet fidan
dikmisglerdir. Bu faaliyetlere iligkin her bir ig¢inin aktif ¢calisma zamani ve i dilimi siireleri fidan basina ortalamalari
hesaplanmistir (Tablo 3).

Tablo 3. Genis yaprakl fidan dikiminde ¢alisma kosular1 ve fidan bagina dikim siireleri

Fidan . . Toplam 1$<;iye ait 6zellikler
- gukuru Eldaﬁl E}S.ﬁmn _ |dikim . Viicut Kitle| _ Sigara |Alkol
Is¢ino acma azirlama (dikilmesi | o Yas |Kilo |Boy ;i |VKISmifi oo Kul.
Dakika Dakika Dakika Dakika Yil Kg m kg/m?

1 1.18 0.21 0.46 1.85 50 120 167 |43.0 Asir1 Obez  |Yok Yok
2 1.04 0.18 0.44 1.66 24 73 176 |23.6 Normal Yok Yok
3 1.25 0.19 0.60 2.04 54 76 1.70 |26.3 Fazla kilo Var Yok
4 1.05 0.17 0.49 1.70 44 70 164 |26.0 Fazla kilo Yok Yok
5 1.24 0.18 0.47 1.89 44 75 1.77 |23.9 Normal Yok Yok
6 1.11 0.31 0.55 1.97 50 74 185 |[21.6 Normal Var Var
7 1.07 0.19 0.51 1.77 31 74 1.75 [24.2 Normal Var Var
8 1.26 0.22 0.51 1.99 34 81 1.80 |25.0 Fazla kilo Var Yok
9 1.35 0.20 0.57 2.12 52 77 172 |26.0 Fazla kilo Yok Var
10 1.01 0.18 0.47 1.65 30 68 169 [23.8 Normal Var Yok
11 1.38 0.19 0.52 2.10 64 64 1.78 |20.2 Normal Var Yok
12 0.92 0.17 0.46 1.55 23 75 1.70 |26.0 Fazla kilo Yok Yok
13 1.09 0.18 0.47 1.74 32 72 1.80 |22.2 Normal Yok Yok
En az 0.92 0.17 0.44 1.55 23.00 |64.0 |1.64

En fazla 1.38 0.31 0.60 2.12 64.00 |120.0 |1.85

Ortalama |1.15 0.20 0.50 1.85 4092 |76.9 |1.74

Bu sahada 1 iscinin, 1 adet fidanin dikimi i¢in harcadig1 ortalama foplam dikim siiresi olarak en kisa siire 12
nolu is¢i tarafindan 1.55 dakikada, en uzun siire ise 9 nolu isci tarafindan 2.12 dakikada gergeklestirilmistir. Tim
is¢ilerin foplam dikim siiresi ortalamasi ise 1.85 dakika olarak hesaplanmistir (Tablo 3).

Orman yolu dolgu sevinde genis yaprakli tlirlerin (elma, hurma, ihlamur) fidaninin dikimi sirasinda is
dilimlerinin toplam dikim siiresi igindeki oranlari; fidan ¢ukurunun kazilmasi %62, fidanin hazirlanmast %11 ve fidanin
¢ukura dikilmesi agsamasi %27 oranlarinda paya sahiptir.

1.00 ~

Zaman (dakika)

0.00 -

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

mFidanm hazirlanmasi (dak.)
mToplam dikim stiresi (kal.)

m Fidan cukurunun kazilmasi (dak.)
Fidanm ¢ukura dikilmesi (dal.)

Sekil 8. Orman yolu dolgu sevinde genis yaprakli fidan dikimine ait caligma stireleri

Orman yolu dolgu sevinde en kisa siire ve en uzun siirede fidan dikimi gegeklestiren is¢iler kiyaslandiginda
strasiyla; 12 nolu is¢inin 23 yaginda, 75 kg agirliginda 1.70 m boyunda oldugu hem sigara hem de alkol kullanimi
olmadig1 goriilmektedir. Buna karsin 12 nolu is¢inin %37 daha yavas calisan 9 nolu is¢i ise 52 yasinda, 77 kg
agirliginda 1.72 boyunda oldugu ve sadece olkol kullandig1 goriillmektedir.

Her iki iscinin de VKI degeri 26 olup “fazla kilolu” kategorisinde olduklari belirlenmistir. Buradan da
anlasildig1 gibi, genis yaprakl fidan dikimi yapilan sahada isgilerin yasi ile toplam dikim siiresi arasinda dogrusal bir
iligski oldugu goriilmektedir (Sekil 9). Bir bagka deyisle, is¢i yasi arttik¢a dikim siiresi de artmaktadir.
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Sekil 9. Genis yaprakli fidan dikiminde is¢i yas1 ile dikim siiresi iliskisi.

Genis yaprakli fidan dikimi yapilan orman yolu dolgu sevinde harcanan toplam dikim siiresi ile is¢i yasi
arasinda % 99 dnem diizeyinde pozitif yonde korelasyon belirlenmistir. Yine bu siire ile is¢i kilosu, boyu, sigara ve
alkol kullanimi1 arasinda %95’den daha az 6nem diizeylerinde pozitif yonde bir korelasyon oldugu belirlenmistir. Yani
isciye ait bu 6zelliklerin artmasi ile toplam dikim siiresinin de artacagi anlasilmaktadir.

Genis yaprakl fidan dikim sahasinda ¢alisan iscilerin Viicut Kitle indeksi degerleri hesaplanmistir. Buna gore,
iscilerin %54 {iniin VKI degeri 18.5-24.9 kg/m? araliginda olup normal kilolu, %38,5’i ise 25.0-29.9 kg/m? araliginda
olup fazla kilolu ve %7,7’si 40.0 kg/m? iizerinde olup Obez kategoride olduklar1 belirlenmistir.

3.3. Orman igi agiklik arazide genis yaprakli fidan dikimine ait bulgular

Genig yaprakli tiir (elma, hurma, thlamur) fidan dikiminin gerceklestirildigi orman i¢i a¢iklik bir sahanin arazi
Ozelikleri, ¢alisma kosullari ile zaman etiitlerine ait 6l¢iimler Tablo 4’te verilmistir. Calismalar zemin killi, 1slak ve
¢amurlu oldugu kosullarda gergeklestirilmistir. Hem dikim sahasi, hem de fidanlarin tasindig1 giizergahta ki zeminde 20
cm caplarinda taglar ile agag kokleri mevcuttur.

Yol kenarina birakilmus tiiplii fidanlardan, 1 isci tek seferde 20 adet alarak, ortalama 100 m mesafedeki dikim
sahasina tasimstir. Is¢inin %70 yamag egiminde ve 10 m mesafeyi ortalama gidis ve doniis siiresi 15 dakika olarak
belirlenmistir. Bu faaliyetin fidan basina harcanan calisma siiresi 45 saniye olarak hesaplanmistir. Orman i¢i agiklik
alanda calisan 8 farkli is¢inin her biri 30’ar adet fidan olmak tizere toplam 240 adet fidan dikmislerdir. Her bir is¢inin
aktif calisma zamani ve is dilimi siireleri fidan basina ortalamalar1 Tablo 4’te verilmistir.

Tablo 4: Orman ici agiklikta fidan dikiminde kosullar ve fidan basina dikim siireleri

Fidan ) ) Toplam Isciye ait 6zellikler

. S b 1 . VKi . Sigara |Alkol

$¢i no acma azirlama |dikilmest | . Yas |Kilo (Boy degeri VKI smifi kul. kul.
Dakika |Dakika Dakika Dakika |Yil |Kg m kg/m?

1 1.18 0.14 0.35 1.67 33 72 1.70 |24.9 Normal 1 1

2 1.08 0.13 0.34 1.56 51 62 1.65 [22.8 Normal 0 1

3 0.97 0.14 0.31 1.42 25 78 1.75 |255 Fazla kilo 1 0

4 0.87 0.13 0.37 1.37 19 75 1.80 |23.1 Normal 0 0

5 1.08 0.16 0.45 1.68 33 83 1.85 [243 Normal 1 0

6 0.95 0.15 0.42 1.52 21 70 1.70 [24.2 Normal 1 1

7 0.98 0.15 0.40 1.53 18 75 1.75 |245 Normal 1 0

8 1.23 0.27 0.53 2.03 70 60 1.60 |234 Normal 0 0

En az 0.87 0.13 0.31 1.37 18.00 |60.00 |1.60

Enfazla [1.23 0.27 0.53 2.03 70.00 |83.00 |1.85

Ortalama_|1.04 0.16 0.40 1.60 33.75171.88 |1.73

Orman i¢i agiklik sahada fidanin dikimi i¢in 1 is¢inin, 1 adet harcadigi ortalama toplam dikim siiresi olarak en
kisa siire 1.37 dakikada 4 nolu is¢i tarafindan, en uzun siire ise 2.03 dakikada 8 nolu is¢i tarafindan gergeklestirilmistir.
Tiim iscilerin bir adet fidan1 toplam dikim siiresi ortalamasi ise 1.60 dakika olarak hesaplanmistir (Tablo 4 ve Sekil 10).
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Orman i¢i agiklik alanda genis yaprakl: tiir (elma, hurma, thlamur) fidanlarinin dikimi sirasinda is dilimlerinin
toplam dikim siiresi igindeki oranlari; fidan ¢ukurunun kazilmasi %65, fidamin hazirlanmast %10 ve fidanmin ¢ukura
dikilmesi asamas1 % 25 oranlarinda paya sahiptir.
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Sekil 10. Orman igi agiklik arazide genis yaprakl fidan dikimine ait ¢alisma siireleri

Orman ici agiklik alanda en kisa siire ve en uzun siirede fidan dikimi geceklestiren isgiler kiyaslandiginda
sirastyla; 4 nolu ig¢inin 19 yasinda, 75 kg agirliginda 1.80 m boyunda oldugu hem sigara hem de alkol kullanmadigi
goriilmektedir. Buna karsin daha yavas calisan 8 nolu is¢i ise 70 yasinda, 60 kg agirliginda 1.60 boyunda oldugu ve
hem sigara hem de alkol kullanmadig1 belirlenmistir (Tablo 4).

Her iki iscinin de Viicut Kitle indeksi (VKI) degerine gére normal kiloda olduklar1 belirlenmistir. Buradan da
anlasildig1 gibi, genis yaprakli fidan dikimi yapilan orman i¢i sahada iscilerin yasi ile foplam dikim siiresi arasinda
dogrusal bir iligki oldugu goriilmektedir (Sekil 11). Bir bagka deyisle, is¢i yas1 arttik¢a dikim siiresi de artmaktadir.
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Sekil 11. Orman igi agiklikta yaprakli fidan dikiminde is¢i yasi ile dikim siiresi iligkisi

Genig yaprakli fidan dikimi yapilan orman yolu dolgu sevinde harcanan toplam dikim siiresi ile is¢i yasi
arasinda % 99 6nem diizeyinde pozitif yonde korelasyon belirlenmistir. Yine bu siire ile is¢i kilosu, boyu, sigara ve
alkol kullanimi arasinda anlamli bir korelasyon belirlenememistir. Bu iliskinin daha net bir sekilde belirlenebilmesi i¢in
daha fazla sayida is¢inin ayni kosullarda dl¢iilmesi gereklidir.

Genis yaprakli fidan dikim sahasinda ¢alisan isgilerin Viicut Kitle indeksi degerleri hesaplanmistir. Buna gore,
iscilerin %87,5'nin VKI degeri 18.5-24.9 kg/m? araliginda olup normal kilolu, %12,5’i ise 25.0-29.9 kg/m? araliginda
olup fazla kilolu kategoride olduklar1 belirlenmistir (Tablo 3).
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4. Sonuglar ve tartisma

Bu arastirma, Artvin-Borcka karayolu dolgu sevinde igne yaprakli (fistik ¢ami) ve Arhavi ilgesi, Yemisli
Mahallesi, Pagavi deresi havzasindaki orman yolu dolgu sevleri ile Arhavi OIM, Kayadibi OIS sinirlar1 icerisindeki
orman i¢i aciklik bir sahada genis yaprakli tiir (elma, hurma, thlamur) fidanlarinin dikimi sirasinda siirdiiriilmiistiir.

Arastirmanin siirdiiriildiigii sahalarin hepsinde 2+0 yasinda fidanlarin dikilmistir. Igne yaprakli fidanlardan 300
adet, genis yaprakli fidan dikiminde ise 390 orman yolu sevinde, 240 adet ise orman igi agiklikta olmak iizere toplamda
930 adet fidan dikimi yapilmistir. Deneme alanlarinda is¢ilerin fidan dikimine iligkin ¢aligma diizeni belirlenmis ve
aktif caligma siireleri dl¢iilmiistiir. Deneme alaninin jeolojik yapr ve toprak ozellikleri birbirine benzer olup, ¢alisan
is¢iler, fidan tiiri ve galisilan zemin 6zellikleri farklilik gostermistir.

Bir ig¢i tek seferde 10 ya da 20 adet fidan1 yol kenarindan alarak, dikim yapilacak fidan ¢ukurlarina tagimstir.
Iscilerin 100 m mesafe igin gidis doniis siiresi; egiminin % 70 oldugu karayolu dolgu sevinde 9,6 dakika, egimin % 65
oldugu orman yolu dolgu sevinde 18.2 dakika ve yamag egiminin % 70 oldugu orman i¢i aciklikta arazide ise 15 dakika
olarak hesaplanmistir. Genis yaprakli fidanlarin dikimi yapilan orman yolu dolgu sevi ile orman i¢i agiklik sahada
fidanlarin tasindig1 gilizergahta zeminde taglar, iri blok kayalar ve yer yer agac koklerinin varlig1 ile zemin 1slak ve
¢amurlu olmasi bu siirenin uzamasinda etkin rol oynamustir.

igne yaprakli (fisttkgami) ve genis yaprakli tiir (elma, hurma, thlamur) fidanlarinin dikiminde is dilimlerinin
toplam dikim siiresi igindeki fidan ¢ukurunun kazilmasi, fidanmin hazirlanmast ve fidamin ¢ukura dikilmesi asamasi
oranlar1 Tablo 4’de verilmistir.

Tablo 5. Fidan dikiminde is dilimi siireleri ve toplam dikim siiresi i¢erisindeki oranlari

Fidan ¢ukurunun|Fidanin Fidamin  ¢ukura|Toplam  dikim
Fidan dikim yeri Fidan tiirii kazilmasi hazrlanmast dikilmesi stiresi

Siiresi  |Orani  [Siiresi  |Oran1  |Siiresi  |Oran1  [Siiresi  |Orant

(dak) (%)  |(dak) (%)  |(dak) (%)  |(dak) |(%)
Karayolu dolgu sevi Fistik cami1 0.35 35 027 27 0.39 38 1.01 100
Orman yolu dolgu sevi Elma, hurma, thlamur 1.15 62 0.20 11 0.50 27 1.85 100
Orman i¢i agiklik Elma, hurma, thlamur 1.04 65 0.16 10 0.40 25 1.60 100

Tablo 5 incelendiginde, genis yaprakl fidan dikimi yapilan orman yolu dolgu sevinde harcanan toplam dikim
stiresi, igne yaprakli fidan dikimi yapilan karayolu dolgu sevinde harcanan siireden 0.84 dakika, orman igi agiklik
sahada harcanan siireden ise 0.25 dakika (15 saniye) daha fazla oldugu hesaplanistir. Bir bagka ifade ile her bir fidan
icin orman yolu dolgu sevinde karayolu dolgu sevine gore 50 saniye, orman igi agiklik saha gore ise 15 saniye daha
fazla ¢aliymak gerekmektedir. Her {i¢ deneme alaninda fidan dikimi faaliyetleri yamag egiminin % 65-70 ve hava
sicakligimin 10-15°C oldugu benzer kosullarda gergeklesmistir. Buna karsilik, genis yaprakl fidan dikimi yapilan orman
yolu dolgu sevi ile dogal yapis1 bozulmamis orman i¢i alanlarda; agag koklerinin olmasi, toprak tipinin killi, zemin 1slak
ve ¢amur olmasi ve hem calisma zamaninin uzun olmasina, hem de fidan ¢ukurunun kazilmasi siiresinin daha uzun
olmasina neden olmustur.

Yol dolgu sevleri arasinda bir kiyaslama yapilacak olursa, orman yolu dolgu sevinde harcanan toplam dikim
stiresi, karayolu dolgu sevinden 1.83 kat daha fazladir. Yine dogal zemin yapisi bozulmamis orman igi agiklik arazide
fidan dikiminde fidan basma ortalama dikim siiresi, karayolu dolgu sevinden 36 saniye daha fazla, ancak orman yolu
dolgu sevinden 9 saniye daha az bir siirede gerceklesmistir. Bu durum, dogal zemin kosullari ile yol sevlerinde
yapilacak fidan dikim faaliyetlerinin planlanmasi ve ticretlendirilmesinde dikkate alinmalidir.

Fistikgami dikimi yapan is¢ilerin yasi ile toplam dikim siiresi arasinda ters oranti varken, genis yaprakl: fidan
dikimi yapilan sahalarda is¢ilerin yasi ile toplam dikim siiresi arasinda dogrusal bir iligki oldugu goriilmektedir. Yine
genis yaprakli fidan dikim sahasinda is¢ilerin yast ile toplam dikim siiresi arasinda % 99 6nem diizeyinde pozitif yonde
bir korelasyon oldugu belirlenmistir.

Igne yaprakli fidan dikim sahasinda g¢alisanlarin VKI hesaplandiginda, isgilerin %90’inin normal kiloda
%10’si ise fazla kilolu olduklar: belirlenmistir. Genis yaprakli fidan dikimi yapilan orman yolu dolgu sevinde calisan
iscilerin ise %54 tiniin normal kilolu, %38,51 ise fazla kilolu ve %7,7’si Asir1 Obez kategoride olduklari belirlenmistir.
Bu sahadaki iscilerin toplam dikim siiresinin daha uzun gergeklesmesinin bir nedeni de fidan dikimi yapan is¢ilerin
fazla kilolu ve obez kategorisinde daha fazla bulunmasidir. Yine genis yaprakli fidan dikiminin yapildigi orman igi
aciklin sahada ¢alisan isgilerin %87,5 nin normal kilolu, %12,5’1 ise fazla kilolu kategoride olduklar1 belirlenmistir.

Calisan ig¢iler agisindan bakildiginda, fidanlarinin elle dikimi "gok agir is" olarak siniflandirilmistir (Sulman
ve Byers, 2000). Bununla birlikte yol dolgu sevlerinin egimin % 65-70 olmasi, fidan dikilecek arazinin tamamen ¢iplak
olmasi ya da diri ortii ile kapli olmasi, tag-kaya parcalarinin egim dogrultusunda yuvarlanmasi ve ¢alisanlara tehlikeye
sokmasi, arazide ilerleme ve hareket zorlugu gibi nedenler ile fidan dikimi oldukg¢a gii¢ sartlarda gerceklestigi
gorillmiistiir.
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Bu c¢alisma sonugclar1 ve yapilan gozlemler neticesinde, ¢caligmalarin daha verimli olmasi i¢in orman isgilerinin
fidan dikimi sirasinda almalar1 gerekli 6nlemler ve Oneriler asagida siralanmistir. Bunlar;
Fidan dikiminde kullanilan aletler ig¢iye uygun ve ergonomik olmalidir.
Kok temizligi ise uygun bigaklar kullanilmali ve yedegi mutlaka bulundurulmalidir.
Isciler egitimden gegirilmeli ve sertifikalandirilmalidirlar.
Iscilerinin giinliik ¢alisma saatleri 8 saati asmayacak sekilde diizenlenmelidir.
Iscileri saglik ve giivenlikleri igin uygun koruyucu giysileri kullanmahdirlar.
Agaglandirmada, yiiksek egimli arazide tecriibesiz isciler ¢alistirilmamalidir.
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Abstract

Providing a healthy environment for the people and making most of the policies emphasize preservation are
prominently indicated in Kazakhstan Government Planning. Improving institutional capacity and efficiency, preserving
biodiversity and tracking forest resources are some of the main actions proposed in Kazakhstan National Forestry
Policies, Kazakhstan Forestry Planning Proposal, Emergency Measure Plan of the World Bank’s Kazakhstan Reports,
and Kazakhstan National Environmental Action Plan. Although Kazakhstan Forestry Plans emphasize the actions
mentioned above, Kazakh Forestry Management cannot efficiently fight wildfires, stop illegal activities in forests and
sustain a permanent pests control. It is also possible to make similar determinations for Turkish Forestry. Increasing the
national income, decreasing the unemployment rate, compensating foreign trade deficit, and decreasing the cost of
living have always been the main objectives of Republic of Turkey. Plans of forestry industry as one of the sectors in
the national economy serving those main objectives focus on preserving environment with forest areas, cultivation of
preserved areas and forests, and multi-purpose use of forest resources. Despite those prominent objectives stated in
Turkish Forestry, in the last five decades there have been problems with incompliance in the designation of forest
borders and the multi-purpose management of forests, deficiency in supply of raw wood demand and in fighting against
rural area poverty which villagers are suffering from, and inability to prevent illegal firewood exploitation. This study
benefiting from the experience of Turkish Forestry generates new perspectives from sustainable forestry criterions and
indications which will provide an effective management of Kazakhstan forest resources, to increasing those resources
market values.

Key words: planning, forestry objectives, Kazakhstan and Turkish Forestry

*

Planlarda Kazakistan ormancihginin sosyo-ekonomik yapisi ve Tiirkiye ormanciligindan tecriibelerin paylasimi

Ozet

Kazakistan Devlet Planinda amagclar olarak; vatandaslarin saglikli bir ¢evrede hayat siirmesi ve cogu
kanunlarin koruma onceligi tasimasi 6ne c¢ikmaktadir. Kazakistan Milli Ormancilik Siyaset belgesinde, Kazakistan
Taslak Ormancilik Programinda, Diinya Bankas1 Kazakistan Raporu Acil Eylem Planinda ve son olarak da Kazakistan
Milli Cevre Faaliyet Planinda; Kazak Devlet Plani amaglarma ulagsmak igin; ormancilik sektoriiniin kurumsal
kapasitesinin ve verimliliginin artirilmasindan, biyolojik ¢esitliginin korunmasi ile orman kaynaklariin izlenmesine
kadar bir dizi eylem Onerileri siralanmis bulunmaktadir. Kazakistan Ormancilig: ile ilgili iist diizey stratejik belge
niteligindeki anilan planlarda bu kabil oncelikli amaglar bulunmasina ragmen, iilke ormancilik ydnetimi; orman
yanginlariyla etkin ve verimli bir miicadele yapamamakta, ormanlardan yasadisi kesimleri 6nleyememekte ve orman
zararlilar1 ve hastaliklartyla ilgili kalict sonug alamamaktadir. Kazak Ormanciligiyla ilgili yukaridaki saptamalar, Tiirk
Ormancilig1 i¢in de dillendirilebilir. Tiirkiye Cumhuriyeti Devleti; milli gelirin artirilmasi, issizligin azaltilmasi, dig
ticaret agiginin kapatilmasi, saglikli bir cevrede yasanilmasi ve hayat pahaliliginin diistirilmesi gibi iist diizey amaglara
sahip olagelmistir. Ulke kalkinma planlarindaki bu iist diizey amaclara hizmet etmek amaci ile, iilke ekonomisi icinde
var olan kesimlerden biri olan ormancilik sektorii planlari ile; ormanlar1 alanlari ile birlikte koruma, ormanlar1 ve
korunan alanlar1 gelistirme ve orman kaynaklarindan ¢ok amacl faydalanma amaglarina baskin olarak yer vermektedir.
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Tiirk Ormanciliginda iist diizey planlarda vazedilen bu gibi amaglara ragmen, yaklagik yarim asirdan beri; orman
tahdidinin tam olarak bitirilememesi, ¢ok amagli amenajman planlarinin yapilamamasi, odun hammaddesi arz
yetmezliginin azaltilamamasi, orman kdyliilerinin ducar oldugu kirsal fakirligin ortadan kaldirilamamasi ve gizli
yakacak odun faydalanmasmin Oniine gegilememesi vb. gibi sorunlarla bogusulmaktadir. Bu bildiri ile, Tirkiye
Ormancilik sektorii tecriibelerinden yararlanilarak, Kazakistan Orman Kaynaklar1 yonetimi ve isletmeciligini etkin ve
verimli kilacak; siirdiiriilebilir ormancilik &lglit ve gostergelerinden, ormanlarin toplam ekonomik degerinin
artirtlmasina kadar bir dizi arayislar sunulmustur.

Anahtar kelimeler: plan, ormancilik amaglar1, Kazakistan ve Tiirkiye Ormanciligi
1. Giris

Kazakistan, arazice zengin ve fakat ormanca fakir bir iilke olarak kabul edilmektedir. Kazakistan Devlet
Planinda amaglar olarak; vatandaslarin saglikli bir ¢cevrede hayat slirmesi ve ¢gogu kanunlarin koruma onceligi tagimasi
one cikmaktadir. Yine, Kazakistan Sanayi Planinda da, dogal ekosistemlerin korunmasi ve bakimi ya da iyilestirilmesi
amacit bulunmaktadir. Benzer sekilde, Kazakistan Milli Ormancilik Siyaseti amaglari olarak; ormancilik sektdriiniin
iktisadi yapisimnin gelistirilmesinden, Kazakistan ormanlarinin korunmasi ve gelistirilmesine kadar bir dizi amag ya da
stratejik eylem vazedilmektedir. Kazakistan Taslak Ormancilik Programina gelince, program amaglari; kurumsal
kapasitenin gelistirilmesinden ormanlarin korunmasi ve gelistirilmesine kadar belirgin bir yelpaze i¢inde yer almaktadir.
Yine, Diinya Bankas1 Kazakistan Raporu Acil Eylem Planinda, ormancilik alaninda uzun dénemli 6ziilkii (vizyon)
gelistirmeden, orman alanlarmin verimliliginin artirilmasina degin saptanan gesitli tedbir ya da dolayli amaglar agiga
cikmaktadir. Ve son olarak da Kazakistan Milli Cevre Faaliyet Planinda, korunan alan azlig1 sorununa dair; biyolojik
cesitliginin korunmasi ve iyilestirilmesinden, orman ve ¢evre kaynaklarinin izlenmesine kadar bir dizi eylem Onerileri
siralanmig bulunmaktadir.

Kazakistan Ormanciligiyla ilgili iist diizey stratejik belge niteligindeki bu kabil planlarda zikredilen ormancilik
kesimi agirlikli 6ncelikli amaglar bulunmasina ragmen, iilke ormancilik yonetimi; orman yangnlar ile ilgili etkin ve
verimli bir miicadele yapamamakta, ormanlardan yasadisi kesimleri Onleyememekte ve orman zararlilar1 ve
hastaliklariyla ilgili kalici sonug¢ alamamaktadir. Kazak Ormanciliginda ortaya cikan bu sorunlari besleyen kok
sorunlarin tespiti ve alinmasi gereken tedbirler de saptanamadig i¢in; iilke ormanciliginin yetersiz fiziki alt yapisi, zayif
mali biinyesi ile bosluklar1 bulunan hukuki, idari ve iktisadi biinyesi, tekraren az dnce sayilan ormancilik sorunlari ve
tiirev sorunlart dogurmaktadir.

Kazak Ormanciligi ile ilgili yukaridaki iki bentteki saptamalar, Tiirk Ormanciligi i¢in de dillendirilebilir. Tiirkiye
Ormancilig1 teskilatt 1839 yilina, Tiirk Ormancilik Yiiksekdgrenimi de 1857 senesine dayanmakta ve bilimsel ve de
teknik manada ormancilik odakli yasast da 1937 yilindan neset bulmaktadir. Tiirkiye Cumbhuriyeti Devleti planh
kalkinmaya 1963 yilinda baglayarak, milli gelirin artirilmasi, igsizligin azaltilmasi, dig ticaret agiginin kapatilmasi,
saglikli bir cevrede yasanmlmasi ve hayat pahaliligmin diisiiriilmesi gibi iist diizey amaglara sahip olagelmistir. Ulke
kalkinma planlarindaki bu iist diizey amaglara hizmet etmek amaci ile, iilke ekonomisi i¢inde var olan kesimlerden biri
olan ormancilik sektorii de; Ormancilik Ana Plani, Bes Yillik Kalkinma Planlar Siirdiirtilebilir Ormancilik Y dnetimi
Ozel Ihtisas Heyeti Raporu / Plam, Tiirkiye Ulusal Ormancilik Programi ve Ormancilik odakli Suralar1 ile; ormanlar
alanlari ile birlikte koruma, ormanlar1 ve korunan alanlar1 gelistirme ve orman kaynaklarindan ¢ok amagh faydalanma
amaglarina baskin olarak yer vermektedir. Tiirk Ormanciliginda iist diizey planlarda vazedilen bu kabil amaglara
ragmen, yaklagik yarim asirdan beri; orman tahdidinin ve tescilinin bitirilmesi, ¢ok amac¢li amenajman planlarinin
yapilmasi, odun hammaddesi arz yetmezliginin azaltilmasi, orman koyliilerinin ducar oldugu kirsal fakirligin ortadan
kaldirilmasi, gizli yakacak odun faydalanmasinin 6niine gegilmesi vb. gibi sorunlarla bogusulmaktadir.

Kazakistan ve Tiirkiye Ormanciliginda yukarida sayilan iist diizey plan amaglarina ragmen, ortaya ¢ikan benzer
ve fark eden ormancilik sorunlarinin ¢dziilemeyisi, temelde bir takim kdk sorunlarin tahlilini ve ormancilikla ilgili
planlarim buna gore yeniden giincellenmesini elzem kilmaktadir. Ormancilik yonetim ve anlayisinda, ormancilik
mevzuatinda, ormancilik teskilatlanmasinda, ormancilik sektoriiniin {ist diizey karar alicilarca ug¢ sektdr goriilmesi,
orman kaynaklar1 yonetiminde ve isletmeciliginde katilimci yaklagim noksanligi ve ormancilik sektdriiniin milli ve
milletleraras1 mali kaynaklarca desteklenmemesi vb. gibi Tiirkiye Ormanciliginin kdk sorunlarin tespiti ve ¢oziimiine
odaklanan bu bildiri ile, Tiirkiye Ormancilik sektorii tecriibelerinden yararlanilarak, Kazakistan Ormancilig1 sorunlarina
care bulmak ve neticede de Kazakistan Orman Kaynaklar1 yonetimi ve isletmeciligini etkin ve verimli bir sekilde yerine
getirecek siirdiiriilebilir ormancilik 6lgiit ve gostergelerinden, ormanlarin toplam ekonomik degerinin artirilmasina
kadar bir dizi arayiglar sunulacaktir.

2. Kazakistan devlet planlari ve ormancilik planlarina kisaca bakis
2.1. Kazakistan devlet plani amaglari
Kazakistan 2050 Stratejisi kapsaminda, Kazakistan Devlet Planinda iist diizey amaglar olarak; saglikli bir

gevrede yasama, kalkinmada “yesil yol” kavramimnin 6ne ¢ikmasi, ¢ogu Kazak kanunlarinin ¢evre koruma onceligi
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tasimast ve Kazak sanayii planinda dogal ekosistemlerin korunmasi, bakimi ve iyilestirilmesi tespitlerine
rastlanmaktadir. Kazakistan Devlet Planinin sahip oldugu bu amaglara bakildiginda; iist diizey niteliginde olan bu
planin ¢evre ve dogal kaynaklarin korunmasi ve gelistirilmesi noktasinda agik hiikiimlere sahip oldugu anlagilmaktadir.

2.2. Kazakistan devleti milli ormancilik siyaseti amaglar1

Kazakistan Taslak Ormancilik Programinda, 2050 yilina kadar ulasilmasi i¢in vazedilen milli ormancilik siyaset
amaclar1 ve bu kapsamdaki stratejik eylemler olarak; uzun devreli plan yapma, ormancilik sektdr ekonomisini
gelistirme, ormancilik faaliyetlerinde ormancilikla ilgili sivil toplum orgiitlerini kapsama, Kazakistan Cumhuriyeti
ormanlarini koruma ve gelistirme ile orman yonetim kapasitesinin gelistirilmesi saptamalar1 yer bulmaktadir.

2.3. Kazakistan taslak ormancilik programi (KTOP) amaclari-alt amagclar1 ve izleme gostergeleri

KTOP ana amaglar1 olarak, ormancilik ydnetiminde etkenlige ulagsmak ve siirdiiriilebilir orman ydnetimini
(SOY) saglamak yer bulurken, bu amaglara ulagmak i¢in orman kaynaklarinin korunmas: ve gelistirilmesi, biyolojik
cesitliligin korunmas1 ve ormancilik kesiminde kurumsal kapasitenin gelistirilmesi ile yasal diizenlemelerin yapilmasi
ongorillmektedir (URL-1).

Yine ayni programda, 2020’ye kadar program hedeflerinin gergeklesmesinde 6nemli goriilen gostergeler de su
sekilde yer bulmaktadir:

- Bir orman yangini bagina diisen yanan orman alani biiyiikliigiiniin 10 ha’r1 asmamasi,
- Yangm ile miicadelede kullanilan techizatin % 70 artirilmasi,

- Ormanlardan saglanan yasadist odun kesim miktarinin % 40’a kadar azaltilmasi,

- Orman zararlilarinin ve hastaliklarinin % 40 diisiiriilmesi,

- Ormanlarin %80’inin giincel planlara kavusturulmas,

- 338000 ha agaglandirma ¢alismasinin gergeklesmesi,

- 64000 ha yesil kusak agaglandirmasinin yapilmast,

- 10000 ha 6zel orman alaninin tesis edilmesi,

- 50000 metrekiip yakit briketinin sayis1 10’dan az olmayan tesislerce iiretilmesi,

- 3.5 milyon gezginin eglen-dinlen alanlarma ¢ekilmesi,

- Toplam alanin % 53’iiniin avcilik sahasi olarak ilan edilmesi,

- Ormancilik aragtirma biit¢esinin, toplam ormancilik kesimi biitgesinin % 3’linden az olmamasi.

2.4. Diinya bankas1 Kazakistan raporlarina gore acil eylem plani tedbirleri

2002 yilinda Astana’da, Kazak Hiikiimeti, milli paydaslar, ormancilik kesimi ve Diinya Bankas igbirligi ile hazirlanan
rapor yardimi ile; ormancilik kesiminin iktisadi ve mali akimlar1 ve ¢iktilari, kaynak tahsisi ve kurumsal kapasitenin
gelistirilmesi hususlarina odaklanilmistir. Sonug olarak bu rapor ile, ormancilik sektorii icin siyasetler ve yonetim
diizenekleri hakkinda asagida siralanan ve hiikiimetin de kabul ettigi bir secenek dizini olusturulmustur (Kushlin vd.,
2004):

- Uzun erimli 6zilki gelistirilmesi,

- Orman alanlarmin verimliliginin artirilmasi ve korumanin saglanmasi,

- Sorumlulugun mahallindeki karar alicilara birakilmas,

- Yangm ve bocek zararlarini denetim altina alarak, orman alanlarinin artirilmast,

- Yerel agaglandirma imkanlariin gogaltilmasi,

- Iktisat, pazarlama ve halkla iliskiler konularinda merkez ve tasra teskilati mensuplarinin egitilmesi.

2.5. Milli gevre faaliyet plan1 (NEAP)

1977 yilinda Kazakistan iilkesi otlak alanlari, ekilebilir sahalar1 ve korunan orman alani azligia dair sorunlarin
halli i¢in gelistirilen dnerilere sahip bu planda (Daukeev, 1998), asagiya cikarilan saptamalara rastlanmaktadir:
- Biyolojik ¢esitliligin korunmasi ve iyilestirilmesi,
- Dogu Kazakistan ibreli ormanlari i¢in yangin yonetim diizeneginin gelistirilmesi,
- Orman ve ¢evre kaynaklarinin izlenmesi,
- Ciftcilerin uygulamali caligmalara katiliminin saglanmasi.

3. Kazakistan ormanciliginin mevcut durumu ve sosyo-ekonomik yapisina kisa bir bakis

Bu baslik altinda, Kazakistan Ormanciliginin iktisadi, mali, idari ve hukuki yapisina iliskin 6ne ¢ikan hususlar,
bu calismanin temel amaci dogrultusunda; Ormancilik Alaninda Kazakistan Ile Iliskiler Bilgi Notu Kazakistan
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Ormancilik Kalkinma Programi, Kazakistan Taslak Ormancilik Programi, Diinya Bankasi Kazakistan Ormancilik
Raporu, Kazakistan Orman lyilestirme Raporundan yararlanilarak, asagidaki alt basliklar altinda ¢ok kisa agiklamalara
konu edilmistir (Kushlin vd., 2004; Meshkov vd, 2009):

3.1. Orman alani ve biyofizik 6zellikleri

Kazakistan ormanlarinin tamamina yakini, “koruma” hususiyetinde olup, 28.8 milyon ha ya da 27.8 milyon ha
orman alani, iilke topraklarmnm % 4.61’ini ya da % 4.5’ini kaplar. Bu orman varlig1 ile, Kazakistan Orta Asya ve
Avrupa iilkeleri iginde iigiincii sirada gelmektedir. Ulke ormanlarmin toplam agag serveti 412 milyon m® olup, yapay
olarak olusturulan orman alani miktari, toplam orman alninin % 7.4’tine karsilik gelir (URL-1). 1990-2015 yillar1 arast
25 yilda verimli ormanlar bakimindan Kazakistan’da % 3,3 oraninda azalisin oldugu buna karsin, diger orman alanlari
bakimindan ise Kazakistan’da % 26,3 oraninda artisin oldugu belirtilmektedir (Sakict ve Ayan, 2016).

Ulke topraklari ¢ok genis oldugundan, Kazakistan ormanca fakir bir diinya {ilkesi olarak da
tanimlanabilmektedir. Hal bdyle olmakla birlikte, Kazakistan’da iilke alanina gore diisiik niifus yogunlugundan otiirii,
kisi bagina 0.77 ha orman alani diigmekte olup, bu oran orman zengini ABD ve Malezya gibi iilkeler ile hemen hemen
ayni seviyededir.

3.2. Odun ve odun dis1 tiretim miktari

2004-2013 yillar1 arasinda, Kazakistan Devlet Ormanlarindan izin verilen kesim miktar1 (eta), 2556000 m3/y1l
olup, bu miktarin % 82.4’i kesilmistir. Kazak ormanlarinin aralama ya da bakim kesimleri, kaynak yetersizliginden
dolay1, ayn1 donemde asgari diizeyde tutulmustur. Ulke ormanlarmin odun dis1 bitkisel iiretim odakli gida ormami olarak
isletilen kismi, yasa dis1 kullanim agirlikli oldugundan verimsiz kalmustir.

3.3. Teskilat yapisi

Kazakistan’da 26 milyon ha orman, devlet miilkiyeti altinda olup, devletge yonetilmektedir. Ormancilik Kurulu,
14 Bolge ve 138 yerel birim ile giincellenmis orman ydnetim planlar1 yardimiyla, orman alanlarinin % 99’unun
yonetiminden sorumludur. Ote yandan, yaban hayati alanlar1 ve milli parklar, Kazakistan Tarim Bakanhigi denetiminde
olan Orman ve Avcilik Yonetim Kurulu'nca denetlenmektedir.

27.8 milyon ha iilke orman alaninda; 10 Devlet Avcilik Alani (1.2 milyon ha), 9 Milli Park (1.73 milyon ha), 3
Devlet Tabiat Kaynaklar1 (1.7 milyon ha) ve orman alanlarmin % 82’sini olusturan 123 Devlet Orman Isletmesi
Yonetimi (22.9 milyon ha) mevcuttur.

3.4. Istihdam ve orman kaynagina bagh niifusu

Kazakistan’da 300000 insan, ormancilik ve yakacak odun hasat calismalarinda istihdam edilmektedir. Ulkede
2.5 milyon insan ormanlara yakin yagamaktadir. Niifusun % 40’1n1 olusturan yaklasik 4-5 milyon insan, dogrudan ya da
dolayli olarak orman kaynaklarina bagimlidir.

3.5. Finansman ve mali yapisi

Kazakistan’da agaglandirma yatirimlari, agirhikli olarak devlet biitgesinden finanse edilen hiikiimet
kuruluslarinca yapilir. Ulkede, baz1 alanlardaki ormanlarin bakimi, havza korumasi, eglen-dinlen alanlari tesisi ve yesil
kusak agaglandirmalar1 yolu ile kamu mali ve hizmeti iiretildiginden, bu kabil maliyetlerin genel biitge ile finansmani
genel bir kabuldiir. 2011 yilindan sonra ormanciliga ciddi bir sekilde ayrilan mali payin artirildig: ifade edilen
Kazakistan ormanciliginin gelecek adimlar1 kapsaminda; orman alanlarinin korunmasi, gelistirilmesi ve biiylitiilmesi
faaliyetlerinin finansmaninin hitkiimetge yapilacagi teyit edilmektedir.

3.6. Orman kaynaklar1 ekonomisi ve orman {iriinleri sanayi ekonomisi

Kazakistan ormanlarinin iktisadi degeri, 2013 yil1 igin yaklasik 66.9 milyon tenge olarak tahmin edilmistir. Bu
degerin % 0.6’s1 kereste serveti degeri, % 0.001° i diger faydali orman iiriinleri, % 0.5°1 arazi degeri ve % 98.9’u da
ekosistem hizmetleri degeri olarak tahmin edilmistir.

Kazakistan ormancilik kesimi icin 2011 yilinda yapilan bir hesaplamaya gore, sektdriin toplam odun
hammaddesi ve yaban hayat1 gelirleri vergiler ile birlikte 3.1 milyon dolar iken, orman yonetim maliyetleri 9.3 milyon
dolar olarak gergeklesmistir. Bu 3.1 milyon dolar gelirin; 1.2 milyon dolar tarife bedelinden, 0.3 milyon dolar1 yaban
hayati gelirlerinden, 0.9 milyon dolari korunan alan gelirlerinden ve 0.7 milyon dolar1 da orman kaynaklarimin
satiglarindan miitesekkildir.

Kazakistan 2000 yilinda 65943 m® odun hammaddesi ihracati yapmusken; Cin, Kirgizistan ve Ozbekistan gibi
komsu iilkelere yapilan yasadisi ihracatin 200000 m® olarak gerceklestigi de ifade edilmektedir. Ote yandan, iilkede
ihtiya¢ duyulan odun hammaddesinin % 70’1 ithal edilmektedir.
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1999 yil1 verilerine gore, Kazakistan Ormancilik sektorii ¢iktilarinin milli gelir igindeki payt % 0.1 iken, orman
tiriinleri sanayii i¢in bu deger % 0.2 olarak hesaplanmustir.

4. Kazakistan ormancihiginin sorunlari

Kazakistan ormanciliginin yukarida ifade edilen st diizey belge, plan ve raporlarda 6ne ¢ikan ve ayni zamanda
siirdiiriilebilir orman yonetimini (SOY) de olumsuz etkileyen sorunlari, dnem ve kapsam derecesine bakilmaksizin
asagiya Ozlii aciklamalar esliginde ¢ikarilmis bulunmaktadir:

- Yetersiz fiziki altyapr ve finans sorunu: Orman ekosistemlerinin korunmas: ve agaglandirma faaliyetlerini
olumsuz etkilemektedir.

- Orman yangmlarr: 2004-2013 yillar1 arasinda ortaya ¢ikan ve her biri ortalama 24 ha’da etkili olan % 53’i dogal
ve % 47’si insan kaynakli olan 7000 orman yangini meydana gelmistir. Insan kaynakli olan yanginlarin temel
sebebi denetimsiz aniz yangnlaridir. Yangma zamaninda ulasamama ve kaynak yetersizligi, yangin ile
miicadelede temel giicliik alanlaridir.

- Yasa dis1 kesimler: 2004-2013 yillar1 arasinda meydana gelen 16800 yasa dis1 kesimle toplam 404000 m® odun
hammaddesi ormanlardan plansiz kesimle disar1 ¢ikarilmustir.

- Orman zararhlar:: Olumsuz etkilenen orman alani yilda 363000 ha olarak ger¢eklesmistir.

- Aralama kesimlerinin ertelenmesi: Orman kaynaklarinin bakimi ve pazara mal arzi sinirlanmustir.

- Odun dist orman {iriinlerinin hasadindan teknik kullanimina kadar olan siireg, verimsiz ve yasa dist olarak
gerceklesmektedir.

- Orman amenajmami ya da yonetim planlarmn zayifhgi: Orman kaynaklarinin ¢ok amagh yonetimi
siirlanmaktadir.

- Iktisadi, idari ve hukuki sorunlar: Kazakistan devlet ormancilik siyasetinin esgiidiim sorunun bulunmasi,
ormancilik stratejisinin belirlenmesinde halk katilimin olmamasi, orman isciligi diizeneginin sosyal giivence ve
yasal sorunlarinin var olmasi, iktisadi basarimin dikkate alinmamasi ve av ekonomisinin gelisiminin yetersiz
olmasi.

- Orman bozulmasi ve kaybi: Kazakistan ormanlarinin asir1 otlatma, yanginlar ve zararli organizmalar ile
tahrip olmas: ile, kiiresel 6lgekte dnemli ekolojik ve sosyo-ekonomik bir sorun ortaya ¢ikmakta ve bu yolla ilke
topraklarinin tigte ikisi degisik siddette ¢ollesme ile karst karsiya kalmaktadir.

5. Kazakistan ormanciliginin sorunlarina ¢6ziim onerileri

Kazakistan ormanciliginin daha 6nce verilen {ist diizey belge, plan ve raporlarda 6ne ¢ikan ve ayni zamanda
stirdiiriilebilir orman ydnetimini (SOY) de olumsuz etkileyen sorunlarina getirilen Oneriler de, 6nem ve kapsam
derecesine bakilmaksizin asagiya kisaca ¢ikarilmis bulunmaktadir:

5.1. Orman kaynaklarinin etkin kullanimina dair

Bu kapsamda; mevcut odun isleyen sanayii (OIS) tesislerinin ve rekabetci iiriinlerin gelistirilmesi, OIS’lerin
mevcut ve gelecekteki hammadde ihtiyaglarimi kargilamak i¢in odun hammaddesi iiretiminin siirdiiriilebilirliginin
gelistirilmesi, enerji amaglt orman kaynaklarinin kullanimi ve odun dis1 bitkisel iiriinlerin biyolojik c¢esitliliginin ve
kullaniminin siirdiiriilebilirliginin saglanmasi ifade edilmektedir.

5.2. Yasal diizenek ve siyaset gelistirilmesi i¢in ormancilik kesiminin kurumsal gelisimine dair

Bu noktada; odun iiretim alanlarindan biyolojik ¢esitlilik alanlarina kadar, ormancilik siyasetlerinin
gelistirilmesi, ormancilik sektoriiniin kurumsal gelisiminin saglanmasi, sektorde istihdam edilen beseri sermaye
kapasitesinin gelistirilmesi, ormancilik kesiminde uzmanligin, farkindaliginin olugturulmasi ve geng kusaklar1 da igeren
sivil toplum kuruluglari ile agaglandirmalar yapmak seklinde tespitler yer bulmaktadir.

5.3. Ormanin iktisadi olarak degerlendirilmesi ve toplam ekonomik degerine (TED) dair

Kazakistan ormancilifinda, ekoturizm ve avcilik vb. gibi odun dis1 triinlerin kullanim degerleri ve ekosistem
hizmetleri degerleri 6demeleri; ormanin kereste ve dogrudan kullanim degerlerinden daha fazla olabileceginden,
ormancilik sektorii ile ilgili siyasetler ve diizenlemelerle ilgili gelecek yonelimleri vb. gibi hususlar, orman kaynaginin
TED’ini dikkate almalidur.

Kazakistan ormanciliginin TED’ini artirmak i¢in yanginlar, kacak kesimler ve orman zararllar ile ortaya ¢ikan
iktisadi kayiplarin azaltilmasi, yapilamayan orman bakimlarinin icra edilmesi ile hektar basina odun iiretimi
verimliliginin artirilmasi, yeniden agaglandirmalar ile karbon tutumunun artirilmasi, ormanin gevresel ve giizellik
faydalarinin yiikseltilmesi vb. gibi araglar kullanilmalidir.

Mustafa Fehmi TURKER., Sosyo-economic structure of Kazakhstan forestry in the plans and sharing experiences of The Turkish forestry



50 Biological Diversity and Conservation — 10/ 2 (S2) (2017)

5.4. Orman amenajman planlariin gelistirilmesine dair

Orman amenajman ya da yonetim planlarinin kapasiteleri; orman bilgi diizenekleri, odun- pazar ¢éziimlemeleri
ve ormanlarin TED’e gore degerlendirilmesi yardimi ile gelistirilmelidir.

6. Tiirkiye ormanciliginda yasanan benzeri tecriibelerinin paylasimi

Bildiri metninin bu bélimiine kadar ele alinan konulari, ana hatlar ile Kazakistan Ormanciliginin; {ist diizey
devlet ve ormancilik planlari 15181 altinda sirasi ile; meveut durum, one ¢ikan sorunlar ve ¢6ziim Onerileri, planlama
mantigi ve iceriginde sosyo-ekonomik bakis ac¢isina gore incelenmesi yapilmistir. Gelinen noktada Tirkiye
Ormanciliginda yasanan deneyimlerin, Kazakistan Ormanciliginin etkin ve verimli olarak ydnetilmesi ve igletilmesi i¢in
aktarilmasina sira gelmis bulunmaktadir.

6.1. Ormancilik sektoriiniin mahalli dl¢cekten milli dlcege kadar ilgili paydaslarca ug sektor olarak algilanmasina dair

Tiirkiye’de temel ormancilik sektorii tiretiminin iilke ekonomisi toplam iiretimi igindeki pay1, % 0.2 (binde 2)
olmaktadir (Tiirker, 2013). Diger bir anlatim ile, Tiirkiye Ekonomisinin yillik iiretim tutart 1000 TL oldugunda bunun
sadece binde 2’si ormancilik sektoriinden gelmektedir. Bu hali ile ormancilik sektdrii, goriiniirde Tiirk Milli
Ekonomisine katkisi en az olan sektorlerin baginda gelmektedir.

Yukari bentte dile getirilen durum, Tiirkiye orman kaynaklarinin ¢iktilarinin 6nemli bir kisminin milli muhasebe
kayitlarina yansimamasi ya da kayit dist kalmast ve ormancilik sektdriiniin sadece para ile ifade edilebilen ¢iktilarmnin
ya da tretimlerinin hesaplara katilmasindan kaynaklanmaktadir (Tiirker, 1999). Bu iktisadi goriiniim beraberinde
Tiirkiye Ormancilik Sektdriiniin, ihmal edilebilir bir kesim olarak gdriilmesine ya da algilanmasina neden olmaktadir.
Bu algmin bir neticesi olarak, ormancilik kesiminin uygulamasini ve egitimini gerceklestiren kuruluslar, hak ettikleri
itibar ve Ozellikle genel biitgeden neset bulan maddi kaynagi toplumdan ve merkezi hiikiimet biitcesinden
alamamaktadir.

Oysa, Tiirkiye Ormanciligin1 da konu alan Akdeniz Ulkeleri Orman Kaynaklar1 Dissalliklarinim Hesaplanmasini
konu alan bir milletlerarasi arasgtirma projesine gore (Tiirker vd., 2005); Tiirkiye Ormancilik Milli Muhasebe
kayitlarina, genellikle ve sadece kayit altina alinabilen odun kokenli Giriinler (449 milyon 815 bin $) ve bir kisim odun
dis1 bitkisel iiriinlerin degeri (860 milyon 444 bin 95 §) yansitilabilmektedir. Halbuki bu iki kalemdeki ekonomik deger
toplami, Tiirkiye Orman Kaynaklarinin TED’inin (1milyar 071 milyon 088 bin $) sadece % 50’sini olusturmaktadir.
Geriye kalan % 50’lik miktar (otlatma % 21, avlanma % 3.35, eglen-dinlen % 0.18, karbon depolama % 14.78, tibbi
ilag yapimmim secenek degeri % 10.5 ve biyolojik ¢esitliligi korumanin varolma degeri % 0.12) milli muhasebe
kayitlarina yansitilamamaktadir.

Arastirma ile bulunan degerlerin de, Tiirkiye orman kaynaginin ger¢ek ekonomik degerini tam olarak
yansitamadig1 asikardir. Clinkii, orman kaynagimin sundugu toprak aginimini 6nleme, sel denetimi, igme suyunun
niceliginin ve niteliginin artirilmasi, barajlarin ekonomik Omiirlerinin artirilmasinin parasal karsiliklart tim iilke
diizeyinde hesaplanamadigindan, gergeklestirilen hesaplamalara katilamamustir.

Tiirkiye orman kaynagina iliskin TED degerinin belirlenmesi sayesinde, dncelikle dnemli yenilenebilir dogal bir
kaynak olan ormanlarin, milli ekonomi igindeki pay1 daha gergekgi olarak ortaya konabilecek, bu yolla ormancilik
sektorii Uist diizey karar alicilarca ug bir sektdr olarak algilanmayacak, hak ettigi itibara kavusacak ve ormancilik
kesimine orman kaynaginin korunmast ve gelistirilmesi ile ilgili yatinmlar i¢in daha fazla mali kaynak devlet
biitgesinden ayrilabilecektir.

Kazakistan Ormancilik sektoriiniin de milli gelir igindeki payi, binde 1 ile Tiirkiye rakamina ¢ok benzer olup,
yukaridaki agiklamalar Kazak Ormancilig1 i¢in de tesmil edilebilir. Bu noktada, ¢ollesme, orman yanginlari, zararl
bocekler tahribati, asir1 otlatma, azalan su miktarlari, yasadisi kesimler ve asir1 avlanma sorunlart bulunan Kazak
ormanciligt anilan sorunlar ile bas edilmesi ve arazi bozulmasinin oOniine gegilmesi ve etkin agaglandirma
faaliyetlerinde bulunabilmesi i¢in daha fazla maddi kaynaga, devlet biit¢esinden karsilanmak kaydi ve sarti ile ihtiyag
duymaktadir.

Bu noktada, ormancilik sektorii 6zellikle Kazakistan Devleti yoneticileri ve karar alicilarinca, egitim, saglik,
adalet ve milli savunma sektorleri gibi kamu hizmeti iireten alt yap1 sektorii oldugu kabul edilerek, sektdre hak ettigi
6l¢iide maddi kaynak tahsisati yapilmalidir. Zaten, Kazak Ormancilig1 i¢in TED ¢oziimlemesi yapildiginda, ormancilik
kesiminin topluma kendisine ayrilan maddi kaynaktan ¢ok daha fazlasin1 da sunmakta oldugu anlagilacaktr.

6.2. Ormancilik sektoriinde orgiitlenme odakli yonetim durumuna dair

1839 yilinda ilk kez Orman Umum Miidiirliigii adi altinda Osmanli Tiirkiye’sinde, ormancilik teskilatt kurulmus
ve bu teskilat gliniimiize kadar hi¢ kapanmadan Orman Genel Midiirliigii (OGM) adi ile ulagmustir.

Tiirkiye Ormanciliginin mevcut durumuna bakildiginda; 6zellikle ormancilik orgiit yapisi ve calisanlar
tizerindeki siyasi baskilar, agir1 ¢aligan istihdami gibi sorunlar, orman igletmeciligi faaliyetlerinde yonetim iglevinin
etkin ve verimli bir sekilde yerine getirilmesini engelleyen baslica kisitlar olarak ortaya ¢ikmaktadir (Tiirker, 2010).
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Tiirkiye ormanlarinin bagarili bir sekilde yonetilmesine engel olan bir baska darbogaz ise, ormancilik drgiitlenmesindeki
kararsizliktir. Nitekim, iilkede 1969 yilinda ilk defa Orman Bakanligi bagimsiz olarak kurulmus, 1981 yilinda bu
bakanlik Tarim, Orman ve Kdyisleri Bakanligina doniismistiir. 1991 yilinda tekrar Orman Bakanligi ihdas edilmis
olmakla birlikte, bu bakanlik 2003 yilinda Cevre ve Orman Bakanligina ve 2011 yilinda da Orman ve Su Isleri
Bakanligina doniistiirilmiistiir.

Yukarida 6zetlenen teskilat yapilarinda, bagimsiz Orman Bakanligi donemlerinde; agirlikli olarak Orman Genel
Miidiirliigii (OGM), Orman ve Koy iliskileri Genel Miidiirliigii, Agaglandirma ve Erozyon Kontrol Genel Miidiirliigii ve
Orman Uriinleri ve Sanayii Genel Miidiirliigii merkez ve tasra teskilatlar iilke sathinda kurulmusken; bu bakanlik diger
bakanliklar ile birlestiginde de Orman Genel Miidiirliigli bagimsizligini siirekli korurken, diger genel miidiirliikler gogu
zaman OGM’nin altinda daire baskanliklarina doniismiislerdir (Tiirker, 2012). Son bakanlik yapilanmasinda da
Collesme ve Erozyonla Miicadele Genel Midiirliigli kurulmustur.

Ormancilikla ilgili bu kabil teskilat degisiklikleri; kazanilan bilgi birikimi, i boliimii ve psikolojik etkiler
yoniinden olumsuzluklar dogurmustur. Ayrica, temelde ormancilik kesimi dis1 etkilerle, basarili bir atama-yiikseltme
diizeni de kurulamamistir (Geray, 1989). Tiirkiye Ormancilik teskilatinda ormancilik faaliyetlerinden esas sorumlu olan
OGM, merkezde daire baskanliklar1 ve tasrada da Orman Bolge Miidiirliikleri (OBM) ve OBM’lere bagli olan ve
ormancilik teskilatinin iskeletini olusturan Orman Isletme Midiirliikleri (OIM) olarak érgiitlenmistir.

OIM’lerin yonetim islevini etkin bir sekilde yerine getirebilmesi icin; her seyden once Tiirkiye Ormanciliginin
tahdit ve tescil islemleri, agaglandirma, orman koyliilerinin fakirligi ya da kirsal fakirlik, orman-halk iligkileri, odun
hammaddesi arz yetmezligi, gizli yakacak odun tiiketimi ve ormancilik yonetimi ve isletmeciligi ile ilgili sorunlar kesin
olarak hal yoluna konulmalidir (Tiirker vd., 2006).

Kazakistan Ormanciliginda yasanan ve bu caligmanin dordiincli boliimiinde agiklanan sorunlar; Tiirkiye
Ormanciliginda gizli ya da yasa dis1 kesimlerin varligi, odun hammaddesi odakli yasanan arz yetmezligi, ormanlarla i¢-
ice ya da ormana bagimli yasayan niifusun fazlaligi ve fakirligi, ormancilik érgiitiinde ¢alistirilan iggilerin vasifsizligi
vb. gibi meseleler ile bire-bir benzesmekte ya da 6rtiismektedir. Ote yandan, Tiirkiye Ormancihiginda kéklii ve yaygin
ormancilik teskilatinin varligina ragmen, OGM’nin kurulusundan bu yana gecen 177 yila karsin c¢oziilemeyen
ormancilik sorunlart diistiniildiigiinde; ormancilik tarihi ve tegkilat yapist daha ¢ok yeni olan ve oturmamus orgiit sekli
ile, basarili orman kaynaklar1 yonetimi ve igletmeciligi yapip-yapmadig1 sinanamamis Kazakistan Ormanciliginin
sorunlarini ¢6zmesi ¢ok daha zor goziikkmektedir.

Gelinen noktada hem Tiirkiye hem de Kazakistan Ormanciligi i¢in, orman ekonomisi ve isletmeciligi bilim
alaninda yapilmis arastirmalar ve edinilen sezgilere 1s1ginda Onerilebilecek oOrgiit ve yonetim yapisi da su sekilde
olabilir:

- Orman kaynaklarinin odun, odun dis1 bitkisel iriinler, odun dist hayvansal {iriinler ve odun dis1 hizmetler
odaginda arz yeteneklerinin belirlenmesi,

- Orman kaynagi ile ilgili paydaslarin ormanlardan olan istek ya da beklentilerinin ve neticede de taleplerinin
ortaya konulmasi,

- Orman kaynaginin arz yetenekleri ve taleplere gore islevlendirilmesi,

- Islev 6nceliklerinin belirlenmesi ya da orman y&netim- isletme amaglarinin belirlenmesi,

- Orman ydnetim ve isletme amaglarina ulagmak icin orman kaynaklarinin cografik, sosyo-ekonomik ve kiiltiirel
ozelliklerine gére belirlenmis havza temelinde 6rgiitlendirilmesi,

- Havza temelinde st diizey amaglar ile tutarli tiirev ormancilik amaglarina ulagsmak igin etkin ve verimli bir
Orgiit yapisinin kurulmasi,

- Buormancilik 6rgiit ya da isletmesinin idari ve mali yonden bagimsiz olmasi,

- Isletmenin basar1 ya da basarisizligina gore ddiil ve cezalandirma diizeneklerinin devreye girmesi.

6.3. Orman kaynaklarinin planlanmasina dair

Tiirkiye Ormanciliginda orman kaynaklarinin planlanmasi, 1917 yilinda Osmanli Tiirkiye’si ddnemine
rastlamaktadir. Yaklasik bir asir 6nce yapilan bu amenajman plani, ormanlarin odun servetinin zaman ve mekana gore
planlanmasi ile, ormanlarin ve odun hammaddesi iiretiminin siirekliligini saglayarak, ormanlari en uygun kurulusa
kavusturmak amacina sahiptir. Tiirkiye Cumhuriyeti Devleti 1963 yilinda planli kalkinma dénemine gegince, orman
amenajman planlart da 1970’li yillarda tim ormanlar1 kapsayacak sekilde tamamlanmis ve icraya konulmustur.

Bugiine gelindiginde, birim orman alanindan en yiiksek miktarda odun hammaddesi iiretimine odaklanan bu
amenajman planlari; pazarin talebini dikkate almamasi, ¢ok amach iiretimi icermemesi, odun dig1 {irlin ve hizmetleri
ihtiva etmemesi yonleri ile zayifliklara sahip olmakta ve bu 6zelikleri ile de, isletme planlarindan ¢ok 1rak kalmaktadir.
Ote yandan 1970’li yillarda tamamlanan ve yaklasik 20000 orman kdyiiniin kalkinmas1 amaci ile planlanan ilge temelli
orman koyleri kalkinma planlar1 da, meydana gelen sosyo-ekonomik ve kiiltiirel degisikliklere gore ikmal edilmemis
oldugundan islevlerini yitirmis durumdadir. Beri taraftan da, yine 1970’li yillarda tamamlanan ve havza temelli
agaclandirma ve toprak agimimini 6nleme planlar da, giincelligini kaybetmis ve devre disi1 kalmisg bulunmaktadir. Yine
bu yillarda iilke ormanciligiin 200000 km’yi asan orman yol sebeke planlarini da tamamladigini hatirlatmak gerekir.

Yukaridaki bentteki saptamalar, Tiirkiye Ormanciliginin bir planlama gelenegine sahip oldugunu ve fakat bu
Ozelligini idari ve siyasi etkenler ile giincelleme ve ikmal etme noktasina kavusturamadigina isaret etmektedir.
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Kazakistan Devlet Planlarindan Kazakistan Taslak Ormancilik Planina kadar, tiim {ist diizey planlar incelendiginde
goriilmektedir ki, Kazak Ormanciliginin mevcut durum g¢éziimlemesi, amag ve stratejileri ve ¢oziime giden eylem
yollart vazedilmis bulunmaktadir. Bu noktada esas olan plan amaglarini esnekligi de dikkate alarak, tam bir siyasi ve
idari irade ile hayata sokacak ve mali yapiyla da gii¢lendirilmis planlarla giiglendirilmis siirdiiriilebilir bir orman
yonetim anlayisinin; toprak aginimi ve bozunumunun, yasa disi kesimlerin, orman yanginlarinin ve ¢ollesmenin etkili
oldugu Kazakistan Ormanciliginda tesis edilmesidir.

6.4. Orman kaynaklarindan saglanan {iriin, hizmet ve faydalara dair

Tiirkiye Ormanciliginda orman kaynaklarindan faydalanmayi diizenleyen amenajman planlari, bidayetten
bugiine degin odun hammaddesi iiretimi amacma yodnelik olarak hazirlanmig, orman kaynaginin ya da orman
ekosisteminin sagladigi odun dis1 orman iiriinleri ve para ile 6l¢iilmesi zor olan ekosistem hizmetleri ¢iktilarini ihmal
edilmistir. Buna bagli olarak da, ormancilik teskilatinin yapi taslari olan orman isletmelerinde, odun hammaddesi
iiretiminin ¢oklugu basar1 6lgiitii olarak degerlendirilmistir. Diger bir ifade ile, dar kapsamli ormancilik anlayisi; su
iretimi, biyolojik ¢esitlilik, eglen-dinlen, yaban hayati ve halkla iligkiler ve iletisim gibi faaliyet alanlarinin ihmal
edilmesi ve bu etkinlik alanlarina daha az kaynak ve ¢alisan tahsis edilmesi sonucunu dogurmustur (Tiirker vd., 2006).

Pazarlama karmasini olusturan mal ve hizmetlerin en ve boyu ne kadar fazla olur ise, ilgili isletmenin
saglayacag nakit girisi fazla olacak ve sonugta da isletmenin iktisadi basarisi artabilecektir (Tiirker, 2014). Bu noktada,
Tiirkiye orman isletmelerinin mal karmasinin odun kokenli iiriin agirlikli oldugu ve bir kisim odun dis1 bitkisel kdkenli
iiriinleri asgari fiyatla ya da tarife bedeli ile pazarladig: diisiiniiliir ise, bu durumun ormanlarin siirdiiriilebilir yonetimini
olumsuz olarak etkiledigi rahatlikla anlagilabilir. Bu noktada, orman ekosistemlerinden saglanan iriin, hizmet ve
faydalarin mal karmasina dahil edilerek, isletme satig gelirleri, karlilig1 ve iktisadi siirekliligi saglanmalidir.

Tiirkiye orman isletmeleri; odun kokenli iiriin temelinde, 6zellikle birinci ve ikinci sinif odun hammaddesini
olabildigince biiyiik boylarda tireterek mal karmasina eklemelidir. Yine, sadece recine, sigla yagi, fistik gami meyvesi,
defne ve kekikten olusan odun disi bitkisel {iriinleri plan dahilinde iiretmekle kalmayip, zengin orman ekosistemin
onlarca bitkisel tiir ¢esitlerini de mal karmasina dahil etmelidir. Ayrica, benzeri yaklasim, boynuz, av eti, deri, vb. gibi
odun dis1 hayvansal {irlinler i¢in de yapilmalidir. Bunlarin yaninda, orman i¢i meralarin ve ekosistemlerinin tirettigi
otlak, su, karbon tutumu vb. gibi odun dis1 iirlin ve hizmetlerin de mal karmasina eklenmesi ile, orman isletmelerinin
pazar giicleri ve iktisadi basarilar1 artirtlmalidir.

Yukarida Tiirkiye Ormanciliginin mal karmasini zenginlestiren ve olumlu digsalliklar: artiripp TED’1 yiikselten
oneriler, Kazakistan Ormanciligi i¢in de gegcerlidir. Nitekim Kazak Ormanciliginda zayif olan odun kokenli {iriinler;
ekoturizm, av ve yaban hayati, manzara seyir yeteneginin kesfi, egelen-dinlen hizmetlerinin etkinlestirilmesi ile ikmal
edilerek, Kazak orman yonetimlerinin iktisadi basarilar1 ve ormanlarin TED’i yiikseltilmelidir.

6.5. Ormancilik faaliyetlerinin deruhte edildigi biitcelere, mali yapisina ve finansmana dair

OGM’de, iki biitge diizenegi bulunmaktadir. Bu biitcelerden biri 6zel biitge olup, geliri 6zel bir kaynaktan
saglanan kamu idaresi biit¢esidir. Bu biitge diizeneginde, OGM 6z kaynak gelirleri ile kendi gelirlerine sahip olmakta ve
bu gelirleri ormancilik faaliyetleri igin harcayabilmektedir. Oz kaynak gelirlerinin yapilmasi planlanan faaliyetlere
yetmedigi durumlarda, hazine yardimlari da &zel biitgeli kuruluglarin gelir kaynaklarindan bir digeri olmaktadir. Ote
yandan, OGM faaliyetlerinin dnemli bir boliimii, déner sermaye biitcesi yardimu ile gergeklestirilmektedir. OGM Déner
Sermaye Biitcesi, bilango esasina dayanan bir muhasebe diizenegi olup, kar ve zarar s6z konusudur.

Anlagilacag: iizere, Tiirkiye orman kaynaklari yonetim ve isletmeciliginin iki yonlii tarafi bulunmaktadir:
Bunlardan biri kamu yarar1 ya da hizmeti olup, bu hizmetler i¢in kullanilan biitce 6zel biitcedir. Digeri de pazara
yonelik isletmecilik faaliyetlerinin deruhte edildigi biitce olan doéner sermaye biitgesidir.

OGM biitgesine yapilan hazine yardimlar1 ve bu yardimlarin toplam gelir kaynaklar i¢indeki pay1, 1998-2007
yillar1 arasinda % 76 olarak gergeklesmistir. 2000- 2007 yillarim1 kapsayan sekiz yillik ortalamalara gére, OGM’nin
toplam harcamalarint olusturan 6zel ve doner sermaye biitcesinin % 69’u ise, doner sermaye harcamalarindan
olugsmaktadir (Basar vd., 2009).

Icinde su, azot ve karbon déngiisiiniin gerceklestigi ¢ok &nemli dogal kaynaklardan biri olan orman
ekosistemlerinin yonetimi ve isletmeciliginde; ormandan saglanan gelir, ¢ikt1 ve faydalarin ormana tekrar dondiirtilmesi
ilkesi geregince, kamu hizmetlerinin yapildig: biitge olan OGM o6zel biitgesine hazineden yapilan yardimlarin miktari
artirilmalhdir. Ote yandan, ormanlarin korunmasi, yanginla miicadelede giderleri ve kamu hizmeti faaliyetlerinde
agirlikli olarak calisan gorevlilerin maag ve icretlerinin doner sermaye biitcesi yerine 6zel biitgeden karsilanmasi
yoluna gidilerek, OGM doner sermaye biitgesinin yiikleri de hafifletilmelidir.

Orman alanlarmi yerleri ile birlikte koruma, orman kaynaklarini genisletme ve gelistirme ile orman
kaynaklarindan faydalanma amaglarina sahip Tiirkiye Ormancilik Sektoriiniin (Kalkinma Bakanhigi, 2014), Tiirkiye
Cumbhuriyeti Devleti Biitcesinden aldigi yaklasik binde 3’likk kaynakla bu vazifelerini etkin ve verimli bir sekilde
yapamadigt bir gergekliktir. Bu ciimleden olarak; ¢6llesme ile miicadele, toprak asimiminin Onlenmesi, arazi
bozunumunun &niine gegilmesi, orman alanlarmin iyilestirilmesi, su ekonomisinin saglanmasi, ormana dayali niifusun
kalkindirilmasi vb. gibi Kazak Ormanciliginin ana sorunlari, bu sorunlari ¢6zmek i¢in yapilacak tiim acil eylem faaliyet
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harcamalari, kamu orman miilkiyeti ve idaresi baskin olan Kazakistan Ormancilifinda da, merkezi hiikiimet
kaynaklarindan saglanmali, diger bir deyisle, bu kabil giderler orman idaresinin 6z kaynaklarindan karsilanmamalidir.

Bu alt baslik altinda, ormanciligin finansmani konusuna da, bir iki bent daha agilmalidir: Bilindigi tizere, orman
kaynaklarini etkin ve verimli olarak yonetmek ve isletmek igin katlanilan giderler cogu zaman, bu giderleri karsilamak
ve hatta agmak ic¢in elde edilecek gelirlerden; orman ekosistemlerinin ¢iktilarinin  kayit disi1 kalmast ve
parasallagtirmasindaki zorluklardan otiirii, fazla g¢ikmakta ve ormancilikta finansman dengesi ¢ogu zaman agik
vermektedir.

Ormanciliktan elde edilen gelirler ve giderler konusunda Diinya 6lgeginde bir degerlendirme yapildiginda,
hiikiimetlerin genellikle ormanlardan elde ettigi gelirlerden daha fazlasim1 ormanlar i¢in harcadiklart goériilmektedir.
Diinya ormanlarindan hektar basina ortalama 4.5 dolar gelir elde edilirken, ormanlar i¢in yapilan kamu harcamalari
diizeyinin en yiiksek oldugu Asya’da bu miktar 20 $/ha olarak gerceklesmektedir. Bu noktada diinya ormanciliginin
finansman kaynagi olarak; kamu finansmani ( ormancilik sektorii mali gelirleri, devletin genel vergi gelirleri, yesil
vergiler ve g¢evre vergileri), dzel sektor finansmani (orman sanayileri, orman sahipleri, birlikler, finans kurumlari,
kurumsal yatirimcilar, hayirseverler ve sivil toplum kuruluglart) ve gevresel ya da ekosistem hizmetleri i¢in 6demeler
(karbon 6demeleri, doga turizmi ve ekoturizm) olmak iizere, milli ve milletleraras: ii¢ imkan bulunmaktadir (Ok vd.,
2013). Bu bentte agiklanan ormanciliktaki finansman agigini kapatma araglarindan, Tiirkiye ve ozellikle daha zorlu
pazar ve ekosistem sartlarinda bulunan Kazakistan Ormanciligi igin 6ncelikle ve acilen yararlanma yollar: {ist diizey
planlara ikmal edilerek, uygulamaya derhal gecirilmelidir.

6.6. Ormancilik sektoriiniin milli ekonomi igindeki yerine dair

Tiirkiye Ormancilik Sektorii, Girdi-Ciktt Coziimlemesi yardimi ile milli ekonomi iginde degerlendirildiginde,

asagldakl 0zIi neticelere ulagilmaktadir (Tiirker, 1999; Tiirker, 2007; Tiirker, 2013):

Ormancilik sektoriiniin iilke ekonomisi iginde liretim ya da milli gelire katkisi yonii ile, 6nemli bir agirlig1 olmasa
da (binde2), bu sektoriin irettigi, kayit disinda kalan ve hesaplanmasi zor olan odun kdkenli ve odun dis1 bitkisel
ve hayvansal kokenli ve odun digt hizmet kokenli flirlinlerin {iretim degerlerinin maddi karsiliklarinin
hesaplamalara katilmasi ile, iiretim agisindan da anlamli bir agirliga sahip olabilecektir.

- Ormancilik sektdriiniin ihracatinin tilke ekonomisi ihracati i¢indeki paymnin ihmal edilecek kadar az oldugu (on
binde 2) gergeginden hareketle, sektoriin kisa ve orta vadede, odun kdkenli iiriinler acgisindan biiyiik dlgiide i¢
tiiketime konu oldugu anlasilmaktadir.

- Ormancilik sektorii tiretiminin 6nemli bir miktarinin ara talebe gittigi (%85), dolayisi ile sektoriin ekonomideki
diger sektorlerin taleplerini karsiladig1 goriilmektedir.

- Ormancilik sektoriiniin sagladigi katma degerin biyiikliigiinden dolay1 (6ncelikli %25 sektor), sektor issizligi ve
bolgelerarasi gelir farkliliklarint azaltmada 6nemli bir arag olarak kullanilabilecektir.

- Ormancilik sektoriiniin milli ekonomide yer alan diger sektorler ile sahip oldugu yiiksek ileri baglantilar ve diisiik
geri baglantilar sonucu, diger sektdrlerin hammadde ihtiyacini karsilayarak, bu sektorlerin {iretimlerini de olumlu
etkilemektedir.

Yukarida Tiirkiye Ormancilik Sektorii i¢in ifade edilen hususlar, Kazakistan Ormancilik sektdrii igin de
degerlendirilmek istendiginde; Kazak Ormancilik Sektoriinlin iiretiminin daha fazlasinin kayit dis1 kaldigi, daha az
katma deger saglayan tirlinler iiretildigi, sektoriin toplam iktisadi degerini hesaplamada daha ¢ok bosluklarin oldugu,
sektoriin yatirim ve isletme maliyetlerinin daha fazla oldugu ongériilebilir. Ancak, Kazakistan Ormancilik Sektdriiniin
bu muhtemel ve nispi iktisadi basarim degerleri diistikliigiine ragmen; yiiksek rakimli arazilerde kurulu olan Kazak
orman ekosistemlerinin verimsizligi, yapilacak agaglandirma ve toprak bozunumunun 6nlenmesine dair yatirimlarin
maliyet ylikseklikleri gergegine de karsin; ormanciligin kiiresel 1sinma ve iklim degisikligine ¢are olmasi, yesil ekonomi
icin 6nemli bir ara¢ olmasi, siirdiiriilebilir orman yonetim 0Olgiit ve gostergeleri 1518inda yonetilip isletilmesi sart1 ile
hayati iglevlerini yerine getirecek olmasi ve her haliikarda da milli ekonomide kilit bir sektor olmasindan dolayi,
Kazakistan Ormancilig1 bir alt yap1 sektorii olarak kabul edilip, merkezi biitceden gerekli kadro ve kaynak 6nceliklerine
kavusturulmalidir.

6.7. Ormancilik yonetim ve isletmeciliginde katilime1 yaklasim eksiligine dair

Bilindigi iizere, giliniimiize gelinceye kadar orman kaynaklarindan elde edilen iiriin ve hizmetlere yonelik
talepler, cesit ve miktar olarak artmis, buna mukabil ormanlar giderek daha kit bir dogal kaynak olma ozelligine
blirlinmiistiir. Bu siirecte, orman kaynaklart yonetimi faaliyetlerinin 6neminin artmasi ile birlikte, s6z konusu yonetim
etkinliklerinin sadece ormancilik meslegi mensuplarinca verilen kararlar ile yiiriitiilemeyecegi ve yliriitiilmemesi
gerektigi ortaya ¢ikmistir. Zira, orman kaynaklariyla ve dolayisiyla ormanlarin sagladig: ¢ikar ve faydalarla iligkili
olmayan hicbir kimse s6z konusu degildir (Geray, 1998).
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Tiirkiye ormanlarinin tamamina yakint (% 99.9) devlet miilkiyetinde olup, korunmasi, gelistirilmesi ve
faydalanilmasina iliskin faaliyetler, Orman ve Su Isleri Bakanlhig1 ve bagli genel miidiirliikler ve 6zellikle OGM
tarafindan yiiriitilmektedir.

Hal boyle olmakla birlikte, orman kaynaklarmin yonetimi ve isletmeciligi siirecinde, ormancilik teskilati ile
gesitli toplum kesimleri ya da paydaslar ve ilgili kesim ve kuruluslarla igbirligi zarureti bulunmaktadir. Bu isbirliginin
ve etkilesimin gerceklesmesi, orman kaynaklari yonetiminde katilimeilik ilkesine uyulmasmi gerekmektedir (Oztiirk,
2003).

Tiirkiye Ormanciligina yon bigen; Ulusal Ormancilik Programu, Bes Yillik Kalkinma Planlar1 SOY OIK Plani ve
OGM Stratejik Plan1 vb. gibi stratejik belgelerde, ormancilik sektorii ve OGM’nin temel degerleri ve ilkeleri
kapsaminda, orman kaynaklarmin katilimci yonetim anlayisi ile idaresi umdesi yer bulmaktadir. 1990 sonrasi
Kazakistan Ormancilik Stratejik Planlarinda da, 6zellikle “ormancilik stratejisinin belirlenmesinde halk katiliminin
yoklugundan™ bahis acilarak, orman kaynaklarinin yonetiminde katilimci yaklagimin zaruretine dogrudan isaret
edilmisgtir.

Bu noktada 6nemle hatirlatilmasi gereken husus, orman kaynaklarinin yénetimi ve isletmeciliginde, ormanlarin
alanlar1 ile birlikte korunmasinda, gelistirilmesinde ve faydalanilmasinda ilgi ve cikar obekleri ile isbirliginde
bulunulmalidir. S6zgelimi orman tesisi, agaglandirma, bakim ve genglestirme, orman yollari tesisi, odun kokenli iiriin,
odun dis1 bitkisel ve hayvansal iiriin ve odun dig1 hizmet {iriinlerin envanter, hasat ve pazarlamasinda; yasa yapilan
meclis, ormancilik orgiitii ¢alisanlari, orman kdylileri, orman koyii kalkindirma kooperatifleri, orman koyii tiizel
kisilikleri, belediyeler, ¢evre ve ormancilikla ilgili dernekler ve sivil toplum kuruluslari, odun isleyen sanayiciler ve
ihracatc1 kuruluslar, yazili-sozlii ve goriintiilii basin mensuplar1 ve onlarin kuruluslar1 vb. gibi paydaslar ile ormancilik
projelerinin planlama asamasindan uygulama asamasma kadar birlikte caligilmasi ile, ormancilikta katilimct
yaklagiminin varligindan ancak sz edilebilir.
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Abstract

Evolutionary processes are affected by natural selection, gene flow, mutation, phenotypic plasticity and genetic
drift. While mutation, genetic drift and natural selection increase differences among populations, phenotypic plasticity
and genetic drift decrease it. On the other hand, genetic diversity increases within populations if gene flowsurpasses
inbreeding and genetic drift. High genetic diversity within and among populations enables effective artificial selection
so that tree breeding activities are efficiently conducted to provide forest products and environmental services. In this
context, genetic diversity is a raw material for tree breeding. Habitat destruction, deforestation for settlement,
conversion for agriculture, over grazing and over exploitationare the common threats for forest gene resources. Because
of those threats, the net decrease in global forest area between 2000 and 2005 was estimated to be 7.3 million hectares.
Conserving genetic diversity is an essential component of sustainable forest management. The ability of trees and other
forest plants to evolve to resist pests and adapt to changing climates depends upon genetic diversity within species. A
broad gene pool (forest gene resources) may ensure to get various altenatives for changing human needs. In terms of
adaptation, populations are considered as central and marginal. It is supposed that genetic drift is more effective in
smaller and isolated marginal populations, therefore, marginal populations have lower genetic diversity than central
populations. At the same time, marginal populations are more differentiated compared to central ones. In the point of
gene conservation, to conserve different populations is very important for breeding and future of species. For that
reason, different populations are sampled for conservation of genetic resources. Researches have been shown that
marginal populations are very important in terms of adaptation of species. Therefore, besides central populations,
marginal populations must be taken into consideration to sustain adaptation and survival of species in evolutionary
process. Size and distribution of marginal populations can be used to determine methods for conservation of genetic
resources.

Key words: adaptation of population, central population, natural selection, gene flow, genetic drift

*

Orman gen kaynaklariminn korumasinda marjinal populasyonlarin 6nemi

Ozet

Evrimsel siireci dogal seleksiyon, gen akisi, mutasyon, fenotipik esneklik ve genetik kayma etkilemektedir.
Mutasyon, genetik kayma ve dogal seleksiyon populasyonlar arasi farkliligin artmasina, fenotipik esneklik ve gen akisi
ise populasyonlar arasi farkliligin azalmasina neden olmaktadir. Diger yandan populasyon igi genetik ¢esitlilikteki arts,
populasyonda gen akiginin, akrabali eslesme ve genetik kaymaya karst baskin olmasi sonucunda ortaya ¢ikmaktadir.
Populasyonlarda genetik ¢esitliligin yiiksek olmasi, yapay seleksiyonun etkinliginin yiiksek olmasini dolayisiyla orman
tirtinleri ile ¢evresel hizmetler i¢in 1slahin etkin olarak yiiriitiilmesini saglamaktadir. Bu anlamda 1slahin hammaddesi
genetik ¢esitlilik olmaktadir. Habitat bozulmalari, yerlesimler sonucu ormansizlagma, tarim i¢in doniistiirme, asiri
otlatma ve asir1 iiretim diinya orman gen kaynaklarmin tamami igin yaygin tehditler olarak sayilabilir. Sayilan
tehditlerin etkisiyle 2000-2005 yillar1 arasinda kiiresel olarak orman alanlarmnda net azalma miktar1 7.3 milyon hektar
olmustur. Orman gen kaynaklarinin siirdiiriilebilir olarak kullanilmasi, degisen c¢evre kosullarinda tiiriin uyumunu ve
yasamasini evrimsel olarak giivenceye almakla saglanabilir. Bu kapsamda zamanla degisen insan ihtiyaglar1 i¢in de gen
havuzunun (orman gen kaynaklari) genis olmasi, seceneklerin fazla olmasini saglayabilmektedir. Populasyonlar uyum
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acisindan, merkez ve kenar populasyonlar olarak degerlendirilmektedir. Daha kiigiik ve daha yalitilmis kenar
populasyonlarda, genetik kaymanin daha etkili olmasi beklendigi i¢in kenar populasyonlarin, merkez populasyonlardan
daha dusiik genetik gesitlilige sahip oldugu, merkez populasyonlardan genetik olarak da farklilastig1 diistiniilmektedir.
Gen koruma agisindan farkli populasyonlarin korumas: tiiriin gelecegi ve 1slah ¢alismalari i¢in 6nemlidir. O bakimdan
gen kaynaklarinin korunmasinda farkli populasyonlar 6rneklenmeye ¢alisilmaktadir. Yapilan arastirmalar kenar
populasyonlarin tiirin uyumunda olduk¢a 6nemli oldugunu gostermektedir. Bu bakimdan tiiriin evrimsel siire¢ i¢inde
uyum ve yasaminin siirdiiriilmesinde, merkez populasyonlarla birlikte kenar populasyonlarin da dikkate alinmasi
gerekmektedir. Kenar populasyonlarin biiytikliigii ve dagilimi ise gen kaynaklarinin korunmasinda izlenecek yontemleri
belirleyebilmektedir.

Anahtar kelimeler: Populasyon uyumu, merkez populasyon, dogal seleksiyon, gen akisi, genetik kayma
1. Giris

Ormanlar karasal biyolojik cesitliligin en 6nemli kaynagi olmaktadir. Bu ¢esitliligin bir sonucu olarak da
ormanlar, tim diinya insanlarina genis bir yelpazede iiriin ve hizmet saglayabilmektedir. Biyolojik ¢esitliligin en dnemli
bilesenlerinden birisi genetik ¢esitliliktir. Genetik cesitlilik, aga¢ ve ¢alilarin ¢evrede olusan hastaliklar yaninda, iklim
gibi degisikliklerin iistesinden gelmesini saglamaktadir. Diger yandan genetik ¢esitlilik tiiriin evrimi ile bir¢ok bdlge ve
kullanim i¢in agac 1slahinda da bir firsat olusturabilmektedir. Bu anlamda genetik ¢esitlilik aga¢ 1slahin hammaddesi
olmaktadir (Ledig, 1986; St. Clair ve Howe, 2011).

Gen koruma degisen gevreye gore degisebilme yetenegi olan dinamiklerle tiirii muhafazaya almaktir. Bu
kapsamda kii¢iik populasyonlarin yonetimi, taksonomik belirsizliklerin ¢6ziimii, tir iginde yonetim birimlerinin
tanimlanmasi ve tiiriin biyolojisini anlamak gen koruma calismalarinin iginde yer almaktadir. Her tiir, tiir igindeki her
populasyon essiz bir evrimsel yapinin iirlinii olmaktadir. Diger yandan populasyonlar arasinda populasyon iginde
(bireyler arasinda) goriilen genetik ¢esitlilik geemis, simdi ve gelecekteki genetik siirecin dinamikleri ile
sekillenmektedir. Dolayisiyla gen korumanin amaci, bu etkilerin 1s18inda koruma stratejileri gelistirmek ve evrimsel
potansiyeli siirdiirmektir. Gen koruma igin gelistirilecek stretejilerin belirlenebilmesi igin ise populasyonun genetik
cesitlilik anlaminda gilincel yapisini molekiiler belirtecler ve/veya kantitatif 6zellikleri kullanarak arastirmayi, bu
stratejilere ekolojik degisikliklerin yansimalarimi degerlendirmeyi igermektedir. Genetik ¢esitlilik, populasyon i¢i ve
arast genetik cesitliligi farkli bicimlerde etkileyen mutasyon, seleksiyon, go¢ ve genetik kayma tarafindan
etkilenmektedir (Bower vd., 2011).

Genetik c¢esitliligi siirdiirmek ve uyum agisindan genetik ¢esitliligin dagilimini bilmek agaglandirmalarda
tohum hareketi veya uygun tohum transfer kurallar1 gelistirerek yapilan yenileme (restoration) projeleri i¢in 6nemlidir
(Bower vd., 2011). Bu agidan bakildiginda orman agaglarinda 1slah ¢alismalari i¢in gen havuzunun giivenceye alinmasi
ve degisen cevre kosullarinin iistesinden gelebilmek amaciyla orman gen kaynaklari korumaya alinmaktadir. Tirlin
merkez ve kenar yayiliglart orman gen kaynaklarinin korunmasinda dikkate alinmaktadir. Kenar (marginal, peripheral)
populasyonlar uyum agisindan 6zgiin olmalarindan dolay1r gen kaynaklarmin korunmasinda 6zel bir éneme sahip
olmaktadr.

2. Populasyonlarda genetik cesitlilik

Pek ¢ok canli i¢in oldugu gibi orman agaglarinda da genetik c¢esitliligin kaynagi evrimsel siireclerdir. Bu
siregler tek tek etkili oldugu gibi etkilesimleri de genetik cesitlilik icin etkili olabilmektedir. Evrimsel siire¢ dogal
seleksiyon, gen akisi, mutasyon, fenotipik esneklik ve genetik kayma ile olusmaktadir (Eriksson, 1996).

Mutasyon (mutation) genetik c¢esitliligin temel nedeni olmaktadir. Orman agaglarinda da populasyon igi
genetik cesitliligin artmasmin en énemli nedenlerinden birisi mutasyondur. Orman agaclarinda farkli populasyonlarda
farkli mutasyonlar goriilebilmektedir. Bireysel lokusta 10 oraninda mutasyon gériilmesi diisiik mutasyon sayilirken,
toplanmis mutasyon denilen ve bir 6zelligi etkileyen lokusta 102 ve 107 oraninda goriilebilen mutasyonlar daha yiiksek
kabul edilmektedir (Eriksson, 1996).

Dogal seleksiyon (natural selection) evrimsel siireglere onciiliik eden bir etki olarak diisiiniilmektedir. Dogal
seleksiyon 1slah calismalarindaki gibi ¢ok kuvvetli veya kendi dogal seyrinde zaman zaman daha zayif da
olabilmektedir. Populasyonun uyum saglamasina etki etmektedir. Eklemeli varyans dogal seleksiyonun anlagilmasinda
onemli bir kavramdir. ki ya da daho ¢ok lokusta alleller eklemeli olarak bir araya geldiklerinde, gen etkisi eklemeli
olarak adlandirilmakta, bu durumda genotipik deger de her bir allelin etkisinin toplami olmaktadir. Toplam varyans
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icinde ekelemeli gen etkisinden kaynaklanan kisimda ekelemeli vayaryans olarak adlandirilmakta, dogal seleksiyon ve
islahin temelini olusturmaktadir (Eriksson vd., 2013). Eklemeli varyansin da gen frekansina bagli oldugunun alti
cizilmelidir. Bu anlamda diisiik veya yiiksek frekansa ulagmis genler eklemeli varyansin uygun dagilimma
ulagsmamaktadir. Gen frekansinin 0.4-0.6 arasinda olmasi eklemeli varyansin en yiiksek noktada olmasini saglamaktadir
(Sekil 1) (Eriksson, 1996).

Fenotipik esneklik (phenotypic plasticity) genotipin bi¢im degistirmis hali olarak diigiiniilmektedir. Diger bir
deyisle fenotipik esneklik iki veya daha fazla ¢evrede goriilen genotipin farkliligi anlamina gelmektedir. Bu durumda
genotipler genetik yapilari degismemesine karsin g¢evreye gore farkli gelisim gosterebilmektedir. Agaglar iklim
kosullarindaki yillik degisimin neden oldugu seleksiyona genetik olarak yanit vermeyebilmektedir. Bunun yerine
fenotipik esneklikle degisen kosullara gore fenotipini diizenleyerek, bu kosullarin {istesinden gelmektedirler. Kisa
omiirlii bitkiler genetik olarak seleksiyona yanit verebilmekte, bu nedenle uzun Omiirlii bitkiler kadar fenotipik
esneklige sahip olmayabilmektedirler. Fenotipik esneklik dogal seleksiyonun tam olarak etkisini gostermesini
engellemektedir. Diger yandan genel olarak evrimsel etki olarak degerlendirilmeyebilmektedir.

Genetik kayma (genetic drift) kiigiik populasyonlarda ¢ok kuvvetli bir evrimsel gii¢ olmaktadir. Populasyonun
cok kiiglilmesi sonucunda, dnceki populasyonla genetik yapisi benzemeyen az sayidaki bireyle yeni bir populasyon
olusabilmektedir. Bu duruma genetik kaymanin bir ¢esidi olan kurucu etki (founder effect) denilmektedir (Barton,
1984; Ledig, 2000).
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Sekil 1. Gen frekans1 ve eklemeli varyans arasindaki iligki (Eriksson, 1996)

Genetik kayma eklemeli varyansin diismesi ile ilgilidir. Yani eklemeli varyans kiigiik populasyonlarda diisiik
olmaktadir. Evrimsel etkilerin yoklugunda eklemeli varyanstaki kayip orant 1/2Ne (Ne=etkili populasyon biiyiikligii)
olmaktadir (Sekil 2). Sekil 2°de etkili populasyon biiytikliigiiniin 20 ve lizeri olmasi durumunda genetik kaymanin etkisi
sinirli olmakta, ancak birey sayist 10’un altina indiginde eklemeli varyansta goriilen diisiisiin hizli olacagi, birkag yil
icinde populasyonda sabitlenmesi (fixation) olabilecegi anlasilmaktadir. Sabitlenme olmasi, allel frekanslarinin
sabitlenmesine, dolayisityla populasyondaki genetik cesitliligin azalmasina ve yok olmasina kadar gidebilmektedir.
Genetik c¢esitliligi diisiik populasyon ise kirillgan, yani olumsuz etkilere karst direngsiz populasyon anlamina
gelmektedir (Eriksson, 1996).
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Sekil 2. Eklemeli varyansin populasyon biiyiikligii ile 10 generasyon sonunda degisimi (Eriksson, 1996)

Gen akisi (gene flow, migration) populasyonlar arasi gen hareketlerinin olmasi anlamina gelmektedir. Bu akisg
polen, tohum veya vejetatif iireme ile olabilir. Populasyonda yiiksek gen akisi genetik ¢esitliligin artmasini
saglamaktadir. Gen akis1 populasyonlar aras1 farklilig1 azaltan yonde ¢alismaktadir. Ornegin; iki populasyon arasinda
yiiksek oranda gen akis1 olursa iki farkli populasyon yerine bir populasyondan s6z edilebilir.

Evrimsel etkilerin birbirleri ile iliskisi populasyon farklilasmasini1 veya populasyon i¢i genetik gesitliligi
etkilemektedir. Seleksiyon, genetik kayma ve mutasyon popiilasyon farklilagmasinin artmasina yol agarken, gen akisi
(gb¢) fenotipik esneklik ise populasyonlar arasi farkliligi azaltmaktadir (Sekil 3).

Sekil 3. Dogal seleksiyon, genetik kayma ve mutasyon etkisi, gen akist ve fenotipik esneklikten fazla ise populasyonlar
arasi fark artmaktadir (Eriksson, 1997)

Gen akisl

Fenotipik esneklik

)

Populasyon i¢inde ise gen akisi, populasyon ici genetik gesitliligin artmasina; dogal seleksiyon, genetik kayma ve
akrabalik ise genetik ¢esitliligin azalmasina, hatta populasyonun sabit gen frekanslarina ulagsmasina (fixation) yol
acmaktadir. Eslesme modeli populasyon iginde gergeklesen eslesme olarak belirlenmekte, akrabalik ise populasyon
biiyiikliigline bagli olarak ortaya ¢ikabildigi igin genetik kayma ile baglantili olabilmektedir (Sekil 4).

Murat ALAN, Importance of marginal populations for conservation of forest gene resources



Biological Diversity and Conservation — 10/ 2 (S2) (2017) 59

Eslesme modeli

Dogal seleksiyon

Genetik kayma

Mutasyon
Akrabalik

Sekil 4. Gen akis1 ve mutasyon; dogal seleksiyon, genetik kayma ve akrabalik etkisinden fazla ise populasyon igi
genetik ¢esitlilik artmaktadir (Eriksson, 1997)

3. Orman gen kaynaklarinin korunmasi ve kenar populasyonlar

Diinyada genetik cesitliligi tehdit eden faktdrler bulunmaktadir. Bu tehditler hem dogal hem de insan kaynakli
olabilmektedir. Bu tehditlerin bir sonucu olarak, kiiresel 6lgekte net orman alani kayb1 2000-2005 arasinda 7.3 milyon
ha olarak tahmin edilmistir (FAO, 2006). Sakici ve Ayan (2016) ise 1990-2015 yillar1 arasindaki net orman kaybinin
129 milyon ha oldugunu belirtmiglerdir. Orman gen kaynaklarinin azaliginin nedenleri arasinda kentlesmeden dolay1
ormansizlagsma ve habitat kayiplari, tarima doniistiirme, asir1 otlatma, asir1 tiretim, dogal ormanlarin yerine, kaynagi
bilinmeyen ve dogal olmayan materyallerle agaglandirmalar yapilmasi sayilabilir (St. Clair ve Howe, 2011).

Genetik cesitliligin korunmasi siirdiiriilebilir orman yonetimi i¢in temel bilesenlerden birisi olmaktadir.
Agagclar ve diger orman bitkilerinin hastaliklara diren¢ konusunda evrimlesmesi ve degisen iklim kosullarina uyum
(adaptasyon) gostermesi tiir i¢i genetik cesitlilige bagli olmaktadir. Genetik c¢esitlilik yapay seleksiyon ve orman
iiriinleri ile diger ¢evresel hizmetler i¢in yapilan 1slah i¢in de dnemli olmaktadir (Sekil 5) (Johnson vd., 2001). Sekil 5’te
de goriilebilecegi tizere 1slah ¢aligsmalarinin sonucunda, iiretim igin kiigiik populasyonlar kullanilmakta ve daha yiiksek
genetik kazang elde edilmektedir. Diger yandan hem olusabilecek olumsuz kosullara karsi hem de gelecekte
degisebilecek gereksinimlere karsi bir secenek olmak {iizere genetik cesitliligi daha yiiksek gen kaynaklar
populasyonlart olmasi 1slah i¢in bir giivence olmaktadir. Bu agidan bakildiginda genetik cesitliligi korumak ayni
zamanda ahlaki bir zorunluluk olmaktadir. Ciinkii; gelecekte hangi 6zelligin 6ne c¢ikabilecegi bugiinden tahmin
edilememektedir (St. Clair ve Howe, 2011).

Genellikle orman gen kaynaklarinin korunmasinda ag yaklasimi uygulanmaktadir. Bu kapsamda tiirin dogal
yayilis alani diisiiniilerek in situ ve ex situ yaklasimlar bir araya getirilerek, gen koruma birimlerinden olusan bir ulusal
ag olusturulmaktadir (Teissier du Cros, 2004). Ulusal aglar, EUFORGEN gibi uluslarasi aglara da doniisebilmektedir
(EUFORGEN, 2015). Bunun nedeni hem tiirlerin yayilisginin idari sinirlara uymamasi, hem de bilgi birikimi ve
deneyimlerin paylasilmasidir. Ag olusturulurken eger kosullar uygunsa orman gen kaynaklarinin genetik yapisinin
ortaya konulmasi ve buna gore gen koruma birimleri olusturulmasi tercih edilmektedir. Bunun igin ya g¢evresel
kosullardan bagimsiz olarak molekiiler belirtecler veya ¢evresel kosullarla daha iliskili olan ortak bahg¢e (common
garden) testleri kullanilabilmektedir (Bower vd., 2011). Molekiiler veya ortak bahge ¢alismalari yoksa iklim kosullari,
cografik yapi ve yayilis dikkate alinarak gen koruma birimleri 6rneklenmeye ¢aligilmaktadir (Eriksson, 1997).
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Sekil 5. Agag 1slahi ve orman gen kaynaklari iligkisi (Johnson vd., 2001)

Gen kaynaklarinin korunmasi konusunda, hatta koruma biyolojisinde kullanilan bir yaklasim merkez-marjinal
(center-marginal) hipotezi olmaktadir. Bu hipoteze gore; “genetik kaymanu, daha kiigiik ve yalitilmis (isolated)
populasyonlari, daha biiyiik ve daha az yaltilmis populasyonlardan daha ¢ok etkileyebildigi” varsayilmaktadir
(Channel, 2004; Vakkari vd., 2009). Boyle yaklasildiginda marjinal ve kenar populasyonlarin kirillgan oldugu, yani
degisen kosullara karsi uyum acisindan zorluklarla karsilasacagi ve kenar populasyonlarin direngsiz oldugu
algilanmaktadir. Ancak, merkez-kenar varsayiminin gegerli olmayabilecegi yoniinde arastirma sonuglar1 bulunmaktadir.

Kuslarda yapilan bir ¢alismada merkez-kenar hipotezi i¢in yapilan 145 ayr1 testten yalnizca 56 (%39) adedinde
bu hipoteze (merkez-kenar) uygun sonuglar elde edilmistir. Yine aymi makalede 45 tir (kapali tohumlular, agik
tohumlular, omurgalilar ve omurgasizlar) iizerinde yapilan aragtirmalarin derlemesinde, 27 (%60) tiirde merkez ve
kenar populasyonlarda genetik cesitlilik agisindan anlamli farklilik goériilmemis, tiirlerin ¢ogunlugunda merkez
populasyonlar daha yiiksek genetik ¢esitlilik gostermemistir (Channel, 2004).

Fagus sylvatica tiriiniin ti¢ kenar ve dort merkez populasyonun uyum (adaptation) agisindan kargilastirildigi
ortak bahce testinde, kenar populasyonlarin kis ve ilkbahar donlarina karsi daha dayanikli oldugu goriilmiis, bu
bulgunun da uyum agisindan don ve kis siirecinin ekolojik, evrimsel dnemini gosterdigini 6ne siirmiislerdir (Kreyling
vd., 2014). Bu ¢aligma zor kosullara uyum ag¢isindan kenar populasyonlarin daha basarili oldugunu géstermistir.

Thuja occidentalis i¢in merkez ve kenar populasyonlarda yapilan molekiiler ¢alismada merkez populasyonlarin
kenar populasyonlardan daha yiiksek allelik zenginlik, etkili populasyon biiyiikligii ve diisiik farklilagsma gosterdigi,
ancak benzer heterozigotluk derecesi gosterdigi, bu sonuglara gore de merkez populasyonlarda in situ korumanin yeterli
olabilecegi, ancak kenar populasyonlarda etkili populasyon biiyiikliigii i¢in ex situ yontemlerin devreye sokulmasi
gerektigini belirtmislerdir (Pandey ve Rajora, 2012). Dolayisiyla kenar populasyonlarin korunmasinda ek koruma
Onlemlerinin devreye sokulmasi ile merkez populasyonlarin islevine yaklastirilabilecegi anlagilmaktadir.

Fagus sylvatica’da kuraklik agisindan merkez ve kenar populasyonlarin karsilagtirilmasinda morfolojik,
fizyolojik ve fenolojik fidan &zellikleri agisindan kenar populasyonlar merkez populasyonlarla esit veya daha yiiksek
biyokitle iiretmistir (Rose vd., 2009). Kuraklik kosullarinda daha yiiksek biyokitle iiretimi de daha yiliksek uyum
anlamina gelmektedir.

Quercus suber’in 18 (10 kenar ve sekiz merkez) populasyonunda yapilan karsilastirmada hem kenar hem
merkez populasyonlar iginde farkli diizeyde ¢esitlilik bulundugu, bazi kenar populasyonlarin merkez populasyonlar
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kadar varyasyona sahip oldugu, bu nedenle bu kenar populasyonlarin gen koruma ve 1slah programlarina dahil edilmesi
gerektigi belirtilmistir (Jimenez vd., 1999).

Bu caligmalar kenar populasyonlarin, yerel seleksiyon ve diigikk gen akisi nedeniyle farklilastigini, bunun
sonucunda da bulundugu cevreye uyum saglayabildigini gostermektedir. Bu bakimdan kenar populasyonlarm tiiriin
yayilisimi tagimak agisindan, 6zellikle iklim degisikliginde onemi bilylik olmaktadir (Vakkari vd., 2009). Diger bir
anlatimla kenar populasyonlarin kiiresel iklim degisikligi sonucu tiiriin daha kuzey enlemlere ve daha yiikseklere dogru
yayilisinin genisletilmesinde bir liman olarak kullanilabilecegi diisiiniilmektedir. Bu diisiincede kenar populasyonlarin
zor kosullara uyum saglayabilmis olmasi etkili olmaktadir. Kenar populasyonlarin yerel uyum (local adaptation)
konusunda daha basarili olduguna dair bulgulara ulagilmistir (Kreyling vd., 2014). Bu durumun kenar populasyonlarin,
ozellikle dogal seleksiyonun etkisiyle, evrimsel siireglerini bulunduklar yoreye gore belirlemelerinden kaynaklandig:
diistiniilmektedir. Bu bakimdan kenar populasyonlara, tiiriin yayilisinin olusturdugu essiz (unique) ortamlara (kenar
bolgelere) uyum saglamasindan dolayi, gen koruma agisindan yiiksek oncelik verilmesi gerektigi belirtilmektedir (St.
Clair ve Howe, 2011).

Kenar populasyonlar genelde kiigiik hacimli populasyonlardir. Populasyon biiyiikliigii aslinda 1slah ve gen
koruma bakimindan gen frekanslarinin orani nedeniyle 6nem kazanmaktadir. Degisik biiylikliikte populasyonlarda
bulunabilecek gen frekanslari Tablo 1°de verilmistir (Johnson vd., 2001). Tablo 1’de 6rnegin %50 oraninda allellerin
bulunabilecegi populasyon biiyiikliigii 5-18 birey arasinda degisebilmektedir. Oysa %1 oraninda bulunan allellerin
bulunabilecegi populasyon biiyiikliikleri ise 269-754 birey olabilmektedir. Diger yandan %35 oraninda allellerin
bulundugu populasyonlar 59-117 birey arasinda Orneklenebilmektedir. Yukarida da deginildigi gibi 20 bireyle 10
generasyon sonunda eklemeli varyansta azalma ¢ok fazla olmamaktadir. Eklemeli varyans da dogal seleksiyon ve
dolayisiyla uyum icin 6énemli olmaktadir. Kenar populasyonlarda birey sayisinin diisiik oldugu varsayilsa bile uyum
acisindan 6nemli bir problem olugmayacagi goriillmektedir. Bu bakimdan kenar populasyonlar 6zellikle uyum agisindan
oncelikle degerlendirilmesi ve orman gen kaynaklarinin korunmasinda dikkate alinmasi diisiiniilmelidir. Diger yandan
bir¢ok kiigiik populasyon, eger olanaklar elveriyorsa bir tohum bahgesinde veya yapay bir mescerede bir araya
getirilerek allel frekanslari, dolayisiyla genetik ¢esitliligin artirilmasi da diistiniilebilecek bir segenek olabilir.

Tablo 1. Allel frekansina gore belirlenmis populasyon bityiiklitkleri (Johnson vd., 2001)

Allel Kang Gregorius Namkong Frankel et al.
Frekansi* (1979) (1980) (1988) (1995)
0.5 18 6 5

0.2 31 21 14

0.1 49 51 29

0.05 79 117 117 59

0.01 269 754 597 299

*Allel frekansi ve populasyon biiyiikliigiinde yazarlar farkli yontem ve yaklagimlar kullanmuslardir.
4. Sonug¢

Habitat ve orman alani kayiplarinin yasandigi giiniimiizde, orman gen kaynaklarii korunmasi agag 1slahi
calismalar1 ve degisen kosullara uyum agisindan bir giivence olusturmaktadir. Orman gen kaynaklariin korunmasinda
evrimsel slirece uygun bir yaklasim izlenmesi, evrimsel siireglerin birbirleri ile etkilesiminin de dikkate alinmasi
gerekmektedir. Bunun i¢in de orman gen kaynaklarimin korunmasinda gen koruma birimlerinden olusan bir ag
olusturulmasi, tiriin tiim yayilisinin dikkate alinmasini ve evrimsel siirecin tiirlin tiim yayilisinda siirdiiriilmesini
saglayabilecektir. Bu anlamda orman agaclarinin pek cogunun yayilisinin uluslararasi diizeyde oldugu dolayisiyla gen
koruma aginin da uluslararasi diizeyde olusturulmasi evrimsel siirecin bir geregi olmaktadir.

Tirtin uyum ve yasammin siirdiiriilmesinde kenar populasyonlar onem tasimaktadir. Arastirmalardan kenar
populasyonlarin 6zellikle uyum agisindan merkez populasyonlardan bazi {stiin yonlerinin oldugu da anlasilmistir.
Diger yandan kenar populasyonlarin tiiriin yayilisinin olusturdugu essiz kenar ortamlara uyum saglamasi, kenar
populasyonlara tiiriin evrimsel siireci agisindan ¢ok Snemli bir islev kazandirmaktadir. Hatta iklim degisimi sonucu
tiirlin yeni alanlara yayilmasinda kenar populasyonlarin adeta bir liman olusturabilecegi 6ngoriilmektedir. Bu bakimdan
merkez populasyonlar yaninda kenar populasyonlarin korumasi, orman gen kaynaklarmin korunmasinda mutlaka
dikkate alinmalidir. Gen koruma agisindan kenar populasyonlarin degeri ise igerdigi allel frekanslarina (0.5, 0.1, 0.01
gibi) gore degerlendirilebilir.
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Abstract

Forests are key ecosystems for biodiversity conservation and ecosystem services provided to society. They are
a source of wealth and jobs in rural areas and also contribute to the quality of the environment, because they contribute
to water retention, flood protection, reduce climate change by absorbing and storing 10% of carbon emissions in the
EU. EU forests and other wooded land now cover 155 million ha and 21 million ha, respectively, together more than
42% of EU land area (EU, 2015). Forests are not evenly distributed. Similarly, the qualities of forests and their
management types in the various regions and countries are diverse. Despite the high value services that forests provide,
they are not always adequately protected and effectively utilized. According to FAO about 13 million hectares of
world forest are lost every year. Competing and conflicting demands for land use are likely to grow further towards
2050, when 9 billion people will be sharing one planet and its limited resources, under changing climate patterns and
socio-economic conditions. The reasons of forest ecosystem degradation are diverse. According to the United Nations
Framework Convention on Climate Change (UNFCCC, 2007) secretariat, the overwhelming direct cause of
deforestation is agriculture. Subsistence farming is responsible for 48% of deforestation; commercial agriculture is
responsible for 32% of deforestation; logging is responsible for 14% of deforestation and fuel wood removals makes up
to 5% of deforestation. Threats to forests also threaten biodiversity hotspots, economic prosperity and development.
From this aspect due attention should be given to the protection of forests not only at European level but also nationally.
The paper is focused on the current status of forest degradation in Slovakia.

Key words: representative geoecosystems, forest ecosystems, Slovakia, degradation of forests, stress factors
1. Introduction

Forests in addition to production aspects, such as biomass production are also very important in terms of
securing various ecological and environmental functions. Significant are not only from aspect of the biodiversity
protection and protection of landscape stability, but significantly contribute to the protection of other landscape
components (natural resources) - in particular to the protection of water and soil resources. They help to regulate a
variety of landscape phenomena and processes. The important thing is also their role in protection against
manifestations of natural risks and hazards, especially from occurrence of erosion-accumulation processes, landslides,
floods, etc. Many fulfill a number of cultural services, such as rest-relaxation, recreation, scientific-educational function
etc. Despite irreplaceable functions of forests in the landscape, forest resources in Slovakia are constantly threatened by
various stressors.

The most important of them are: disproportional wood cutting in forest ecosystems and their current
substitution by artificial monocultures, shrinkage of forest ecosystems due to spreading technosphere, endangering of
forest copses as a result of developing recreational activities, extinction of forest ecosystems caused by various pests.
Despite of these negative impacts on forest ecosystems there is still significant acreage of valuable forest ecosystems in
Slovakia.

In Slovakia the forest ecosystems cover almost 41,1 % of the country’s total area (2 015368 ha). Timber
land of the total area of forest land formed 96,4 % (1 941 531 ha), which represents the equivalent of 3,72 km? per
1000 inhabitants. Tree species composition of forests is quite varied. There is a positive proportion of deciduous trees
(61.4%) compared to coniferous trees (38.6%). Out of these forests, 40 up to 45% are seminatural, their tree species
composition differs only slightly from the primeval forests. These forests are from natural regeneration in general. The
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most important tree species of forest ecosystems in general are beech (Fagus sylvatica L.) (32,7 %), spruce (Picea
abies L.) (27,5 %), oak (Quercus sp.) (11,3 %), Scotch pine (Pinus sylvestris L.) (7,7 %) and fir (Abies alba L.) (4,6 %).
In our forests there are also introduced tree species (eg. Acacia, poplars, black pine and douglas fir, grand fir, eastern
white pine, red oak, chestnut, horse chestnut and maple ashleaf ). This is a total of 24 invasive kinds, and their
proportion is 2.93%. The most widespread invasive species is Robinia pseudoaccacia L., Acer negunda I., Aialanthus
altissima (Mill.), are problematic too (Ministry of Environment, 2014).

Most of the forests are economically exploited. On the commercial forests it accounts for up to 71.2%.
Protective forests occupy 17.1% of total area of Slovakia and area of forests with specific statement is 11.7%.

From the perspective of the protection of biodiversity and the landscape stability, in which the predominant
role played by forest ecosystems, it is necessary to maintain the widest possible range and diversity of natural forest
ecosystems. In Institute of Landscape Ecology of the Slovak Academy of Sciences has elaborated methodology for the
evaluation of the current status, as well as the protection and threat to forest ecosystems. Degradation of forest
ecosystems is assessed in two aspects: quantitative and qualitative. To evaluate the quantitative changes the model of
representative geoecosystems has been developed. The assessment of the qualitative aspects is based on the coefficient
of species composition and coefficient of defoliation. The basic goal of the paper is to present the methodology for
assessing forest degradation and its application in the territory of Slovakia.

2. Materials and methods

Forest ecosystems are threatened by various stress factors. Stress factors can have a natural and antroghenous
provenance (Izakovicova et. al., 1997). Nature arise as a result of evolutionary forces in the nature. The climate change
is a serious factor threatening forest ecosystems. Natural stress factors can be divided into two basic groups: the abiotic
factors as all the harmful action of wind, snow, rime, and draught, and the biotic factors as mostly spruce bark and
wood boring insects lead followed by the leaf-eating and sucking insects, putrefaction, tracheomycoses, and wild
animals. However, there is much more dangerous effect of the anthropogenic stressors, anthropogenic atressers which
are the negative impacts of human activities. Human activities operate in landscape as stress factors and it means
environmental factors causing stress, which have either directly (primary stress factors) or indirectly (secondary stress
factors) reduced and devastated landscape and its landscape elements (Selye, 1966). The load of forest ecosystems by
stress factors is interpreted as a set of unsubstantial influences, which negatively acts in forests and its components and
instigate various chemical, physical, bacteriological and other changes in landscape (Charvat, 1969; Balej, 2004).

Primary anthropogenic stress factors are represented by the physical occupation of the forests and alteration
of natural ecosystem. The group includes any semi-natural and artificial anthropogenic elements (industrial and
agricultural facilities, transport areas and lines, areas of intensive farming and forestry, areas of housing, and
recreation). All of these primary stress factors can be specified according to the occupied area. Their positions in
landscape causes changes in land-use and subsequently deforestation of landscape (Biirgi et. al., 2004; Csorba, 1996;
Jensen, 2000; Turner et al., 2001).

Secondary anthropogenic stress factors represent negative effects caused by human activities that cannot be
specified only according to their scope. Secondary stress factors disturb and endanger the evolution of natural
ecosystems. The most important secondary anthropogenic stressors include production of emissions and subsequent
transport emissions, negative influences of logging, etc. (Scharpf, 1980; Balej, 2004; 1zakovi¢ova, Oszlanyi, 2013).

3. Results
Effects of stress factors are reflected in both quantitative as well as qualitative threat of forest ecosystems.
3.1. Quantitative threat

Quantitative threat has been evaluated on the basis of representative forest geoecosystems. Representative
Geoecosystems (REPGES) are comprehensive landscape-ecological units characterised by a set of abiotic components
(of lithosphere, hydrosphere and atmosphere), biotic components (vegetation including the bio-geographical aspects). A
system of representative potential geoecosystems on supraregional level at scale of 1: 500 000 (Miklos at. al., 2006)
has been developed for Slovakia. The aim was to prepare a systemic scheme for the strategy of protection for life forms
and life conditions on the level of the state, in other words a list, which contains all strategically important forest
geoecosystems of Slovakia in order to preserve and protect all valuable and representative forest ecosystems.

The basis for the delimitation of units was the choice of potential vegetation units and properties of
abiocomplexes. Hence, the potential REPGES expreses the potential state of landscape free of any human interventions.
In this way they provide information what types of forest ecosystems originally existed in the territory of Slovakia.
Subsequently the REPGES have been reassessed based on the present use, the existing real vegetation and the species
composition of forest.
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Over history, Man has distinctly interfered in structure of REPGES particularly by taking in and deforesting
the forest ecosystems and changing them into arable or grassland. Massive intensification of agriculture came in time of
collectivisation and socialisation. It meant the deforestation, land consolidation, dryout, alteration of hydrological
regime, and the like. Increased use of heavy machinery led to the removal of the remaining vegetation and the country
gradually changed into the deforested, landscape-ecologically instable and heavily exploited agricultural landscape.

Apart from deforestation, intensified agriculture caused the disappearance of some representative forest
ecosystems above all in geographical regions with favourable natural conditions for the development of agriculture,
namely in the lowland and plain relief with the most fertile soils and encouraging climatic (warm) conditions. Examples
of so affected Slovak regions include the lowlands and hill lands of the Danube Plain, Danube Hilly Land, East
Slovakia Flatland and Hill Land, South Slovakian Basin. Ecosystems in mountain basins were also markedly affected
(Basins of Zvolen, Roziiava, Zilina, Kosice, Turiec, Basin of the River Hornad, and the Sub Tatra Basin).

Regarding the change of forest ecosystems into agroecosystems the REPGES of river floodplains, proluvial
cones, loess tablelands and hill lands, big plains, lowland or basin foothill depressions with alluvial forests, bog alder
woods, oak-hornbeam or turkey oak woods were the most changed. These REPGES have been changed because of the
demand of massive agricultural production. Arable land dominates here as it covers more than a half of the area.

Urbanisation and industrialisation also significantly interfered into the natural structure of REPGES. The
negative outcome was not only because of occupation of the area of natural ecosystems by technical objects but because
of production of pollutants, noise, dust, and radiation, which affected the natural development of many ecosystems. As
in case of agriculture, urbanisation and industrialisation altered the most of the lowlands and basins and particularly the
river floodplains, terraces, proluvial cones, big plains, loess tablelands and hill lands, polygenic hill lands or dissected
pediments.

From the spatial point of view the territories with the highest coverage of forest ecosystems are the
mountainous areas with high representation of natural ecosystems, and in the opposite, only a small portion of forest
ecosystems have been preserved in lowlands: the Danube Plain, Danube Hilly Land, East Slovakian Flatland, south
Slovakian basins, Lower Morava Dell, Valley of the River Vah and the like. The dominant element of landscape
structure here are large-blocks of arable land or urbanised areas. Adverse ecological quality of spatial structure is also in
basins (Zvolenska, Tur¢ianska, Zilinsk4, Ziarska, PlieSovska, etc.) where the share of forest ecosystems does not exceed
30% of the total area.

3.2. Qualitative threat

From qualitative aspects, forest ecosystems are threatened by several abiotic, biotic and anthropogenic factors.
Due to abiotic factors, first of all the harmful action of wind, snow, rime, and draught, 1335,9 thousand m3 of wood
was damaged, while more than 85,6 % of damage was caused by wind, in 2013. Among the damaging biotic agents in
forests, the spruce bark and wood boring insects lead, followed by the leaf-eating and sucking insects, putrefaction,
tracheomycoses, and game. The most important biotic agent was the spruce bark beetle (Ips typographus L.) with more
than 89% share in total wood matter attacked by insects. Spruce trees are the most affected species (99.6 %). 500 m* of
wood were damaged by leafeating and sucking insects (Ministry of Environment, 2014). Phytopatogenic organisms
damaged 215,2 thousands m* of wood, while the most important patogenous factor was Honey fungus (Armillaria
mellea (Vahl) P. Kumm).

Different pollutants can be included to the anthropogenic factors most by threatening forest ecosystems and
also negative effects of logging often accompanied by changes in species composition. Emissions represent 73% of
anthropogenic factors. They are produced by the industry, urbanisation, and transports but there are also chemicals
from forestry and agriculture. Among the most important harmful substances at present are sulphur, nitrogen oxides
carbon monoxide, carbohydrates, organic substances and dust particles.

The biggest producers of pollutants escaping to the air (primary pollution) in Slovakia are still energy,
transports, metallurgical engineering, and chemical industries. The principal sources of pollution in the rural areas are
the individual heating systems/hearths. In 2013 there were specified forest areas threated by emissions with total area of
3358 ha (of which 82.8% conifers). The most loaded areas are around big industrial centres such as Bratislava, KoSice
— Presov, Dolné Povazie (Trnava, Sered’, Sala, Galanta, Nové Zamky), Horné Povazie (Trencin, Puchov, Povazska
Bystrica), Central Spi§ (Krompachy, Spisska Nova Ves), Horna Nitra (Prievidza, Handlova, Partizanske), Pohronie
(Ziar nad Hronom, Banska Bystrica, Zvolen), Zemplin (Vojany, Strazske, Vranov nad Toplou, Snina, Humenngé),
Zilinska Basin (Zilina), Tur¢ianska Basin (Martin), Popradska Basin (Poprad) and etc.

The least damaged trees are beech, European hornbeam and spruce (Fagus sylvatica L., Carpinus betulus L.,
Picea abies L.). The most damaged tree species are oak, scotch pine and fir (Quercus sp., Pinus sylvestris L., Abies
alba L.). The areas with the worst long-term forest health remain Kysuce, Orava and Spi$-Tatra area.

Random factors threatening the forest ecosystems are also fires (Turner et al., 2001). In 2013, 233 forest fires
on the total area of 270 ha were recorded in Slovakia (Ministry of Environment, 2014). The most often reasons of fires
in forests are the burning fires in nature, deliberately igniting by unknown persons, burning grass and vegetation in
spring months.
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In spite of the negative impact on forest ecosystems, significant area of valuable forest ecosystems still
remained in the territory of Slovakia. Semi-natural forests make up approximately 40-45% of the total forest area.
These forests are naturally regenerated and their species composition is only little different from the natural forests.
Slovakia maintains more than 70 fragments of natural virgin forests.

In terms of the coefficient of naturalness of plant associations, low values have been also identified in regions
with high level of forestation but these are secondary forests with markedly changed species composition: the Valley of
the River Vah, the Upland of Turzovka, Beskydy Upland, Borskd Lowland, Valley of the Upper Hron, Oravské
Beskydy Mts., Kozie Chrbty Mts., Moravsko-Sliezske Beskydy Mts., etc.

More than a half of natural forest ecosystems was found in 13 REPGES, which are mostly located in
mountainous and areas with difficult access such as those in the Velka Fatra Mts. Kremnické Mts., LevoCské Mts.,
Skorusinské Mts., Oravské Beskydy Mts. and partially also in the High Tatras and Low Tatras. Many of them contain
biotopes of national and international importance.

4. Conclusions and discussion

Human society and global economy are inextricably linked to forests. More than 1 billion people depend on
forests for their livelihoods. And forest ecosystems play a crutial role in stabilizing the climate; providing food, water,
wood products, and vital medicines; and supporting much of the world’s biodiversity. Despite decreased deforestation
rates in some regions, forest ecosystems are still under great threat. According to World Resource Institute Research, 30
percent of global forest cover has been cleared, while another 20 percent has been degraded. Most of the rest has been
fragmented, leaving only about 15 percent intact (WRIR, 2015). Similarly, forests in Slovakia are constantly threatened
by diverse factors, natural or anthropogenic. History has shown that human beings have often considered the forest as a
space that must be cleared in order to develop activities other than forestry (particularly farming), and used, eventually
beyond its capacity to regenerate itself, as a wood and forage resource (Lanly, 2003).

From this aspect, to forest ecosystems proper protection should be given. In all countries, the decisions have to
be taken respecting all aspects of forest ecosystems importance, their sound utilization and management based on good
knowledge of situation and of changes. It is important at the outset to carefully distinguish between the underlying
causes of deforestation and forest degradation, about which there might be divergent views, and the actual factors,
which could be part of the area of objective observation (Lanly, 2003). Considerable attention needs to be paid to
assessment factors threatening ecosystems. The factors are either direct landscape (Biirgi et al., 2004; Jensen, 2000;
Turner et al., 2001) -in the case the replacement of a forest area by a agricultural land, antropogenous areas, or indirect
(Balej, 2004; Izakovicova and Oszlanyi, 2013), as the impact of air pollution, climatic changes, etc.

Many of the world's forests and woodlands are still not managed sustainably. Some countries lack appropriate
forest policies, legislation, institutional frameworks and incentives to promote sustainable forest management, while
others may have inadequate funding and lack of technical capacity. Where the forest management plans exist, they are
sometimes limited to ensuring the sustained production of wood, without paying attention to the many other products
and services that forests offer. View to ensuring effective protection of forest ecosystems and their services, it is
necessary to apply sustainable forest management. Sustainable forest management addresses forest degradation and
deforestation while increasing direct benefits to people and to the environment. At the social level, sustainable
forest management contributes to livelihoods, income generation and employment. At the environmental level, it
contributes to important services such as carbon sequestration and water, soil and biodiversity conservation (FAO,
2014). In view of ensuring sustainable use of Slovak forest ecosystems is needed:

e To strengthen the protection of forest representative ecosystems, especially those with low spatial
representation and which are classified as priority forest habitats of European importance.

e To develop programs for protected areas which include its forest ecosystems, complete zoning of national
parks based on ekosozological principles.

e To resolve compensation to owners for property losses resulting from the limited use of forest ecosystems
from the aspect of their protection needs.

e To revitalize the damaged forest ecosystems particularly in the region: Tatry, Velka Fatra, JelSava. Cubenik,
Vihorlat, Orava, Kysuce a pod.

e To prevent the destruction and degradation of riparian forests and other riparian vegetation, which are
threatened by either direct drive due to the implementation of investment activities, as well as in consequence
of indirect action, such as changing the hydrological regime, contamination of the environment etc.

e To create functional territorial system of ecological stability. The biocentres must be represented by all
representative forest ecosystems of the regions, in case their absence it is necessary to complete them or to
revitalize

e To implement technological measures focused on reducing the stress factors which negative endanger forest
ecosystems (elimination of sources of pollution).

e To strengthen research of the impact assessment of climate changes on forest ecosystems and to realise to
necessary measures
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To complete or develop a complex and systematic monitoring system aimed to obtain information on the
status of forest ecosystems.
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Abstract

Planned development was adopted in Turkey in 1963 and the country commenced to construct development
plans that reflected the direction, objectives, tools and resources of economic policies. When ten development plans that
were penned between 1963 and today are examined, it could be observed that each development plan included
principles, policies and strategies to resolve the problem of rural development, however, the solution to that problem
was never finalized. It could be observed that previous development plans attempted to create cooperatives to increase
the welfare of rural population and provided individual or cooperative loans and tried to extend social forestry activities
to support the people living in rural areas. However, the fact that the forestry industry alone bore the burden of
developing the rural population resulted in a failure in reaching the goals set for rural development due to the
perspective of the forestry organization towards rural development and precarious nature of the department that was
entrusted with rural development in this organization.

Key words: Turkish Forestry, rural development, development plans

%

Tiirkiye ormancihiginda kirsal kalkinma-orman kaynaklarinin tahribi iliskisinin Tiirk kalkinma planlan
kapsaminda degerlendirilmesi ve Kazakistan ormanciligi icin saptamalar

Ozet

1963 yilindan itibaren kalkinmada planli déneme gecen Tiirkiye, ekonomi politikalarinin genel gelisme
yOniinli, amaglarini, araglarini ve kaynaklarini ortaya koyan kalkinma planlari hazirlamaya baslamistir. 1963’ten
giinlimiize kadar hazirlanmis olan on adet kalkinma planlar1 incelendiginde; her bir kalkinma planinda, kirsal kalkinma
sorununun ¢oziimiine yonelik ilkeler, politikalar ve stratejiler belirlendigi, ancak bu sorunun ¢6ziime kavusturulamadig:
goriilmektedir. Kalkinma planlarinda, kirsal halkin refahini artirmaya yonelik olarak kooperatifciligin etkinlestirilmek
istendigi, ferdi ya da kooperatif kredileri verildigi ve sosyal ormancilik faaliyetlerinin yayginlastirilmaya c¢aligilarak
kirsal kesim halkia destek olundugu goriilmiistiir. Ancak, kirsal kesimi kalkindirma yiikiiniin sadece ormancilik
sektoriiniin omuzlarinda olmasi, ormancilik drgiitiiniin kirsal kalkinmaya bakis acist ve ormancilik orgiitiinde kirsal
kalkinmayla ilgilenen birimin istikrarli bir yapida olmamasi gibi nedenlerden dolayr kirsal kalkinmada ulagilmak
istenen hedeflere ulagilamamaktadir.

Anahtar kelimeler: Tirkiye Ormanciligi, kirsal kalkinma, kalkinma planlari
1. Giris

Ulke ekonomisinde énemli yer isgal eden sektdrlerin amag, ilke, hedef ve politikalarinin belirlendigi, iilkemizin
planl kalkinma donemine girdigi 1963 yilindan beri diizenli olarak hazirlanmakta olan kalkinma planlari (Tiirker,
1999); dengeli bir kalkinma hizin1 gerceklestirmek, gelir dagilimini iyilestirerek bolgeler ve katmanlar arasi gelismislik
farkint ve issizligi azaltmak, yapisal degisiklikleri saglamak, doviz tutumunun gelistirilmesi ve kaynaklarin etkin ve
akiler kullanimimi saglamak gibi makro diizeydeki amaglari tasimaktadir (Geray, 1998). Dolayistyla tiim sektdrlerin bu
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amaclara uygun bir bi¢imde yonlendirilmesi, baska bir deyisle, sektoriin amag ve stratejilerinin makro amaglar ve
stratejiyle tutarlilik arz etmesi gerekmektedir. Orman kaynaklarinin yonetimi yahut kisaca ormancilik tiim politikalarini
buna uygun olarak saptamak ve uygulamak durumundadir (Geray, 1998).

Diger taraftan; Tiirkiye genelinde 21 375 kdyde, 7, 1 milyon civarinda niifus ormanlarin i¢inde veya bitisiginde
yasamakta ve ihtiyaglarimi gidermek amaciyla ormanlardan agmacilik, kagak¢ilik ve hayvan otlatma seklinde
faydalanmaktadir (Kalkinma Bakanligi, 2014). Bu durum, ormanlar iizerindeki baskiy1 daha da artirmakta ve Tirkiye
ormanciligmin 6nemli sorunlarindan birini olugturmaktadir.

Bununla birlikte; birincisi 1963 yilinda ve onuncusu 2014 yilinda diizenlenen; {ilkenin ekonomi politikalarinin
genel gelisme yoOniinli, amaglarini, araglarin1 ve kaynaklarmi ortaya koyan Kalkinma Planlarinin hemen hemen
tiimiinde, ormanlarla i¢ ice yasayan kirsal kesimin kalkindirilmasi ve refah diizeylerinin arttirtlmasina yonelik hedefler
ve politikalar belirlenmistir. Nitekim; kirsal niifusun, odun ve odun dig1 orman iiriinlerine olan taleplerinin kargilanmasi
ve gelirlerinin arttirilmasi; agaclandirma ve bozuk orman alanlarmin imar ¢aligmalarinda kirsal niifusun istihdam
edilmesi; fistikcami, akasya ve benzeri ¢ok yonlii faydalanmay1 saglayacak sosyal ve tarimsal ormancilik faaliyetleri ile
tibbi, hos kokulu ve siis bitkileri iiretiminin gerceklestirilmesi, enerji ormani tesisi yayginlastirilmas: ve 6zel araziler
iizerinde kavak gibi hizli gelisen agac tiirleriyle agaclandirma uygulamalarinin tesvik edilmesi, belirlenen politikalar
kapsaminda ifade edilebilir. Bununla birlikte; (2007-2013) yillarin1 kapsayan dokuzuncu plan déneminde, “Ulusal
Kirsal Kalkinma Strateji ve Kirsal Kalkinma Plan1” adini tagtyan belge, kirsal kalkinma sorununun Tiirkiye ormanciligi
acisindan tasidig1 6nemin en agik gostergesi olmaktadir.

Bu ¢alismada giiniimiize kadar hazirlanan on adet kalkinma planinda yer alan kirsal kalkinma politikalar
incelenecek ve bu politikalarin uygulanma seviyeleri belirlenerek; ormanla i¢ ice yasayan ve ormanlarin tahribine
sebep olan kirsal kesimin refah diizeyinin arttirilmas: yollarina deginmekle birlikte; Kazakistan ormanciliginin en
o6nemli sorunlarindan biri olan toprak bozunumuna neden olan kirsal kalkinma sorunu arasinda baglanti kurularak, Tiirk
ormanciligt kalkinma planlar1 ve orman kaynaklari tahribi-kirsal kalkinma tecriibelerinin Kazakistan ormanciligi
acisindan paylagimi yapilacaktir.

2. Materyal ve yontem

Tiirkiye ormanciliginda kirsal kalkinma ve orman kaynaklari tahribi iligkisinin belirlenmesi noktasinda,
giiniimiize kadar diizenlenmis olan 10 adet Kalkinma Plan1 ve Ormancilik Ozel Ihtisas Komisyon Raporlari bu
¢alismanin temel materyalini olusturmaktadir. Bununla birlikte, konu ile ilgili yapilmis olan bilimsel ¢alismadan da
istifade edilmistir. Ayrica, her bir kalkinma plan1 incelenerek, kirsal kalkinmay1 saglamaya yonelik olarak belirlenen
ilke, politika ve stratejiler tespit edilmis ve neticede ulasilmak istenen hedeflere ne seviyede ulasildigi belirlenmeye
calisilmigtir.

3. Bulgular

(1963-1967) yillarim1 kapsayan 1. Bes Yillik Kalkinma Plan1 (BYKP)’nda, kalkinmay: saglamak i¢in alinmasi
gereken tedbirler olarak, orman i¢inde yasayan halkin bulunduklar1 yerde kalkindirilmasina 6nem ve dncelik verilecegi
ve bu kapsamda kooperatiflerin kurulmasmin desteklenecegi belirtilmistir. Ote yandan yakacak odun kullanimin
azaltmak amaciyla oduna ikame olabilecek linyit liretiminin arttirilmasi ve soba ve ocak kullanimini yayginlastirmak
adina halkm bilinglendirilmesi diistiniilmiistiir (DPT, 1963).

2. BYKP’de ise, orman- halk iliskilerinin, ormanlarin isletilmesi ve korunmasi bakimindan diizenlenmesinin
gerekli oldugu, ormancilik sektdriiniin temel ilkelerinden biri olarak kabul edilmistir. Ilave olarak, planda Tiirk
ormanciligimin karsilastigi en biiyiik sorunun, ormanlar igerisinde yasayan kirsal niifusun ormanlar tizerinde olusturdugu
yogun baski oldugu tespiti yapilmistir. Aym1 kalkinma planinda ayrica; bu baskinin orman-halk iligkisini bozdugu,
orman i¢i kdy halkinin iginde bulundugu sartlar nedeniyle arazi kazanimu, izinsiz kesim ve diizensiz otlatmalar seklinde
zararlar vererek ormanlarin tahribine neden oldugu da ifade edilmistir (DPT, 1967).

1973-1977 yillarin1 kapsayan 3. plan déneminde, orman kdoyliilerinin sosyo-ekonomik durumunu iyilestirmek
amaciyla 1007 orman koy kalkinma kooperatifi kurulmus; orman kadastrosunun tamamlanmamis olmasi, orman-halk
iliskisini olumsuz etkileyen nedenlerden biri olarak goriildiigii icin kadastro c¢aligmalarina hiz verilmek istenmistir.
Planda dikkat ¢eken bir nokta; ongériilen hedeflere ulasiimasi noktasinda orman-koylii iligkilerinin, tiim kuruluslarla
isbirligi yapilarak diizenlenmesi ihtiyacinin “Ilkeler ve Tedbirler” basligi altinda ifade edilmesidir (DPT, 1973).

Benzer sekilde 4. plan doneminde, orman kdyliilerinin hayat niteligini artirmak i¢in, Devlet-Orman-Koyli
iliskilerinde soruna neden olan miilkiyet belirsizligini ortadan kaldirmak ilke ve politika olarak benimsenmistir.
Bununla birlikte; kirsal yerlesim merkezlerinde siirdiiriilecek etiit - proje ¢alismalariyla orman kdyliisiiniin sosyal refah
diizeyini yiikseltici faaliyetlere devam edilecegi, orman isletmeciliginde ve orman {iriinlerinin degerlendirilmesinde
orman koyliilerince kurulan kooperatiflerin etkinliginin artirtlacag: ifade edilmistir (DPT, 1979).

Ormancilik sektoriinlin tarim sektorii igerisinde degerlendirildigi 5. BYKP’de, ormanlarin erozyon, kagak
kesim, agma ve otlatmaya kars1 korunmasina yonelik etkin miicadelelerin yapilacagi ifade edilirken; orman koyliilerinin
sosyo-ekonomik gelisimini saglayan faaliyetlerin devlet¢e desteklenerek orman kdoylisiiniin kalkindirilacagi ve
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korunacagi ve 6831 sayili kanunun 2. maddesi (a) ve (b) bentlerinin uygulamalarinin siiratlenecegi belirtilmistir (DPT,
1985a; DPT, 1985b).

1990-1994 yillarin1 kapsayan 6. plan doneminde, ormanlarin iginde ve bitisinde yasayan orman koylisi
niifusunun 10,1 milyon oldugu belirtilmis ve bu saymim zamanla daha da artacagina yonelik tahminler yapilmistir.
Planda, orman kéyliilerinin ge¢im kaynaklarinin tarima uygun olmayan arazilerde ve ilkel tekniklerle yapilan tarima,
hayvanciliga ve ormancilik faaliyetlerine dayandigi vurgulanmistir. Benzer sekilde ayni planda; ormancilik
faaliyetlerinde de kirsal kesim halkinin ancak bir kismina ve belirli mevsimlerde is imkani saglandigindan orman
isciliginin de tatmin edici seviyede olamadig1 ifade edilmektedir. Bununla birlikte; orman kdylerinde her tiirlii ingaatta
ahsap malzemenin kullanilmasi, gerek yapim ve gerekse onarim sirasinda kullanilan ydntemlerden dolayi, ahsap
malzemede 6nemli kayiplar olmasi; orman koylerinde yapilan sagliksiz yapilarin 1sitmada enerji kaybi olusturmasi
nedeniyle 1sinma amaciyla kullanilan odun miktarinda biiyiik artiglarin olmasi 6énemli diger sorunlar1 olusturmaktadir.
Bu sorunlar1 gidermeye yonelik olarak, 6zellikle Karadeniz ve Akdeniz bolgelerinde dam ortiiliigii olarak kullanilan
ahsap malzeme yerine galvanizli sa¢ veya kiremit kullanim1 desteklenerek orman tahribatinda goézle goriiniir azalma
saglanmigtir. Yine, orman koyliilerine verilen 1s1 verimi yiiksek 1sitma-pisirme araglari ile yakacak odun tiiketimi
azalmistir (DPT, 1990).

1996-2000 yillarmi kapsayan 7. BYKP’de, “orman kdyliisiiniin sosyal refah seviyesini yilikseltmek ve ormanlari
daha etkin korumak ve gelistirmek” hedefi dogrultusunda, 6zel orman kurma, sosyal ve toplum ormancilig
faaliyetlerinin desteklenecegi vurgulanmstir (DPT, 1996). Ote yandan; 1997 yilinda yapilan niifus sayimina gére orman
kdylerinde yasayan kisi sayist 7 milyon olmus (DPT, 2001), diger bir ifadeyle orman kdylerindeki niifus kente go¢
nedeniyle azalmaya baglamistir. Ayrica; 1974-2000 yillar1 arasinda Orman Koéyliileri Kalkinma Fonu’ndan verilen
kredilerle is imkanlar1 saglanmig, 1975-1999 yillar1 arasinda 401 kooperatif tarafindan uygulanan 446 projenin Orman
ve Ky Iliskileri Genel Miidiirliigii (ORKOY) kaynaklarindan desteklenmesi sonucunda 12 964 orman koyliisii istihdam
edilmistir. 7.BYKP déneminde; ORKOY tarafindan kooperatiflere yapilan kredi yardimlari kapsaminda toplam 300
adet proje yapilmas: 6ngoriilmiis ve gergeklesen proje sayisi 127 olmustur. Yine ayni plan doneminde kooperatiflere
yapilmasi diisiiniilen kredi yardimlari toplam 750 milyar TL olurken, gerceklesen kredi yardimi 261 milyar TL olmustur
(DPT, 2001).

8. BYKP’de, iktisadi faaliyet koluna gore, yoksul niifus i¢inde % 73,5 pay ile tarirm ve ormancilik ile
ugrasanlarin en biiyiik yoksul 6begi olusturdugu tespiti yapilmistir. Orman koyliisiiniin kalkindirilmasi amaciyla; mese,
akasya, fistik cami1 ve benzeri ¢ok yonlii yarar saglayan tiirleri iceren sosyal ve tarimsal ormancilik faaliyetleri ile tibbi,
hos kokulu ve siis bitkileri iiretiminin gelistirilecegi ve enerji ormanlar1 tesisinin yayginlastirilacagi belirtilmistir
(DPT,2000; DPT,2001).

2007-2013 yillarin1 kapsayan dokuzuncu plan doneminde, Ulusal Kirsal Kalkinma Stratejisi dogrultusunda,
Kirsal Kalkinma Plani’nin hazirlanarak uygulamaya konulacagina ve kirsal kesimin kaynak ihtiyacinin giderilmesine
yonelik olarak uygun finansman araglarinin gelistirilecegi ve yayginlastirilacagina vurgu yapilmistir (DPT, 2007a). Bu
plan doneminde “Ulusal Kirsal Kalkinma Strateji ve Kirsal Kalkinma Plani” adini1 tagiyan ayr bir belgenin diizenlenmis
olmasi; kirsal kalkinma sorununun Tiirkiye ormancilif1 agisindan tasidigi dnemin en agik gostergesi olmaktadir. Yine
ayn1 plan doneminde, orman koyleri yakinindaki agaclandirma ve imar caligmalar1 sirasinda uygun alanlarda, yerel
halkin odun ve odun dis1 orman iiriinleri ihtiyacini karsilama ve gelir saglamaya uygun agac, agaccik ve diger bitki
tirlerinin kullanilmasimin desteklenmesine dnem verilmesi gerektigi ifade edilmistir. Bununla birlikte; ilgili donemde
her yil 750 aileye sosyal nitelikli, 4586 aileye ekonomik nitelikli olmak iizere toplam 5336 aileye kredi destegi
saglanmasi ve bdoylelikle 17 944 adam / yil istihdam olusturulmasi 6ngoriilmiistiir. Ayrica, planlanan ferdi ve
kooperatif kredi desteklerinin gerceklestirilmesi ile saglanan katma degerin 243.680 YTL olacagi da tahmin edilmistir
(DPT, 2007b).

Diger taraftan; Dokuzuncu Kalkinma Plani déneminde kirsal kalkinma politikalari, agirlikli olarak kirsal
altyapinin gelistirilmesini ve tarim disi ekonomik faaliyetlerin gesitlendirilmesini destekleyecek sekilde tarim
politikalarryla esgiidiim igerisinde uygulanmustir. Dokuzuncu Kalkinma Plani1 doneminde Ulusal Kirsal Kalkinma
Stratejisi (UKKS) cercevesinde kirsal ekonominin giiglendirilmesine, insan kaynaklarimin gelistirilmesi ve yoksullugun
azaltilmasima, hayat niteliginin artirilmasina, siirdiiriilebilir kaynak kullanimi ve c¢evrenin korunmasina agirlik
verilmistir. Bunlara ek olarak, kirdan kente gé¢ dinamiklerinin yavaglamakla birlikte devam ettigi de ifade edilmektedir
(DPT, 2013).

Halen yiiriirliikte olan ve 2014-2018 yillarin1 kapsayan 10. Kalkinma Planinda ise; kirsal kalkinma politikasinin
temel hedefi, kirsal toplumun is ve hayat kosullarinin bulundugu yoérede iyilestirilmesi olarak ifade edilmistir. Kirsal
politikanin genel ¢ergevesi ise; kirsal ekonominin ve istihdamin gii¢lendirilmesi, insan kaynaklarinin gelistirilmesi ve
yoksullugun azaltilmasi, sosyal ve fiziki altyapinin iyilestirilmesi ile g¢evre ve dogal kaynaklarin korunmasi olarak
belirtilmistir. Tlgili planda, kirsal kesimdeki asgari refah diizeyinin iilke ortalamasina yaklastirilmasmin temel amag
oldugunun alt1 ¢izilmistir. Bununla birlikte; plan doneminde kirsal kesimin yeni niifus yapisini ve cografi durumlarini
gozeten yenilikgi yontemler gelistirilecegi; merkezi ve yerel idarelerin isbirligiyle gerekli kurumsallagmanin
saglanacagi vurgulanmistir (DPT, 2013).
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Ote yandan, kirsal fakirlik ve orman koyliilerinin gelir ve egitim seviyelerinin diisiik olmasi, ormancilik
sektoriiniin amaglarina ulagsmasinda en biiyiik tehditlerinden biri oldugu goriilmekte ve bolgesel gelismislik farkinin
azaltilmasi ve kirsal kalkinmanin saglanmasi hususu, son planda dahi dile getirilmektedir (Kalkinma Bakanligi, 2014).

4. Sonuglar ve tartisma

Tiirkiye ormanciligi, ormanlarin igerisinde ve bitisiginde yasayan orman koyliileri ve bu kesim ile ormanlar
arasindaki ¢esitli iligkiler nedeniyle, farkli bir yapiya sahiptir. Ormanlarla i¢-ice yasayan orman kdylileri; oldukca
diisiik bir gelir seviyesine sahip, yeterli bilyiikliikte ve diiz araziye sahip olmayan, tarim arazisi olmamasi gereken V.-
VIIL. smuf arazileri bu amagla isleyen, parcali yerlesim deseni nedeniyle alt yapi ve kamu hizmetlerinden yeterince
yararlanamayan (Anonim, 2005) kirsal kesim 6begini olusturmaktadir.

Dolayisiyla; bu kosullar altinda yasayan insanlarin hayat niteligi iilke, hatta kirsal kesim ortalamasinin da ¢ok
altindadir. Bu nedenlerden dolay1, orman koyliileri orman kaynaklarina yonelmekte, yerlesim yeri ve tarla elde etmek
icin ormanlarda a¢macilik yapmakta, kacakeilik ve orman icinde hayvanlarimi otlatmak suretiyle hayatlarmi
siirdiirmektedir (Geray,1998). Bu yoniiyle kirsal fakirlik, orman- halk iligkilerini ve ormanlarmn tahribini olumsuz
etkileyen dnemli bir etken olmaktadir.

Giiniimiize kadar diizenlenen on kalkinma plani incelendiginde, her bir kalkinma planinda, orman kdyliilerinin
hayatlarin1 idame ettirmek amaciyla ormanlara gesitli sekillerde zarar verdigi ve bu zarari dnleyebilmek adina kirsal
refahi artirmaya yonelik politika, strateji ve hedefler belirlendigi goriilmektedir. Bu kapsamda, &zellikle ilk dort
kalkinma planinda kooperatiflerin ve kooperatifciligin etkinlestirilmek istendigi goriilmekle birlikte; daha sonra
diizenlenen kalkinma planlarinda bu hususla ilgili herhangi bir politika ya da stratejinin belirlenmedigi goriilmistiir.

Diger taraftan; kalkinma planlarinda ve ormancilik 6zel ihtisas komisyonu raporlarinda, kirsal kesim niifusunun
artacagina yonelik tahminler yapilmis, ancak ilerleyen zaman igerisinde bu tahminin tutarli olmadigi ve artma
yoniindeki egiliminin tersine dondiigii ortaya ¢ikmistir. Kirsal kesimde yasanan niifus azalmasi; yerel halkin daha iyi is
imkanlari, egitim ve saglik hizmetlerine ulasma umuduyla sehirlere gogiin getirdigi bir sonuctur. Giinlimiizde yasanan
gdc¢ olgusu; kentte hizli niifus artigina, yerlesim yeri, rekreasyon (eglen-dinlen) alani ve su ihtiyaglarinin artisina neden
olmakta, bu da dogal kaynaklar iizerinde ayrica bir baski olusumuna sebebiyet vermektedir (Geray, 1998).

Bununla birlikte; orman i¢i ve bitisiginde yasayan kirsal kesim halkina, ekonomik ve sosyal refah seviyesini
yiikseltmek amaciyla; ferdi kredi, kooperatif kredisi, kdy tiizel kisiliklerine karsiliksiz yardimlar gibi ¢ok onemli
destekler verilmis, bu kredilerle orman koyliilerinin iiretim yapmasi ve is imkanlarma kavusmasi saglanmistir. Bu
noktada onemli gorevler iistlenen ORKOY ile diger genel miidiirliikler arasinda yeterli ve siirekli esgiidiim
saglanamadigindan, ORKOY iin kirsal kalkinmaya yonelik ¢alismalarindaki etkenlik seviyesi diisiik olmustur (DPT,
2007). Ote yandan; ormancilik teskilati, kredi verme ve is imkanlar1 saglamanin yaninda; orman koyliilerine indirimli
odun hammaddesi satiglariyla da destek olmustur. Ayrica, kalkinma planlarinin kirsal kalkinmay1 saglamada etkisiz
kalmasinda, ORKOY gibi kalkinma ile ilgili teskilatlarin kararsiz yapismin, kapatilip agilmalarinin ve her defasinda
kirsal kalkinmada uzmanlasan beseri kaynagin atil hale gelmesinin 6nemli derecede etkileri olmustur.

Goriildigii lizere, ulusal kalkinma politikasi ve stratejilerinin yer aldigi kalkinma planlarina uygun olarak, iilke
ekonomisini olusturan onemli sektorlerden biri olan ormancilik sektorii de birtakim politika, strateji ve hedef
belirlemigstir. Kalkinma planlarinin, ormancilik sektoriiniin yillardir ¢6zemedigi kemiklesmis sorunlardan biri olan kirsal
fakirlik sorununu (Tirker vd., 2006) ¢6zmeye yonelik olarak adimlar attigi ancak sorunun etkin bir sekilde
¢oziilemedigi gorilmektedir.

Kirsal kalkinma, kirsal alanda yasayan ve gegimini tarim sektoriinden veya benzer kirsal mesleklerden saglayan
birey ve topluluklarin, insanca hayat kosullarina kavusturulmasi i¢in onlarda dnce bu yonde bir ihtiyag duygusu
olusturmak, sonrada bu duygu yoniinde ¢aba harcamalari i¢in onlara maddi ve manevi agidan tiim yardimlarin
yapilmasi ile demokratik yoldan bu topluluklarin ekonomik, toplumsal, kiiltiirel kalkinmalarin1 saglama ugrasisi olarak
tanimlanabilmektedir. Diger taraftan; Kirsal kalkinma, temelinde, kent - kir arasindaki sosyo-kiiltiirel ve ekonomik
farkliliklarin uygun bir dengeye kavusturulmasini, kirsal niifusu yerinde kalkindirmayi, bir baska deyisle, go¢ ve
istihdam sorunlarini yerinde ¢6zmeyi amaclayan politik bir tercihtir (Giilgubuk, 2002).

Kirsal kalkinma tanimindan yola ¢ikildiginda; Tiirk ormanciliginin kirsal kalkinmayi saglayamamasindaki en
onemli neden, kirsal refah1 artirmay1 bir amag olarak degil de; ormanlara zarar verme siirecini engelleyebilecek bir arag
olarak gormesidir. Farkli bir ifadeyle; kalkinma planlarinda kirsal fakirligin ormanlarin tahribine yol agtigi ve bu
nedenle ¢oziim yollar1 aranmasi gerektiginden s6z edilmektedir. Ancak, 6zellikle 9. ve 10. kalkinma planinda bu
anlayistan uzaklasildigi, ormanlarin ekosistem anlayisi gozetilerek ve ekonomik, sosyal ve ekolojik islevlerinin dikkate
alinarak yonetileceginin vurgulanmasi umut vericidir.

Ote yandan; orman koyliileri ya da kirsal niifusun kalkindirilmasinin sadece ormancilik sektériiniin ortak akli /
planlar1 ve kaynaklari ile degil ve fakat bir devlet siyaseti olarak genel biitce destekli, kararli siyasetin egemen oldugu
bir iklimde gerceklesebilecegi unutulmamalidir. Kazakistan ormanciliginda kirsal kesimin sosyo-ekonomik yetersizligi
ve orman tahribi disiiniildiigiinde; Tiirkiye ormanciliginda yasanan benzeri orgiit, kaynak, uzman ve irade odakl
tecriibelerin bilinmesinde fayda goriilmektedir.
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